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Description of the amendments made within this erratum. 


 


In the period between submitting the report and the Appraisal Committee a number of errors within 


tables and figures were identified. These were as follows: 


 


 Table 3 contained typographical errors. These were confined to the written report and were 


not propagated to the cost effectiveness analyses. 


 Figure 101 was incorrectly labelled and depicted the cost per QALY values rather than 


discounted costs. 


 Errors were identified in the calculation of the median ICERs (Tables 194 and 195) 


 Table 212 contained undiscounted, rather than discounted costs and QALYs (these are 


marked as commercial-in-confidence data) although discounted cost per QALY values were 


provided. 


 Section 6.3.22.7 was a replicate of Section 6.3.22.6 rather than including the correct data. 


This affected Tables 246-253 and Figure 109 


 Section 6.3.22.8 was a replicate of Section 6.3.22.6 rather than including the correct data. 


This affects Tables 254-261 and Figure 110 


 Table 290 contained erroneous data. These data have been corrected. 


 It was observed that sensitivity analyses using previous discount rates had been run using the 


current discount rates. This affected Tables 300 and 308. These sensitivity analyses have now 


been run correctly. 


 


The corrected tables and figures follow.  







 
 


Table 3: The assumed mean acquisition costs for each intervention  


Treatment Dose regimen Details of PAS if 


applicable 


Cost per 


cheapest 


available dose 


(dose) 


Cost per weight-


adjusted dose ¹ / 


standard regimen 


Administration 


costs per 


treatment 


Cost per Year 


(including 


admin costs) 2 


Additional  Costs in 


Year 1 


Abatacept 


(intravenous) 


500 mg below 60 kg, 750 mg between 60-100 


kg, 1000 mg above 100 kg; 0, 2 and 4 weeks 


then every 4 weeks thereafter 


************ 


****** (250mg) ****** 


£154 


******** ****** 


Abatacept 


(subcutaneous) 


125mg weekly following loading dose 500 mg 


below 60 kg, 750 mg between 60-100 kg, 1000 


mg above 100 kg. 


************ 


****** (125mg) ****** 


£3.05 


******** ****** 


Adalimumab 40 mg; every other week N/A £352.14 (40mg) £352.14 £3.05 £9234.94 £- 


Certolizumab 


pegol 


400 mg per week initially, repeated at weeks 


2and 4 weeks followed by a maintenance dose 


of 200 mg every 2 weeks 


Initial 10 doses free 


£357.50 (200 mg)  £357.50 


£3.05 


£9374.30 -£2523.85 3 


Etanercept 50 mg; every week N/A £178.75 (50mg) £178.75 £3.05 £9453.60 £- 


Golimumab 50 mg below 100 kg, 100 mg above 100 kg, per 


month 


100mg dose provided at 


the same price as the 


50mg dose 


£762.97 (50mg) £762.97 4 


£3.05 


£9192.24 £- 


Infliximab 5 3 mg/kg: 0, 2, 6 then every 8 weeks  N/A £419.62 (100mg) £1110.98 £154 £8222.37 6 £1820.47 


Tocilizumab 8 mg/kg every four weeks ************** ***** (80mg) ******* £154 ******** £- 


¹Assuming the weight distribution of patients from the BSRBR and choosing the least expensive method of meeting the requirement. The correct dose for a specific patient is calculated 


within the model.  2Assuming no vial sharing  3This value has been simplified for clarity and is negative due to assuming 10 free doses in year 1 as detailed in the patient access scheme. The 


model calculates the timing and number of doses correctly. 4Assuming that the cost of 100mg syringes are set to the price of 50mg syringes as per the previously agreed patient access 


scheme. 5These values have been simplified for clarity, assuming 8 doses in year 1 and 6.5 in each subsequent year. The model calculates the timing and number of doses correctly. 


6Assuming no increase in dose requiring additional vials, - if the response is inadequate after 12 weeks, the dose may be increased in steps of 1.5 mg/kg every 8 weeks, up to max. 7.5 mg/kg 


every 8 weeks; alternatively, 3 mg/kg may be given every 4 weeks. 


N/A – not applicable 







 
 


Figure 101 Discounted Costs from two runs of 10,000 simulated patients 


 


 







 
 


Table 194: Summarised results: Median ICERs for all bDMARD strategies compared with the MTX alone strategy. Populations 2 and 3 who 


can receive MTX 


    Base Case + 


 Response 


Measure 


Assumed 


HAQ 


Progression 


 RCTs with 


small %ge 


of 


bDMARD 


prior use , 


adequate 


MTX-


history 


RCTs with 


small %ge 


of 


bDMARD 


prior use 


(irrespectiv


e of MTX-


history)  


Trials with 


inadequate 


MTX 


history 


Malottki 


mapping 


of HAQ to 


utility 


Discount 


rates (6% 


costs, 1.5% 


QALYs) 


Impact of 


AEs 


assumed 


to be 


100-fold 


higher 


Relationsh


ip between 


HAQ and 


pain taken 


from 


ERAS 


PSA 


Population 2 


(severe 


MTX –


experienced) 


EULAR ERAS £56,500 £56,000 £56,800 No data £60,700 £41,200 £58,400 £97,200 £56,700 


Linear £33,000 £33,600 £33,200 No data £36,100 £23,400 £34,000 £63,800 £33,300 


ACR ERAS £52,800 £53,400 £55,100 £53,400 £58,900 £38,800 £54,800 £89,500 £53,200 


Linear £32,100 £31,700 £31,700 £31,700 £34,300 £22,500 £33,100 £59,900 £31,400 


            


Population 3 


(moderate 


MTX- 


experienced) 


EULAR ERAS £61,700 £61,700 £65,000 No Data £65,600 £45,000 £63,400 £68,300 £61,900 


Linear £34,900 £33,800 £34,300 No Data £35,400 £21,400 £35,900 £44,300 £33,900 


ACR ERAS £61,100 £57,900 £61,100 £74,700 £60,800 £42,300 £63,000 £67,500 £60,100 


Linear £31,800 £31,100 £31,100 £33,400 £33,400 £22,600 £32,600 £42,700 £31,900 


All numbers rounded to the nearest £100. 


 
  







 
 


Table 195: Summary of median ICERs for all bDMARDs compared with the MTX alone strategy. Populations 2 and 3 who are treated with 


monotherapy 


   Base Case + 


 Response 


Measure 


Assumed 


HAQ 


Progression 


 RCTs with 


small %ge 


of 


bDMARD 


prior use , 


adequate 


MTX-


history 


RCTs with 


small %ge 


of 


bDMARD 


prior use 


(irrespectiv


e of MTX-


history)  


Trials with 


inadequate 


MTX 


history 


Malottki 


mapping 


of HAQ to 


utility 


Discount 


rates (6% 


costs, 1.5% 


QALYs) 


Impact of 


AEs 


assumed 


to be 


100-fold 


higher 


Relationsh


ip between 


HAQ and 


pain taken 


from 


ERAS 


PSA 


Population 2 


(severe 


MTX –


experienced) 


EULAR ERAS £73,500 £76,600 £79,800 No data £80,700 £54,200 £75,700 £125,700 £76,100 


Linear £38,500 £38,300 £39,000 No data £41,600 £27,300 £38,500 £74,800 £39,700 


ACR ERAS £65,600 £65,000 £76,700 £65,600 £70,300 £46,200 £67,400 £110,900 £65,300 


Linear £36,400 £35,800 £35,200 £35,200 £38,300 £24,900 £36,400 £69,200 £35,500 


            


Population 3 


(moderate 


MTX- 


experienced) 


EULAR ERAS £75,700 £81,500 £80,000 No data £75,000 £54,500 £77,800 £95,000 £76,400 


Linear £36,900 £38,600 £35,600 No data £38,200 £26,000 £37,800 £55,300 £37,700 


ACR ERAS £69,600 £69,700 £83,500 £70,000 £68,800 £50,000 £71,300 £80,300 £73,500 


Linear £35,800 £36,700 £35,000 £35,700 £37,700 £24,600 £35,800 £50,100 £50,100 


All numbers rounded to the nearest £100. 


 







 
 


Table 212: Deterministic base case results using ACR data mapped to EULAR data – ERAS 


cDMARD HAQ progression and a severe, MTX-experienced, RA population 
First Intervention in 


the strategy 


Discounted Costs Discounted QALYs CPQ compared 


with MTX strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** ***** - - 


TCZ_MTX ************** *****  £  52,857   Ext Dominated  


ABT_MTX ************** *****  £  48,730   £         44,835  


IFX_MTX ************** *****  £  49,829   £       121,276  


ABTS_MTX ************** *****  £  52,694   Ext Dominated  


CTZ_MTX ************** *****  £  54,043   Dominated  


GOL_MTX ************** *****  £  52,748   Ext Dominated  


ADA_MTX ************** *****  £  53,778   Dominated  


ETN_MTX ************** *****  £  54,201   £       214,864  


 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – etanercept; 


GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


  







 
 


Section 6.3.22.7 


 


 


Deterministic results using ACR data mapped to EULAR data and assuming ERAS cDMARD 


HAQ progression and a moderate, MTX-experienced, RA population 


Table 246: Deterministic base case results using ACR data mapped to EULAR data – ERAS 


cDMARD HAQ progression and a moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** ***** - - 


TCZ_MTX ************** *****  £  61,004   Ext Dominated  


ABT_MTX ************** *****  £  56,200   £         56,200  


IFX_MTX ************** *****  £  57,560   Dominated  


CTZ_MTX ************** *****  £  61,443   Dominated  


ADA_MTX ************** *****  £  61,264   Dominated  


ABTS_MTX ************** *****  £  60,060   Dominated  


GOL_MTX ************** *****  £  61,122   Dominated  


ETN_MTX ************** *****  £  61,640   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£56,000 to £62,000 


 


  







 
 


Table 247: Deterministic results having included RCTs with a small proportion of previous 


bDMARD use (with adequate prior MTX exposure) using ACR data mapped to EULAR data – 


ERAS cDMARD HAQ progression and a moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** *****  - - 


TCZ_MTX ************** *****  £  56,204   Ext Dominated  


ABT_MTX ************** *****  £  55,497   £         55,497  


IFX_MTX ************** *****  £  56,881   Dominated  


ADA_MTX ************** *****  £  58,836   Dominated  


GOL_MTX ************** *****  £  58,987   Ext Dominated  


ABTS_MTX ************** *****  £  57,758   Ext Dominated  


ETN_MTX ************** *****  £  58,081   £       104,821  


CTZ_MTX ************** *****  £  60,831   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


Table 248: Deterministic results having included RCTs with a small proportion of previous 


bDMARD use (irrespective of prior MTX exposure) using ACR data mapped to EULAR data – 


ERAS cDMARD HAQ progression and a moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ***************** *****  - - 


TCZ_MTX ***************** *****  £  60,748   Ext Dominated  


ABT_MTX ***************** *****  £  54,197   £         54,197  


IFX_MTX ***************** *****  £  55,722   £       131,872  


ADA_MTX ***************** *****  £  61,591   Dominated  


ABTS_MTX ***************** *****  £  60,717   Dominated  


GOL_MTX ***************** *****  £  61,440   Dominated  


ETN_MTX ***************** *****  £  62,458   Ext Dominated  


CTZ_MTX ***************** *****  £  63,310   £       160,490  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


  







 
 


Table XXX: Deterministic results having included RCTs with potentially low prior MTX 


exposure using ACR data mapped to EULAR data – ERAS cDMARD HAQ progression and a 


moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************* *****  - - 


CTZ_MTX ************* *****  £  67,451   £         67,451  


TCZ_MTX ************* *****  £  76,261   Dominated  


ABTS_MTX ************* *****  £  76,466   Dominated  


GOL_MTX ************* *****  £  87,311   Dominated  


ABT_MTX ************ *****  £  72,829   Ext Dominated  


ADA_MTX ************ *****  £  69,592   £         88,918  


ETN_MTX ************ *****  £  75,616   Dominated  


IFX_MTX ************ *****  £  73,848   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 249: Deterministic results having used the mapping of HAQ to utility from Malottki et al 


rather than Hernandez et al using ACR data mapped to EULAR data – ERAS cDMARD HAQ 


progression and a moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** *****  - - 


TCZ_MTX *********** *****  £  60,952   Ext Dominated  


IFX_MTX *********** *****  £  56,985   £         56,985  


ABT_MTX *********** *****  £  59,557   Dominated  


ADA_MTX *********** *****  £  60,566   Dominated  


CTZ_MTX *********** *****  £  62,017   Dominated  


ABTS_MTX *********** *****  £  60,949   Ext Dominated  


GOL_MTX *********** *****  £  60,150   £       198,695  


ETN_MTX *********** *****  £  62,953   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


  







 
 


Table 250: Deterministic results having used discount rates of 6% per annum for costs and 


1.5% per annum for QALYs and using ACR data mapped to EULAR data – ERAS cDMARD 


HAQ progression and a moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with the MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** *****  - - 


TCZ_MTX *********** *****  £  42,787   Ext Dominated  


ABT_MTX *********** *****  £  38,060   £         38,060  


IFX_MTX *********** *****  £  38,926   £         75,574  


ADA_MTX *********** *****  £  42,323   Dominated  


CTZ_MTX *********** *****  £  42,287   Dominated  


ABTS_MTX *********** *****  £  42,701   Dominated  


GOL_MTX *********** *****  £  41,026   £       115,908  


ETN_MTX *********** *****  £  42,693   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; CTZ – certolizumab pegol; GOL – golimumab; IFX – infliximab; MTX – methotrexate; 


TCZ – tocilizumab 


CPQ – cost per QALY gained;  Ext - extendedly 


 


 


Table 251: Deterministic results assuming 100-fold increased impact of adverse events and 


using ACR data mapped to EULAR data – ERAS cDMARD HAQ progression and a moderate, 


MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** ***** - - 


TCZ_MTX ************** *****  £  63,085   Ext Dominated  


ABT_MTX ************** *****  £  57,887   £         57,887  


IFX_MTX ************** *****  £  59,295   Dominated  


CTZ_MTX ************** *****  £  63,264   Dominated  


ADA_MTX ************** *****  £  63,053   Dominated  


ABTS_MTX ************** *****  £  61,794   Dominated  


GOL_MTX ************** *****  £  62,881   Dominated  


ETN_MTX ************** *****  £  63,386   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


  







 
 


Table 252: Deterministic results having used the relationship between HAQ and pain derived 


from ERAS – ERAS cDMARD HAQ progression and a moderate, MTX-experienced, RA 


population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** ***** - - 


TCZ_MTX *********** *****  £  69,043   Ext Dominated  


ABT_MTX *********** *****  £  61,441   £         15,344  


IFX_MTX *********** *****  £  62,293   £       103,633  


CTZ_MTX *********** *****  £  70,693   Dominated  


ADA_MTX *********** *****  £  67,278   Ext Dominated  


GOL_MTX *********** *****  £  66,345   £       276,815  


ABTS_MTX *********** *****  £  67,703   Dominated  


ETN_MTX *********** *****  £  68,805   £       742,133  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


Probabilistic results using ACR data mapped to EULAR data and assuming ERAS cDMARD 


HAQ progression and a moderate, MTX-experienced, RA population. 


 


Table 253: Probabilistic base case results using ACR data mapped to EULAR data – ERAS 


cDMARD HAQ progression and a moderate, MTX-experienced, RA population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** *****  - - 


TCZ_MTX ************** *****  £  60,353   Ext Dominated  


ABT_MTX ************** *****  £  55,450   £         55,450  


IFX_MTX ************** *****  £  55,699   Ext Dominated  


ADA_MTX ************** *****  £  60,308   Dominated  


GOL_MTX ************** *****  £  59,807   Ext Dominated  


ABTS_MTX ************** *****  £  59,315   Ext Dominated  


CTZ_MTX ************** *****  £  60,715   Dominated  


ETN_MTX ************** *****  £  61,111   £       236,026  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


  







 
 


Figure 109: The CEAC when using ACR data mapped to EULAR data – ERAS cDMARD HAQ 


progression and a moderate, MTX-experienced, RA population. 


 


 


It is seen that at a willingness to pay of £30,000 that MTX strategy has a very high probability of 


being optimal. 


  







 
 


 


Section 6.3.22.8 


Deterministic results using ACR data mapped to EULAR data, assuming linear cDMARD HAQ 


progression and a moderate, MTX-experienced, RA population 


Table 254: Deterministic base case results using ACR data mapped to EULAR data – Linear 


cDMARD HAQ progression and a moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** *****  - - 


TCZ_MTX ************** *****  £  31,218   Ext Dominated  


IFX_MTX ************** *****  £  28,930   Ext Dominated  


ABT_MTX ************** *****  £  28,838   £         28,838  


ADA_MTX ************** *****  £  31,560   Dominated  


ABTS_MTX ************** *****  £  31,994   Dominated  


CTZ_MTX ************** *****  £  32,458   Dominated  


GOL_MTX ************** *****  £  31,996   Dominated  


ETN_MTX ************** *****  £  32,732   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£28,000 to £33,000 


Table 255: Deterministic results having included RCTs with a small proportion of previous 


bDMARD use (with adequate prior MTX exposure) using ACR data mapped to EULAR data – 


Linear cDMARD HAQ progression and a moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** *****  - - 


TCZ_MTX ************** *****  £  31,131   Ext Dominated  


ABT_MTX ************** *****  £  28,754   Ext Dominated  


IFX_MTX ************** *****  £  28,445   £         28,445  


ABTS_MTX ************** *****  £  30,755   Ext Dominated  


ADA_MTX ************** *****  £  31,370   Dominated  


GOL_MTX ************** *****  £  31,098   Dominated  


ETN_MTX ************** *****  £  31,844   Ext Dominated  


CTZ_MTX ************** *****  £  32,032   £       114,154  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


  







 
 


Table 256: Deterministic results having included RCTs with a small proportion of previous 


bDMARD use (irrespective of prior MTX exposure) using ACR data mapped to EULAR data – 


Linear cDMARD HAQ progression and a moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


CON_DMARD ***************** *****  - - 


TCZ_MTX ***************** *****  £  31,813   Ext Dominated  


ABT_MTX ***************** *****  £  29,282   Ext Dominated  


IFX_MTX ***************** *****  £  29,141   £         29,141  


ADA_MTX ***************** *****  £  31,042   Dominated  


ABTS_MTX ***************** *****  £  31,076   Dominated  


GOL_MTX ***************** *****  £  31,150   Ext Dominated  


ETN_MTX ***************** *****  £  32,139   Ext Dominated  


CTZ_MTX ***************** *****  £  32,406   £         68,881  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table XXX: Deterministic results having included RCTs with potentially low prior MTX 


exposure using ACR data mapped to EULAR data – Linear cDMARD HAQ progression and a 


moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** *****  - - 


TCZ_MTX *********** *****  £  33,542   Ext Dominated  


IFX_MTX *********** *****  £  30,816   £         30,816  


ABT_MTX *********** *****  £  31,437   £       107,408  


ADA_MTX *********** *****  £  33,506   Dominated  


GOL_MTX *********** *****  £  33,393   £       174,625  


CTZ_MTX *********** *****  £  33,616   Dominated  


ABTS_MTX *********** *****  £  33,697   Dominated  


ETN_MTX *********** *****  £  34,522   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


  







 
 


 


Table 257: Deterministic results having used the mapping of HAQ to utility from Malottki et al 


rather than Hernandez et al using ACR data mapped to EULAR data – Linear cDMARD HAQ 


progression and a moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** *****  - - 


TCZ_MTX *********** *****  £  34,626   Ext Dominated  


ABT_MTX *********** *****  £  30,220   £         30,220  


IFX_MTX *********** *****  £  31,171  Dominated 


ADA_MTX *********** *****  £  33,135   Dominated  


CTZ_MTX *********** *****  £  33,805  Dominated  


GOL_MTX *********** *****  £  33,250   Ext Dominated 


ABTS_MTX *********** *****  £  33,611   Dominated 


ETN_MTX *********** *****  £  33,860   £       140,107  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 258: Deterministic results having used discount rates of 6% per annum for costs and 


1.5% per annum for QALYs and using ACR data mapped to EULAR data – Linear cDMARD 


HAQ progression and a moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with the MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** *****  - - 


TCZ_MTX *********** *****  £  23,753   Ext Dominated  


ABT_MTX *********** *****  £  21,098   £         21,098  


IFX_MTX *********** *****  £  21,191   £         42,502  


ADA_MTX *********** *****  £  22,893   Dominated  


GOL_MTX *********** *****  £  22,211   Ext Dominated  


CTZ_MTX *********** *****  £  23,132   Dominated  


ABTS_MTX *********** *****  £  22,448   £         89,334  


ETN_MTX *********** *****  £  22,852   £       100,773  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; CTZ – certolizumab pegol; GOL – golimumab; IFX – infliximab; MTX – methotrexate; 


TCZ – tocilizumab 


CPQ – cost per QALY gained;  Ext - extendedly 


 


  







 
 


Table 259: Deterministic results assuming 100-fold increased impact of adverse events and 


using ACR data mapped to EULAR data – Linear cDMARD HAQ progression and a moderate, 


MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with the MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** *****  - - 


TCZ_MTX ************** *****  £  32,224   Ext Dominated  


IFX_MTX ************** *****  £  29,782   Ext Dominated  


ABT_MTX ************** *****  £  29,675   £         29,675  


ADA_MTX ************** *****  £  32,417   Dominated  


ABTS_MTX ************** *****  £  32,858   Dominated  


CTZ_MTX ************** *****  £  33,333   Dominated  


GOL_MTX ************** *****  £  32,857   Dominated  


ETN_MTX ************** *****  £  33,591   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; CTZ – certolizumab pegol; GOL – golimumab; IFX – infliximab; MTX – methotrexate; 


TCZ – tocilizumab 


CPQ – cost per QALY gained;  Ext - extendedly 


 


 


Table 260: Deterministic results having used the relationship between HAQ and pain derived 


from ERAS – Linear cDMARD HAQ progression and a moderate, MTX-experienced, RA 


population. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with the MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX *********** *****  -  - 


TCZ_MTX *********** *****  £  41,482   Ext Dominated  


IFX_MTX *********** *****  £  39,352   £         39,352  


ABT_MTX *********** *****  £  40,888   Dominated  


ABTS_MTX *********** *****  £  42,849   Dominated  


ADA_MTX *********** *****  £  42,879   Dominated  


GOL_MTX *********** *****  £  42,594   £       240,275  


CTZ_MTX *********** *****  £  42,840   Dominated  


ETN_MTX *********** *****  £  43,418   Dominated  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; CTZ – certolizumab pegol; GOL – golimumab; IFX – infliximab; MTX – methotrexate; 


TCZ – tocilizumab 


CPQ – cost per QALY gained;  Ext - extendedly 


 


 


  







 
 


Probabilistic results using ACR data mapped to EULAR data and assuming linear cDMARD 


HAQ progression 


 


Table 261: Probabilistic base case results using ACR data mapped to EULAR data – Linear 


cDMARD HAQ progression and a moderate, MTX-experienced, RA population 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


CPQ (fully 


incremental 


analyses) 


MTX ************** *****  - - 


TCZ_MTX ************** *****  £  31,987   Ext Dominated  


ABT_MTX ************** *****  £  29,346   £         29,346  


IFX_MTX ************** *****  £  29,813   Dominated  


GOL_MTX ************** *****  £  31,867   Ext Dominated  


ABTS_MTX ************** *****  £  31,886   £       212,513  


ADA_MTX ************** *****  £  31,979   Dominated  


CTZ_MTX ************** *****  £  32,782   Dominated  


ETN_MTX ************** *****  £  33,064   £       225,165  
 ABT iv – abatacept intravenous;  ABT sc – abatacept subcutaneous; ADA – adalimumab; ETN – 


etanercept; GOL – golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


Figure 110: The CEAC using ACR data mapped to EULAR data and assuming linear CDMARD 


HAQ progression. 


 


 


The CEAC shows only the probability of being optimal and inferences regarding relative cost-


effectiveness shown be made with caution. It is seen however that in the willingness to pay region of 


£30,000 to £40,000 per QALY there are multiple bDMARDs with similar probabilities of being 


optimal. 


  







 
 


Table 290:  Deterministic results having included RCTs with potentially low prior MTX 


exposure using ACR data mapped to EULAR data – ERAS cDMARD HAQ 


progression and a severe, MTX-experienced, RA population treated with 


monotherapy 
First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX strategy 


CPQ (fully 


incremental 


analyses) 


 SSZ  ****************** *****   


 TCZ  ****************** *****  £  32,025  £  32,025 


 ETN ****************** *****  £  35,214  £  77,823  


 ADA ****************** *****  £  35,883   Dominated  


 ADA – adalimumab; ETN – etanercept; SSZ = sulfasalazine; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 
Table 300:  Deterministic results having used discount rates of 6% per annum for costs and 


1.5% per annum for QALYs and using EULAR data directly – ERAS cDMARD 


HAQ progression and a moderate, MTX-experienced, RA population treated 


with monotherapy 
First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX strategy 


CPQ (fully 


incremental 


analyses) 


SSZ ****************** *****   


TCZ ****************** *****  £  50,811   £    73,526  


ADA ****************** *****  £  54,536  Ext Dominated 


ETN ****************** *****  £  56,511  £    91,610 


 ADA – adalimumab; ETN – etanercept; SSZ = sulfasalazine; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


 
Table 308:  Deterministic results having used discount rates of 6% per annum for costs and 


1.5% per annum for QALYs and using EULAR data directly – LINEAR 


cDMARD HAQ progression and a severe, MTX-experienced, RA population 


treated with monotherapy 
First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX strategy 


CPQ (fully 


incremental 


analyses) 


SSZ ****************** *****   


TCZ ****************** *****  £  23,762   £  23,762 


ADA ****************** *****  £  26,670   Ext Dominated  


ETN ****************** *****  £  25,982   £  57,155  


 ADA – adalimumab; ETN – etanercept; SSZ = sulfasalazine; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 
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AbbVie’s comments on the economic model produced by the School of Health and 
Related Research, University of Sheffield 
 
Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, tocilizumab, and 
abatacept for the treatment of rheumatoid arthritis not previously treated with disease-
modifying anti-rheumatic drugs and after the failure of conventional disease-modifying 
anti-rheumatic drugs only: systematic review and economic evaluation (review of TA 
guidance 130, 186, 224, 234, and part review of TA guidance 225 and 247) 
 
AbbVie welcomes the opportunity to comment on the economic model produced by the 
Assessment Group, and has compiled the following points.   


1 HAQ changes in the short term 


1.1 ACR to EULAR mapping 


In its response to the Assessment Group (AG) Report, AbbVie highlighted (section 3.3 of the 
document) that the Mixed Treatment Comparison (MTC) undertaken by the AG would be 
more transparent if it was based on ACR responses rather than on EULAR responses. This 
drew on the lack of clarity of the ACR to EULAR response mapping in the report which was 
marked academic in confidence. The parameters used by the AG for the mapping are not 
presented in the economic model, and AbbVie could not infer them from the information 
available in the model. No details are given on the estimation of the parameters for the 
mapping either, and therefore the issues of validity and precision of the estimates which 
AbbVie raised still hold at this stage of the Appraisal consultation. This compromises the 
ability of stakeholders to comment on the estimates of cost-effectiveness which are obtained 
using the EULAR treatment responses mapped from ACR responses using a US Veterans 
database. 
 
1.2 Underestimate of HAQ improvement using BSRBR data 


AbbVie considers that the use of BSRBR data for HAQ improvement will provide a substantial 
underestimation of the HAQ improvements achievable by patients who would be treated with 
biologic therapy in 2014  The AG report provides the following data (Table 1) on short term 
HAQ improvement by EULAR response category for treatment with conventional DMARDs 
(cDMARDs [patients treated with biologics are assumed to show the same improvement as 
patients treated with cDMARDs]), with an assumed baseline HAQ value of 2.03, which is in 
line with mean HAQ scores value in the source BSRBR data. 
 
Table 1: HAQ improvement by EULAR response category with cDMARDs as per AG 
report 


 


EULAR Response Mean SE 


None -0.050 0.025 


Moderate -0.509 0.035 


Good -0.650 0.043 


 
Firstly AbbVie wishes to point out that the use of the BSRBR database will underestimate 
HAQ improvements for patients receiving biologic therapy, particularly patients with a DAS28 
between 3.2 and 5.1. The database incorporates a large proportion of patients with high mean 
DAS28, long disease duration and a high baseline HAQ, taken from the years 2000 to 2008. 
The HAQ improvements achieved by BSRBR patients are considerably less than those 
achieved in all trials of biologic agents. Furthermore, the HAQ improvements achieved by 
patients in the BSRBR are considerably less than those achieved in the observational ReAct 
study of adalimumab. This highlights that underestimation of HAQ improvements by the AG is 
not simply attributable to differences in the HAQ improvements between those observed in 
randomised controlled trials versus observational studies. 
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AbbVie considers that there are few datasets where the mean HAQ improvements observed 
are as low as those achieved in the BSRBR. This is a reflection of the high disease duration, 
high DAS28 scores and high HAQ scores in the typical UK patient receiving biologic therapy 
between 2000 and 2008. The inception of the database occurred several years before the 
market of biologic treatments was established and as such the baseline state of the patients 
therein is on average very different to patients requiring treatment in the present day. The 
final patients were recruited to the adalimumab cohort in 2008. The implication of this is that 
the benefit of treatment with biologics will be underestimated using the BSRBR dataset. This 
will be particularly the case for patients with a DAS28 of > 3.2 with a low disease duration, as 
there are very few patients with both these characteristics in the BSRBR. 
 
Data taken from recent clinical trials where the inclusion criteria focused on patients with short 
disease duration corroborates this point, with baseline HAQ scores being much lower than 
those obtained from the BSRBR. Furthermore, and perhaps more importantly, the absolute 
HAQ changes reported in the published literature show a much larger HAQ improvement than 
has been allowed for in the AG model which utilises the BSRBR data. 
 
The other feature of this exercise has been to compare the HAQ changes generated by the 
AG model for cDAMRDs and placebo arms relative to the HAQ changes as reported in the 
trial literature. AbbVie has explored this point by presenting a comparison in Table 2. To the 
best of AbbVie’s knowledge the examples presented therein are all those that have been 
published with complete six-month EULAR response data. Other trials with partially published 
data or different reporting time frames have not been considered here. This lack of availability 
of suitable trials providing fully published EULAR responses at the six month interval again 
casts doubt on validity of selecting the EULAR based responses as the outcome measure of 
choice for the AG model. The column on the left shows the mean per-treatment HAQ change 
predicted for a given treatment based on the AG model parameters; the column on the right 
shows the mean HAQ change as reported in the clinical trial, again on a per treatment basis. 
 
Table 2: Comparison of absolute mean HAQ change derived from EULAR response 
data in the AG model with absolute mean HAQ improvements recorded in randomised 
controlled trials 


  


Intervention 
EULAR to 


HAQ 
Actual 
Trial 


ACT-RAY – tocilizumab + MTX -0.51 -0.56 


ACT-RAY – tocilizumab -0.46 -0.54 


van de Putte 2004 – adalimumab -0.32 -0.38 


van de Putte 2004 – placebo -0.2 -0.07* 


GO-FORTH – placebo -0.2 -0.03* 


GO-FORTH – golimumab -0.44 -0.33 


 
As can be seen from the two trial arms marked with an asterisk, the AG model using the 
assumed HAQ changes per EULAR response state (as per Table 1) predicts a much bigger 
change in HAQ score relative to the actual trial results in the placebo examples. In the 
placebo example from the GO-FORTH trial the discrepancy is close to a factor of seven. 
 
Since the AG present the values in Table 1 as those derived for treatment with cDMARDs, the 
examples above support AbbVie’s views that: they produce higher predicted HAQ 
improvements where placebo is considered, and that these assumed HAQ changes cannot, 
and should not, be applied to the biologics as well as the conventional treatments. In short; 
the HAQ improvements achieved by biologics and cDMARDs are not equivalent and should 
thus be modelled differently. 
 
Exploring this point a little further, AbbVie were keen to review the per treatment HAQ 
changes generated in a similar manner to that detailed earlier in this section when using the 
AG data from the EULAR main analysis in comparison with the EULAR mapped from ACR 
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analysis (CODA 5 vs. CODA 1 worksheets from the AG model). The results of this 
comparison are presented as Table 3 below. 
 
Table 3: Comparison of per-treatment HAQ changes generated from the EULAR main 
[1] and ACR to EULAR main [2] analyses from AG model with those calculated using 
the Roche [3] and Pfizer [4] ACR to HAQ methodology 


 


Intervention EULAR [1] 
ACR to EULAR 


[2] 
Roche [3] Pfizer [4] 


cDMARD -0.28 -0.27 -0.26 -0.27 


ABT iv+ -0.39 -0.38 -0.46 -0.43 


ADA+ -0.42 -0.40 -0.49 -0.46 


ADA mono -0.32 -0.35 -0.40 -0.38 


Int cDMARDs -0.31 -0.35 -0.40 -0.39 


ETN+ -0.49 -0.44 -0.58 -0.53 


ETN mono -0.37 -0.41 -0.52 -0.48 


GOL+ -0.44 -0.41 -0.51 -0.48 


IFX+ -0.36 -0.39 -0.48 -0.44 


PBO -0.20 -0.22 -0.20 -0.21 


TOC+ -0.51 -0.44 -0.57 -0.52 


TOC mono -0.46 -0.44 -0.58 -0.53 


CTZ+  -0.37 -0.44 -0.41 


ABT sc+  -0.41 -0.51 -0.48 


Grouped Biol -0.39    


 
Note: [1] HAQ changes derived from EULAR response data from the MTC results in the AG model; [2] 
HAQ changes derived from EULAR mapping of ACR data from the MTC results in the AG model; [3] 
HAQ changes derived by application of Roche ACR response group HAQ changes to the ACR MTC 
results in the AG model; [4] HAQ changes derived by application of Pfizer ACR response group HAQ 
changes to the ACR MTC results in the AG model. 


 
Whilst we can see from this comparison that some of the mean per-treatment HAQ changes 
are indeed similar when using the EULAR or ACR to EULAR mapped data, substantial 
differences do exist and needless to say for the last three treatments in columns [1] and [2] of 
the table no comparison is possible. 
 
To complement this comparison we have also included the HAQ changes derived using the 
Roche [3] and Pfizer [4] per ACR response category HAQ changes to convert ACR scores 
directly into HAQ improvements. In doing so, not only are we able to carry out a like for like 
comparison, we can also add weight to the notion that the AG is underestimating the HAQ 
improvements achievable by biologics. All the biologic treatments in Table 3 are 
underestimated in terms of predicted HAQ improvement by the AG method relative to the two 
manufacturers’ methods. Looking at etanercept, infliximab, tocilizumab, and adalimumab for 
example we see a 25% improvement in HAQ change from the AG ACR to HAQ method [2] 
and the Roche method [3]. Comparisons with the Roche and Pfizer methods are plausible 
since these two methods also work on the assumption that HAQ improvements are 
independent of treatment choice. 
 
In absolute terms the HAQ improvements predicted by the Roche and Pfizer present a range 
of HAQ improvements that are in agreement with published literature and are thus in line with 
AbbVie’s expectations (-0.44 to -0.58 and -0.41 to -0.53 respectively); whereas those 
predictions made by the AG model present a lower range (-0.36 to -0.51 and -0.37 to -0.44 
when using AG methods [1] and [2] respectively), inconsistent with published literature. 
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AbbVie is keen to point out that its own method for predicting HAQ improvement is also based 
on ACR responses. However, it does not lend itself to this type of illustrative example, since 
AbbVie chose to model HAQ improvement as percentage improvements for each of the ACR 
response categories. Given this fact, a comparison with the AbbVie method in the context 
presented above would require the inclusion of baseline HAQ values for the scenarios 
investigated, and this was felt to be counterproductive for the purposes of illustrating this 
issue. 
 
Using the ACR to HAQ improvement transformation as the method of choice AbbVie has 
conducted a comparison using trial data to model mean HAQ improvement using the Roche 
and Pfizer methods and then comparing this to the actual mean HAQ improvement recorded 
in the trials. We have used AbbVie trials for this comparison to investigate the predictive 
power of the HAQ conversions used by two other manufacturers (Table 4). 
 
Table 4: Comparison of ACR to HAQ change using the Roche and Pfizer methods 
relative to trial data 


 
Trial Roche Pfizer Trial  


ARMADA (ADA+MTX) -0.59 -0.53 -0.62 


ARMADA (Pbo+MTX) -0.20 -0.21 -0.27 


DE019 (ADA+MTX) -0.51 -0.47 -0.56 


DE019 (Pbo+MTX) -0.25 -0.26 -0.24 


PREMIER (ADA+MTX) -0.66 -0.59 -0.9 


OPTIMA (ADA+MTX) -0.62 -0.56 -0.9 


OPTIMA (Pbo+MTX) -0.46 -0.43 -0.7 


 
As Table 4 demonstrates, the HAQ predictions using the ACR to HAQ methods employed by 
Roche and Pfizer provide predictions more similar to the actual mean HAQ changes observed 
in the trials themselves than the AG method predictions, reported in Table 3. The reason for 
the under-predictions noted in the case of PREMIER and OPTIMA is that these trials were 
conducted in MTX naïve populations and as such the methods employed by Pfizer and Roche 
(both based on MTX experienced populations) will yield lower predicted HAQ changes than a 
method based on MTX naïve patients data would have done in these examples. 
 
To conclude this section AbbVie would like to present a comparison of predicted HAQ 
improvements derived from the use of the AG method, the Roche method, and the Pfizer 
method with the actual observed HAQ improvement from the ReACT observational dataset, 
consisting of 5711 RA patients that have not had prior anti-TNF therapy but are cDMARD 
experienced receiving treatment with adalimumab. 
 
Table 5: Comparison of predicted HAQ improvements derived from the AG, Roche, and 
Pfizer methods with actual HAQ improvements observed in the ReACT observational 
study 


 


 
AG EULAR 


to HAQ 
ReACT 


publication 
ACR to HAQ 


[Roche] 
ACR to HAQ 


[Pfizer] 


ReACT – Adalimumab -0.32 -0.55 -0.53 -0.49 


 
As shown in Table 5, data from the ReACT observational study is very similar indeed to the 
values calculated from the two methods employed by Roche and Pfizer for the response 
groups reported in the published study; whereas the HAQ improvement predicted by the AG 
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fall short of the observed value in ReACT by a long way. It should be noted that for ease of 
reproducibility AbbVie has used the 12 week published data as reported in the ReACT paper 
(Bombardieri et al., Rheumatology (Oxford). 2007 Jul;46(7):1191-9) to illustrate this issue. 
 
What is clear from a comparison of the trial data, looking at overall HAQ improvement and 
per-response group HAQ improvements, relative to the AG modelled HAQ improvements per 
response group, is that published trials have higher HAQ improvements in their best response 
categories (be that ACR70 or EULAR good) than is assumed in the model. AbbVie would 
anticipate absolute mean HAQ improvements of around 1.0 as far as biologic treatments are 
concerned, as is seen in the Pfizer and Roche datasets. This is significantly higher than the 
0.65 improvement assumed in the EULAR good group of the AG model. AbbVie considers 
that alternative trial datasets should be used to generate the relationship between EULAR 
response and HAQ improvement rather than relying on the BSRBR dataset if EULAR is to be 
kept as the measure of response. 
 
1.3 Discussion of EULAR moderate response 


A final point to consider given the selection of EULAR response as the outcome measure of 
choice is that the collective term of moderate response contains patients with a variety of 
DAS28 scores after treatment response has been assessed. The following matrix (Figure 1) 
illustrates the different ways in which a moderate EULAR response can be achieved. 
 
Figure 1: Reproduction of the EULAR response matrix based on DAS28 improvements 


  DAS28 improvement 


Present DAS28 >1.2 0.6-1.2 <0.6 


<3.2 Good response Moderate response No response 


3.2-5.1 Moderate response Moderate response No response 


>5.1 Moderate response No response No response 


 
AbbVie considers that network meta-analyses utilising EULAR response need to take account 
of the fact that overall moderate response rates from trials may vary depending on the 
proportion of moderate responders in each category in the trial. That is, the proportions of 
moderate responders cannot be appropriately compared without analysing the similarity of 
baseline DAS28 scores in the trials being synthesised. Furthermore, the mean HAQ 
improvement may vary among these different types of moderate EULAR responders but 
estimates are not available for whether the HAQ change would be systematically different for 
each of these categories of moderate responder. The BSRBR would not be the most 
appropriate dataset to assess whether this is the case because very few patients started 
biologic therapy with a DAS28 score of less than four.    
 


2 Modelling of long term HAQ progression 


AbbVie notes that an external review of the evidence for HAQ progression in RA is underway 
at present, as per NICE’s initiative, and that it may wish to make further comments when the 
report is available. The inadequacy of the populations from which the data informing the AG 
progression model was taken has previously been highlighted in AbbVie’s response to the AG 
report (section 3.1.1). 
 
The lack of transparency in the AG’s modelling of HAQ progression has been mentioned in 
section 3.1.2 of AbbVie’s response to the AG report. AbbVie acknowledges that the Excel 
based economic model adds to the understanding of the methodology used by the AG in 
deriving the estimates of HAQ progression on cDMARDs, and also discloses the source data 
for HAQ progression on cDMARDs. However, some information obtained from the source 
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data for progression in the economic model still precludes discerning how HAQ scores 
progress in the average cohort of the model, which in turn precludes comparisons with 
estimates from literature, obscures the effect that HAQ progression modelling has on cost-
effectiveness results, and does not allow AbbVie to incorporate what would be the AG’s 
estimates of HAQ progression for the average cohort in its model. This makes it unfeasible to 
check if shifts in Incremental Cost-Effectiveness Ratios (ICERs) similar to the ones observed 
in the AG’s model would arise from changing the HAQ progression estimates adopted by 
AbbVie in its base case to whole population average estimates of HAQ progression as 
implied by the AG model. 
 
The HAQ progression graph in the Excel model “Progression” sheet does not match either 
figure 3 in reference 275 of the AG report, which gives HAQ progression observations and 
estimated trajectories for four different patient groups over 10 years, or either of the panels in 
the figure in reference 270 of the AG report, which give HAQ progression observations and 
estimated trajectories for four different patient groups over 15 years (both these figures are 
reproduced below as Figure 2 and Figure 3 respectively). Particularly noticeable is the fact 
that HAQ essentially tails off for any of the four groups after year 10, whereas in the work of 
Norton and colleagues in reference 270, in which the second panel in the figure applied a 
similar methodology to the ERAS database, HAQ progression is observed for all classes. It 
seems therefore that the source data for the graph has not got any observed data from the 
ERAS database, but only modelled data, whose derivation is not made clear (as would be the 
case if data was presented as formulas rather than values). Furthermore, there is no added 
information on the quantitative criteria which led to the choice of model behind the data above 
other alternatives, including different specifications of the Latent Class Growth Model. 
 
 


Figure 2: Reproduction of Figure 3 from reference 275 in the AG report 
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Figure 3: Reproduction of the figure from reference 270 in AG report 


 


 
 
 
From the source data for the graph, it is possible to derive average annual HAQ progression 
rates implied for each of the four patient groups in the economic model (AbbVie adopts for 
simplicity and comparability the groups’ designations in figure 3 of reference 275 in the AG 
report); presented in Table 6 below: 
 
Table 6: Implied annual HAQ progression rates for the four groups of patients in the 
AG’s HAQ progression model 


 


Groups HAQ at year 0.5 HAQ at year 14.5 
Average Annual HAQ 


progression rate 


Low-stable 0.16 0.31 0.0179 


Moderate-increasing 0.53 1 0.0400 


Moderate-stable 1.14 1.7 0.0360 


High-stable 2.05 2.3 0.0107 


 
An initial observation is that the annual progression rates for each group are lower, and some 
much lower than the annual progression rate of 0.045 used in the previous NICE appraisal of 
RA medicines after failure of cDMARDs. Furthermore, AbbVie could not find information in 
either the AG report or the economic model detailing the proportions in each of the groups in 
the total population. This is one of the outputs of the model (as the percentages are 
calculated in the Visual Basic code), but only having access to the values of these 
percentages for the different runs of the model would allow AbbVie to derive an estimate of 
the annual HAQ progression rate of the average cohort.  
 
It should be noted that it is anticipated that very few patients with a low stable HAQ would be 
offered biologics in the UK. As outlined in section 3, AbbVie has analysed HAQ and pain VAS 
data from the ReAct (Research in Active Rheumatoid Arthritis) study. ReAct was a large, 
multinational open-label trial that enrolled adults with active RA who had previously been 
treated with traditional disease-modifying anti-rheumatic drugs or biological response 
modifiers with a DAS28 >3.2. A sample of 6,524 patients, the vast majority of whom were 
anti-TNF naïve and eligible for treatment with biologics under current NICE guidelines, had a 
baseline HAQ and pain VAS score. Of these only 477 (7%) had a HAQ score of 0.5 or lower 
at baseline. The proportion of these patients at baseline is even lower in the BSRBR registry. 
Out of 3856 in the registry starting treatment with adalimumab and not having had previous 
exposure to biologic treatments, only 97 (2.5%) had at baseline a HAQ score of 0.5 or lower. 
Therefore, the proportion of patients with HAQ scores of 0.5 or lower, most of which would not 
be eligible for treatment with biologics in the UK, should be much lower than those found in 
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the low-stable group of patients in the AG analyses based on either the ERAS or NOAR 
databases. As the average annual HAQ progression rate is quite low in the low-stable HAQ 
group, the fact that none of these databases provides a representative sample of the 
population of candidates for treatment with biologics is an additional source of 
underestimation of HAQ progression in the AG’s economic modelling. 
 


3 Relationship between pain levels and HAQ scores 


As noted by the AG, pain is an important predictor of utility which is not included in estimates 
of utility generated using HAQ scores alone. AbbVie considers that the ERAS dataset used to 
generate pain VAS scores in the base case is likely to provide an underestimation of the pain 
levels for UK biologic eligible patients on cDMARDs, particularly at higher levels of HAQ 
scores.  
 
AbbVie has analysed the relationship between HAQ score and pain VAS using the ReAct 
study. Patients self-administered adalimumab 40 mg subcutaneously every other week for 12 
weeks and were allowed to enter an optional long-term extension phase. 
 
At baseline there were 6,524 patients with a HAQ and pain VAS score available. Figure 4 
shows the relationship between HAQ score and mean pain VAS (95% CI) at baseline and 
indicates that pain scores are higher for patients with a HAQ greater than 2, unlike the 
modelled relationship from the ERAS dataset. As these are baseline data, the majority of 
patients were on cDMARDs therapy but had disease that was considered severe enough 
(DAS28>3.2) to require adalimumab therapy. The ReAct study also supports the finding of the 
BSRBR that there are large numbers of patients with a HAQ score prior to starting therapy 
which is above 2. Therefore, it is incorrect to conclude that few patients with RA in the UK will 
have a HAQ score above 2. Few patients in the US in the NDB appear to have HAQ scores 
above 2 but this is not the case in the multinational ReACT study or the BSRBR. This may be 
reflective of more aggressive early diagnosis and treatment in the US.     
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Figure 4: Mean Pain VAS relationship to HAQ score at baseline from ReAct 


 


 
 
These data show that patients with high HAQ scores have notably higher mean pain VAS 
scores than patients in the ERAS or NDB dataset with high HAQ scores.  
 
Figure 5 shows the relationship between HAQ score and pain VAS for the 41,919 paired 
observations available from the ReAct trial at all time points. 
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Figure 5: Mean Pain VAS relationship to HAQ score from ReAct (paired observations at 
all time points) 


 


 
 
These data show that the mean pain VAS is systematically lower at all levels of HAQ score 
when all observations are used compared to baseline only scores from ReAct. It is 
hypothesised that this is attributable to the impact of adalimumab therapy reducing the pain 
associated with RA. These data highlight that pain scores increase as HAQ scores increase 
and do not provide evidence of a HAQ threshold above which pain scores do not increase, 
which is in contrast to the two datasets currently included in the AG model. Figure 6 below 
shows the ReAct mean pain VAS estimates from baseline and all observation estimates 
together with the modelled quadratic function from ERAS that is used in the AG model base 
case. These data suggest that the impact of anti-TNF therapy on reducing pain may be 
underestimated in both manufacturers and AG modelling given that pain is not modelled 
independently from the modelling of HAQ improvement and is not considered to differ 
systematically between patients on different therapies. Further analysis would be useful to 
consider the extent to which biologic therapies are associated with better improvements in the 
pain VAS compared to cDMARDs therapy when grouped by the same levels of HAQ 
improvement. 
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Figure 6: ReAct mean pain VAS estimates from baseline and all observation estimates 
together with the modelled quadratic function from ERAS that is used in the base case 


 


 
 


4 Costs incorporated into the economic model 


AbbVie wishes to draw attention to the following points raised in its response to the AG report 
(the corresponding sections of the document are further specified below), as these are still 
outstanding at the model consultation stage: 
 


 (Section 3.4) The effect of considering wider costs to society of RA is not investigated 
in the economic model. The estimated magnitude of wider societal costs should 
warrant inclusion in the model to provide a more complete view of the cost-
effectiveness of RA treatments. 


 


 (Section 3.5) Each instance of infusion of the different treatment options is taken to 
cost the same amount (the £154 used in NICE’S TA247), regardless of anticipated 
mix of professionals involved, time spent and facilities used. This is a source of 
distortion of the cost-effectiveness of different treatments. 


 


 (Section 3.5) AbbVie wishes to restate that the administration cost of subcutaneous 
(SC) adalimumab injections should be set to zero in the base case, as the product 
can be self-administered. In instances where guidance is required, AbbVie provides 
fee-free training in self-administration of SC injections. 
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 (Section 3.8) AbbVie wishes to restate that the cost of treating each episode of 
serious infections (£1749), taken from the Pfizer submission, was obtained from 
Swedish Healthcare Resource Groups (HRGs) and does not reflect the difference in 
management strategies and general cost levels between UK and Sweden. 
Furthermore, these costs may be underestimated, due to the Swedish HRGs not 
covering complications or contraindications involved in treating serious infections. 
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All results presented are for the population 2 (severe MTX-experienced) 


Issue 1    


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model is not user-friendly and has 
been coded in a convoluted way which 
makes it difficult to assess the accuracy of 
the modelling. It is therefore difficult to 
determine whether an appropriate process 
has been followed.  


Key issues were: 


 Many of the model inputs are not 
referenced. 


 The VBA code is not explained; as 
a result it is time consuming to 
work out what the code is 
supposed to be doing before 
checking it is doing this!  


 The model is not as efficient as it 
could be. If the manufacturer wants 
to run 5,000 patients, it takes 
approximately 50 minutes to run 
(and the user is unable to use 
other Office applications while this 
is running). If you want to make a 
change to the model and check 
this change, it takes a long time.  


Reference the model inputs. 


Provide explanation for the VBA code so it is transparent, 
through the use of comments 


Provide a tornado diagram to demonstrate clearly to which 
variables the model is most sensitive. 


Amend the model to make it more efficient by: 


 the use of “.copy” and “.PasteSpecial” uses the clip 
board when recording results however when just 
recording results using “.value” is quicker and less 
computer intensive 


 Reduce the unnecessary use of variables, for 
example:  instead of using the line “bio_prog_mod_i = 
Range("bio_prog_mod_i").Value and using the 
variable bio_prog_mod_i in calculations, simply using 
Range("bio_prog_mod_i").Value in the calculations 
would save defining each variable. 


Although these changes would not 
themselves have directly changed the results, 
they may have facilitated additional insight 
and potentially the detection of further issues. 


Improving the transparency of the model 
would have increased the ability of 
manufacturers to understand and quality 
check the model. The inefficiencies within the 
model have implications on how much time is 
required to interrogate the model thoroughly. 


 







Issue 2    


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


‘CON_DMARD’ is stated on the ‘Model 
instructions’ sheet to be MTX, but the 
survival time is different to that of MTX. 


In the ‘Survival’ sheet, the survival time on 
CON_DMARD is the same as for SSZ. 


The survival time on MTX is the same as 
for SSZ only if Cell S15 on ‘Front page’ is 
not 0 – but this is 0 in the base case and 
does not appear to change.  


The survival time on MTX is therefore 
much longer than on CON_DMARD 


Set cell G95 on ‘Survival’ sheet to be =G99 (or sample from 
the same distribution using a different random number, if more 
appropriate). 


The costs for SEQ10 will decrease, and the 
QALYs increase, because CON_DMARD is 
cheaper and more effective than PC, and 
patients will spend longer on CON_DMARD. 
The same will happen for biologics followed 
by sequence 10. In the incremental results, 
the ICERs increase to a median of £37,000 / 
QALY.   


Issue 3  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The HAQ changes (dependent upon 
response) appear to be halved in the 
toshRA code, but it is not entirely clear 
why. The code reads 


“haq = PreResponseHAQ + tx_haqr / 2” 


If this is not correct, and the HAQ change should not be 
halved, the code should read: 


“haq = PreResponseHAQ + tx_haqr” 


The QALYs increase for all sequences, but 
this increase is greater for the biologics. The 
incremental QALYs versus SEQ10 therefore 
increase, so the ICERs decrease to a median 
of £43,000/QALY. 


 







Issue 4 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


I and S for HAQ progression are not 
defined for DMARDs when HAQ 
progression for biologics is set to 0.  


The HAQ response code defines i and S 
only if the treatment class is BIO. I (which 
is empty) and S (which equals zero) are 
then used in calculating HAQ progression 
on the DMARDs.  


The HAQ score and hence QALYs on the 
DMARDs therefore vary depending on 
whether HAQ progression on biologics is 
set to zero or not.  


The code  


“        If tx_resp = "GOOD" Then 


            i = bio_prog_good_i + (bio_prog_good_i_age * 
dm_age) + (bio_prog_good_i_pgen * dm_sex) + 
(bio_prog_good_i_dd * dm_dd) + (bio_prog_good_i_das * 
dm_das) + (bio_prog_good_i_dmards * dm_dmards) 


            S = bio_prog_good_s + (bio_prog_good_s_age * 
dm_age) + (bio_prog_good_s_pgen * dm_sex) + 
(bio_prog_good_s_dd * dm_dd) + (bio_prog_good_s_das * 
dm_das) + (bio_prog_good_s_dmards * dm_dmards) 


        Else 


            i = bio_prog_mod_i + (bio_prog_mod_i_age * dm_age) 
+ (bio_prog_mod_i_pgen * dm_sex) + (bio_prog_mod_i_dd * 
dm_dd) + (bio_prog_mod_i_das * dm_das) + 
(bio_prog_mod_i_dmards * dm_dmards) 


            S = bio_prog_mod_s + (bio_prog_mod_s_age * 
dm_age) + (bio_prog_mod_s_pgen * dm_sex) + 
(bio_prog_mod_s_dd * dm_dd) + (bio_prog_mod_s_das * 
dm_das) + (bio_prog_mod_s_dmards * dm_dmards) 


        End If”  


 


Should come before the code: 


“If tx_class = "BIO" Then 


     


The QALYs increase for the DMARD 
sequences, but this increase is minimal. 
Overall the ICERs increase slightly to a 
median of around £58,000 / QALY. 







    If bio_prog_switch = 0 Then” 


 


And thus be outside of the If statement, and not dependent 
upon bio_prog_switch, and be defined for all DMARDs. 


 


Issue 5 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Lifetables are looking up the age of death 
for a male patient, regardless of the sex of 
the patient. 


In the ‘Lifetables’ sheet, the formula in cell 
I25 (and those below) is  


IF(basesex = 0, 
VLOOKUP(H25,$A$9:$E$109,3), 


VLOOKUP(H25,$A$9:$E$109,3)) 


 


In the ‘Lifetables’ sheet, the formula in cell I25 should be  


IF(basesex = 0, VLOOKUP(H25,$A$9:$E$109,5), 


VLOOKUP(H25,$A$9:$E$109,3)) 


 


Impact on result will be minimal. 


 


Issue 6 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The AE costs are categorised as ‘HAQ 
costs’ in the results. If HAQ costs are set to 


Add a new category / variable in the VBA for AE costs, or No difference to overall results. 







zero, there still appear to be HAQ costs in 
the results breakdown. 


clarify that the HAQ costs are HAQ and AE costs 


 


 


Issue 7 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Inconsistent results when using the same 
sequence on all the calculation sheets.  


In the HAQADJUST macro the code uses a random number 
which samples each time the code is ran. A solution would be 
to sample a random number for each patient, similar to the 
method that is used for the other random numbers.  


 


Whilst it is acknowledged that ideally a random number would 
not be fixed for each time a patient entered the HAQADJUST 
macro, the only other feasible solution would be to remove the 
HAQADJUST macro and add in the calculations to the code.  


Minimal or no impact on results. 


 


Issue 8 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The random number used within the 
survival page for HCQ is not set to random 
in cell F96, set to a fixed value (0.984) 


Set equal to random ( = rand() ) None, as not used in base case 
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Rheumatoid arthritis - adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab - review [ID537] 


 
Pfizer response to the Sheffield Rheumatoid Arthritis Model  


 
Pfizer welcomes the opportunity to comment on the Sheffield Rheumatoid Arthritis Model 
from the School of Health and Related Research (ScHARR) for the review of Rheumatoid 
Arthritis - adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept 
and tocilizumab - review [ID537]. As noted in our response to the Technology Assessment 
Report (TAR) (25.09.13), there were fundamental aspects of the economic evaluation by the 
Assessment Group (AG) that Pfizer was unable to review and understand previously without 
access to the model and due to the insufficient clarity in the methods reported in the TAR. 
The availability of the model has meant that Pfizer has been able to undertake a more 
comprehensive appraisal of the economic modelling and enhance our understanding of the 
approach and methods used by the AG in their economic evaluation.  
 
Following our review of the economic model, Pfizer’s main concern is that there are a 
number of errors in the model that have led to incorrect cost effectiveness estimates being 
produced and included in the TAR. It is important to note that the complexity and limited 
transparency of the model makes it difficult to understand the logic behind the visual basic 
for applications (VBA) code and accordingly difficult to check for errors. In addition, there 
are a number of discrepancies and differences regarding assumptions and input values 
reported in the TAR and used in the model released to consultees and the Appraisal 
Committee. This has made it difficult to identify whether these are reporting errors in the 
TAR, or errors in the model code.  
 
Pfizer notes that the model could be programmed more efficiently and would therefore 
allow stakeholders to make more comprehensive quality checks across all populations and 
scenarios presented in the TAR. Accordingly, due to time limitations, Pfizer has focused on 
the severe RA population with initial EULAR response and ERAS HAQ progression. This was 
felt to most closely represent the AG basecase.  In addition, it is currently unclear how many 
patients are needed to be simulated to get consistent results between model runs. It is 
important to note that there was significant variation between model runs even up to 
10,000 patients being simulated for some scenarios. Pfizer suggests the AG clarify the 
suitable number of simulated patients in order for all stakeholders to be able to reproduce 
comparable and consistent results.  
 
Nevertheless, Pfizer have identified at least four main errors that are likely to have a 
significant impact on the AG’s main model results: 
 
1. An error in the model whereby the bDMARD HAQ progression is used for cDMARDs 


between 6 and 12 months   
1.1.  There is an error in the AG model where the bDMARD HAQ progression analysis 


from the British Society of Biologic Register (BSRBR) is selected for cDMARDs 
between 6 and 12 months. This overestimates both the treatment effect of MTX 
compared to bDMARDs between 6 and 12 months and the ICERs by approximately 
20-30% in some model runs for the base case results in severe RA. The error does 
not appear to affect the linear HAQ progression scenarios. 


1.2.  There is a potential further error in the implementation of the BSRBR bDMARD HAQ 
progression between 6 and 12 months due to variables in the analysis not being 
specified for cDMARDs.  
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2. Time on treatment for cDMARDs has been incorrectly implemented in the model  


2.1. Different survival (time on treatment) estimates for bDMARDs and cDMARDs have 
been used in contrast to the TAR. Correcting this error could potentially increase 
the ICERs by approximately 15% for bDMARDs compared to MTX in AG basecase 
results in severe RA.   
 


3. A number of errors concerning how the mortality has been implemented in the model 
have been identified 
3.1. Female survival rates have been excluded from the model, survival probabilities 


have been incorrectly estimated and the age cap in the model has not been 
implemented correctly. This leads to a decrease in the model ICERs when this error 
is corrected by approximately 5% for bDMARDs compared to MTX in AG basecase 
results in severe RA. 


  
4.  An error with the implementation of the pain to HAQ relationship from the Early 


Rheumatoid Arthritis Study (ERAS) in the model 
4.1. The TAR reported that the electronic model uses a pain to HAQ relationship from 


the Early Rheumatoid Arthritis Study (ERAS) in the basecase of the model. Pfizer 
believes this is a reporting error in the TAR based on the results presented. It 
appears that the AG actually used the HAQ to pain relationship from the National 
database of biologics (NDB) in the basecase. Pfizer agrees with the use of the NDB 
as a more appropriate data source to estimate pain than the ERAS dataset.    


4.2. The ERAS pain to HAQ relationship in the model has not been correctly 
implemented. This leads to incorrect values being inputted into the model when 
the ERAS relationship is chosen causing a significant overestimation of pain in the 
model and reduction in the number of QALYs for both cDMARDs and bDMARDs.  
ICERs appear to increase by approximately 15% in this scenario for bDMARDs 
against MTX A inthe ERAS pain to HAQ scenario for severe RA.  


 
Therefore, we believe due to the significant number of errors in the economic model, the 
cost effectiveness results presented in the TAR and at the NICE Appraisal Committee (AC) 
Meeting on the 15th October 2013 are incorrect. Given the complexity of the model and the 
number of lines of code, Pfizer cannot be sure that all errors have been identified. Pfizer has 
identified errors in every aspect of the model reviewed and therefore believe that both the 
model and the TAR are not currently fit to inform the NICE AC in making a decision 
concerning the use of bDMARDs in RA. Overall, we anticipate that the errors identified so far 
will have a substantial impact on results and may have significantly underestimated the cost 
effectiveness of bDMARDs compared to MTX or cDMARDs.    
 
In addition to these errors with significant impact on results, we have found a number of 
additional errors/issues in our review of model and discrepancies between the TAR and the 
model. Whilst it is felt that these are unlikely to have significant impact on the model results 
individually, taken together they introduce a large amount of uncertainty into the model 
results and further increase the lack of transparency in the methods the AG have undertaken 
in producing the model and the TAR especially given that the detail of some model 
relationship have not been released to consultees.     
 
Overall, we would like to reiterate our previous concerns and comments regarding the remit 
and approach taken in the TAR, specifically concerning the modelling of sequential 
treatments, as outlined in our TAR response (25.09.13) which have been confirmed as a 
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result of access to the model. We continue to disagree with the conclusions on cost 
effectiveness being a reasonable interpretation of the evidence due to the choice of data 
sources being used in the economic model. However, for brevity we have not reiterated our 
previous concerns and have only developed them where necessary with regards to the 
errors in the model and/or TAR.   
  
In conclusion, Pfizer deem the economic model unfit for the purpose of informing the 
appraisal committee’s decision making process due to the above errors identified and the 
potential for further errors to be found. Pfizer recommend: 
 


 The economic model requires a fully independent technical quality check to ensure 
that all the errors identified are corrected and there are no further errors in the 
code 


 The TAR needs to be updated to reflect the corrected economic model and both 
the updated TAR and model released  for further review and comment to 
consultees prior to the next appraisal committee meeting     


 The first Appraisal Committee meeting should be repeated with the revised 
corrected model and fully updated TAR used as a basis for discussion to avoid any 
confusion with points raised from the original meeting
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Issue 1 Overview of Pfizer concerns with the model  


 
Description of problem  Description of proposed 


amendment  
Result of amended model or 


expected impact on the 
result (if applicable) 


We believe due to the significant number of errors in the economic model, 
the cost effectiveness results presented in the TAR and at the NICE 
Appraisal Committee (AC) Meeting on the 15th October 2013 are incorrect. 
Given the complexity of the model and the number of lines of code, Pfizer 
cannot be sure that all errors have been identified. Pfizer has identified 
errors in every aspect of the model reviewed and therefore believe that 
both the model and the TAR are not currently fit to inform the NICE AC in 
making a decision concerning the use of bDMARDs in RA. Overall, we 
anticipate that the errors identified so far may have overestimated the 
ICERs of bDMARDs compared to MTX or cDMARDs.    


In addition to these errors with significant impact on results, we have found 
a number of additional errors/issues in our review of model and 
discrepancies between the TAR and the model. Whilst it is felt that these 
are unlikely to have significant impact on the model results individually, 
taken together they introduce a large amount of uncertainty into the model 
results and further increase the lack of transparency in the methods the AG 
have undertaken in producing the model and the TAR especially given that 
the detail of some model relationship have not been released to consultees.     


Overall, we would like to reiterate our previous concerns and comments 
regarding the remit and approach taken in the TAR, specifically concerning 
the modelling of sequential treatments, as outlined in our TAR response 
(25.09.13) which have been confirmed as a result of access to the model. 


The economic model requires a fully 
independent technical quality check 
to ensure that all the errors 
identified are corrected and there 
are no further errors in the code 


The TAR needs to be updated to 
reflect the corrected economic 
model and both the updated TAR 
and model released for further 
review and comment to consultees 
prior to the next appraisal 
committee meeting     


The first appraisal committee 
meeting should be repeated with 
the revised corrected model and 
fully updated TAR used as the basis  
for discussion to avoid any 
confusion with points raised from 
the original meeting  


Not applicable  
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We continue to disagree with the conclusions on cost effectiveness being a 
reasonable interpretation of the evidence due to the choice of data sources 
being used in the economic model. However, for brevity we have not 
reiterated our previous concerns and have only developed them where 
necessary with regards to the errors in the model and/or TAR.   


Issue 2 An error in the AG model whereby the bDMARD HAQ progression is used for cDMARDs between 6 and 12 
months  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


The TAR (section 6.3.14, p.370-372) states that the HAQ trajectory 
[progression] following initial 6 month response for cDMARDs used in the 
electronic model base case is taken from a modified analysis of Norton et al 
using the ERAS dataset1. However, in contrast to the TAR, the electronic 
model appears to be using the analysis for bDMARDs HAQ progression 
which has been estimated from the BSRBR between 6-12 months.  Only 
after 12 months the Norton et al/ERAS analysis is then used for cDMARDs in 
the model.  Pfizer believes this represents an error in the code of the model 
given that the AG provided no justification or evidence to support such an 
assumption. Pfizer notes that this error only impacts the results where the 
Norton et al/ERAS relationship has been used and not the linear HAQ 
progression scenarios. 


Pfizer argues that available data from the BSRBR between baseline and 12 
months does not support the assumption that clinical response over this 
time period will be same for bDMARDs and cDMARDs2. We would suggest 
the evidence supports that on average patients on cDMARDs will start to 
progress after the first 6 months of treatment and progression should be 


Pfizer requests the model be 
corrected so that cDMARD HAQ 
progression in the model starts at 6 
months as reported in the TAR.  


 If the BSRBR HAQ progression has 
been intentionally included by the 
AG for cDMARDs, then, Pfizer asks 
the AG to justify the assumption 
within the TAR. Pfizer notes that this 
represents a key model uncertainty 
and significantly alters model results 
and should be explored further for 
all populations.  


Please see appendix A for details of 
the error  


Pfizer has rerun the model using just 
the Norton et al progression for 
cDMARDs from 6 months instead of 
12 months. Pfizer has found variation 
in this scenario and ICERs have been 
found to be significantly 
overestimate  bDMARDs compared 
to MTX in some model runs. A screen 
shot of the model basecase run by 
Pfizer is in Appendix B.   Please see 
appendix C for model results after 
correcting this error. It is believed 
that this represents the fact that 
cDMARDs will experience a delay of 6 
months before starting HAQ 
progression. But, depending on how 
patients are allocated to HAQ 
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modelled from 6 months for cDMARDs.  progression the results may vary 
substantially.   


Pfizer believes that only the ERAS 
HAQ progression scenarios will be 
affected by this error, as the linear 
HAQ progression scenarios appear to 
be unaffected.  


Issue 3 An error identified in the implementation of the BSRBR HAQ progression for cDMARDs between 6 and 12 
months due to variables in the analysis not being specified 


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


If the BSRBR HAQ progression data is used for cDMARDs between 6-12 
months in the model, then, Pfizer notes a further possible error in the 
model.  Some variables in the VBA code used to estimate the BSRBR HAQ 
progression have not been correctly specified. Variables i and s are used to 
specify patient characteristics to improve prediction of HAQ progression for 
patients on bDMARDs. However, when a cDMARD is selected in the model 
these variables are not re-calculated and can sometimes be empty (resulting 
in 0s being used) or may be recycled from the previous (bDMARD) 
treatment in the sequence.   


Pfizer disagree with the use of the 
BSRBR analysis for cDMARDs. 
However, If HAQ progression for 
cDMARDs from 6-12 months from 
the BSRBR analysis has been 
intentionally included and can be 
justified by the AG, then, the error, 
which fails to specify key patient 
characteristics should be corrected. 


Please see appendix D for details of 
the error 


Pfizer has not explored the impact of 
this error given Issue 1 above. Pfizer 
believes that change in HAQ could be 
being underestimated in the model 
for cDMARDs given that 0s are being 
used for variables in the analysis. 
This is not clear however. 


 Nevertheless, it is thought that this 
error would affect the results in all 
strategies, but have a proportionally 
greater effect in the MTX strategy, 
because in bDMARD strategies not all 
patients ever receive cDMARDs 
(some will die first) and this will be 
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subject to increased discounting at 


this stage in the model.  


Issue 4 Time on treatment for cDMARDs has been incorrectly implemented in the model in contrast to the TAR  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


There is a large discrepancy in how the cDMARDs survival duration is 
reported in the TAR and how it is implemented in the model. The TAR 
(section 6.3.15, p.373) reports that ‘based on the assumption that cDMARDs 
are not likely to be more toxic than biologics used in combination with a 
cDMARD, it was assumed that survival duration for each EULAR response 
category for bDMARDs would be applicable for cDMARDs.’ Pfizer’s review of 
the model, in contrast to the TAR, has found that cDMARD survival is 
sampled from a Weibull distribution taken from Chen and colleagues3 


(previous AG for NICE TA130).  This is believed to represent an error in the 
model.  


Chen et al used overall survival from the literature for cDMARDs and 
therefore survival curves for cDMARDs are not based on EULAR response, as 
reported in the TAR.  The survival curves for bDMARDs and MTX used in the 
model are illustrated in Figure 1 below. Pfizer notes that overall MTX 
survival is longer after 4 years in figure 1 than time on treatment for 
moderate EULAR responders in the model with bDMARDs.  


 


 


As outlined previously in our TAR 
response, Pfizer suggests that the 
cDMARD cohort from the BSRBR 
should be used to estimated time on 
treatment based EULAR response for 
MTX and cDMARDs as this is a more 
applicable source than using 
bDMARD time on treatment. (Pfizer 
TAR response, section 5.1, p.14-15).  


Nevertheless, the model should be 
corrected so that method of 
estimating time on treatment is 
consistent for both cDMARDs and 
bDMARDs and to ensure consistency 
with the TAR.  


Pfizer requests that the Chen et al3 
estimation for MTX and cDMARDs is 
not applicable to be used in the 
model due to the historic nature of 
the source. Pfizer’s analysis from the 


There is significant variation around 
the expected impact of this error in 
the model as it is associated with a 
number of other assumptions and 
errors in the model. 


Simply, correcting for this error 
results in the ICERs of bDMARDs 
compared to MTX increasing by 
approximately 15% in a Severe RA 
population. Please see Appendix F 
for results correcting this error in a 
Severe RA population.  


Pfizer has also run a scenario where 
overall time on treatment for 
Sufalsalazine has been used for MTX 
from Chen et al and notes the ICERs 
for bDMARDs compared to MTX 
decrease by approximately 10%. 
Highlighting the sensitivity of this 
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Figure 1: Model estimated time on treatment for patients who respond to therapy 


 


Furthermore, Pfizer notes that the mean time on treatment for MTX is likely 
to be significantly longer than good EULAR responders after 14 years of 
treatment, with a mean time to withdrawal of 30.4 years (Figure 2). Pfizer 
believes that this is likely to be an overestimation of time on treatment for 
MTX and is unlikely to reflect current time on treatment for MTX seen in 
current clinical practice. This is because a large proportion of these historic 
patients will have remained on MTX indefinitely in the absence of further 


BSRBR for cDMARDs would be a 
more applicable data source to be 
used in a scenario If necessary.  


Please see appendix E for details of 
the error  


input on model results.  


Given the variation in ICERs 
depending on which drug survival 
estimate is taken, Pfizer would like to 
note our previous concerns with the 
AG approach that have not been 
taken into account when correcting 
for this error. Namely the AG has not 
currently taken into account the 
reduction in time on treatment for 
subsequent therapies like rituximab 
and tocilizumab (or observed 
differences between treatments) in 
the treatment pathway (Pfizer TAR 
response, Section 1.2, p.5-6).  
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treatments (like bDMARDs) to try.   


Figure 2: Survival parameters used in the AG model and mean time on treatment 
taken from Chen et al 2006 


DMARDS shape (a) scale (b) 
mean 


(years) 


AST_DMARD       


CON_DMARD 0.46 4.66 11.0 


HCQ 0.49 3.52 7.3 


INT_CON_DMARD 0.49 3.52 7.3 


LEF 1 5.98 6.0 


MTX 0.51 15.73 30.4 


SSZ 0.46 4.66 11.0 


SD 0.46 4.66 11.0 


TICORA 0.49 3.52 7.3 


 


From our own analysis of the BSRBR (Pfizer MTA submission, Section 4.3.4.5 
p.151-156), which contains patients that received cDMARDs after the 
introduction of bDMARDs, we note that the time to withdrawal between 
ETN and MTX is very similar. Furthermore, Pfizer also argues that there is no 
reason for the time to withdraw to be any longer for MTX than other 
cDMARDs. 
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Issue 5 Pfizer believes there is an reporting error in theTAR and the HAQ to pain relationship estimated from NDB 
dataset has been used in the model basecase  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


The TAR states that the electronic model uses data from ERAS to estimate 
the pain score from HAQ to improve the prediction of the utility function in 
the model (Section 6.3.18, p.378). Pfizer believes that the TAR is incorrect 
and that the NDB relationship has been used in the basecase based on the 
model results presented in the TAR (Table 194, p.387) given that the ERAS 
pain score is presented as a scenario analysis.  


Pfizer notes that there NDB HAQ to pain relationship does not appear to 
closely match the data presented in TAR (Figure 98, p 378, where the 
relationships looks similar). Pfizer has reproduced the relationships from the 
NDB and ERAS datasets on the same axis in Figure 3 below.  


 


 


 


 


 


 


 


Pfizer suggest that the AG clarify 
whether the NDB relationship was 
used in the model basecase and the 
TAR is amended to reflect this if 
true. Pfizer believes that the NDB 
relationship is more applicable than 
the ERAS dataset for reasons 
previously outlined in our original 
TAR response.  


Pfizer also suggests that the graphs 
representing the pain to HAQ 
relationships from ERAS and 
specifically the NDB be checked, as it 
is felt they do not reflect the model 
data. 


Not applicable  
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Figure 3: Pain to HAQ relationships in the model estimated from the NDB and 
ERAS datasets 


 


Pfizer would like to reiterate that the differences in the estimated 
relationships are likely to reflect the differences in the populations of the 
two registries. Patients in ERAS have early RA and therefore are unlikely to 
have experienced significant progression of their disease and accordingly 
registerlower pain scores.  This is in contrast to the patients in the NDB who 
have more severe disease with greater progression. Pfizer suggests this is 
further evidence that suggests that ERAS datasets generalisability to a 
moderate and severe population is very low and should not be used in the 
AG model (as outlined previously in the Pfizer TAR response specifically 
p.19-20).  Pfizer agrees that the NDB relationship is more applicable than 
the ERAS dataset, however, the TAR needs to be updated to reflect this.  
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Issue 6 An error with the implementation of the HAQ to pain relationship from the Early Rheumatoid Arthritis Study 
(ERAS) in the model  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


Pfizer believes that there is an error in the electronic model which means 
HAQ to pain relationship estimated from the ERAS dataset is incorrectly 
implemented in the model when selected. The code to facilitate this is 
performed within the qaly sub procedure and the switch variable 
pain_switch is not defined within the model. Therefore the 2nd option (NDB 
analysis noted to be a temporary option) is always selected. It is believed 
that selecting the first option (ERAS quadratic regression, as reported by the 
TAR), will therefore lead to incorrect estimates in a number of scenario 
analyses.  
 
This occurs because the 2 algorithms differ in coefficients, but also in scale 


 the NDB values are on the scale 0-1 


 whilst the ERAS estimates are on the scale 0-100 
 
It appears the Hernandez at al utility4 mapping algorithm requires values in 
the 0-1 range, and as such if the ERAS estimates are selected, the model 
should divide these estimates by 100. Currently the utility relationship 
expects pain on a scale of between 0 and 1, but instead the model currently 
uses pain scores that will always be more than 1.  


 


Pfizer requests that scenarios which 
involve the ERAS HAQ to pain 
relationship be corrected.  


We reiterate our point that that 
ERAS pain to HAQ relationship 
scenario has limited generalisability 
to Moderate and Severe RA 
populations as outlined in our 
original TAR response (Section 4.1. 
p.10-11)   


Please see Appendix G for details of 
the error. 


If there ERAS scenario is selected 
then utility values will be 
underestimated. This effect is 
difficult to observe in use, because 
the Hernandez at al4 algorithm will 
never produce an EQ-5D estimate 
outside of the range -0.594 – 1.000.  
 
Appendix H presents basecase 
results in a Severe RA population 
after correction of this error. 
 
Correcting the error leads to 
noticeable changes in total QALYs 
and ICERs appear to be increase by 
approximately 15%. The results of AG 
report Table 202 provides a scenario 
explicitly stating that the ERAS HAQ 
to pain estimate was used; and these 
results seem to be broadly congruent 
with those estimated here. 
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Issue 7 HAQ to Pain relationship in the AG model has a significant affect on model results and few details of the 
relationship have been released to consultees to review  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


Pfizer continues to reiterate its previous concerns highlighted in our original 
response to the TAR (p.21) concerning the use of pain scores in the utility 
estimates. The AG has simulated the expected pain score based on the HAQ 
score in TAR (section 6.3.18 page 378).  The AG reports that the estimation 
of EQ-5D utility scores is substantially more accurate when based on HAQ 
and pain than on HAQ alone. Pfizer feels that this is somewhat 
contradictory. The AG is improving predictability of the relationship 
between HAQ and utility but is still using HAQ to improve this relationship 
and not independent pain values. 


After reviewing the model, Pfizer notes the large impact that the pain 
coefficients have on utility and hence model results. Pfizer notes that no 
details of how this relationship between pain and HAQ from the ERAS and 
NDB has been estimated.  Given the impact that this relationship has on 
model results, Pfizer suggest that details of the regression analysis should 
be shared with consultees and NICE to enable the relationship to be 
critiqued. 


Given that the pain estimates in the 
model have a large impact on the 
model results; full details of the 
regression should be released to 
consultees and NICE. Currently basic 
information has not even been 
reported and  Pfizer believes this to 
be a major element of uncertainty in 
the AG model 


Not applicable 
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Issue 8 A number of errors in how mortality has been implemented in the model have been identified  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


The probability of survival is based on from 2009-11 lifetables, however it 
appears that an error has been introduced whereby the model only uses 
mortality rates for males. This has the effect of underestimating the 
Person’s life expectancy and therefore the total number of QALYs estimated 
within the model (because women live longer than men). 


The model also assumes that hazard ratios are equivalent to relative risks; a 
more appropriate methodology would be to convert the probabilities to 
rates, apply the hazard ratio, and then convert back to probabilities. The 
model therefore currently simulates probabilities of mortality greater than 1 
at older ages, which should not be possible.  We note that the published 
lifetables themselves confusingly refer to these values (qx) as both a rate 
and probability, but we believe that they truly represent probabilities5 


The table range used in these vlookups do not include ‘age=101’ and 
therefore the reported age cap of 101 years reported by the TAR is not 
correctly implemented (TAR, Section 6.3.5. p.353). 


A number of errors identified with 
regards to mortality in the model 
should be corrected.  


Errors are outlined in Appendix I. 


The cumulative consequences of 
these corrections on ICERs are 
approximately 5% however they do 
overestimate the ICERs for bDMARDs 
compared to MTX and cDMARDs  


Results are presented in Appendix J 
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Issue 9 A discrepancy has been indentified between the TAR and the model in the values used for HAQ change 
conditional on EULAR response  


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


There appears to be a discrepancy in the values used for HAQ change 
conditional on EULAR response within the model and those reported in the 
in the TAR report (Section 6.3.13, p.364). The AG specify that they assume 
that the HAQ change conditional on EULAR response is the same for 
cDMARDs as bDMARDs and that the data is reproduced in Figure 4 below.  


Figure 4: HAQ change by EULAR response as reported in the AG report (Table 188) 


 


The data used in the model is reproduced in Figure 5 below. There is a large 
difference in the response rates reported and used in the model. 
Specifically, the model assumes no benefit for non-responders and the HAQ 
change for moderate response has been reduced notably (-03.17vs -0.509, 
model vs report, respectively.   


 


Pfizer is unsure of where the data in 
the model is has been taken from as 
this has not been reported in the 
TAR. Pfizer asks the AG to clarify 
where the data in the model has 
been taken from and to update the 
model or TAR with the correct data.  


Pfizer has not run this analysis and 
has assumed the data in the model is 
the correct data.  
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Figure 5: HAQ change by EULAR response used in model 


 


 


Issue 10 Assumption regarding what should be used as last treatment for each sequence has signifciant impact on 
model results   


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


Pfizer notes that there are two treatments that can be used as the last 
treatment in the model (‘assorted DMARDs’ and ‘palliative care’). 
Depending on which one is selected as the last treatment in the MTX, or the 
bDMARD sequence will have a significant impact on results due to their 
HAQ progression assumptions.  


‘Assorted DMARDs’ is assumed by the AG to reflect post-
biologic/rescue/palliative use DMARD use with HAQ progression based on 
the ERAS/Norton et al analysis.  This has been used in the AG base case 
(TAR, Section 6.3.14). Palliative care uses a linear HAQ progression 0.06 per 
year based on previous AG assumptions in TA195.6 This has been used in a 
sensitivity analysis by the AG (TAR, Section 6.3.14). Pfizer suggest that this is 
an assumption that introduces considerable uncertainty into the model, as 


We suggest that the TAR should 
justify the use of ‘Assorted DMARDs’ 
using the ERAS dataset to estimate 
HAQ progression for the last 
treatment in the model. Pfizer 
believes that it is unrealistic for the 
last treatment in the model to have 
the same HAQ progression as the 
first.  


Given this has considerable impact 
on model results the AG should 
make this clear within the TAR that 


The model results differ significantly 
if assorted DMARDs or palliative care 
are used as the last treatment in the 
sequence.   


Results of the model from using the 
two treatments as the last therapy 
in the sequence are in Appendix K.  
Pfizer notes that the difference in the 
base case results means that the 
using ‘palliative care’ as the last 
treatment instead of ‘assorted 
DMARDs’ decrease ICERs for 
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it assumes that if ‘assorted DMARDs’ is selected then the HAQ progression 
until the end of the model will be the same as the first cDMARD i.e MTX. 
Pfizer suggests that this is a big assumption and the available clinical 
evidence as suggested in our TAR response suggest a reduction in treatment 
effect for subsequent lines of therapy.  Again Pfizer suggests that 
subsequent lines of therapy should be modelled realistically or this could 
have a significant impact on model results. (Pfizer TAR response, Section 1, 
p 4-7). 


this represents a key uncertainty in 
the model. The impact of this 
assumption was not realised from 
reading the TAR and only became 
apparent when examining the 
model.   


bDMARD compared to MTX by 
approximately 40% in the Severe RA 
population.  


Issue 11 Adverse Events in the model are not consistent with how they are reported in TAR    


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


Pfizer believes that there are discrepancies with the TAR report and the 
economic model provided to consultees in terms of how adverse events 
(AEs) have been handled in the model. Subsequent bDMARDs (rituximab 
and tocilizumab as recommended in TA195 and TA247) do not have the cost 
of AEs applied or QALY decrement applied to them.  It is felt that applying 
these costs and QALY decrements to first line of therapy, but not applying 
them to subsequent lines of therapy may reduce the cost of failing the first 
line of treatment. 
  
 The AG model diagram in the TAR (Figure 86, p.352) states that patients are 
subject to discontinuation due to AEs. Pfizer notes that AEs do not explicitly 
lead to discontinuation. It may be argued that they implicitly contained with 
all-cause discontinuation curves. However, this is not explicitly stated in the 
TAR.  
 


Pfizer requests that the minor errors 
in the TAR are corrected to 
represent how the economic model 
handles AEs 


Pfizer believes the errors identified 
with the model will have minimal 
effect on results. Therefore, they 
have not been amended in the 
model and new results run.   
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Issue 12 Reporting of how the HAQ progression based on the Norton/ERAS analysis implies higher precision in the 
relationship due to the use of more predictive variables than is reported in the TAR   


 


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result 
(if applicable) 


Pfizer note the probability of class membership to determine the HAQ 
progression for cDMARDs using the ERAS dataset uses the several variables, 
which are not correctly detailed within the TAR (Section, 6.3.14, p.370-371). 
In addition, several variables have been reported but not included in the 
model, and others have been incorrectly detailed.  Varables affected are:  
 


 Age at disease onset is reported in the TAR, but age at the start of the 
current therapy is used in the model 


 Deprivation level is missing in the model  


 Disease duration is hard-coded to 2 years in the model 


 Rheumatoid factor positive is missing in the model 


 ACR criteria is missing in the model 


 The report says baseline DAS is used, but DAS at the start of the current 
therapy is used in the model 


 Failed 2 DMARDs is missing in the model 


 DAS response is missing in the model 
 
We argue that the TAR is misleading and suggests that the regression used 
to predict cDMARD class membership is more sophisticated than it actually 
is in the model. Pfizer questions how well the model allocates patients to 
the different classes given that a number of the predictive variables are 
missing or mis-specified. Furthermore, no validation is reported in TAR. 
Given that the AG has access to the patient level data this would be an easy 


No details of how well this 
regression analysis performs in 
allocating patients to HAQ 
trajectories are presented by the AG 
in the TAR.  Pfizer questions how 
well the model allocates patients to 
the different classes given that a 
number of the predictive variables 
are missing or mis-specified. 
Furthermore, no validation is 
reported in TAR. It is believe that the 
AG has access to patient level data 
from ERAS and Pfizer suggests that 
this could be checked to ensure how 
well the modified regression predicts 
class membership compared to the 
original model presented by Norton 
et al1.    


Not applicable  
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check to ensure how well the modified regression predicts class 
membership compared to the original model presented by Norton et al1.    
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Issue 13 The mapping relationship of ACR to EULAR is still is not available for consultees to critique as this has been 
calculated outside of the model and values ‘hard coded’ into the model.    
 


Description of problem  Description of proposed 
amendment  


Result of amended model or expected 
impact on the result (if applicable) 


 The model does not contain the details of the ACR to EULAR mapping. It is 
believed that this relationship is estimated within the network meta-
analysis (NMA). The details of this relationship are also redacted in the 
TAR (Table 187, p.360). Pfizer reiterates its concerns expressed in our TAR 
response concerning the VARA database used to estimate this relationship 
(Pfizer TAR response, Section 4.3 p.11-13). Accordingly Pfizer requests that 
the detail of this estimate is released to consultees to appraise. Pfizer 
would argue that the strength of this relationship is a fundamental 
concern which determines whether an ACR or EULAR based model is most 
appropriate to inform the decision question.  Furthermore, Pfizer notes 
that due to this relationship being estimated outside of the model it 
means the uncertainty in this relationship is not characterised within the 
probabilistic sensitivity analysis (PSA). 


 


Pfizer continues to request 
that the detail and also how 
the ACR to EULAR relationship 
has be estimated is released 
to consultees to allow an 
appraisal of the relationship to 
be undertaken.  


The relationship should be 
included in the model to 
characterise the uncertainty in 
the relationship within the 
probabilistic sensitivity 
analysis. 


 


Not applicable 


Issue 14 Pfizer believes that AG model has not simulated enough patients to ensure that the incremental analyses 
aremeaningful. The model results have considerable variation in them at the reported number of patients 
especially in a Moderate RA Population  


Description of problem  Description of proposed 
amendment  


Result of amended model or expected 
impact on the result (if applicable) 


The incremental cost and QALY differences between bDMARD strategies The AG should identify how Not applicable 
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are very small. This could very easily lead to presentation of 
dominated/extendedly dominated results which, in another model run, 
will be reversed. Basing results for the moderate population on 1,000 
patients seems worrying, as from Pfizer’s review of the model at least 
10,000 patients are needed to stabilise results sufficiently. We note that 
the authors of the Birmingham Rheumatoid Arthritis Model (BRAM) used 
in TA130 employed a strategy for ensuring a high degree of precision while 
minimising computational burden: 


“The model was first run with 10,000 patients. If any major comparison 
gave insufficiently precise results, then the number of patients was 
increased to 20,000, then to 40,000, then to 100,000, then to 200,000, and 
so on as necessary until all major comparisons gave sufficiently precise 
results.” Chen et al3  


Pfizer believes this represents best practice. It is also observed that the 
standard deviation reported by the model results page is not an estimate 
of precision, including a quasi-standard error estimate would be useful in 
determining the precision of the model results.  


 


many patients are needed to 
be run to stabilise model 
results to ensure the model is 
consistent between different 
runs of the model. The 
incremental cost effectiveness 
results, especially in a 
moderate RA population, are 
currently meaningless at the 
limited number of patients 
simulated. 


Pfizer suggests that there is 
significant variation in the 
result up to 10,000 patient’s 
runs and possibly above and 
running the model for 1,000 
patient runs in moderate is 
not sufficient to estimate 
sufficiently robust results. 
Pfizer requests the moderate 
RA population results in the 
TAR should be updated.   
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Issue 15 Unrealistic assumption regarding patients on bDMARDs will recieve a hospital outpatient visit every month 
on combination bDMARDs + MTX and bDMARD monotherapy  


 


Description of problem  Description of proposed 
amendment  


Result of amended model or 
expected impact on the result (if 
applicable) 


 Pfizer notes that the total monthly cost of etanercept was estimated as 
£924.49. This was annualised by multiplying by 12. This leads to a total 
annual cost of £11,094 including methotrexate, administration, and 
monitoring. A relatively large proportion of this cost is driven by the 
monthly cost of monitoring, estimated at £134 based on a FBC (£3), hospital 
outpatient appointment (£128), and BCP (£3).  


Pfizer disagrees with the AG that etanercept + MTX and etanercept 
monotherapy patient will have an outpatient appointment every month. 
Pfizer suggests that this is a significant overestimate of the monitoring costs 
of etanercept and other subcutaneous bDMARDs. Pfizer suggest that 
original monitoring assumption used in TA130 is more applicable. It was 
assumed that monitoring would occur every 3 months after the first 12 
weeks of treatment. 3 Pfizer suggest that this is not a plausible assumption, 
especially for etanercept monotherapy where there is not MTX concomitant 
treatment.   


Pfizer suggest that the previous 
monitoring assumption should 
be used from Chen and 
colleagues and TA130 should be 
used, which suggest monitoring 
every 3 months after the first 12 
weeks of treatment.3 


  


This assumption is felt to overestimate 
the subcutaneous bDMARDs compared to 
MTX.  
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Appendices  
 


Appendix A: Error in HAQ progression for selecting the BSRBR progression  


 
Error location: VBA module – haqprog, lines–253 to 267 
Error consequence: BSRBR progression should not be included for cDMARDs:  
Details:  BSBR HAQ progression is being used for cDMARDs  
Fix: Remove line 253-267 and the ‘if’ control statements on line 321 
 
Figure 6: Section of haqprog sub procedure with error in the model selecting BSRBR HAQ progression between 6-12 months for cDMARDs  
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Appendix B: Model set-up for base case results run by Pfizer 
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Appendix C: Error in HAQ progression for selecting the BSRBR progression and revised model results   


 
Figure 7: Pfizer Base-case model run 


 
 
Figure 8: Results following removal of BSRBR-based code for HAQ cDMARD HAQ progression: Run 1 
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Figure 9: Results following removal of BSRBR-based code for HAQ cDMARD HAQ progression: Run 2 
 


DETERMINISTIC QALYs Discounted QALYs Cost Discounted Cost Life Years Gained Treatment Costs Discounted Treatment Costs HAQ related Costs Discounted HAQ related Costs Age at Death MTX - AST CON DMARD


SEQ1 3.191 2.417 36,926£      28,178£                11.835 23,036£                 17,718£                                          13,891£                     10,460£                                              11.84


SEQ2 4.875 3.631 135,423£    105,628£              11.835 125,768£              98,239£                                          9,655£                       7,390£                                                11.84 63,831£       38,502£       


SEQ3 4.631 3.451 108,446£    85,703£                11.835 98,165£                 77,858£                                          10,281£                     7,845£                                                11.84 55,666£       30,757£       


SEQ4 5.083 3.777 118,994£    92,364£                11.835 109,721£              85,255£                                          9,273£                       7,110£                                                11.84 47,188£       29,065£       


SEQ5 4.604 3.429 104,862£    82,084£                11.835 94,488£                 74,178£                                          10,374£                     7,906£                                                11.84 53,272£       28,971£       


SEQ6 5.003 3.726 123,491£    95,723£                11.835 114,030£              88,486£                                          9,462£                       7,237£                                                11.84 51,602£       31,547£       


SEQ7 4.960 3.698 119,950£    93,018£                11.835 110,481£              85,791£                                          9,469£                       7,227£                                                11.84 50,641£       30,610£       


SEQ8 4.808 3.578 113,875£    88,199£                11.835 103,996£              80,640£                                          9,879£                       7,558£                                                11.84 51,696£       29,965£       


SEQ9 4.728 3.550 119,148£    93,893£                11.835 109,034£              86,239£                                          10,115£                     7,654£                                                11.84 58,016£       33,646£       


SEQ10 2.099 1.773 46,113£      34,096£                11.835 27,953£                 21,146£                                          18,160£                     12,950£                                              11.84


st dev 0.922 0.630 31,666£      25,132£                0.000 34,083£                 26,783£                                          2,684£                       1,793£                                                0.00  
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Appendix D:  Potential error in HAQ progression correctly defining patient characteristic variables ‘I’ and ‘s’  
 
Error location: VBA module – haqprog, lines–253 to 267 
Error consequence: variables ‘i’ and ‘S’ are not defined for cDMARD patients. These are empty when passed to code to estimate the change in HAQ and 
evaluated to 0. 
Details: For cDMARD patients, VBA variables ‘i’ and ‘S’ are not defined when used in the BSRBR analysis (Error! Reference source not found.). 
Fix: If BSRBR progression should be included here for cDMARDs: Define ‘i’ and ‘S’ as per the code for bDMARDs in 197-191 
 
Figure 10: Section of haqprog sub procedure which may contain error 
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Appendix E: Error in the time to withdrawal (drug survival) using Chen et al instead of being a function of EULAR 
response for cDMARDs 
 
Error location: VBA module – simulation_toshRA, lines – 512 to 514 
Error consequence: Assessment Group report states time to withdrawal is based on ELAUR response. Instead, estimates from Chen et al 2006 are used 
Details: Time to withdrawal is based on Chen et al. instead of being a function of EULAR response. 
Fix: Remove code limiting the use of EULAR-based time to withdrawal to biologics.  
 
Figure 11: Error in the time to withdrawal for cDMARDs  in the simulation_toshRA module  
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Appendix F: Model base case results and error in time to withdrawal (drug survival) corrected 
 
Figure 12 Pfizer Base-case model run 


 
 
Figure 11: Error corrected in the time to withdrawal (drug survival) 
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Appendix G: Error in the HAQ to pain relationship estimated for the ERAS relationship   
 
Error location: VBA module – calc_qaly, lines–90 
Error consequence: variable ‘pain_switch’ is not defined, so pain is never divided by 100, which is erroneous for the ERAS HAQ to pain relationship scenario 
Details: Although a named range ‘pain_swich’ exists in the spreadsheet, this is never actually defined in the code, so is ‘Empty’ when evaluated in line 90 
(Figure).  
Fix: Change ‘pain_switch’ to ‘range(“pain_switch”).value’ 
 
Figure 14: code from qaly sub procedure, showing variable pain_switch is not defined 
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Appendix H:  Results from the ERAS HAQ to pain algorithm and results with error corrected 
 
Figure 15: Results from running with ERAS HAQ to pain algorithm (as described in the AG report but for which there is a possible error) 


 


 
 


 
Figure 16: Results from running with ERAS HAQ to pain algorithm (with error in use of pain_switch corrected) 
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Appendix I: Errors in the mortality used in the model  
 
Error location: Sheet – Mortality, Column I 
Error consequence: Female survival is not used in the model 
Details: ‘Vlookups’ in column I both use column index 3, meaning female life-table data will never be selected (Error! Reference source not found.). 
Fix: Second vlookup should index column 5 
 
Figure 17: Estimation of mortality error; note that the vlookups use the same column index number, meaning that the female probabilities are never used 


 
 
Error location: Sheet – Mortality, Column I 
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Error consequence: ‘Cap’ at age 101 is not included in the vlookups for probabilities 
Details: The range used by the vlookups in column I do not include age 101, therefore the probability of death at this age (which is 100%) is never used 
(Error! Reference source not found.). 
Fix: Extend table range by one row (to include row 110) in both vlookups in column I 
 
Error location: Sheet – Mortality, Column C and E  
Error consequence: Annual probability of mortality exceeds 1 
Details: Hazard ratios are treated like relative risks, and therefore probabilities exceeding 1 are generated at older ages (Error! Reference source not 
found.) 
Fix: Convert annual probabilities to rates, apply hazard ratio, then convert back to probability. We used the actuarial formula to achieve this: assuming a 
time of 1-year,  , and . We also change column k  
 
Figure 18: Probabilities of death exceeding 1 
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Appendix J: Base case results and results with mortality error corrected  
Figure 19: Pfizer Base-case model run 


 
 
Figure 20: Base-case model run with mortality error corrected 
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Appendix K:  Results using Palliative care as the last therapy in the in each treatment sequence instead of ‘assorted 
DMARDs’ 
 
Figure 21 Pfizer Base-case model run using ‘assorted DMARDs’ as the last treatment in each sequence  


 
 
Figure 22: Model run with ‘palliative care’ as the last treatment in the sequence 
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Issue 1 Transparency 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


There is a general lack of transparency in 
the model. The report provides limited 
information on the detailed design of the 
model, such as how time to events are 
drawn and how different sequences of 
events are accounted for in the model.  


Similarly, the VBA codes contain very few 
notes describing the model, making it 
difficult to review in detail.  


Parameterisation also lacks transparency. 
For instance, treatment survival has only 
been discussed briefly in the report and 
there is no formula provided. 


Detailed information on the modelling approach, VBA codes, 
and parameterisation should be provided. 


Not applicable. 


 


Issue 2 Random Number draws 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


By using worksheet rand() functions rather 
than pre-defining the seed and populating 
the random numbers, the model’s results 
are not consistent across runs 
(convergence happens eventually but still 
not exact) and this is a source of 
unnecessary stochastic variability across 


Random numbers should be generated in VBA so that the 
model can be re-run to provide consistent results. 


Not applicable. 







replications and runs. 


 


Issue 3 CODA sheets 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


One step of the CODA macro is to copy the 
results from the different CODA sheets into 
the Effectiveness worksheet. CODA 5, 
CODA 6, CODA 7, and CODA 9 reference 
the wrong columns and copy in blank 
results. 


Correction to the sheets required. Not applicable. 


 


Issue 4 Constant mortality 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


For each patient followed, a unique time to 
death is drawn and this time to death 
applies regardless of which treatments are 
given. In the AG report, it states that ‘little 
data have been published on the 
relationship between change in HAQ and 
change in expected mortality, which is the 
key relationship that is required if there is to 
be proof that a [sic] increase in HAQ score 
is associated with a [sic] increase in 
mortality’. 


Following the AG’s logic, it can be inferred 


Further justification needs to be provided for the logic behind 
the assumption of a constant mortality, as well as the 
description of the model implementation. 


Not applicable. 







that only one HAQ score during patient life 
time is relevant to mortality; that is the HAQ 
at treatment initiation, given that change in 
HAQ does not affect mortality.  


Nevertheless, different initial HAQ scores 
have been used for population 1 (COMET 
trial, mean 1.7) and population 2/3 
(BSRBR, mean 2.0), contradicting this 
assumption. If the model logic were to be 
followed, mortality should have been 
associated with the HAQ at initiation before 
each treatment line. 


 


Issue 5 Discounting 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model has employed several types of 
discounting: 


 For discrete treatments (i.e. those 
that require intravenous 
administration): discounted at the 
end of the administration period 


 For continuous treatments (i.e. 
those that require subcutaneous or 
oral administration): continuous 
compounding has been used, 
which means that the cost occurs 
at each moment during a period 


 For response cost (including cost 


The discounting approach may require harmonisation. It is not easy to check the exact impact on the 
results due to the design of the model (an 
individual patient simulation) and how random 
numbers are generated. 


Nevertheless, assuming a total of £1,000 
occurs at 6 months, continuous over 6 
months, or occurs at 3 months, the 
discounted cost at baseline is £982.95, 
£991.45, or £991.44, respectively. 


It is unclear what the cumulative effect of 
these inconsistencies will be. 







of medications, response, and pre-
treatment over the first 6 month 
period from initiation of a treatment 
line), the cost is discounted at the 
mid-point of the treatment period 
(i.e. 3 months) 


The justification for discounting is not 
provided. Nevertheless, when looking at 
golimumab (subcutaneous) and tocilizumab 
(intravenous), they are administered at 
sufficiently similar intervals (one month or 
four weeks). Following the logic in the 
model, the cost of golimumab is assumed 
to occur continuously over the time period, 
and the cost of tocilizumab will only occur 
at administration, leading to discrepancies 
in discounting factors. 


As for the response cost, it is unclear why it 
is discounted at 3 months. The cost of 
medication in the response cost does not 
occur aggregately at 3 months. 


 


Issue 6 VBA: sim_toshRA module 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Line 353/360: for the response assessment 
of certolizumab, it states that ‘code to 
exclude the first 12 weeks of CTX 
treatment’ but in the formula, it is 13.99/52. 
It is unclear why 13.99 is used. 
 


Clarification needs to be provided. If it is incorrect, rectification 
is needed. 
 
 
 
 


It is not easy to check the exact impact on the 
results due to the design of the model (an 
individual patient simulation) and how random 
numbers are generated. 


For discounting, the discount factor is 0.9829 







Line 374/376: for the cost of subcutaneous 
abatacept + methotrexate, a loading dose 
at initiation is considered. However this 
cost is discounted at response (tx_r_t, i.e. 


6 months). Should not the discounting be 
applied at treatment initiation? 
 
Line 385/388: similarly, for the cost of 
intravenous abatacept + methotrexate, a 
loading dose at week 2 is considered. 
However it is discounted at tx_r_t+2/52. 


 
Line 413: for time to HAQ progression, 
CON_DMARD is misspelled as CON-DMARD. 


 
Line 503: response cost (cost of 
medications, response, and pre-treatment 
over the first 6 months) is only applied to 
continuous treatments. It seems that this 
should be applied to discrete treatments as 
well, so that the cost of response and pre-
treatment over the first 6 months can be 
accounted for. 
 
Line 673/676/678: costs and disutilities 
associated with adverse events are not 
discounted (the same costs and disutilities 
have been used). 
 
In multiple places, the code of the function 


overrides user defined values. This is not 


transparent. If death occurs during the 


response period some treatments 


administrations are overridden resulting in 


differing dosing changes to different 


The cost should be discounted at treatment initiation. 
 
 
 
 
 
 
The same as above. 
 
 
 
 
This needs to be rectified. 
 
 
Justification is needed. If it is incorrect, rectification is needed. 
 
 
 
 
 
 
 
 
It is understood that this might be due to the fact that the cost 
(£13.30) and the utility weight (0.0001) are relatively small. 
Nevertheless, it has to be clearly noted and considered as a 
limitation. 
 
Justification is needed. If it is incorrect, rectification is needed. 


at 6 months (periodic), 0.9914 at 3 months 
(periodic), and 1.0000 at baseline. The cost 
of the initiation or the loading dose is 
therefore underestimated. 


With regard to the misspelling of CON_DMARD, 


the model has been rerun for 10,000 patients, 
using population 1 with the exact inputs as 
received from NICE. The results vs. SEQ10 


(CON_DMARD → INT_CON_DMARD → 
2CON_DMARD → PC → AST_DMARD → 
INT_CON_DMARD → PC) have changed 


slightly. It is unclear whether these settings 
are AG’s base case. 







treatments. 


Baseline HAQ draws: Since HAQ is a 


discrete distribution, draws from HAQ 


should be done in a discrete not continuous 


manner. 


 


Issue 7 VBA: sim_haqprog module 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Line 199: for moderate responders, it is 
noted in the VBA codes that ‘[n]othing 
happens to HAQ at first cycle (prog_count 
= 0) because this is called when it’s the 


response time’ but the code indicates that 
HAQ is adjusted. 
 
Variable phaq (presumably previous HAQ 


score): phaq does not take a value at the 


beginning of the module. In a test run, it 
seems that in the first cycle of the first 
patient it has a value of 0, and in the first 
cycle of subsequent patients it maintains 
the value in the last cycle of the previous 
patient. 


Justification is needed. If it is incorrect, rectification is needed. 
 
 
 
 
 
 
Justification is needed. If it is incorrect, rectification is needed. 


It is not easy to check the exact impact on the 
results due to the design of the model (an 
individual patient simulation) and how random 
numbers are generated. 


 







Issue 8 VBA: calc_qaly module 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


In the model, basesex = 1 refers to a 


woman and basesex = 0 refers to a man. 


There are many instances in this module 
where the dummy variable basesex - 1 is 


used, i.e. the value can be either 0 or -1. 


No publication available to provide the 
hardcoded values and recursion within the 
Hernandez mixture and normal algorithms. 
This impedes the ability to review.  


Justification is needed. If it is incorrect, rectification is needed. It is not easy to check the exact impact on the 
results due to the design of the model (an 
individual patient simulation) and how random 
numbers are generated. 


 


Issue 9 Excel: Costs sheet 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Although not directly used, cells B3, B4, B27 


and B28 should be DISCRETE instead of 


CONTINUOUS (abatacept or tocilizumab +/- 


methotrexate). 
 
Different number of weeks per year has 
been used (e.g. 52.1775 in cell K5 and 


52.25 in cell G21, whereas 52 has been 


used in the VBA codes). 
 
Although not used, it is unclear why the 
response period cost for infliximab (cell 
G18) is based on five times the monthly 


It needs to be rectified for consistency. 
 
 
 
 
It needs to be rectified for consistency. 
 
 
 
 
Justification is needed. If it is incorrect, rectification is needed. 
 
 


It is not easy to check the exact impact on the 
results due to the design of the model (an 
individual patient simulation) and how random 
numbers are generated. 







cost, when the response period is 6 
months. 
 
For TICORA (methotrexate, prednisolone 
and sulfasalazine), a cost of £98.06 has 
been applied in addition to the 
administration costs and other costs (cells 
G29 and I29). It is noted that this cost is 


the ‘[a]verage costs […] per month for HCQ 
used’. Is this correct? There is no mention 
of this cost in the report. 


 
 
 
Justification is needed. If it is incorrect, rectification is needed. 


 


 


Issue 10 Excel: Progression sheet 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


It is unclear why good response and 
moderate response have the same 
variance-covariance matrix for Cholesky 
decomposition. It is stated in the report that 
they are regressed separately. 
 
In the variance-covariance matrix, cell J3 


should correspond to the variance of 
intercept. However, this value (0.0025) is 
different from the value in cell F31 (0.2593), 


which is described as VAR I. The same is 


true for the variance of slope (cells K4 and 


F33) and the covariance between the 


intercept and the slope (cells J4 and F32). 


Clarification is needed. 
 
 
 
 
 
Clarification is needed. 


Not applicable. 


 







Issue 11 Excel: Lifetables sheet 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


In cells I25:I108, the VLOOKUP formula is 


incorrectly implemented. The model uses 
the mortality of males, regardless of the 
sex of the sampled patient. 
 
In addition, the table_array field of the 


VLOOKUP formula should be until age 101, 


as the table suggests. 


Rectification is needed. 
 
 
 
 
Rectification is needed. 


It is not easy to check the exact impact on the 
results due to the design of the model (an 
individual patient simulation) and how random 
numbers are generated. 


When assuming a patient enters the model at 
50 years old, with an initial HAQ score 
between 2 and 2.375 (hazard ratio 4.0), the 
life expectancy is underestimated for females 
by approximately 3.4 years (by sampling 
1,000 patients). As female patients account 
for approximately three quarters of the target 
population, this may have some impact on the 
results. 
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given in sufficient detail to enable your changes to be replicated from the 
information provided.  Please use the attached pro-forma to present your 
response.  
 
Please prepare your response carefully. Responses which contain errors or 
are internally inconsistent (for example where we are unable to replicate the 
results claimed by implementing the changes said to have been made to the 
model) will be rejected without further consideration. 
 







Results from amended versions of the model will only be accepted if their 
purpose is to test robustness and reliability of the economic model. Results 
calculated purely for the purpose of using alternative inputs will not be 
accepted. 


No electronic versions of the economic model will be accepted with your 
response. 
 
Responses should be provided in tabular format as suggested below (please 
add further tables if necessary). 


December 2013  







Issue 1 HAQ Progression 


As a general comment on the economic model and approach used by the University of Sheffield, clinical experts consider the evidence used 


within the Assessment Group (AG) report as not being generalisable to today’s UK patients, in particular, the evidence from the Early RA 


database dates back to the 1980s where the treatment regimens were vastly different to current clinical protocols. As biologics are now the 


standard of care for patients with severe RA, the evidence to support the trajectory of a patient’s HAQ while on cDMARDs in patients who are 


eligible for biologics, is extremely limited.  


We strongly believe that if the HAQ progression assumption were to be revised to the current AG approach, it must be supported by robust 
clinical evidence.  







Issue 2 Treatment Strategies 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The treatment strategies employed by the 
assessment group poorly reflect UK clinical practice 
where patients are treated with several bDMARDs 
upon loss of response with another agent. 


We were unable to identify the length of time patients 
were assumed on average to be treated with 
bDMARDs. However, due to the restricted treatment 
strategies assumed, it would appear a large 
proportion of a patients time in both arms would be 
spent in the NBT health state.  


The treatment strategy limitation fails to assess an 
important factor of cost-effectiveness analysis seen 
in other manufacturer models; the effectiveness of 
bDMARDs in displacing time on palliative care. 


More bDMARDs should be considered as options for 
patients who have failed or progressed on alternative 
bDMARDs. 


Based on our own economic analysis, when 
additional treatment options are included 
within the treatment pathway, the ICER would 
reduce due to the benefit of delaying time 
patients would spend receiving palliative 
care.  


Issue 3 Mortality Tables 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Formula error in the mortality tables, cell I25 to I108. The VLOOKUP formula should be for column 5 
instead of 3. VLOOKUP(H25,$A$9;$E$109,5). 


This has an implication that the male life table 
is always used; even when a female patient is 
selected. However, this is unlikely to have 
any material effect to the overall incremental 
results. 
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Adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab for the treatment of 


rheumatoid arthritis (review of TA guidance 130, 186, 224, 234 
and part review of TA guidance 225 and 247) [ID537] 


 
The economic model enclosed and its contents are confidential and are 
protected by intellectual property rights, which are owned by the School for 
Health and Related Research (ScHARR) at the University of Sheffield. It 
has been sent to you for information only. It cannot be used for any other 
purpose than to inform your understanding of the appraisal. Accordingly, 
neither the model nor its contents should be divulged to anyone other than 
those individuals within your organisation who need to see to them to enable 
you to prepare your response. Those to whom you do show the documents 
must be advised they are bound by the terms of the Confidentiality 
Acknowledgement and Undertaking Form that has already been signed and 
returned to the Institute by your organisation.   


You may not make copies of the file and you must delete the file from your 
records when the appraisal process, and any possible appeal, are complete.  
If asked, you must confirm to us in writing that you have done so. You may 
not publish it in whole or part, or use it to inform the development of other 
economic models.  


The model must not be re-run for purposes other that the testing of its 
reliability.  


Please set out your comments on reliability in writing providing separate 
justification, with supporting information, for each specific comment made.  
Where you have made an alteration to the model details of how this alteration 
was implemented in the model (e.g. in terms of programme code) must be 
given in sufficient detail to enable your changes to be replicated from the 
information provided.  Please use the attached pro-forma to present your 
response.  
 
Please prepare your response carefully. Responses which contain errors or 
are internally inconsistent (for example where we are unable to replicate the 
results claimed by implementing the changes said to have been made to the 
model) will be rejected without further consideration. 
 







Results from amended versions of the model will only be accepted if their 
purpose is to test robustness and reliability of the economic model. Results 
calculated purely for the purpose of using alternative inputs will not be 
accepted. 


No electronic versions of the economic model will be accepted with your 
response. 
 
Responses should be provided in tabular format as suggested below (please 
add further tables if necessary). 


December 2013  







Issue 1 Population Age 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The minimum age for an “acceptable” simulated 
individual is hardcoded to 50 years (pop_min_age). 
This means that out of the Normal distribution with 
mean 56 years and SD 12 years, only a part of 
distribution is being considered in the model. 


No minimum should be coded in the Pop_min_age. When corrected, the implication of this in the 
model is an increase in the number of 
incremental QALYs gained for the bDMARD 
strategies and a drop in the ICER by an 
average of £5,000 across all comparisons. 
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Purpose statement  
UCB pharma UK have commissioned a review and appraisal of the independent Assessment groups 
economic evaluation of biologic Disease Modifying Anti-Rheumatic Drugs (DMARD) for the on-going 


multiple technology appraisal of adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, 
abatacept and tocilizumab for the treatment of rheumatoid arthritis.  


This review was conducted over a 3-day period and consisted of a review of the public evaluation 
assessment report prepared by the technology assessment group assigned to the appraisal (The 


School of Health and Related Research - ScHARR), and a copy of the excel file used to conduct the 


economic evaluation (provided by UCB).  


The objectives of the review were to highlight any areas of uncertainty in the modelling work 


undertaken by ScHARR in response to the forthcoming appraisal committee meeting. This short 
document details the findings of that review. 
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1 Objectives 


1.1 UCB objectives 


UCB Pharma would like to comment on the following elements of the economic evaluation prepared 


by ScHARR: 


 Overall model structure (a cohort model compared with the UCB Markov model) 


 Treatment of initial health gain (improvement on HAQ or ED5D when on treatment 


 Cycle time for TNFs (are they all 6 months) 


 Management of treatment failure – how patients are removed from treatment 


 Comparator pay and HAQ change if not treated with a biologic 


 Cost treatment for both active and comparator arms 


 Length of time on treatment 


 Treatment of the evidence base – how have the SLRs been defined and selection of 


evidence 


1.2 Brief overview of ScHARR model 


The structure of the ScHARR model is relatively complex owing to the use of multiple mapping 


algorithms and assumed correlations to establish relationships in the model, in addition to the use of 
a patient-level simulation modelling technique. The structure of the ScHARR model is depicted in 


Figure 1, as presented in the assessment group report.  
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Figure 1: Conceptual structure of ScHARR model 


 


As explained by ScHARR, the "key parameter which affected the results [of the evaluation] is the 
assumed Health Assessment Questionnaire whilst on cDMARDs [conventional DMARD]; if the values 


used in previous National Institute of Health and Care Excellence (NICE) appraisals were instead 
used, the incremental cost per QALY fell to below £35,000 in some scenarios for bDMARD [biological 


DMARD], compared with cDMARD's alone. [page 39]". In addition, the assessment group noted that 


"the data source used for establishing the relationship between HAQ and pain was also seen to 
influence the results markedly [page 39]". These findings are not surprising when considering that 


HAQ score (alongside pain score) was mapped to EQ-5D weight. 


Based on the key findings of the ScHARR report, part of this review has focused on the two key 


parameters of the ScHARR model (Table 1), as stated by the assessment group in their report, on the 


basis that any uncertainty in these parameters will have the largest impact on results.  


1.3 Error checking in assessment model 


A brief error checking review of the assessment group model was conducted. This review failed to 


identify any major omissions or errors in the simulation. Minor issues related to the choice of 


statistical distribution used to inform baseline parameters, such as HAQ score. However, as the 
simulation model is programmed to repeatedly sample patient characteristics to generate a sample of 


patients with consistent baseline characteristics, it is not clear whether this issue directly impacts on 
the results of the evaluation.   
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Table 1: Overview of review 


Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Model structure - patient level versus 
Markov 


"The model by UCB was a Markov 
cohort model that treated all 
patients as homogenous and would 
not have the flexibility desired for 
employing patient level covariates to 
represent the heterogeneity of 
patient outcomes." 


 


Page 346 


It is UCB viewpoint that the technique of 
cohort-based Markov modelling is adequate 
for the purposes of evaluating the cost-
effectiveness of interventions in RA. The 
inability to model patient heterogeneity in a 
cohort-based model is only considered of 
relevance, if the goal of the evaluation is 
dependent on explicitly (and parametrically) 
accounting for such heterogeneity. The 
cohort-based modelling framework is likely to 
implicitly account for patient heterogeneity, 
by modelling the outcomes expected at a 
cohort-level, without relying on numerous 
interrelated mapping algorithms to map 
individual patient characteristics to outcomes. 


 


 


It is likely however that the patient 
level approach would have generated 
results which were more variable (and 
more uncertain) than the cohort-level 
approach. This would be due to the 
increased complexity of the model, 
and the need to parametrically 
accounting for patient heterogeneity.  


 


The ScHARR authors state that the 
Markov model approach lacks the 
desired flexibility for employing patient 
level covariates to represent the 
heterogeneity of patient outcomes. 
This statement however assumes that 
patient-level heterogeneity can be 
adequately represented by the myriad 
of mapping algorithms used by 
ScHARR in their evaluation. In the 
absence of any reported validation 
(external or internal), it is unclear 
whether the quest to represent 
heterogeneity in patient outcomes 
leads to a  more robust simulation 


 


 


The ScHARR decision 
to utilise a patient-level 
simulation approach is 
unlikely to influence 
the findings of the 
evaluation, however it 
increases the level of 
uncertainty in the 
results and introduces 
selective application to 
the patient level 
variation 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Treatment of initial health gain 


"In the base case, the Assessment 
group assume that the HAQ change, 
conditional on EULAR response, was 
the same for cDMARDs as for 
bDMARDs…The analyses assume 
that HAQ change, conditional on 
EULAR response is equal irrespective 
of the treatment (cDMARD or 
bDMARD)" 


This assumption potentially favours cDMARD 
use because it assumes that the incremental 
benefits of bDMARD use on HAQ score is 
related solely to EULAR status. This 
assumption was not tested by the 
assessment group in the sensitivity analysis 
to their evaluation, and there was no 
reported attempt to validate the results of the 
simulation in predicting the short-term 
change in HAQ score reported in the RA 
clinical trials. It is therefore unclear whether 
EULAR response outcome alone can 
adequately predict the change in HAQ scores 
observed in the trials, and thus whether the 
direct mapping of HAQ to EULAR used by the 
assessment group is robust.  UCB therefore 
invite the assessment group to provide 
evidence in support of this assumption, and 
thereby confirm whether the simulation 
model adequately captures the full observed 
benefits of treatment on HAQ score.  


The UCB review has assessed the 
available evidence on the assumption 
that treatment induced improvements 
in HAQ score can be directly attributed 
to EULAR response, and attempted to 
assess whether there is an 
independent treatment effect on HAQ 
that is not covered by EULAR status.   


 


The available data (appendix - 
CERTAIN study) suggests that there 
may exist a small trend towards 
improved change in HAQ for EULAR 
good responders receiving 
certolizumab versus placebo, which 
may indicate an additional "biologic 
effect" on HAQ that is independent of 
EULAR response. This trend is 
potentially observed in the mapping 
analyses conducted by UCB, which 
showed that randomisation to placebo 
was associated with a numerical 
increase in HAQ score, which is 
independent of EULAR status, versus 
randomisation to certolizumab pegol.  


 


This data may show a trend towards a 
"HAQ-effect" that is independent of 
EULAR status for biologics.  


 


This assumption may 
have some bearing on 
the results of the 
evaluation. There is 
significant validation 
work required to 
validate the choice of 
EULAR response rather 
than the more 
conventional ACR 
response. 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Cycle time for TNF's 


As shown in figure 1, the 
assessment group model considers 
EULAR response after 6-months of 
treatment.  


This approach is broadly consistent with UK 
guidelines, however there is evidence to 
support the assessment of response to 
certolizumab pegol at the 12 week stage. 
This has the dual benefit of reducing the cost 
of patients removed from a non effective 
therapy and also allowing an earlier trial of a 
follow up treatment following the failure of 
the first TNF blocker 


 


There is an additional research question 
regarding the optimal strategy for bDMARD 
use in RA, which may include the use of 
shorter response periods for treatments, and 
the potential for reducing the exposure to 
biologic treatment in patients who are 
ultimately unresponsive to treatment.   


 The review of the patient time on 
treatment - and stopping rules - has 
highlighted significant variation in the 
implementation of the stopping rule. 
We would ask for a sensitivity analysis 
that places certolizumab pegol first 
line and implements a 12 week cycle. 


Low priority 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Management of treatment failure 


As shown in figure 1, the 
assessment group model considers 
treatment failure on the basis of no 
EULAR response after 6-months of 
treatment, and/or adverse events. 
The management of these patients is 
not explicitly defined in the report, 
however, based on review of the 
Excel model, it appears that patients 
with no response are assumed to 
experience HAQ change of 0 
(compared to -0.317, -0.672 for 
moderate and good EULAR 
response) prior to discontinuation of 
treatment  


 


On the assumed impact of treatment 
failure on HAQ score the assessment 
group state that "The change in a 
patient’s HAQ when treatment has 
failed to be efficacious or is stopped 
due to an adverse event is not 
known with certainty. The 
Assessment Group has assumed that 
following cessation of treatment the 
initial HAQ-improvement experienced 
on treatment initiation would be lost. 
The resultant HAQ would be 
assumed for the subsequent six 
months when the next treatment in 
the sequence is trialled.  


This is similar to assumptions made 
within the manufacturers’ models" 


No comment 


The approach taken by ScHARR 
appears reasonable in light of 
evidence on impact of no EULAR 
response. In addition, variations in the 
assumed HAQ score for no EULAR 
response is likely to have a minimal 
impact on the outcomes of the 
evaluation; given that this assumption 
impacts all treatments in the model 
(i.e. it is likely to have a minimal 
impact on the incremental results). 


 


 


Low priority 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


HAQ change if not treated with 
biologic 


"In order to estimate the trajectory 
of HAQ the BSRBR database was 
used. The BSRBR database 
measures HAQ at 6 month intervals 
for all registered patients for a 
maximum of three years. The 
evolution of HAQ whilst a patient 
remains on a biologic therapy was 
estimated as a function of a patient’s 
baseline characteristics and 6-month 
EULAR response category." - page 
365 


 


"Norton et al. estimated270 HAQ 
progression in patients not receiving 
bDMARDs using data from patients 
recruited to the ERAS inception 
cohort study. Observations relate to 
patients recruited between 1986 and 
1998 (n=1460), followed for 10 
years, and a growth mixture model 
approach was taken." - page 370. 


 


As explained in the assessment 
report, the "key parameter which 
affected the results [of the 
evaluation] is the assumed Health 
Assessment Questionnaire whilst on 
cDMARDs [conventional DMARD]; if 
the values used in previous National 
Institute of Health and Care 
Excellence (NICE) appraisals were 
instead used, the incremental cost 
per QALY fell to below £35,000 in 
some scenarios for bDMARD 
[biological DMARD], compared with 
cDMARD's alone. [page 39]" 


It is not clear from the assessment report 
whether the two data sources used to inform 
the long-term change in HAQ score for 
patients receiving bDMARDs (BSRBR) and 
cDMARDS (ERAN) are sufficiently 
comparable, and therefore can be used to 
inform future differences in the efficacy of 
treatment.  


 


In particular, it should be noted that the 
Decision Support Unit at NICE recommend 
that "all parameters which take on different 
values for different treatments should be 
based on randomised data…[and] the 
increased uncertainty and potential for bias 
[related to the use of non-randomised data]  
should be addressed". Both the 
manufacturers (UCB included) and 
assessment group models utilise non-
randomised evidence to inform differences in 
the future HAQ score in patients on cDMARD 
and bDMARD. However, it should be noted 
that the evidence employed by the 
manufacturers has been subject to previous 
review and appraisal, and withstanding 
limitations, have been considered adequate in 
informing existing recommendations. The 
assessment group report does not appear to 
adequately address the uncertainty or the 
potential for bias in using two distinct sources 
of evidence to inform this parameter in the 
model. In particular, UCB would 
welcome/invite the assessment group to 
provide evidence to support the comparability 
of the sources used for bDMARD and 
cDMARD HAQ progression.  


The ScHARR evaluation is sensitive to 
the assumptions and approach to 
modelling the future HAQ score in 
patients receiving cDMARD and 
bDMARD therapies. The statistical 
approaches used by ScHARR appear 
robust, so far as UCB and their 
advisers are able to review the 
material detailed in the report.  


 


There are however potential areas of 
uncertainty that need further 
explanation (or addressed should 
further evidence be made available 
from the assessment group). These 
include: 


 Confirmation that the ERAN and 
BSRBR populations are 
comparable, and that the use of 
these two sources of evidence in 
the evaluation does not bias the 
analysis in favour of cDMARDs 
(i.e. if the ERAN population are 
healthier, or have a more severe 
form of disease than BSRBR)  


 Confirmation that the reduction 
in the rate of worsening in HAQ 
score over time is not due to 
informative censoring (where 
patients with high HAQ scores 
leave the study due to the 
severity of their illness). 


High Impact 


 


The main conclusions 
of the model and the 
subsequent ICERs are 
based upon sources of 
comparator data that 
are uncontrolled and 
potentially heavily 
biased. 


 


UCB does not believe 
that the information 
available to the 
assessment group (as 
opposed to their 
technical treatment of 
the information) 
provides a sound basis 
with which to make a 
recommendation that 
may lead to the 
withholding of a 
clinically effective 
treatment from 
patients with a high 
unmet need. 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Cost of treatment for both active and 
comparator arms 


The assessment group state that the 
"costs [of DMARDs] are similar to 
those used by the manufacturers 
however there are two comments 
worth noting: i) that the Assessment 
Group takes all patient access 
schemes into consideration whereas 
the majority of manufacturers do not 
and ii) that a number of 
manufacturers have assumed a fixed 
weight per person that can 
underestimate the costs of weight-
based interventions." 


 


The assessment group however do 
not explicitly report the cost of 
bDMARDs in the assessment report, 
although these are now available 
through inspection of the economic 
model. 


UCB would like to the assessment group to 
clarify whether the certolizumab pegol patient 
access scheme has been implemented in the 
evaluation model, and therefore accounted 
for in the deterministic analysis presented in 
the assessment report.  


 


In the assessment group model, the stated 
"responder period cost" of certolizumab pegol 
plus methotrexate is estimated at £8314, 
which is based on 7 months of fortnightly 
administrations of certolizumab pegol (to 
account for the additional loading dose of 
certolizumab pegol). Based on this 
calculation, the responder period cost of 
certolizumab pegol corresponds to the full 
initial dose schedule of certolizumab pegol 
administered over the initial 6-month period. 
Due to the complexity of the model, and the 
time required to fully de-bug the various 
routines in the simulation, we have been 
unable to identify if the assessment group 
have correctly adjusted the cost of 
certolizumab pegol to account for the 10 free 
drug vials included as part of the 
certolizumab pegol patient access scheme. 


It is not clear from the executable 
model that the patient access scheme 
for Certolizumab pegol has been 
incorporated in the simulation. UCB 
would like to seek clarity from the 
assessment group on whether the 
results presented in the report are 
based on the 10-free vial patient 
access scheme. 


Very High priority 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Length of time on treatments 


 


"The duration of treatment on the 
first biologic for adult RA patients 
was estimated using the BSRBR 
database which records the dates on 
which therapies are initiated and 
ended. Separate analyses were 
undertaken for those patients 
obtaining good and moderate EULAR 
responses at 6 months. … 


There were also little data on the 
duration of response for patients 
receiving cDMARDs. Based on the 
assumption that cDMARDs are not 
likely to be more toxic than biologics 
used in combination with a cDMARD, 
it was assumed that the survival 
duration for each EULAR response 
category for bDMARDs would be 
applicable for cDMARDs. " - page 
373-374 


The ScHARR approach to simulating duration 
of response is based on estimating survival 
curves for time to treatment switch that is 
dependent on EULAR response and is 
assumed to be independent of treatment 
allocation (i.e. bDMARD versus cDMARD). 
The assessment group consider this 
assumption to be valid on the basis that 
cDMARDs are not likely to be more toxic than 
bDMARDs, which in turn implies that any 
future decisions to switch treatment are 
based on toxicity, excluding other causes for 
discontinuation such as loss of efficacy.  


 


This assumption appears to directly 
contradict the assumed long-term behaviour 
of HAQ score in patients receiving cDMARDs, 
which is assumed to deteriorate over time, 
versus patients receiving bDMARDs, which is 
assumed to remain flat over time.  This 
observation combined with the modelled 
relationship between HAQ and EULAR 
response (the stated criterion for treatment 
cessation) would indicate that patients 
receiving cDMARDs would discontinue 
treatment at an earlier stage than patients 
receiving bDMARDs (due to loss of efficacy).  


 


The impact of this assumption was not tested 
in the sensitivity analysis, and thus, it is not 
clear whether this assumption would have a 
material impact on the results of simulation.  


It is unclear based on the complexity 
of the model (and need to conduct 
simulations) whether a shorter 
duration of response for cDMARDs 
would improve the results of the 
evaluation in favour of biologic therapy 


Unknown impact due to 
absence of sensitivity 
analysis on time to 
discontinuation of 
therapy 
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Modelling aspect ScHARR approach Comments for NICE 
Question raised by the ScHARR 
model 


Priority/conclusion 


Treatment of evidence base 
(construction of SLR) 


The assessment group have 
considered a number of options in 
utilising data from clinical trials in 
the economic model: 


 Main analysis of mean EULAR 
response (excluding RAPID) 


 Main analysis plus RCTs with a 
small level of bDMARD use 
(including RAPID trials) 


 Main analysis plus RCTs with a 
small level of bDMARD use and 
a trial with low MTX-
background use 


 


The above analyses were conducted 
using EULAR data as reported in the 
randomised trials, which represented 
a sub-set of the complete network of 
trials, and using data on ACR 
response that was mapped to EULAR 
response, which represented the 
complete network of trials in the 
review. The mapping was conducted 
using data from the US, with details 
of the mapping redacted from the 
publically available report. 


 


The statistical methods used by the 
assessment group to estimate the 
comparative efficacy of treatments in 
the network meta-analysis are 
consistent with the approaches 
recommended by the decision 
support unit at NICE. 


 
The assessment group stated that 
the estimates of ICERs for both 
EULAR data only, and when mapping 
ACR data to EULAR data indicate 
that the conclusions were not altered 
by restricting the selection of RCT's 
to only those that reported EULAR 
data 


 


 


The assessment review group network met-
analysis considered the exclusion of two key 
studies on the comparative efficacy and 
safety of certolizumab pegol plus 
methotrexate versus methotrexate alone 
(RAPID I and RAPID II), which when included 
in sensitivity analysis, have a marked effect 
on the comparative efficacy of certolizumab 
pegol versus comparators in the MTA.  The 
reason for exclusion was based on the prior 
use of bDMARDs in less than 4% of the 
enrolled population.  


It is UCB's viewpoint that the main analysis, 
conducted with the exclusion of these 
studies, is based on an incomplete network of 
trial evidence, and therefore produces biased 
estimates of the comparative efficacy of 
treatment. In addition, the absence of these 
studies means that no data were available for 
EULAR response with certolizumab pegol, and 
thus no comparison versus certolizumab 
pegol was made in this analysis. As 
certolizumab pegol is used in practice, and 
licenced in this indication, the main analysis 
presented by the assessment group provides 
an incomplete picture on the cost-
effectiveness of existing biologic treatments 
in RA. Due to the limited number of patients 
who received prior bDMARDs, it is unlikely 
that the results of RAPID I or RAPID II 
cannot be considered comparable to those 
from studies were prior bDMARD use was not 
permitted as part of enrolment criteria.   


 


In addition, it is not clear from the report the 
strength of the mapping from ACR to EULAR 
data. In particular, it is unclear how 
uncertainty in this mapping was propagated 
through the evaluation. UCB note however 
that the assessment group model was not 
sensitive to the choice of directly observed 
versus mapped trial data. 


A key element of critique regarding 
the use of data from the SLR is the 
assumption that the RAPID I and 
RAPID II trials, which represent the 
bulk of evidence on the efficacy and 
safety of certolizumab pegol in RA, are 
excluded on the basis of minimal prior 
use of biologic therapies.  The 
exclusion of this data has a meaningful 
impact on the simulated efficacy of 
certolizumab pegol. In particular, 
when comparing between main 
analysis and the analysis with RAPID 
trials, the results of the evaluation 
varies considerably, with Certolizumab 
pegol dominating other biologic 
therapies in the case where RAPID 
data is used (Table 197).  


 


It should also be considered that 
during the previous single technology 
appraisal of certolizumab pegol in RA, 
the evidence review group considered 
that "the FAST4WARD and RAPID 1 
and 2 trials were of acceptable 
methodological quality and clearly 
show that therapy with Certolizumab 
pegol plus methotrexate was more 
effective than placebo plus 
methotrexate". 


 


In addition, there is some 
inconsistency in the approaches taken 
by the assessment group in 
attempting to align the network meta-
analysis with UK clinical practice. In 
particular, the assumption to not 
consider trial exclusion based on 
geographic location. It is unclear 
whether restriction on geographic 
location would hamper claims for the 
efficacy/safety of Certolizumab pegol 
versus other comparators. 


 


High priority. The 
decision to exclude the 
RAPID studies and the 
choice of EULAR rather 
than ACR study 
evidence has biased 
the results against 
certolizumab pegol 
whilst failing to 
demonstrate that the 
implied heterogeneity 
in our trials (due to 
prior biologics 
exposure) is a reason 
for exclusion. 


 


UCB asks that our key 
trials are incorporated 
into the main analysis 
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National Institute for Health and Care Excellence 


Centre for Health Technology Evaluation 
 


Pro-forma Response  
 


Executable Model 
 


Adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab for the treatment of 


rheumatoid arthritis (review of TA guidance 130, 186, 224, 234 and 
part review of TA guidance 225 and 247) [ID537] 


 
 
Limitations of this assessment 
Assessment of these models would be greatly assisted by information typically provided in 
an accompanying paper or handbook. This is addressed in part in Issues 1 – 5 shown 
overleaf. A number of other issues raised might also be addressed by improving the clarity 
and transparency of the models. The complexity of the models greatly increases run time 
which together with the large number of variables precludes thorough testing of the models. 
In our hands, probabilistic analysis was prone to crashing. 
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Issue 1 Overview of Model 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


No overview of model presented as text or 
diagram 


Present overview of model in text and diagrams Clarity and transparency support reliability 


Issue 2 Rationale for replacing previous models 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Rationale for replacing previous models 
with additional complexity not presented 


Present rationale and justification for each parameter adding to 
the complexity of these new models 


Clarity and transparency support reliability 


Issue 3 Rationale for two versions of the new model  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Rationale for two versions of the new 
model not presented 


Present rationale and justification for the two versions of the 
new model 


Clarity and transparency support reliability 


Issue 4 Sources of data used and their limitations 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Sources of data used and their limitations 
not presented 


Reference all sources of data used and highlight their potential 
limitations 


Clarity and transparency support reliability 
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Issue 5 Assumptions underlying new models  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Assumptions underlying new models not 
presented 


Justify assumptions by clinical and analytical relevance. 
Present key assumptions underlying models to consider when 
interpreting the results. 


Clarity and transparency support reliability 


Issue 6 Confidence Intervals for Incremental Cost Effectiveness Ratios (ICERs)  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Confidence intervals for ICERs not found  Present 95% confidence intervals for ICERs Clarity and transparency support reliability 


Issue 7 Probabilistic Sensitivity Analysis (PSA) 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Method used for PSA not presented Describe method for PSA and present results in text and 
graphical format  


Highlights areas of uncertainty 


Issue 8 Minimal Informative Parameter Set  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Minimal informative parameter set not 
presented 


Present minimal informative parameter set to highlight how 
much value each parameter adds to the new model  


Simplicity, clarity and transparency support 
reliability 
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Issue 9 Minimal Comparison Analysis  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Minimal comparison analysis of two or 
three treatment pathways not enabled 


Enable minimal comparison analysis of say two – three 
treatment sequences of say four – five treatment 


Quickly highlight comparisons for further 
consideration  


Issue 10 Lifetime approach: Justification  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Does the lifetime approach go beyond the 
datasets available? 


Describe the limitations which currently available datasets 
impose on the lifetime approach 


Contrast this approach with a 20 year time frame 


Clarity and transparency support reliability 


Issue 11 Lifetime approach: Long term effects and Improved Survival  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Long term effects of treatment on risk of 
lymphoproliferative disease, cardiac events 
and mortality not included in model 


Test impact of these parameters on the lifetime analysis, see 
Morgan 2014, Mercer 2013  


To be determined by the authors 
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Issue 12 Lifetime approach: Remission of Disease Treated as Early Arthritis 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Sustained remission of disease treated as 
early arthritis described both for 
conventional and biological DMARDs 


Test impact of these parameters on the lifetime analysis of 
ICERs, see Jayakumar 2012, Tanaka 2013 


To be determined by the authors 


Issue 13 Lifetime approach: Low Dose Treatment Maintains Stable Low Disease Activity in Established Disease  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Low disease activity after remission 
induction in established disease may be 
maintained by low doses of biological 
DMARDs 


Test impact of reduced dose of biological DMARDs in 
maintaining low disease activity on cost-effectiveness in the 
lifetime analysis, see Tanaka 2013 


To be determined by the authors 
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Issue 14 Lifetime approach: Rebound  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Assumption that disease activity rebounds 
on withdrawal of treatment by  


1. The same amount as the improvement in 
HAQ resulting from that treatment 


2. Plus any progression of the disease 
during that treatment. 


Test impact of partial rebound on the lifetime analysis of ICERs  To be determined by the authors 


Issue 15 Lifetime approach: Adverse events  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Utility and cost impact of adverse events 
due to conventional DMARDs not included 


Test impact of these parameters on the lifetime analysis  To be determined by the authors 


Issue 16 Disease Activity Thresholds  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Intervention threshold set at severe 
disease but a moderate disease threshold 
shows equal or greater treatment efficacy,  
versus radiological progression, functional 
decline and loss of work similar to severe 
disease when not treated  


Test impact of a moderate disease threshold on the ICERs, 
see Deighton 2010  


To be determined by the authors 
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AbbVie’s Comments on the Health Technology Assessment Report Prepared 
by the School of Health and Related Research, University of Sheffield 
 


Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, 
tocilizumab, and abatacept for the treatment of rheumatoid arthritis not 
previously treated with disease-modifying anti-rheumatic drugs and after the 
failure of conventional disease-modifying anti-rheumatic drugs only: 
systematic review and economic evaluation (review of TA guidance 130, 186, 
224, 234, and part review of TA guidance 225 and 247) 
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Detailed Comments on the Assessment Report 
 
The following sections provide a more detailed analysis of the assessment report. We have not been 
able to comment extensively on the economic model due to the lack of access to the model itself and 
uncertainty over how key inputs have been used. AbbVie considers that this limits the individual 
consultees’ ability to comment on the assessment group modelling and compare it to the modelling of 
the other manufacturers. 


 
1. Issues with the Systematic Clinical Review, Mixed Treatment Comparison and 


Clinical Effectiveness 
 


1.1 The design of the Mixed Treatment Comparison using EULAR response may 
result in biases in the estimates of effectiveness 


 
1.1.1 Model should be based on ACR response rather than EULAR response 


The Assessment Group (AG) opted to assess the response to treatment based on 
EULAR response levels, and obtained estimates for response based on a Mixed 
Treatment Comparison (MTC) of studies which collected EULAR responses. AbbVie 
has the view that this option for designing the MTC results is a source of substantial 
uncertainty in the estimates resulting from the MTC, and that this would be alleviated 
if a model based on ACR responses had been adopted. Additional to this, issues 
relating to inclusion of studies and the incorrect consideration of control variables in 
the MTC estimates may promote biases and uncertainties in the estimates arising 
from the MTC. Finally, it is not entirely clear if the trials data in the evidence tables 
produced by AG has been entirely accurately reported. 


The assessment of response to treatment in AG’s model is based upon EULAR 
response at six months. The AG report states (p.345) that: 


“None of the models submitted by the manufacturers replicated the clinical reality 
within England and Wales to the satisfaction of the Assessment Group. Primarily this 
is because the majority of models assumed that the efficacy of the intervention was 
based on improvements in ACR, whereas NICE guidance has defined stopping rules 
where an intervention is stopped unless a DAS28 reduction of 1.2 points is achieved. 
The criterion of achieving a 1.2 point reduction in DAS is associated with a good or 
moderate EULAR response.” 


 


1.1.1.1 DAS28-ESR and DAS28-CRP should not be used interchangeably in the 
assessment of response to treatment 


AbbVie points out that performing a EULAR based rather than ACR based 
MTC poses some fundamental problems due to the fact that DAS28-ESR and 
DAS28CRP should not be used interchangeably in the assessment of response 
to treatment. 


The AG report states on p. 64 that: 


‘It was assumed that DAS28-CRP and DAS28-ESR are interchangeable where 
only one is reported. If both were reported, DAS28-ESR was used as this was 
reported most regularly (a decision made in consultation with clinical advisors)’ 


There are four validated formulae in use to calculate the DAS28 score; two 


using the ESR and two using the CRP. The difference stems from the number 


of variables used in each of the formulae (three or four): 


 DAS28-ESR(3) 
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 DAS28-ESR(4) 


 DAS28-CRP(3) 


 DAS28-CRP(4) 


The majority of pivotal RA trials involving biologics were conducted using the 
four variable DAS28 scores as endpoints; however, there is inconsistency in 
the use of DAS28-ESR or DAS28-CRP between them. The numerical 
definitions of low, moderate, and high disease activity are conventionally the 
same regardless of which DAS28 formula is used. However, many studies 
examining differences between the scores using CRP and ESR have disagreed 
as to whether values obtained are indeed interchangeable. While some studies 


have demonstrated near-equivalence of the two scores
1,2,3


 others have 
concluded that DAS28-ESR values may be significantly different and usually 
higher, in distinct populations; namely females, African Americans, and patients 


with chronic RA
4,5,6,7,8


. Lower numerical definitions for low/moderate/high 


disease activity have therefore been suggested for the DAS28-CRP score
5,6,7,9


 
although the proposed conversions between the two composite disease 
measures have varied significantly


5,6
. 


In an analysis of DAS28-CRP vs. DAS28-ESR values using data from 
abatacept Randomized Controlled Trials (RCTs), approximately 20% of 
patients (154 out of 752) were classified in a lower DAS28 category using the 
DAS28-CRP (e.g. moderate disease activity vs. high disease activity), of whom 
49% were classified in a better EULAR response category (e.g. low vs. 


moderate EULAR response)
9
. A recent study


10
 found a difference of 0.8 units 


between mean DAS28-ESR and DAS28-CRP values in African Americans (4.7 
vs. 3.9 respectively; p <0.001), with EULAR response based on DAS28-CRP 
resulting in a lower disease activity category in 40% of patients compared with 
EULAR response based on the DAS28-ESR. 


While the interchangeable use of CRP and ESR is also a feature of the ACR 
response criteria; the acute phase reactant makes the lowest contribution to the 
total ACR score which is comprised of five core data set variables (namely: 
physician global assessment, patient global assessment, Health Assessment 


Questionnaire (HAQ), pain VAS, and acute phase reactant)
11


. This is in 


contrast to the high weighting of the ESR or CRP values within the DAS28 
scores


6
, upon which the EULAR response criteria draw to a large extent. This 


implies that the responsiveness of DAS28 to the choice of measurements 
based on ESR or CRP may place an individual in a different EULAR response 
category more often than it may affect an ACR response classification. It would 
be useful to assess this issue using the same trial dataset to observe whether 
this difference in classification occurs more frequently when using EULAR 
response criteria in favour of ACR response criteria. 


 


1.1.1.2 Reporting of responses in clinical trials; sparseness of evidence network 
based on EULAR response 


ACR responses have been much more frequently collected as primary 
endpoints in available RCTs than EULAR responses have. The EULAR 
responses by contrast are often not measured in RCTs or measured as 
secondary endpoints only. Therefore; ACR responses will have been presented 
more often in the literature than EULAR responses, making an MTC based on 
EULAR responses comparatively more prone to bias in the resulting estimates 
due to initial reporting bias. It should also be pointed out that more recent trials 
will have more likely included EULAR as endpoint, whereas ACR was collected 
for both more and less recent trials, which creates a time induced bias. 
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Furthermore the AG Mixed Treatment Comparison uses evidence networks 
that are quite sparse (i.e. very few comparisons between treatments are 
directly informed by more than one trial). In the general context of indirect 
comparisons, it is recognized that analyses derived from sparse evidence 
networks are “profoundly underpowered” and can produce results that are 
unreliable, particularly when there is substantial treatment effect heterogeneity 


between studies
12


. Indeed, the evidence network was so sparse in the case of 
the EULAR analyses that the AG was forced to use an informative prior 
distribution for the between-study standard deviation because “there were 
relatively few studies and too few to update the between study standard 
deviation” (Draft Assessment Report, p. 67). The same study also reports 
substantial risk of overestimation of synthesized treatment effects when only 
one trial informs each comparison. This risk declines as the number of studies 
per comparison increases. To the extent that comparisons involving 
adalimumab (ADA) are more densely connected to the evidence network than 
other treatments, it is possible that the comparative effectiveness of ADA is 
less likely to be overestimated than other treatments, resulting in a potential 
bias when comparing ADA to those other treatments. The adoption of this 
approach may have resulted in estimates that are less robust than a more 
comprehensive evidence synthesis approach. Recent research by Soares and 


colleagues
13


 suggests that when faced with a sparse network, analysts should 
consider seeking model specifications and other approaches that allow for the 
broadest evidence synthesis possible. 


 


1.1.1.3 Disconnect between response measures in the model and clinical 
practice in the UK 


Finally, while it is true that achieving a 1.2 reduction in DAS is associated with a 
good or moderate EULAR response, and is (p. 43 of the AG report) 


“more closely aligned to the treatment continuation rules stipulated by NICE 
that require a DAS28 improvement of more than 1.2 to continue treatment” 


AbbVie points out that, whilst being based on EULAR responses, the AG’s 
MTC does not distinguish between the ways a moderate response can be 
achieved. An improvement in the DAS28 score of 1.2 or more can move a 
patient from being above 5.1 to below 5.1; however it can also move a patient 
from the 3.2-5.1 category into the <3.2 category. Thus identifying moderate 
EULAR responders in this way can cause problems when assigning utility 
improvements to patients with a moderate response. Essentially this means 
that the same utility improvement could be assigned to patients in two very 
different disease categories, something which seems counterintuitive. These 
two types of moderate response should not be combined when conducting an 
MTC. 


This is not a problem with the ACR20 response criterion since to qualify for 
such a response; all patients must exhibit a 20% improvement, regardless of 
where they are on the disease spectrum as a result. 


 
1.1.2 Inclusion of un-blinded studies in the MTC 


AbbVie also wishes to point out the fact that the MTC syntheses spanned RCTs and 
non-blinded studies and that this is an additional source of uncertainty. Differences in 
study design are a source of heterogeneity leading to a further source of uncertainty 
in the resulting estimates. 
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One such instance has been the inclusion of data from a phase IIb trial, IIbCREATE
14,


 
which boasts an un-blinded etanercept arm, and this has been used alongside data 
for etanercept taken from blinded studies. This could potentially introduce bias into 
the overall results. 


A second instance, again relating to a study boasting un-blinded etanercept 
treatment, was also included in such a manner. It is also noteworthy to point out that 


this study, LARA
15


, has been included as a conference abstract but referenced poorly 
and as such the source remains unidentifiable to an outside party. The results of the 
etanercept + MTX arm vs. the DMARD + MTX arm presented in this study also 
indicate statistical significance in favour of the etanercept arm. Again we would 
question the inclusion of data derived from un-blinded treatment arms alongside those 
that have been blinded in a base case analysis. 


Finally, the AUGUST II trial
16


 also contains an open ADA arm, which again has the 
potential to introduce bias into the estimates produced in the MTC. 


AbbVie would urge caution on the inclusion of un-blinded data in this manner, and 
would suggest the inclusion of these as a sensitivity analysis would be more 
appropriate. 


 
1.1.3 Model specification issues in the AG’s MTC 


Apart from the choice of a EULAR rather than an ACR evidence synthesis, and the 
inclusion of non-blinded studies in the evidence synthesis, several other issues 
should be put forward which highlight strengths of AbbVie’s approach with respect to 
the methodology applied by the AG. 


 


1.1.3.1 Specification issues affecting treatment effects in the AG’s MTC model 


First, rather than treating the use of concomitant MTX as a treatment effect 


modifier (as in the work of Nixon and colleagues
17


), the AG approach considers 
any given bDMARD as monotherapy and the same bDMARD as combination 
therapy to be two entirely different treatments. Therefore, no information is 
borrowed between mono- and combination therapy in the assessment of 
bDMARD performance relative to cDMARDs.  Our random coefficient meta-
regression analysis strongly suggests an additive (on the log-odds scale) effect 
of MTX for bDMARDs in general, with some heterogeneity (specifically, the 
additive effect of MTX seems to be larger for ADA than for other bDMARDs).  
The RA MTC by Nixon and colleagues 


17
 also argues for the treatment of MTX 


as a treatment effect modifier rather than as delineating separate treatments. 


Second, the AG approach conducts entirely separate analyses in MTX-
experienced and MTX-naïve populations (with unclear treatment of trials in 
mixed populations).  This suggests that relative performance of DMARDs in an 
MTX-experienced population offers no information whatsoever about relative 
performance in an MTX-naïve population (and vice versa).  Results obtained 
using our approach suggests a relatively small effect of prior MTX exposure on 
treatment effect, once one also accounts for concomitant use of MTX in 
combination therapy.  Given the paucity of trials in the MTX-naïve population 
(and the relatively higher proportion of monotherapy trials), this failure to 
borrow information across MTX-experienced and MTX-naïve studies is 
potentially consequential. 


Third, the AG approach excludes trials involving populations having substantial 
prior exposure to bDMARDs (but then includes such trials in sensitivity 
analysis, without accounting for their inclusion through meta-regression).  Our 
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results suggest inclusion of patients with prior bDMARD exposure results in a 
relatively consistent reduction in bDMARD effectiveness (with a somewhat 
smaller effect for RTX), suggesting that including trials from prior bDMARD 
exposed populations can contribute information but should be controlled for. 


 


1.1.3.2 Lack of transparency in the mapping of ACR response to EULAR 
response 


Finally, it should be noted that the method for mapping from ACR to EULAR 
used by the AG is not transparent and therefore AbbVie is unable to 
understand what effect this has on the estimates of effectiveness of the 
different therapy options and resulting estimates of cost effectiveness obtained 
in the AG model (see Section 3.iii). 


 
1.1.4 Inaccurate reporting of data used in MTC 


AbbVie notes that there seemed to be some inconsistencies between the RACAT
18


 


data presented in Table 20 (p. 117-8 of the report) and the data available in the online 
supplement to the trial publication, namely the “n” values given for the ACR20 and 
ACR50 responses in the ETN+ arm; see Table 1 below. 


Table 1: Inconsistency between published RACAT data and that used by the AG 


 
Data from p.11 of 


supplement 
Calculated n values Adjusted n values* 


Data from AG Table 20, 
p.118 


 
Triple 


DMARD 
Etn+MTX 


Triple 
DMARD 


Etn+MTX 
Triple 


DMARD 
Etn+MTX 


Int 
cDMARD 


ETN+MTX 


N 153 154 153 154 153 154 159 163 


ACR20 58% 56% 89 86 48 31 48 32 


ACR50 27% 36% 41 55 33 29 33 32 


ACR70 5% 17% 8 26 8 26 8 26 


No Response** 42% 44% 64 68 64 68 70 73 


*Allowing for mutually exclusive response categories as per AG methodology, **Calculated as (1-ACR20) response 


Clarification on how these numbers were reached by the AG is requested. If this 
difference can’t be justified and is in fact an error on the part of the AG; then this 
raises the question of data integrity throughout the tables. 


 


1.2 Role of Combination DMARD Therapy 


AbbVie points out that some of the sequences modelled by the AG are not in line with the NICE 
clinical guidelines and rule out improvements in effectiveness of biologics that would have been 
achieved if the correct sequences were modelled. 


We believe that optimal treatment of RA should be in line with NICE guidance
19


, including early 
combination DMARD therapy for all new RA patients in preference to step-up therapy from 
methotrexate (MTX) to combination DMARDs. However, we believe after failure of initial 
combination therapy, sequential switching to other DMARD combinations or additional step up 
should not delay commencement of biologics in combination with MTX.  This is because there 
are a number of studies showing differences in outcomes in favour of biologics in patients with 
inadequate response to MTX who require escalation of therapy. 


The SWEFOT trial 
20


 in patients with early RA and an inadequate response to MTX assessed 


step-up therapy to triple DMARD (MTX+SSZ+HCQ) or infliximab (IFX) combined with MTX. A 
significant difference favourable to IFX was found in the proportion of patients achieving a good 
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EULAR response at 6, 9, and 12 months, suggesting that for patients who do not respond 
sufficiently to MTX monotherapy, addition of an anti-TNF agent is superior to addition of 
additional  conventional DMARDs (cDMARDs). By two years, although there was no significant 
statistical difference in the proportion of patients achieving a good EULAR response (38% vs. 
31%; p=0.204), radiological progression was significantly greater in patients receiving triple 
DMARDs than biologic combination therapy (mean 7.23 vs. 4.00; p=0,009), supporting step up 
to biologic combination therapy in preference to combination DMARD therapy after inadequate 
response to MTX. It is important to remember that two years is a limited time for RA which is a 
chronic disease requiring lifetime treatment. Differences in radiographic progression can lead to 
differences in long term disability over 10 or more years.  


The recent TEAR trial
21


 compared 4 different treatment strategies in patients with early RA: 


 1. immediate treatment with etanercept (ETA) +MTX 


 2. immediate triple DMARDs 


 3. step-up MTX → ETA+ MTX at week 24 


 4 .step-up MTX → triple DMARDs at week 24 


Although caution must be exercised with interpretation of this study due to the statistical 
methodology (the analysis was performed for observed data without imputation for missing 
values), the TEAR trial showed no difference in the mean DAS28-ESR scores between weeks 
48-102 in subjects randomized to receive MTX plus ETA and those randomized to triple 
therapy, regardless of whether they received immediate combination or step-up from MTX 
monotherapy.  However, a significantly higher proportion of patients in the two biologics arms 
compared with the triple therapy arms achieved a more robust outcome measure of ACR 70 
response by year 2 (18.2% versus 11.3%; P = 0.01). In addition, the two groups receiving ETA 
had a smaller increase from baseline in Sharp scores compared with those receiving triple 
therapy (0.64 versus 1.69; P=0.047). Again, this demonstrates benefit of progressing to biologic 
combination rather than triple DMARD therapy after MTX failure. This is particularly relevant as 


results from the study by van Vollenhoven  and colleagues 22 analysing data PREMIER trial (a 


2-year, randomized controlled trial of methotrexate-naive patients with early RA (<3 years) who 
received treatment with adalimumab plus methotrexate, adalimumab, or methotrexate), who 
collected and analysed self-reported patient reports on absenteeism (number of days missed or 
unfit to work), presenteeism and employment status provided evidence that over 2 years, 
patients who received combination therapy had improved outcomes with respect to patients 
who received methotrexate monotherapy. They missed approximately half as many days as 
patients who received methotrexate (17.4 versus 36.9 days for employed workers; 7.9 versus 
18.6 days for homemakers), had lower presenteeism (reflecting better productivity), and had 
greater likelihood of gaining/retaining employment (odds ratio 1.530, 95% confidence interval 
1.038-2.255; P = 0.0318). 


To conclude AbbVie considers that the treatment paradigm recommended in the NICE clinical 
guidelines of early first line combination therapy with conventional DMARDs is likely to be the 
most cost effective first line treatment. However, once patients have failed combination DMARD 
therapy they should be considered for anti-TNF therapy as the best way of avoiding long term 
disability. AbbVie is not aware of any data that shows a good response for trying a different 
combination DMARD therapy after failure of initial combination DMARD therapy. 


 


1.3 Effectiveness estimates of biologic treatments 


The evidence of differential relative effectiveness of Infliximab across the group of biologics 
between populations is not supported by real world evidence. 


AbbVie questions the validity of the argument that in population 1 the use of infliximab + MTX 
was deemed likely to be the most effective intervention whereas in populations 2 and 3 the 
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treatment most likely to be effective was identified as etanercept + MTX, with infliximab + MTX 
ranking further down the list of efficacy. The fact that estimates of ACR response coming from 
the AG’s MTC are more favourable to ETN used in monotherapy with respect to ADA used in 
monotherapy are also put into question. 


These discrepancies are more likely to be attributable to differences in the populations in the 
RCTs included in the analysis rather than differences in the relative effectiveness of the 
different therapies. Such patterns are not supported by real world data. 


While we are unaware of any real life data comparing the anti-TNF agents in MTX-naïve 
patients (due to national restrictions on use of biologics in this population), registry data in 
patients with incomplete response to DMARD therapy have shown IFX to have equivalent or 
inferior effectiveness to adalimumab and etanercept and no superior effectiveness of 
etanercept over adalimumab.  


The DANBIO 
23


 Danish RA registry published outcomes from 2,326 RA patients commencing 
first biologic (29% received adalimumab, 22% received etanercept, and 49% received 
infliximab). The odds ratios (ORs) for clinical responses were calculated, corrected for age, 
disease duration, DAS28, seropositivity, concomitant methotrexate and prednisolone, number 
of previous disease-modifying drugs, centre, and HAQ score. 


LUNDEX-corrected effectiveness responses at 6 months were as follows:  


 An ACR70 response was achieved by 19% receiving adalimumab, 
17% etanercept, and 11% infliximab  


 EULAR good responses were achieved by 41%, 34%, and 27% 
respectively. 


 DAS28 remission was achieved by 26%, 21%, and 17% respectively 


 4. CDAI remission was achieved by 15%, 10%, and 8% respectively 


After correction for the differences listed above, the ORs for achieving an ACR70 response 
after 6 months of treatment were 2.05 for adalimumab and 1.78 for etanercept, with infliximab 
as the reference drug. There was no significant difference between adalimumab and etanercept 
(OR 1.15, with etanercept as the reference).  


The ORs for achieving other treatment responses (including EULAR good response, DAS28 
remission, and CDAI remission) for adalimumab versus infliximab ranged from 1.78 to 2.76 and 
were statistically significant for all outcome measures. For etanercept versus infliximab, the 
ORs ranged from 1.16 to 1.99 and were statistically significant for all outcomes except DAS28 
remission and CDAI remission. For adalimumab compared with etanercept, the ORs ranged 
from 1.15 to 1.58 and were significant for a EULAR good response and CDAI remission. The 
ORs at 12 months were similar. 


The DREAM registry 
24


 has evaluated the effects of adalimumab, etanercept and infliximab on 


disease activity, functional ability and quality of life and the medication costs within the Dutch 
Rheumatoid Arthritis Monitoring (DREAM) register starting on a first anti-TNF agents were 
monitored and assessed every 3 months. The primary outcome was the DAS28 course over 
the 12 months, analysed by linear mixed models. Secondary outcomes were the HAQ, EQ-5D, 
and SF36 scores, and medication-related total costs.  


The repeated measures analyses (linear mixed model) showed significant differences in the 
DAS28 course over 12 months between infliximab and both adalimumab and etanercept 
patients (p<0.001), in favour of etanercept and adalimumab.  There was also a significant 
difference in the DAS28 course over 12 months between adalimumab and etanercept patients 
(p = 0.031), in favour of adalimumab. The figures for the HAQ and the EQ-5D showed the same 
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trend: the functionality and quality of life was best for adalimumab patients.  The repeated 
measures analyses did not show any significant differences. 


Pragmatic studies have been performed to compare outcomes between anti-TNF agents in the 


absence of randomised, double blind, head to head trials. The Red Sea trial 
25


 has compared 


effectiveness of etanercept and adalimumab. The trial was a 52 week un-blinded randomised 
non-inferiority trial of adalimumab versus etanercept in 120 patients with active RA despite prior 
or current use of two DMARDs including methotrexate (unless contraindicated). Effectiveness 
measures were assessed as secondary outcomes, and included DAS28 scores and health 
utility determined by the EQ-5D.  There were no constraints on changes in the dose of 
methotrexate, use of other DMARDs or use of corticosteroids once patients were included in 
the study, consistent with a pragmatic approach reflecting routine care. 


The effectiveness results demonstrated no statistical difference between the etanercept and 
adalimumab groups in changes from baseline to 3 and 12 months in DAS28, CRP, patient 
global assessment, or tender and swollen joint count scores.  The proportions of EULAR good, 
moderate and non-responders at 52 weeks were also assessed: these were 26.3%, 33.3% and 
40.4% respectively for adalimumab versus 16.7%, 31.7% and 51.7% for etanercept (p=0.158). 
Adalimumab led to statistically significantly greater improvement in EQ-5D utility scores than 
etanercept after 52 weeks of treatment (p=0.046).  


In summary, real life data from pragmatic studies and registries do not support superior efficacy 
of other anti-TNF agents above adalimumab. The DANBIO, DREAM and Red Sea studies, 
where the last was performed in a UK population eligible for biologics according to the current 
NICE guidance, didn't show etanercept to have superior effectiveness to adalimumab, despite 
being a real world mix of combination and monotherapy. 


 


1.4 Effects of including Asian studies on MTC’s effectiveness estimates 


The inclusion of studies conducted in Asian populations may be a source of distortion in relative 
effectiveness estimates of biologics. AbbVie advocates their exclusion in the base case. 


It is noted that the MTC performed by the Assessment Group did not exclude studies 
conducted solely in Asia – these were the cases of references number 72, 81, 89, 105 and 106 
(with reference 127 used in sensitivity analysis) of the AG Report. Due to the choice of primary 
assessment of EULAR response by the AG and consequential limitation in number of included 
studies, there is a relatively high proportion of primary Asian studies for tocilizumab (TCZ) 
compared with the other biologics. 


In AbbVie’s submission, 7 studies were identified that were conducted exclusively in Asian 
countries (2 for adalimumab, 3 for tocilizumab, 1 for certolizumab, and 1 for golimumab). These 
were excluded from our base case with the rationale that the Japanese RA population differs 
considerably to Caucasian populations in several ways.  Firstly, genetic and environmental 


differences have been previously noted
26


.  In addition, there are significant demographic 
dissimilarities (including mean weight), as well as clinical differences in the treatment of RA.  A 
key example of the latter is the dose of MTX, which was restricted to 8mg/week by Japanese 
treatment guidelines and the MTX package insert due to concerns of toxicity in this 


population
27


, which could conceivably have a significant impact on clinical response in the 
studies. 
 
Although studies from Asia were excluded from our base case, we performed a sensitivity 
analysis to assess the effect of inclusion. This had a major impact on tocilizumab monotherapy 
posterior mean and median ACR responses. Posterior median estimates increased by 9-10 
percentage points for ACR20 and ACR50, to a level that would indicate 5 percentage point 
higher median response probabilities than same level ACR responses for tocilizumab in 
combination with MTX/DMARD. ACR estimates with Asian studies for adalimumab increased 
slightly, while other drugs remained unaffected. The wide variation in ACR response levels with 
respect to the inclusion or otherwise of Asian studies supports our assertion that studies 
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conducted exclusively in Asia should be omitted from the MTC when looking to make decisions 
in the UK. 
 


1.5 Effects of including TACIT trial data 


The inclusion of a trial – TACIT – with data marked academic in confidence compromises the 
transparency of the MTC, and may be a source of bias in cost-effectiveness estimates. 


AbbVie is unclear regarding the rationale behind the use of the TACIT trial data
28


. This is an 
unpublished, open-label study comparing three anti-TNF agents as a group (in combination 
with DMARD) against combination cDMARDs therapy. No other similar studies appear to have 
been included in this analysis. As previously noted, AbbVie considers that open label studies 
should not be mixed with double blinded studies in the base case estimates of the MTC. It is 
also unclear whether the data from the cDMARDs arm has been used to inform the comparator 
analysis for the AG’s MTC.  As we do not have access to the source data, it is difficult to 
estimate the effect the inclusion of this trial has on the validity of the analysis. But concerns 
should be raised towards the inclusion of a trial that is open-label, the grouping of the anti-TNF 
agents together, which blurs differences in effectiveness between them, and the possible liberal 
use of intra-muscular steroids in the combination DMARD arm of the trial. All these could be 
sources of bias in the effectiveness estimates of different treatments. Long term high dose 
corticosteroid use is unlikely to be acceptable in clinical practice.  


We would therefore request the provision of the TACIT trial data order to assess the impact of 
the evidence presented within the TACIT trial and its place within the evidence network as a 
whole. It does not seem reasonable to expect an informed critique of the methodology 
employed in the systematic review and subsequent meta-analysis conducted by The AG 
without full transparency around the included studies and the data these supply to the evidence 
network. 


 


1.6 Trials not included in Systematic Review 


AbbVie wishes to bring your attention to an AbbVie sponsored study which has been published 
as a conference poster since the original submission of evidence to NICE. The results of the 
study bring forward additional evidence which supports the value of adalimumab used in 
combination with MTX. 


The CONCERTO study
29 


was a 26 week, double-blind, parallel-arm trial in MTX- and biologic-


naive patients with active RA of less than 1 year duration. Patients received open-label 
adalimumab (ADA) 40 mg every other week, and were randomised to weekly oral MTX at 2.5, 
5, 10, or 20 mg.  
 
Endpoints: The primary endpoint was the achievement of low disease activity (LDA, DAS28-
CRP <3.2) at week 26. Secondary endpoints included ACR50/70/90, remission (assessed by 
DAS28-CRP <2.6, SDAI ≤3.3, and CDAI ≤2.8), radiographic non-progression (ΔmTSS ≤0.5), 
and ΔHAQ-DI ≤- 0.22 at week 26. Dose-response was assessed via Cochran-Armitage linear 
trend test.  Non-responder imputation was used for missing data.  
 
Results: There were 395 randomised patients, of whom 358 (83, 93, 93, and 89 from the 2.5, 
5, 10, and 20 mg arms, respectively) completed 26 weeks. At week 26, there was a statistically 
significant trend (which can be observed in the table below) in the proportion of patients 
achieving LDA with increasing dose of MTX in combination with open-label ADA.  
 
Similar results were observed for the ACR50/70/90 responses and for DAS28-CRP/SDAI/CDAI 
remission. Numerically increasing trends were also apparent in the proportions of patients 
achieving radiographic non-progression and ΔHAQDI ≤-0.22 at week 26. Clinical and 
radiographic outcomes generally appeared comparable between the 10 and 20 mg arms. ADA 
serum concentrations were similar in the 10 and 20 mg MTX arms, with slightly lower mean 
ADA serum concentrations in the 2.5 and 5 mg arms. Adverse events were consistent with the 
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known profile of ADA and were generally consistent between arms, occurring most frequently in 
the 20 mg arm (reproduced as Table 2 below). 
 


Table 2: CONCERTO trial results 


Parameter 
a
 


2.5mg MTX + 
OL ADA 


5mg MTX + 
OL ADA 


10mg MTX + 
OL ADA 


20mg MTX + 
OL ADA 


P value 


DAS28 (CRP) <3.2, n/N (%) 42/98 (43) 44/100 (44) 56/99 (57) 59/98 (60) 0.005 


DAS28 (CRP) <2.6, n/N (%) 27/98 (28) 32/100 (32) 37/99 (37) 44/98 (45) 0.008 


SDAI ≤3.3, n/N (%) 11/98 (11) 22/100 (22) 28/99 (28) 29/98 (30) 0.005 


CDAI ≤2.8, n/N (%) 12/98 (12) 22/100 (22) 29/99 (29) 27/98 (28) 0.02 


ACR50/70/90 % 46/24/7 51/34/10 54/41/17 62/46/16 0.02/0.003/0.04 


∆mTSS ≤0.5, n/N (%) 63/98 (64) 72/100 (72) 76/99 (77) 76/98 (78) 0.06 


∆HAQ-DI ≤ -0.22, n/N (%) 67/98 (68) 70/100 (70) 73/99 (74) 76/98 (78) 0.12 
a
 Non-responder imputation 


 


Conclusions: MTX and biologic-naïve patients with early RA demonstrated robust and dose-
dependent clinical responses with increasing doses of MTX in combination with open-label ADA 
through 26 weeks. Statistically significant increasing trends with increasing dose of MTX (from 
2.5 mg to 20 mg) were observed for patients achieving: 


 


 DAS28 low disease activity and remission 


 SDAI low disease activity and remission 


 Comprehensive disease control 
 


Clinical relevance: Data from biologic registries suggest that approximately 1/3
rd


 of patients 


take biologic drugs in monotherapy
30


.  This study is particularly relevant to the RA population 
who are labelled ‘MTX-intolerant’ as it shows that robust clinical responses can be achieved 
even with low dose MTX. 


 


1.7 Effectiveness measures in tocilizumab trials 


AbbVie points out that the choice of response measures based on DAS28 may overestimate 
the effectiveness of tocilizumab, and that this will be exacerbated by choosing EULAR 
response over ACR response, as the weight of the acute phase response is higher in the 
former. 


The AG report states that: 


(Page 89) “Population 2/3 […] Statistically significant findings were also identified in the 
ADACTA trial, whereby greater proportions of patients receiving tocilizumab monotherapy 
achieved ACR responses than among patients receiving adalimumab monotherapy”  
 


(Page 105) “Population 2/3 […] Finally, similar reductions in swollen joint count and tender joint 
count were reported for patients in the tocilizumab plus placebo adalimumab and adalimumab 
plus placebo tocilizumab arms in the double-dummy trial ADACTA” 


We feel it is important to note that the use of any RA disease activity measure incorporating 
acute phase reactants (ESR or CRP) may inherently favour tocilizumab (TCZ) above biologics 
that do not directly inhibit the IL-6 pathway.  A major physiological role of IL-6 is activation of 


the acute phase response including induction of CRP production by the liver
31


.  There is thus 


potential for IL-6 inhibition to result in over-estimation of the magnitude of response to 
treatment, with suppression of the ESR and CRP despite persistent synovitis. This may be 
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particularly prominent for the DAS28-ESR and -CRP due to the high weighting of the acute 


phase reactant within the calculation
32


, and therefore for the EULAR responses (reproduced in 
the Table 3 below) which are based on this outcome. 


 


Table 3: Reproduction of EULAR responses 


  DAS28 improvement 


Present DAS28 >1.2 0.6-1.2 <0.6 


<3.2 Good response Moderate response No response 


3.2-5.1 Moderate response Moderate response No response 


>5.1 Moderate response No response No response 


 


This issue was examined in a post-hoc analysis of the TCZ clinical trials by Smolen and 


colleagues
33


. Among TCZ-treated patients in DAS28-defined remission, up to 80% did not have 


disease remission according to the clinical disease activity index (CDAI) or simplified disease 
activity index (SDAI), compared with 50% of patients on Infliximab. It was concluded that 


“although tocilizumab and infliximab appeared to convey numerically similar SDAI and CDAI 
remission rates, the differences between DAS28 remission in these two groups suggested that 
tocilizumab might particularly increase remission rates as assessed by the DAS28. In other 
words, the very low mean ESR in patients with CDAI-defined moderate disease activity 
“compensated” for higher values for “alternative” clinical disease activity variables (such as 
reflected by a higher swollen joint count).” 


This was shown to be applicable to routine clinical practice in a study by Strangfeld and 


colleagues
34


 examining the contribution of DAS28 score variables to treatment response in 


TCZ treated patients within the German biologics register RABBIT. In a high proportion of 
tocilizumab-treated patients the reduction in ESR was sufficient to reach EULAR response 
(nearly 35% of patients receiving TCZ compared with <5% for anti-TNF treated patients). 


This issue is reflected in the Consensus Statement on IL6 inhibition developed by an 
international group of experts 


32
 which notes that; 


“the effect of IL-6 inhibition on CRP levels or ESR may be profound despite lack of clinical 
improvement; the actual response may be obscured. Therefore measures that do not comprise 
an acute phase response, such as the CDAI, are preferred”. 


While ACR responses do include CRP or ESR in the calculation, the acute phase reactant 
makes the lowest contribution to the score


11
. Therefore the effect of independent acute phase 


reactant reduction with anti-IL6 therapy may not be as great in magnitude as it is the case with 
EULAR responses. No studies have examined this specific issue, to the best of AbbVie’s 
knowledge. 


This supports the assertion that if response measures which bear heavily on acute phase 
reactant, such as EULAR, are used, one may observe differences between biologic treatments 
that would not be revealed if response measures more closely linked to radiographic 
progression and function were chosen. 
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2. Issues with The AG’s Account of the AbbVie Economic Model 
 


2.1 Criticisms raised on estimation of utility equation (p. 300) 


AbbVie would like to point out that due to a referencing error in the final version of the AbbVie 
submission the method used for HAQ to utility mapping in the base case was incorrectly 
identified in this version of the document. To clarify: the AbbVie base case employs the HAQ to 


utility mapping method described by Malottki and colleagues
35


 (EQ-5D=0.804-[0.203*HAQ]-


[0.045* HAQ]^2) in the base case and explores the use of the Ducournau
36


 mapping method in 


a sensitivity analysis. 


2.2 Choice of ACR50 response criteria rather than ACR20 


The choice of ACR50 response criteria in the base case over the ACR20 was based on 
scientific considerations and taken before results using the two methods could be compared. It 
was also the measure used by Abbott in the previous submission of evidence for biologic 
treatments after cDMARDs failure. 


The AG report states (p. 370): 


“The minimal response required for continuation of treatment after the initial 6 month period is 
ACR50. The Assessment Group note that the comparative results for AbbVie’s intervention 
(adalimumab) appears to perform relatively better using ACR50 than by using ACR20” 


Choice of ACR50 as the goal of biologic therapy for continuation of therapy was chosen based 


on recent debates 
37


 on whether patients achieving only 20% response should be switched to 


another biologic agent to attempt to achieve this greater improvement.  


The AG suggests that results for adalimumab were better using ACR50 rather than ACR20 as 
the cut-off for continuation of biologics. Use of the ACR50 instead of ACR20 was however 
unfavourable to adalimumab monotherapy in all populations evaluated and unfavourable to 
adalimumab combination therapy amongst severe methotrexate naive patients. The results in 
our submission support AbbVie’s view. The ICER versus cDMARDs was slightly more 
favourable (5% reduction) for adalimumab combination therapy when comparing amongst 
moderate and severe MTX experienced patients; however it should be noted that in these two 
populations the use of ACR50 resulted in combination therapy with adalimumab being 
extendedly dominated when assessing incremental results. Use of ACR20 as a cut-off however 
resulted in combination therapy with adalimumab being cost-effective versus DMARDs but also 
being on the frontier, thus AbbVie disagrees that use of the ACR50 provided better results for 
adalimumab.  


2.3 Correlation parameters in AbbVie’s estimates of treatment discontinuation 


The AG correctly states that (p.280 of the report) 


“The fitted curves to the data are shown in Table 134. The correlation between the parameters 
was not provided in the report.” 


A table with the correlation parameters column added is reproduced below as Table 4. 
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Table 4: Reproduction of Table 134 from p.280 of AG report 


Treatment 
Lambda Gamma 


Rho 
Mean SE Mean SE


 


MTX 2.1163 0.0531 2.8986 0.0472 0.001299 


MTX+HCQ
a
 2.1163 0.0531 2.8986 0.0472 0.001299 


SSZ+HCQ
a
 2.1163 0.0531 2.8986 0.0472 0.001299 


LEF
a
 2.1163 0.0531 2.8986 0.0472 0.001299 


HCQ 0.4165
 


0.0802 2.1706 0.0674 0.001213 


SSZ 0.6336 0.0303 2.4548 0.0259 0.000204 


CYC
b
 0.6336 0.0303 2.4548 0.0259 0.000204 


CYC=ciclosporin; HCQ=hydroxychloroquine; LEF=leflunomide; MTX=methotrexate; SE=standard error; SSZ = sulfasalazine; 
a=Assume similar time on treatment as methotrexate; b=Assume similar time on treatment as sulfasalazine 


 
2.4 Modelling of survival using Gompertz curves 


The AG correctly states (p. 352 of the report): 
 
“The Assessment Group comment that no goodness of fit values for the Gompertz model 
compared with the life table data were presented.” 
 
AbbVie comments that the Gompertz distribution was used as there is evidence to suggest it is 
a good descriptor for all causes of death, while for example the Weibull distribution has shown 


to be a better descriptor of purer, single causes of death
38


. 
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3. Issues with the AG’s Model 
 


3.1 Modelling of HAQ progression 
 


3.1.1 Data sources used to model HAQ progression 


AbbVie considers that the populations whose data were used to model the progression of 
HAQ scores while on cDMARDs do not reflect the populations to which this assessment 
should apply. The anticipated lower HAQ progression in the populations adopted is likely to 
have resulted in an overestimation of ICER values for biologics with respect to cDMARDs. 


We question the use of the ERAS cohort 
39


 to calculate the trajectory of RA patients treated 
with cDMARDs.  The ERAS cohort included patients with relatively early disease and before 
biologics therapy was commenced, and patients were recruited between 1986 and 1998. The 
ERAS cohort included all patients with suspected early RA, which would include patients with 
mild and even self-limiting disease.  Patients with mild RA are not eligible for treatment with 
biologic agents in the UK and therefore this cohort could conceivably underestimate HAQ 
progression for the select group of patients who should be eligible for biologic therapy (DAS 
>3.2 who have failed combination DMARD therapy). 


A more realistic cohort to determine trajectory of HAQ progression on cDMARD therapy, at 
least for populations 2 and 3, would be a more recently recruited patient group with active RA 
despite DMARD therapy, such as the BSRBR comparator (cDMARDs) cohort.  These 
patients have chronic severe RA, which is more reflective of the spectrum of patients who 
would be treated with biologics in the UK. 


AbbVie notes that, even if The AG validated the HAQ progression estimation based on ERAS 
data with different datasets (based on the Norfolk Arthritis Register patients and the Early 


Rheumatoid Arthritis Network), the ERAN cohort
40


, which recruited patients from 2002, even if 
it would be more reflective of modern treatment practices, still included patients with mild RA, 
which would be ineligible for biologics therapy. Neither of these populations would be suitable 
for patients presenting with new DAS28 above 3.2, as early treatment of these patients to a 
pre-defined target is key, as reflected by Best Practice Tariffs issued by the Department of 
Health and NICE’s Quality Standards for Rheumatoid Arthritis. 


This makes it likely that average HAQ progression in the ERAS cohort will have been slower 
in ERAS patients than it would in a cohort of patients eligible for biologics. This may be the 
source of underestimation of HAQ progression on cDMARDS, which can result in ICERs 
estimates of biologics with respect to cDMARDs being higher. 


 
3.1.2 Lack of transparency in AG’s modelling of HAQ progression 


AbbVie notes that the modelling on HAQ progression in the AG’s model is not transparent, 
and that the modelling choices have large effects on cost-effectiveness estimates whose 
mechanism is hard to discern. 


The choice of patient population from which HAQ progression on cDMARDs was estimated 
has been criticized in Section 3.1.1. AbbVie further points out that The AG’s model is subject 
to a large degree of parameter uncertainty, as the cost-effectiveness results are also highly 
sensitive to the methods used to model HAQ progression on cDMARDs and biologics. Large 
drops in ICERs of biologics with respect to cDMARDs are observed if the linear HAQ 
progression assumptions used in previous submissions (detailed in the second paragraph in 
p. 365 of the AG report), which were used in scenario analysis by The AG, had been adopted. 


Not having had access to The AG’s model, AbbVie is unable to comment on the 
implementation of the HAQ trajectories on different classes of patients and how they are 
defined. In its modelling of the progression of HAQ following initial response while on 
cDMARDs, The AG applied a Latent Class Growth Model to data from the Early Rheumatoid 
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Arthritis Study (ERAS), presenting (after request from AbbVie) a graphical representation of 
HAQ progression over time for the four different classes of patients identified by the model. 
While this provides additional insight into the modelling of HAQ progression, it should be 
noted that figure 3 in reference 275 does not depict the same behaviour of patient classes as 
the second panel in the figure in reference 270 (both are reproduced below in this order), with 
the first figure showing a remarkably less pronounced HAQ progression across various 
classes. It is not clear what justifies the differences, as both studies were conducted on the 
ERAS database. This also puts into question the validity of the assertion by the AG that 
(p.371 of the report): 


“In all cases, the rate of worsening over time decreases. This is directly contrary to the typical 
assumptions of DMARD worsening incorporated into cost effectiveness models.” 


as this does not look the case for the Moderate-Increasing group in figure 3 in reference 275, 
which represents 46% of the patient population. 
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The model does not allow consultees to discern how HAQ scores would progress in the 
average cohort in the model. This precludes comparisons with estimates from literature, 
obscures the effect that HAQ progression modelling has on cost-effectiveness results, and 
does not allow AbbVie to incorporate what would be the AG’s estimates of HAQ progression 
for the average cohort in its model. It is therefore not feasible to check if shifts in ICERs 
similar to the ones observed in The AG’s model would arise from changing the HAQ 
progression estimates adopted by AbbVie in its base case to whole population average 
estimates of HAQ progression as estimated by The AG. 


 


3.2 HAQ progression on cDMARDs vs. biologics 


AbbVie considers that the assumption that HAQ change, conditional on EULAR response, is 
the same for cDMARDs and biologics is not supported by clinical evidence, and is a source of 
bias which ultimately will worsen the cost-effectiveness of estimates of biologics with respect to 
cDMARDs. This is discussed on the AG report (p. 364): 


“In the base case the Assessment Group assume that the HAQ change, conditional on EULAR 
response, was the same for cDMARDs as for bDMARDs.” 


This assumption is not grounded on evidence and is a source of bias in effectiveness 
estimates, which disfavours biologic treatments. 


Firstly, in RA patients with poor clinical response to therapy, although structural damage in RA 
has been correlated with volume of synovitis in patients on cDMARDs, it has been 
demonstrated that many of the currently licensed biologics (including adalimumab, etanercept, 
infliximab, rituximab, and tocilizumab) can inhibit radiographic progression even in patients who 


fail to respond clinically, while this is clearly not the case for MTX monotherapy
41,42,43,44,45


. To 
our knowledge, whether the same is true for combination DMARD therapy versus MTX 
monotherapy has not been examined. However this is unlikely, as the mechanism for the 
disconnect between radiographic progression and inflammation with biologics is thought to be 
at least partly attributable to a direct osteoclastic inhibition, in addition to an indirect reduction in 
synovitis. In contrast, the mechanism of radiographic inhibition with DMARDS including MTX is 
thought to predominantly relate to a reduction in the burden of inflammation. 


Therefore, in the presence of on-going inflammatory activity including subclinical synovitis
46


 


(e.g. any response other than a good EULAR response resulting in remission at the subclinical 
level), treatment with biologics would likely result in lower radiographic progression compared 


with cDMARDs. In chronic RA, HAQ is longitudinally correlated with radiographic progression 
47


 







18 


and therefore AbbVie does not believe that the HAQ change for a given EULAR response 
would be the same for cDMARDs as for bDMARDs, even if a patient fails to respond to 
treatment. 


Secondly, in patients with positive clinical response to therapy, it has also been shown that 
structural damage can accrue despite a good clinical response to treatment. A post hoc 
analysis of the PREMIER study demonstrated a strong proportional relationship between 
clinical and radiographic efficacy for MTX monotherapy, but not for adalimumab in combination 
with MTX or adalimumab monotherapy across the ACR 20, 50 and 70 responses over 104 
weeks 


48
. This supports the notion that radiographic inhibition with MTX is dependent on 


reduction of synovitis, while this is not the case for biologics (particularly when used in 
combination with MTX).  Although we are unaware of any studies assessing this relationship 
according to the EULAR response criteria, DAS28-defined remission was examined in this 
study with similar results. Indeed inhibition of radiographic progression with MTX monotherapy 
approximated that for adalimumab plus MTX only for patients who achieved very strict 


definitions of clinical response (0 swollen joints or an ACR100 response)
41,48


. 


Finally, it has also been shown that structural damage can continue despite ACR-defined and 
DAS-defined remission over 2 years for patients taking a variety of cDMARDs including 


sulphasalazine, gold, and MTX
49


. 


The importance of radiographic progression despite clinical response with cDMARDs is 
underpinned by the knowledge that clinical examination under-estimates the degree of synovitis 
as determined by US or MRI imaging, even in patients considered to be in clinical remission


46
. 


Again, we are not aware of data demonstrating the relative HAQ change dependent on DAS28 
remission or good EULAR response in patients treated with biologics relative to those on 
cDMARD therapy. However, the relationship between structural damage and HAQ is assumed 
to apply in this situation. 


It has been demonstrated that early joint damage in patients with recent onset RA is related to 
subsequent HAQ-disability, and this is largely due to changes in joint space narrowing rather 


than in erosion score
44, 50


. Adalimumab plus MTX has been shown to significantly inhibit 


progression of both erosions and joint space narrowing independently of disease activity, 
although the effect on the latter was the most striking.  This supports the effectiveness of 
adalimumab in combination with MTX in preventing radiographic progression and improving 
functional outcomes. 


 


3.3 Modelling based on EULAR response rather than ACR response 


AbbVie considers that an MTC based on ACR response would be more transparent than the 
one based on EULAR response which was adopted in the AG’s model. 


It is very unclear from the Draft Appraisal Report precisely how ACR data was mapped on to 
EULAR response.  In particular, results from the VA analysis are redacted as academic-in-
confidence (AG report, Table 187, p.380) and so the face validity of the mapping cannot be 
established.  Furthermore, it is somewhat concerning that the approach does not appear to 
control for factors such as age, gender, disease history and disease activity which may affect 
the mapping between ACR and EULAR response at the individual level (and therefore, could 
induce an inverse ecological bias when scaling up to trial-level response rates).  Finally, even if 
the estimated mapping approach is valid, we have been given no indication as to its statistical 
precision and how/whether the uncertainty induced by this mapping has been appropriately 
propagated through the model. The lack of transparency is particularly worrying as there are 
sizeable differences in cost-effectiveness results obtained using EULAR responses and ACR 
responses mapped to EULAR responses which cannot be further investigated. AbbVie 
considers that the lack of transparency regarding this mapping, limits the ability of stakeholders 
to comment on the estimates of cost effectiveness obtained using these data. 
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3.4 Costs to society beyond direct medical costs not considered in the AG’s model 


AbbVie considers that the wider costs to society of RA and the benefits derived from its 
appropriate management should be presented, as a substantial decrease in wider societal 
costs can cause a sizeable drop in ICERs of biologics with respect to conventional DMARDs 
that should be investigated. 


AbbVie included in its submission a sensitivity analysis which looked at the effect of including 
costs other than just direct medical costs in the model. The wider costs to society of RA are 


substantial. A recent report by The University of Manchester
51


 reviews the evidence and quotes 


a report from the National Audit Office which estimated that RA healthcare costs in England 


amounted to £560 million per year
52


, with estimates rising to £1.8 billion a year if the cost of 


sick leave and lost employment was included. Also quoted is a study by Young and colleagues 
which concluded that, in a five year follow-up of 732 early RA patients, by the end of the follow-


up period approximately a fifth had retired due to their RA
53


. In addition to the impact of RA 


treatments on productivity and absenteeism, factors such as impact on the costs associated 
with caring for a family member or friend with RA and costs incurred by patients purchasing 
aids and devices to assist with reduced mobility caused by RA should also be considered. The 
relative importance of these costs with respect to direct medical costs cannot be understated, 
and a report where these are not mentioned gives only a partial view of the true cost-
effectiveness estimates of treatments. 


 


3.5 Costs of administration of drugs 


AbbVie considers that the cost of infusion of intravenous (IV) drugs and the costs of 
administration of subcutaneous (SC) drugs are not correctly specified in the AG’s model. 


The AG report states (p. 355) that 


“The administration costs of infusions were taken from TA247 in which the final appraisal 
determination (FAD) stated that ‘the manufacturer’s revised estimate of £154 was acceptable’. 
This estimate (of 60 minutes infusion time was also applied to abatacept and infliximab) in the 
absence of a robust relationship between costs and infusion times. This assumption may be 
favourable to infliximab and unfavourable to abatacept as the recommended infusion times are 
at least 2 hours, and 30 minutes respectively. The FAD for TA247 did not comment on the 
assumption that 10% of subcutaneous injections would be performed by district nurses and the 
Assessment Group has assumed that these were also thought acceptable. This resulted in an 
average administration cost per subcutaneous injection of £2.61.” 


By assuming a cost of infusion common to all IV drugs the AG has not addressed the issue of 
differences in administration of costs between IV drugs. Within the framework of THE AG’s 
model, two different unit costs should be applied, corresponding to DoH tariffs which would be 
either Day Case or Outpatient Tariffs, depending on the duration of administration of drugs. An 
Outpatient tariff could be applied for shorter administration time drugs (possibly around 3 hours 
or less); whereas a higher Day Case rate could be applied to drugs whose administration time 
exceeded around 3 hours. Moving from Day Case to Outpatient Tariffs over time may be 
envisaged if infusion time is reduced (e.g. to account for less necessity for close monitoring of 
adverse events). 


With respect to subcutaneous injections, AbbVie has the view that administration cost should 
be set to zero in the base case, as the vast majority of patients requiring training and help with 
SC administration of adalimumab receive this service via Homecare providers, which are fully 
funded by AbbVie. 
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3.6 Impact of HAQ scores on mortality comes from HAQ values at baseline only 


AbbVie points out that this assumption may be a source of bias in the results, as it ignores the 
effect that a more favourable HAQ progression on patients treated with biologics with respect to 
patients treated with cDMARDs and may result in underestimation of additional survival 
provided by biologics over cDMARDs. 


The AG assumed that only the baseline HAQ score was important for predicting mortality. 


Whilst the AG is right to point out that the study by Michaud and colleagues 
54


 found that; 


""changes in the PCS [SF36 physical component summary score] and HAQ did not contribute 
substantially to predictive value over and above the baseline values of these variables"" 


there remain associations between changes in HAQ over time and mortality risk. For example 
the same study reports that an improvement in HAQ of >=0.5 units was associated with a 
significant reduction in mortality risk over all time-periods from 6 months through to three years. 
Similarly HAQ worsening was always associated with increased mortality risk. Thus whilst we 
agree that starting level of the PCS and HAQ are more important than the magnitude of change 
in HAQ, there is evidence to suggest that changes in HAQ affect mortality risk. It should be 
noted that the study was conducted on a much less severe cohort of patients than the BSRBR 
comparator cohort, so more evidence would be needed to ascertain the generalizability of 
these results to a more severe cohort of patients. 


Based on sensitivity analysis conducted with the AbbVie model, the impact of this assumption 
is not large when considering the incremental cost per QALY gained; however it is important to 
note that since changes in HAQ do influence mortality, one would expect differences in 
estimates of survival in patients treated with bDMARDs versus cDMARDs. Thus this 
assumption is conservative towards bDMARDs and favours cDMARDs. 


 


3.7 Incidence of adverse events is different for different biologic treatments 


AbbVie considers that the assumption of equal rate of serious infection across all biological is 
not the best taking into account existing evidence. 


The AG states (p. 381 of the report): 


"It was assumed that the rate of serious infection was independent of the bDMARDS used." 


AbbVie wishes to highlight that this assumption is contrary to the findings of a recent network 
meta-analysis included in a Cochrane review which examined the adverse effects of biologics 
across any indication except HIV/AIDS, including RA. Certolizumab pegol was associated with 
significantly higher risk of serious infections compared to control treatment in direct 
comparisons (Odds Ratio (OR) 4.75, 95% Confidence Interval 1.52 to 18.45) with a Number 
Needed to Harm of 12 (4 to 79). Indirect comparisons against other biologics demonstrated that 
certolizumab was associated with higher odds of serious infections compared with abatacept, 
adalimumab, etanercept, golimumab and rituximab; the OR were about 0.25-times or lower for 


each of the five biologics compared with certolizumab
55


. 


 


3.8 Cost of treating serious infections 


The cost of treating serious infections may be underestimated. 


The AG report states (p.382) that: 


“The costs (£1479 per episode) and undiscounted QALY loss associated with serious infections 
(a loss in utility of 0.156 for 28 days) were both taken from the Pfizer submission” 
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These are specified in Table 154 (p.311 of the report), which states that  


“Within the adverse events scenario analysis, the cost of serious infection was assumed to be 
£1,497 based on relevant NHS costs, weighted by inpatient activity. Relevant HRG codes were 
identified based on Lekander et al, 2010 conservatively the without complications and 
contraindications HRG costs were used.” 


The base for identifying relevant DRG codes was a paper in a Swedish setting
56


. It should be 


made clear if the DRG codes would be relevant in the UK setting and if the difference between 
the price of treating serious infections in the article (€ 3,321) and the cost of treating them in the 
UK would be expected to take into account different management strategies and general cost 
levels in both healthcare systems. Also, the impact of considering HRGs without complications 
and contraindications on the cost of treating adverse events should be discussed and values 
for less conservative assumptions presented. 
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Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept 
and tocilizumab for the treatment of rheumatoid arthritis (review of TA 
guidance 130, 186, 224, 234 and part review of TA guidance 225 and 247) 
[ID537] – Comments on Assessment Group Report.  
 
 
Dear Lori, 
 
Thank you for your invitation to comment on the Assessment Group report for the 
ongoing NICE MTA for Rheumatoid Arthritis. 
 
Firstly, we would like to highlight that previous NICE assessments of the 
aforementioned treatment options for Rheumatoid Arthritis (RA) have concluded that 
these treatment options are a cost-effective use of NHS resources and were 
subsequently given positive HTA recommendations. Very little (if anything at all) has 
changed since the publication of these HTAs, in terms of the clinical evidence base, 
clinical practice/management of RA in the NHS, and the cost of these treatment 
options.  
 
However, the Assessment Group report for the ongoing NICE RA appraisal (ID537) 
now indicates that no biologic therapies for the treatment of RA can be considered 
cost-effective as ‘The Assessment Group believes the ICERs for bDMARDs....is 
credibly greater than £50,000 per QALY when compared to a cDMARD alone 
strategy’. Whilst we appreciate that the results of the previous economic evaluations 
(TA130, 186, 224, 234, 225 and 247) varied, the majority of accepted ICERs were 
less than £30,000 per QALY, and cost-effective conclusions were reached.  
 
 
 
 







 


AG model structure and assumptions 
We are concerned that the Assessment Group model structure and assumptions do 
not replicate NICE guidance on biologic drugs for the treatment of rheumatoid 
arthritis. Our main concerns with the model structure are summarised below: 


 The AG model assumes that a good or moderate EULAR response is the 
same as a DAS28 improvement of ≥1.2 – this is not accurate because a 
patient can be classified as a moderate responder whilst achieving a DAS28 
improvement between 0.6 and 1.2 (if their DAS28 at endpoint is less than or 
equal to 5.1) 


 The AG model assumes that if a biologic drug is withdrawn because of an AE 
within the first 6 months, then the patient receives rituximab – whereas NICE 
guidance states an alternative biologic should be considered 


 The AG model assumes that after their first biologic, all patients receive 
rituximab followed by tocilizumab – and NICE guidance does not specifically 
state this  


 
Additionally, BMS believe there are a number of other assumptions within the AG 
model which may not be appropriate:  


 Assuming that HAQ improvement conditional on EULAR response is the 
same for all treatments could underestimate the effectiveness and hence 
cost-effectiveness of bDMARDs 


 The HAQ trajectory analysis changes the AG model results by nearly 100%, 
but only changes the BMS model results by 30-40% 


 Assuming treatment effect on pain is directly proportional to effect on HAQ 
may not be appropriate and may double-count the HAQ benefit 


 
Patient population 
We do not believe that our interpretation of the populations in the scope were 
incorrect as stated in the AG report. The populations were not specifically defined in 
the scope and were left to the interpretation of the company. We do not believe that 
the approach taken by the AG, to apply efficacy data from a mixed population of 
moderate and severe patients equally to moderate only and severe only patients, is 
appropriate.  
 
Interpretation and implication of results 
The Assessment Group report states that the ICERs ‘are marginally higher for 
moderate RA patients’. We understand how this happens, however, in clinical 
practice this is illogical. It is widely recognised that early therapeutic intervention, 
compared to late intervention, is likely to improve long term outcomes, prevent joint 
damage, and limit functional decline, helping people maintain their mobility and 
independence and reduce work related disability. We would therefore expect the 
ICERs for moderate RA patients to be lower than those for severe disease and this 
leads us to question why the Assessment Group has employed a methodology that 
implies otherwise. 
 
We accept that the ICERs for bDMARDs v cDMARDs are useful for comparing the 
cost-effectiveness between the bDMARDS, however, we believe they cannot be 
used to evaluate the cost-effectiveness of first-line bDMARDs compared to 
cDMARDs alone.  
 







 


We encourage NICE to consider the implication of the AG model assumptions within 
treatment sequences beyond first-line biologics. BMS believe that if the cost-
effectiveness of bDMARDs preceding an existing sequence of biologic treatments is 
to be compared to cDMARDs alone, the cost-effectiveness of the treatment 
sequence following first bDMARD should be considered. The treatment sequence 
following first bDMARD has not been demonstrated to be cost-effective using the AG 
model. 
 
BMS strongly request that NICE consider the implication of either not recommending 
any of the bDMARDs. If first-line bDMARDs are not recommended as they are not 
deemed cost-effective, there will be implications for subsequent lines of treatment 
which have only been recommended (or appraised) with bDMARDs as first-line.  
 
BMS are concerned that this Assessment Group report indicates that no biologic 
therapies for the treatment of RA can be considered cost-effective, when previous 
NICE assessments, in the not too distant past, of these treatment options concluded 
that they are a cost-effective use of NHS resources; especially given the lack of 
changes in the clinical evidence base, and the cost of these treatment options.  
 
All of the above key points are discussed in further detail in our technical review 
below. 
 
We would greatly appreciate it if you would consider the points that we make in this 
response prior to the meeting of the Appraisal Committee on Tuesday 15th October. 
 
If you have any questions please do not hesitate to contact me. 
 
 
Yours sincerely, 
 
xxxxxxxxx xxxxxxx 
 
xxxxxxxxx xxxxxxx 
xxxxxxxxx xxxxxxxx, xxxxxx xxxxxxxxx xxx xxxxxxxx xxxxxxxx  
Bristol-Myers Squibb Pharmaceuticals Limited 
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Technical Review 


Assessment Group model structure  


The AG model does not replicate NICE guidance on biologic drugs for the treatment 
of rheumatoid arthritis and so the results it generates are not necessarily applicable 
to current clinical practice. 


The Assessment Report states that:  


“None of the models submitted by the manufacturers replicated the clinical 
reality within England and Wales to the satisfaction of the Assessment 
Group.” – Section 6.3, page 346 


However, BMS do not believe that the AG model reflects clinical reality within 
England and Wales, for the following reasons: 


1. The AG model assumes that a good or moderate EULAR response is the 
same as a DAS28 improvement of ≥1.2 – this is not accurate 


2. The AG model assumes that if a biologic drug is withdrawn because of an AE 
within the first 6 months, then the patient receives rituximab – whereas NICE 
guidance states an alternative biologic should be considered 


The AG model assumes that after their first biologic, all patients receive rituximab 
followed by tocilizumab – and NICE guidance does not explicitly state this. 


 


A good or moderate EULAR response is not the same as a DAS28 
improvement of ≥1.2 


The Assessment Report states that: 


“…NICE guidance has defined stopping rules where an intervention is 
stopped unless a DAS28 reduction of 1.2 points is achieved. The criterion of 
achieving a 1.2 point reduction in DAS is associated with a good or moderate 
EULAR response.” – Section 6.3, page 346. 


The AG correctly state that NICE guidance has defined stopping rules where a 
biologic drug is stopped unless a DAS28 reduction of ≥ 1.2 points is achieved. 
However, the AG assumes that a moderate or good EULAR response is the same as 
a DAS28 improvement of at least 1.2 points, which is not a true representation of the 
relationship. The criteria for EULAR response is shown in Table 1.  


Table 1: EULAR response categories 


 Improvement in DAS28 


DAS28 at endpoint  >1.2  >0.6 and ≤1.2  ≤0.6  


≤ 3.2  good  moderate  none  


>3.2 and ≤5.1  moderate  moderate  none  


>5.1  moderate  none  none  
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Whilst it is true that a patient who has had a DAS28 improvement of greater than 1.2 
will be classified as a good or moderate responder, it is not true that all patients 
classified as good or moderate responders have had a DAS28 improvement of at 
least 1.2. A patient can be classified as a moderate responder whilst achieving a 
DAS28 improvement between 0.6 and 1.2, if their DAS28 at endpoint is less than or 
equal to 5.1. By considering that all moderate and good responders according to 
EULAR criteria have had a DAS28 improvement of at least 1.2, it is likely that the AG 
overestimate the proportion of patients whose DAS28 score has improved by at least 
1.2. The moderate responders who continue treatment in the AG model and would 
not in clinical practice due to insufficient DAS28 improvement, would receive fewer 
benefits from treatment for the same cost. This would increase the costs to a greater 
extent than the benefits, thus increasing the ICERs in the model. Indeed, in the 
scenario analysis conducted by BMS which considered that treatment continuation is 
dependent on good or moderate EULAR response (rather than DAS28 improvement 
of ≥1.2), the ICERs for bDMARDs compared to cDMARDs increased by an average 
of £2,600 (BMS submission, page 107).  


 


Patients whose biologic drug has been withdrawn due to an adverse event at 
month 6 should consider an alternative biologic drug 


The treatment algorithm for biologic drugs for RA at the time of the manufacturer 
submissions is reproduced in Figure 1 (this algorithm has since been updated (May 
2013), but remains similar). This shows that if a biologic drug is withdrawn because 
of an adverse event by month 6, then an alternative biologic drug should be 
considered. In contrast, the AG model assumes the patient moves directly onto 
rituximab. Since rituximab is assumed by the AG to be similarly efficacious to the 
other biologics, but its annual cost is lower, the AG model potentially biases the 
results against the biologics, which exhibit more favourable tolerability profiles 
(although these are not considered in the AG model). 
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Figure 1: NICE biologics treatment pathway - February 2013 


 


Patients should receive tocilizumab if their disease has responded 
inadequately to one or more TNF inhibitors and rituximab 


The wording in the commissioning algorithm for biologic drugs for RA (Figure 1) asks 
whether the disease has responded “inadequately” to one or more TNF inhibitors and 
rituximab. Within the same algorithm, “adequate response to treatment at 6 months” 
is defined as DAS28 score improved by ≥1.2. 


It would therefore seem reasonable to assume that patients would only receive 
tocilizumab if they had insufficient DAS28 improvement at month 6 – and that 
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patients who received rituximab long-term (indicating efficacy) should not receive 
tocilizumab.  


Assessment Group model assumptions  


There are a number of assumptions within the AG model that influence the results 
and may not be appropriate. 


1. Assuming that HAQ improvement conditional on EULAR response is the 
same for all treatments could underestimate the effectiveness and hence 
cost-effectiveness of bDMARDs. 


2. The HAQ trajectory analysis (assuming that the HAQ worsening on 
cDMARDs lessens over time) changes the AG model results by nearly 100%, 
but only changes the BMS model results by 30-40% 


3. Assuming treatment effect on pain is directly proportional to effect on HAQ 
may not be appropriate and may double-count the HAQ benefit 


 
Assuming HAQ improvement conditional on EULAR response is the same for 
all treatments may not be appropriate 


The AG assume that HAQ change, conditional on EULAR response is equal 
irrespective of the treatment – whether a bDMARD or cDMARD. 


It appears generally accepted that all bDMARDs are similarly efficacious. Many of 
the manufacturer models assumed that HAQ change was conditional on ACR 
response and was the same for all biologics. Given the similarity in the changes in 
HAQ scores from the trial data and BMS’ MTC, it seems reasonable to assume that 
the HAQ change conditional on EULAR response is equal for all bDMARDs.  


The AG analysed data for HAQ change conditional on EULAR response for 
cDMARDs from the ERAS dataset. This analysis showed that HAQ change 
conditional on EULAR response was greater for cDMARDS than the analysis for 
bDMARDs based on the BSRBR dataset. This is considered by the AG in a 
sensitivity analysis, but not in the base case. This suggests that the AG did not 
consider it reasonable that cDMARDs offered a greater HAQ improvement than 
bDMARDs, and so should raise questions about the comparability of the ERAS and 
BSRBR datasets. 


If bDMARDS are more efficacious than cDMARDs, then assuming that HAQ change 
conditional on EULAR response is equal may overestimate the HAQ improvement for 
cDMARDs. EULAR response criteria classify patients based on their DAS28 
improvement (and DAS28 score at endpoint). If we consider two patients who both 
have a starting DAS28 score of 4.4 before receiving different treatments, and one 
patient’s DAS28 score improves 1.3, and the other’s by 1.8, both patients will be 
classified as good responder. However, we would expect that the patient with the 
greater DAS28 improvement would also have a greater HAQ improvement. 


Basing HAQ improvement on EULAR response would be fair if we believed that for 
every treatment, the mean HAQ improvement for moderate responders was the 
same, and the mean HAQ improvement for the good responders was the same. The 
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AG does not present evidence to justify this principle, which as a result may 
overestimate the HAQ benefit (and thus utility gain) for cDMARDs.  


 


The HAQ trajectory analysis changes the AG model results by nearly 100%, but 
only changes the BMS model results by 30-40% 


The AG found that changing the assumptions regarding HAQ trajectory made a 
substantial difference to the results, changing the ICERs for bDMARDs v cDMARDs 
by almost 100%. BMS therefore wanted to investigate the impact these assumptions 
would have on their cost-effectiveness model. 


BMS has digitised and analysed the HAQ trajectories from the graphs published by 
Norton et al and in the 15 year study abstract. BMS recognise that our analysis is a 
simplification, and is limited as they cannot access the raw data. We have estimated 
the average HAQ increase between year 1 and year 10 from the ERAS dataset in the 
15 year study, and found it to be 0.38. This equates to the time for the HAQ to 
increase by 0.125 being approximately 3.5 years (the BMS cost-effectiveness model 
considers time to HAQ increase of 0.125). BMS have assumed that the HAQ score 
remains constant after year 10, and does not increase further. We have considered a 
scenario in our economic model assuming that: 


 HAQ increases on cDMARDs and palliative care if used within the first 10 
years of cDMARD treatment  


 HAQ increases at a rate of 0.125 every 3.5 years for cDMARDs, and 0.125 
every 2 years for palliative care 


This analysis increased the ICERs of bDMARDs compared to cDMARDs from BMS’s 
base case, but not as dramatically as in the AG’s analysis. The ICERs increase by 
around 30-40% - much less than the almost 100% increase seen by the AG analysis 
(Table 2). 


Table 2: BMS sensitivity analysis - HAQ trajectory 


 Discounted Costs Discounted QALYs ICER v cDMARDs 


Certolizumab pegol £XXXXXX 9.71 £XXXXX 
SC abatacept £XXXXXX 9.15 £XXXXX 
Adalimumab £XXXXXX 9.02 £XXXXX 
Golimumab £XXXXXX 9.02 £XXXXX 
IV abatacept £XXXXXX 9.05 £XXXXX 
Infliximab £XXXXXX 9.12 £XXXXX 
Etanercept £XXXXXX 8.32 £XXXXX 
Tocilizumab £XXXXXX 8.22 £XXXXX 
DMARDs £XXXXX 6.29  


Note: Highlighting denotes commercially in confidence information. 


Although this analysis has its limitations, it demonstrates that the HAQ trajectory is 
not the only cause of the difference in results between the AG model and the BMS 
model. This may suggest that one or more of the other assumptions in AG model are 
interacting with the HAQ trajectory assumption. BMS are not convinced that many of 
these assumptions are appropriate, and an interaction between them would increase 
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the inaccuracy of the results from the AG model. As the costs and QALYs for the 
base case and scenario results are not visible within the Assessment Report, BMS 
are unable to try to comprehend the source of the differences in results both between 
the AG and BMS base case, and between the AG base case and HAQ trajectory 
sensitivity analysis. 


 


Assuming treatment effect on pain is directly proportional to effect on HAQ 
may not be appropriate 


The Assessment Report states that: 


“The fact that pain enters as a separate covariate in the Hernandez model is 
because HAQ and pain are not perfectly correlated. It is therefore important 
to include pain as an explanatory variable in estimating EQ-5D.” – section 
6.3.18, page 377 


It is logical that including the effect of therapies on pain as we all as HAQ would 
improve the accuracy of the utilities within the economic model, and would help to 
distinguish between therapies which may have the same effect on HAQ, but a 
different effect on pain. It is plausible that this difference may exist – a therapy which 
relieves pain may make it less painful for a person to perform a given task, but not 
necessarily make it less difficult (as would be captured in the HAQ).  


The AG, however, does not investigate the effect of therapies on pain, stating that 
the relationship between HAQ and pain can be incorporated in other ways without 
the requirement for additional complexity. It is surprising that the effect of therapies 
on pain is not investigated, given the anticipated improvement in the accuracy of the 
mapping. Instead, the AG estimates the expected pain score from the HAQ score, 
using an analysis from the NDB and ERAS datasets. The AG defends this with the 
statement that: 


“Whilst this assumes that all treatments affect pain proportionate to their 
effect on HAQ score this is also the assumption implicit in all models that 
exclude pain.” – section 6.3.18 page 378. 


This statement is not necessarily true. Excluding pain in the model assumes either 
that the effect on pain is not relevant in calculating utility, or that it is already 
incorporated into the HAQ score.  


Assuming that a therapy’s effect on pain is proportionate to its effect on HAQ 
potentially double counts the HAQ improvement. Different therapies may have 
different benefits in addition to HAQ improvement, such as a reduction in short-term 
discontinuation due to adverse events, and double counting the HAQ improvement 
potentially negates these other benefits.  


 


The AG model does not distinguish between different tolerability profiles of the 
biologics 
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The AG assumes that the rate of serious infections observed is in 3.5% of patients 
on bDMARDs, and in 2.6% of patients on cDMARDs. This does not appear 
unreasonable for considering costs and disutilities, but it seems odd that the AG 
have not used the proportion of patients discontinuing treatments due to adverse 
events at 6 months from the trial data, which is reported for many of the RCTs.  


The AG does not distinguish between the different tolerability profiles of the biologics. 
The adverse event profiles of therapies would be expected to be of interest to 
patients and clinicians, and would therefore be expected to be considered in 
modelling their effectiveness and cost-effectiveness. 


 


Patient population 


The patient populations for “moderate to severe” and “severe” are not defined in the 
scope, and the AG’s definitions are not the only plausible interpretation.  


The patient populations in clinical trials used in the MTC to generate efficacy data are 
a mixture of moderate and severe patients. The AG has assumed the results from 
these trials apply equally to moderate patients and severe patients, which could lead 
to biased and inaccurate results. 
 


The AG’s definitions of the patient populations are not the only plausible 
interpretations 


The “moderate to severe” and “severe” populations were not defined in the NICE 
scope and were left to the interpretation of the submitting company. When a 
manufacturer (AbbVie) suggested stating the definitions explicitly in the scope, NICE 
responded “The scope is intended to provide guidance on the populations to be 
considered but their definition will be considered as part of the appraisal”. This 
response does not appear to discourage different interpretations of the populations. 


The definition of “moderate to severe active RA” could be, and was by BMS, 
interpreted as including severe patients rather than excluding them. As such, BMS 
conducted their analysis within the eligible patient population – that is, patients with 
moderate or severe active RA entering clinical trials (typical inclusion criteria may be 
DAS28≥3.2, with no upper limit). BMS did not consider the subgroup of only severe 
patients, as efficacy data from clinical trials for all biologic drugs is not reported 
separately for this subgroup of patients.  


The Assessment Report states that: 


“Although the NICE scope did not specify the definition of severe active RA 
and moderate to severe active RA, the following definition (based on expert 
clinical advice to the Assessment Group) has been adopted: severe active 
RA will be defined by a DAS28 score of ≥5.1, and moderate to severe active 
RA will be defined as a DAS28 score between 3.2 and 5.1.” 
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The AG therefore considers two separate, mutually exclusive subgroups for the 
population with “moderate to severe active RA” and “severe active RA.” The AG 
consider therefore that BMS’ submission did not consider either of the patient 
populations in the scope – we feel this criticism is not appropriate, given that the 
populations were not defined in the scope. 


 


The AG model assumes that the efficacy results from a mixed population of 
moderate and severe patients can be applied equally to populations of only 
moderate, or only severe patients 


The AG conducted an MTC on EULAR response, using the whole population from 
the MTC: the results are not broken down by “moderate to severe” or “severe” 
subgroups.  


EULAR response is defined in terms of DAS28 improvement and DAS28 at endpoint. 
EULAR response must therefore also be influenced by DAS28 at startpoint (since 
DAS28 at endpoint = DAS28 at startpoint – DAS28 improvement).  


The AG appears to have assumed, although they do not explicitly state so, that the 
probabilities of EULAR response from the mixed trial populations of moderate or 
severe patients apply equally to both the ‘moderate’ only patients, and the ‘severe’ 
only patients. This therefore assumes that the proportion of good responders in the 
moderate population is exactly the same as the proportion of good responders in the 
severe population, and the same for moderate and non-responders. This assumption 
is not necessarily true. 


We would instead expect that there would be a higher proportion of good responders 
in the moderate population than in the severe population, since a severe patient 
would require a greater improvement in DAS28 to be categorised as a good 
responder. For example, consider a moderate patient with an initial DAS28 score of 
3.2, and a severe patient with an initial DAS28 score of 5.1. The moderate patient will 
be categorised as a good responder if their DAS28 improvement is greater than 1.2, 
whereas the severe patient would have to have a DAS28 improvement of greater 
than 1.9.  


Assuming that the same probabilities of EULAR response apply to the moderate and 
severe population is therefore likely to potentially overestimate the effectiveness in 
the severe population, and underestimate the effectiveness in the moderate 
population. 


Conversely, it is plausible that a treatment may work better in the severe population 
than the moderate population (since severe patients have a greater potential for 
improvement), and so the effectiveness would be underestimated in the severe 
population and overestimated in the moderate population.  


The effect of the AG’s assumption that the same probabilities of EULAR response 
apply to the moderate and severe population is unclear – but what is clear is that 
such an assumption could lead to biased and inaccurate results. This assumption is 
neither justified nor recognised as a potential limitation by the AG in their model. 
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Interpretation of ICERs for bDMARDs vs cDMARDs 


The NICE scope stated that bDMARDs should be compared to each other and to 
cDMARDs. While the ICERs for bDMARDs v cDMARDs are useful for comparing the 
cost-effectiveness between the bDMARDS, they cannot be used to evaluate the 
cost-effectiveness of first-line bDMARDs compared to cDMARDs alone. 


The scope stated that the bDMARDs should be compared to each other and 
compared to cDMARDs. The AG, like BMS, considered that incremental analysis 
between the bDMARDs may be misleading, because the ICERs for each bDMARD 
compared to cDMARD are relatively similar. As such, the ICERs for each bDMARD 
compared to cDMARD provide a useful platform for comparing the cost-effectiveness 
between the bDMARDs. 


However, it is difficult to interpret the direct comparison between bDMARDs and 
cDMARDs, since the first-line bDMARDs are not actually compared to a cDMARD in 
the same positioning. What is actually compared is a sequence of three bDMARDs 
followed by cDMARDs alone, to cDMARDs alone – while this can be used to 
evaluate the cost-effectiveness of the bDMARDs treatment sequence compared to 
cDMARDs alone, it cannot be used to evaluate the cost-effectiveness of first-line 
bDMARDs compared to cDMARDs alone. Two alternative approaches could be 
considered which may be more meaningful, but do not match the treatment pathway: 


1. We could consider a bDMARD followed immediately by cDMARDs (and not 
by rituximab or other bDMARDs) compared to cDMARDs alone. However, 
such a treatment sequence does not match NICE’s recommended treatment 
pathway, and so does not address the questions posed in the scope.  


2. We could consider a first bDMARD followed by second and third bDMARDs 
and then cDMARDs alone compared to a cDMARD followed by second and 
third bDMARDs and then cDMARDs alone. Again, this sequence does not 
match NICE’s recommended treatment pathway, and rituximab would 
become a first-line biologic. 


It is therefore difficult to make an appropriate decision based on the current scope.  


 


ICERs for moderate and severe populations  


We understand that the AG model uses the same efficacy and time on treatment 
data for the moderate and severe populations, but uses different baseline 
characteristics, such that the severe population have higher DAS28 scores, and 
correspondingly higher HAQ scores. The relationships between HAQ and 
hospitalisation costs and between HAQ and utility are non-linear, and so the cost and 
QALY gains for the moderate and severe populations are not the same. For patients 
experiencing the same improvement in HAQ score: 


 The cost offset from reduction in hospitalisations for bDMARDs compared to 
cDMARDs is lower for the moderate population than for the severe 
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population, and so the incremental cost for bDMARDs versus cDMARDs is 
higher for the moderate population than the severe population. 


 The QALY gain for bDMARDs compared to cDMARDs is lower for the 
moderate population than for the severe population, and so the incremental 
QALYs for bDMARDs versus cDMARDs are lower for the moderate 
population than the severe population.  


Both of these factors contribute to the higher ICER for the moderate population than 
for the severe population. 
 
Although we understand how the methodology employed in the AG model leads to 
higher ICERs for the moderate population than the severe population, we would have 
expected the results to indicate the opposite. We believe that the hospitalisation 
costs and QALY gains in the AG model are appropriate and reasonable and so we 
question whether the same efficacy data should be used for the moderate population 
and severe population. 
 


The cost-effectiveness of treatment sequence after first -line 
biologics 


If the cost-effectiveness of bDMARDs preceding an existing sequence of biologic 
treatments is to be compared to cDMARDs alone, the cost-effectiveness of the 
treatment sequence following first bDMARD should be considered. This subsequent 
treatment sequence has not been demonstrated to be cost-effective using the AG’s 
model structure and assumption. 


The scope stated that “The sequence of treatments used after the failure of the first 
biologic treatment should be included as part of the cost effectiveness modelling.” 
Although it is outside the scope of this appraisal, if the cost-effectiveness of 
bDMARDs added to an existing sequence of biologic treatments is to be compared to 
cDMARDs alone, the cost-effectiveness of the sequence following first bDMARD 
should be considered. 


The structure of, and assumptions in, the AG model differ greatly from those used to 
inform previous NICE recommendations for second- and third-line treatments. 
Although it is outside of the scope to consider the cost-effectiveness of second- and 
third-line treatments, and BMS recognise that better methods and data sources 
should be used where available, BMS suggest that the effect of the using the AG’s 
assumptions and structure in later line models should be considered. 


In particular, if the AG’s assumptions for HAQ trajectory were used in the second- 
and third-line modelling, this would have increased the ICERs for rituximab and 
tocilizumab; potentially above NICE’s commonly accepted thresholds. If these 
treatments were then not cost-effective, it would be difficult for a first-line biologic 
added onto this sequence to be cost-effective compared to cDMARDs. 
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Implication of not recommending bDMARDs 


If first-line bDMARDs are not recommended, there will be implications for subsequent 
line treatments which have only been recommended (or appraised) in relation to 
bDMARDs at first-line. This would therefore change the scope of this appraisal. 


Conclusion 


BMS would like NICE to consider that the model developed by the AG has a number 
of flaws and limitations for evaluating the cost-effectiveness of bDMARDs in clinical 
practice. These come primarily from the differences between the model structure and 
the NICE recommended pathway. Furthermore, BMS are not convinced by the 
appropriateness of some of the assumptions used within the AG model, which are 
not supported by evidence. BMS request that these flaws/limitations and 
assumptions are revisited and assessed by NICE/the AG in order to produce a 
suitable tool for decision making in the ID537 assessment.  


BMS also encourage NICE to consider the implication of the AG model assumptions 
within treatment sequences beyond first-line biologics. 


Finally, we would like to reiterate our concern that this Assessment Group report 
indicates that no biologic therapies for the treatment of RA can be considered cost-
effective as ‘The Assessment Group believes the ICERs for bDMARDs....is credibly 
greater than £50,000 per QALY when compared to a cDMARD alone strategy’; when 
previous NICE assessments, in the not too distant past, of these treatment options 
concluded that they are a cost-effective use of NHS resources and warranted 
positive HTA recommendations.  
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Meindert Boysen 
Programme Director, Centre for Health Technology Evaluation 
National Institute for Health and Care Excellence 
10 Spring Gardens 
London 
SW1A 2BU 
 


25th September 2013 
 
Dear Meindert 
 
RE: ADALIMUMAB, ETANERCEPT, INFLIXIMAB, CERTOLIZUMAB PEGOL, GOLIMUMAB, 
TOCILIZUMAB AND ABATACEPT FOR THE TREATMENT OF RHEUMATOID ARTHRITIS NOT 
PREVIOUSLY TREATED WITH DISEASE-MODIFYING ANTI-RHEUMATIC DRUGS AND AFTER THE 
FAILURE OF CONVENTIONAL DISEASE-MODIFYING ANTI-RHEUMATIC DRUGS ONLY: SYSTEMATIC 
REVIEW AND ECONOMIC EVALUATION (ASSESSMENT REPORT) 
 


MSD welcomes the opportunity to comment on the Assessment Group (AG) report1 which sets out 


the systematic review and economic modelling exercise undertaken by the AG. 


 


MSD understands that the AG report is only one component of the evidence available to the 


Committee to aid its deliberations although, within the context of a multiple technology appraisal, it 


is usually seen as the more authoritative analysis. We are therefore concerned that the approach 


taken by the AG has departed so radically from that taken in all recent appraisals of these 


technologies. That this novel approach only considers 32% of the available clinical trial data, and 


disregards ACR data reported for over 12,000 patients would also appear to be at odds with the 


need to evaluate all available data as part of the HTA process. 


 


We note that NICE is endeavouring to make the academic in confidence information related to the 


TACIT trial2 (lead investigator, Professor David Lloyd Scott) available to stakeholders at the time of 


the Committee meeting and only then will we be able to understand the influence of this study on 


the overall assessment report.  


 


Evidence to date demonstrates that there is a role for biological disease-modifying anti-rheumatic 


drugs (bDMARDs), based on clinically relevant greater improvement in physical function compared 


to treatment with conventional disease-modifying anti-rheumatic drugs (cDMARDs)3
.  


 


Based on current NICE guidance, of the estimated 422,0004 patients with rheumatoid arthritis (RA) in 


the UK, approximately 63,3005 are currently eligible for bDMARD therapy. The understanding in MSD 


is that the current review was viewed as an opportunity to assess whether bDMARD therapy should 


be made available to more patients. 
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Anti-TNF therapies have been shown to be effective in patients with both severe and moderate 


disease; using an observational study of real-world patients Hyrich et al.6 demonstrated, as early as 


2009, that anti-TNFs provide clinically significant improvements in HAQ scores of a similar magnitude 


in both groups. Recommendation 1 of the British Society for Rheumatology (BSR) and British Health 


Professionals in Rheumatology (BHPR) guidelines on eligibility criteria for the first biological therapy7 


reflects this and states that “biological therapies are recommended as options for the treatment of 


adults who have the following characteristics. (i) active RA as measured by DAS28 >3.2…”. They go 


on to summarise the evidence base for this recommendation including evidence from observational 


cohorts which shows that sustained disease between a DAS28 score of 3.2 and 5.1 still translates 


into radiographical progression.  


 


MSD agree with the BSR and BHPR recommendations and believe that when combined with the 


majority of available evidence demonstrating bDMARDs to be cost-effective treatment options for 


severe RA, the economic modelling exercises undertaken by the manufacturers and the AG showing 


similar cost-effectiveness results for the severe and moderate populations, and the long-term safety 


data for the anti-TNF drugs8, the case for lowering the DAS28 threshold to 3.2 for access to 


bDMARDs in cDMARD-experienced patients is clear. 


 


We have attached a detailed response to the AG report. 


 
Kind regards, 


XXXXX X XXXXX 


 
XXXX XX XXX X XX 
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MSD’s concerns are focused around the following themes: 
 


1. EULAR or ACR to inform the response criteria. The AG model relies on a EULAR response 


whereas the majority of the manufacturers’ models and most previous NICE models have 


used ACR response. 


– Far fewer trials report EULAR response criteria (or data which can be used to 


calculate EULAR) so much of the evidence base is lost by excluding ACR studies. 


– Interchangeability of ESR or CRP to calculate DAS28 and then EULAR is assumed but 


evidence suggests that this is not appropriate. 


2. Use of an analysis of the ERAS database for the HAQ progression on cDMARDs. All other 


NICE reviews have used a linear progression. 


3. The results of the AG model are contradictory to the literature where bDMARDs are 


consistently shown to be cost-effective treatment options. 


4. The systematic review and MTC have not been reported clearly and deviate from established 


practice, with an unclear impact on the analyses. 


– It is not clear how including academic in confidence TACIT data impacts the AG 


report’s conclusions. 


5. Unknowns within the AG report. 


– Due to confidentiality issues the AG have not shared their model and keep many 


data as academic in confidence; this hinders our ability to provide a full critique. 


 


Further to this, we have also presented a brief response to the AG’s critiques of the MSD modelling 


exercise and a list of factual inaccuracies identified in the AG report in Appendices 1 and 2 


respectively. 
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Use of EULAR or ACR data to inform analyses 


The AG model relies on a EULAR response whereas the majority of the manufacturers’ models and 


most of the previous NICE models have used ACR response. We believe that this departure from 


precedent is inappropriate as far fewer trials report EULAR data and consequently, much of the 


evidence base is lost by excluding trials reporting ACR data. We recognise that UK clinicians are 


known to utilise DAS when assessing RA in clinical practice, in preference to ACR, however, it is 


important to note that robust evidence-based decision-making should utilise the entirety of the 


currently available evidence base. 


 


The majority of trials identified from the AG systematic review and included within the MTC report 


ACR; only a minority of trials report EULAR. Of the 37 trials included in the MTC, 35 trials report ACR 


(95% of the total) and only 12 trials report EULAR (32% of the total). When the size of the trials 


contributing to the MTC (i.e. number of patients) is considered, 12,414 patients are from trials 


reporting ACR while only 3,923 patients are from trials reporting EULAR (plus an unknown number of 


patients from the TACIT trial). Note that these patient groups are not mutually exclusive, and that 


the 37 trials included in the MTC contained a total of 12,672 patients reporting ACR/EULAR (plus an 


unknown number of patients from the TACIT trial). Therefore, a large proportion of the current 


evidence base and reported patient experience is disregarded when ACR is not considered 


appropriately in the AG modelling. 


 


We believe that as the EULAR analyses are informed by limited data and are therefore less robust 


than similar ACR analyses would be, the AG has deemed it necessary to bolster the EULAR analyses 


through the incorporation of additional trials that did not meet the inclusion criteria specified in the 


AG systematic review. For the EULAR analyses, four additional trials have been included and for the 


ACR analyses 14 additional trials have been included. However, despite the inclusion of these 


additional trials, the proportion of data that have been lost due to the AG’s preference for EULAR 


remains unacceptably high; 49 trials report ACR (96% of the total) while only 16 trials report EULAR 


(31% of the total).  


 


In conclusion, we find the AG’s approach to the MTC to be completely antithetical to the guiding 


principle for such analyses, i.e. that conclusions should be informed by the greatest amount of 


appropriate data, pooled correctly (without unnecessarily and prejudicially discarding ACR data and 


without inappropriate consideration of trials that do not meet the AG’s own criteria for inclusion).  
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In addition, we observe that as a consequence of using EULAR data, no conclusions could be reached 


from the MTC analysis for ‘population 1’ (only one trial reporting EULAR data was identified for this 


population). As the purpose of the AG report is to provide evidence-based analyses that can guide 


NICE decision-making, a reliance on EULAR data is counter-productive for the purposes of this 


assessment. 


 


Although the AG has incorporated ACR data into the modelling through a sensitivity analysis, the 


approach involves the mapping of ACR to EULAR in a manner which is: 


 


(i) Not clearly explained, i.e. has the mapping approach been applied to the summary 


results from the MTC analyses or to the ACR data reported by individual trials? 


(ii) Not available for proper critique - as the mapping approach is informed by an academic 


in confidence database (VARA, a veterans’ database from the US). 


(iii) Not properly reflective of the clinical setting which is being considered - it is not clear 


how relevant VARA data are to the UK population and raises the further question of why 


these US data are appropriate when a US response score (ACR) has been deemed 


inappropriate by the AG. 


 


Interchangeability of ESR or CRP to calculate DAS28 and then EULAR 


On page 64 of the AG report, it is stated that “It was assumed that DAS28-CRP and DAS28-ESR are 


interchangeable where only one is reported”, with this assumption accredited to discussion with 


clinical advisors. However, there is evidence to support that DAS28-ESR and DAS28-CRP are not 


interchangeable9,10. The difference between the two measurements may have impacted which trials 


were classified as including patients with ‘severe’ RA. The AG report further states that “If both were 


reported, DAS28-ESR was used as this was reported most regularly”. Sensitivity analyses excluding 


the five trials exclusively reporting DAS28-CRP should be conducted in order to mitigate the risk that 


trials have been inappropriately pooled according to disease severity. 


 


HAQ progression on cDMARDs 


The AG use a modified version of the regression model in Norton et al. 201211 (which due to 


confidentiality issues we cannot fully evaluate), whereas all the manufacturer submissions and all 


previous NICE guidance rely on a linear progression of HAQ whilst on cDMARDs. The AG state that 


“there appears to be little long term evidence to support the value used by the manufacturers” 


however, they make this statement without conducting a systematic review of the literature.  







6 
 


 


MSD has undertaken a systematic review of the literature (described in Appendix 3) and has 


identified studies presenting data on HAQ progression. A number of these studies demonstrate a 


linear HAQ progression (either with or without an initial response to cDMARDs at 6 


months)12,13,14,15,16,17,18,19, while other studies demonstrate a “J-shaped” curve20,21,22,23,24,25,26,11,27, i.e. a 


more rapid worsening of HAQ in the early stages of treatment with cDMARDs. In addition, others 


show that the nature of HAQ progression is variable28,29,30, dependent on patient characteristics, 


suggesting that a single assumption for HAQ progression in modelling may not be appropriate. As a 


consequence of the disparate evidence base, MSD believes that there is considerable uncertainty 


surrounding the true HAQ progression on cDMARDs and believe that the sensitivity analysis applied 


by the AG of linear progression is at least as plausible as their basecase assumption.  


 


The results of the AG model are contradictory to the literature  


The following table summarises the conclusions drawn by the authors of the papers identified by the 


AG in their systematic review for cost-effectiveness studies. Only cost-utility analysis studies of 


bDMARDs with one or more cDMARDs as the main comparator have been presented, where the 


population is not cDMARD-naïve (to allow a comparison to the results of the AG’s model). 
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Cost-effectiveness studies for bDMARD-naïve patients with RA (CUA studies compared to cDMARDs only) 


Study Drug Comparator Conclusion of authors 
bDMARD(s) cost-
effective? 


Bansback et al. 200531 adalimumab  MTX "Adalimumab appears to be cost effective" Yes 


Barbieri et al. 200532 infliximab MTX 
"This model suggests, with its underlying assumptions and 
data, that the combination of infliximab and MTX may be a 
cost-effective treatment" 


Yes 


Barton et al. 200433 infliximab/etanercept cDMARDs 
The ICER was dependant on a number of variables including 
the positioning of TNFα inhibitors in the clinical pathway 
and demographic and age of the starting population 


No 


Brennan et al. 200434 etanercept cDMARDs 
"the results suggest that etanercept is cost-effective when 
compared with non-biologic agents" 


Yes 


Brennan et al. 200735 


TNFα inhibitors 
(infliximab/ 
adalimumab/ 
etanercept 


cDMARDs 


"the analysis concludes that current practice for the use of 
TNF-α antagonist therapies, after RA patients have failed at 
least two traditional disease-modifying anti-rheumatic 
drugs, appear cost-effective" 


Yes 


Chen et al. 200636 


TNFα inhibitors 
(infliximab/ 
adalimumab/ 
etanercept 


cDMARDs 
The ICER was dependant on the positioning of TNFα 
inhibitors in the clinical pathway and assumptions around 
HAQ data on early or late RA. The range was from £30-£64k 


Uncertain 


Jobanputra et al. 200237 infliximab/etanercept cDMARDs 
Not cost-effective, but the article states "it must be stressed 
that these figures do not include all benefits" 


No 


Kobelt et al. 200338 infliximab cDMARDs 
"the cost-effectiveness ratios remain within the usual range 
for treatments to be recommended for use" 


Yes 


Kobelt et al. 200439 infliximab/etanercept cDMARDs 
"For this patient group, cost effectiveness ratios are within 
the generally accepted threshold of €50 000" 


Yes 


Kobelt et al. 200540 etanercept MTX 
"in this analysis, the cost per QALY gained with combination 
treatment with etanercept plus methotrexate compared 
with methotrexate alone falls within the acceptable range" 


Yes 
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Lekander et al. 201041 infliximab cDMARDs 
"Results from base-case and sensitivity analyses fell well 
below established benchmarks for cost-effectiveness in 
Sweden" 


Yes 


Marra et al. 200742 infliximab MTX 
"Depending on the method for determining utility values 
used in the calculation of QALYs, very different incremental 
cost-effectiveness utility ratios are generated" 


Uncertain 


Soini et al. 201243 
tocilizumab/ 
adalimumab/ 
etanercept 


MTX 


"Tocilizumab + methotrexate is a cost-effective initial 
biologic treatment for patients with moderate-to-severe 
rheumatoid arthritis after failure with one or more 
tDMARDs" It should also be noted that whilst tocilizumab 
was the most cost-effective, adalimumab and etanercept 
also had acceptable ICERs compared to MTX 


Yes 


Tanno et al. 200644 etanercept MTX 


"Using commonly applied thresholds for acceptable cost-
effectiveness in the United States ($50 000 = ¥5.5 
million/QALY) and the United Kingdom (£30 000 = ¥5.7 
million/QALY), etanercept therapy in Japan can be 
considered cost-effective" 


Yes 


Vera-Llonch et al. 200845 abatacept MTX 
"Abatacept is cost-effective by current standards of medical 
practice in patients with moderately to severely active RA 
and inadequate response to MTX" 


Yes 


Welsing et al. 200446 TNFα inhibitors Leflunomide 
The ICER was dependant on the positioning of TNFα 
inhibitors in the clinical pathway 


No 


Wong et al. 200247 infliximab MTX 
"Infliximab plus methotrexate for 54 weeks for rheumatoid 
arthritis should be cost-effective with its clinical benefit 
providing good value for the drug cost" 


Yes 
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From the table it can be seen that only three of the identified published papers present a conclusion 


that their analysis did not find bDMARDs to be cost-effective when compared to cDMARDs. The NICE 


Specification for Manufacturer/Sponsor Submission of Evidence June 201248 (section 7.10) requires 


that the results of the model are consistent with the literature and if not, that justification be 


provided. The results of the AG model are not consistent with the published literature and there is 


insufficient justification presented as to why they should be given more credence.  


 


Issues with systematic review and MTC 


There are a number of additional issues we noted concerning the conduct and reporting of the AG 


systematic review and MTC: 


 


(i) On page 57 of AG report it is stated that “Details of keywords strategies are reported in 


Appendix 2”, however, the strategies were not provided. This means that the systematic 


review methodology could not be subjected to proper review. For example, without 


knowing which Boolean operators were used to combine the disease and intervention 


terms in Stage 2, it is not possible to confirm whether Stage 2 was more stringent than 


Stage 1, i.e. requiring citations to be relevant both for disease and intervention. 


(ii) The AG deviated from scope in the definition of population 1 (described on page 60). We 


are concerned that this decision was not shared with the manufacturers to inform their 


submissions which may lead to variability in inclusion/exclusion criteria. 


(iii) On page 63 it is stated that “Trials with early escape were included only if an appropriate 


imputation of data as determined by the Assessment Group was employed for dealing 


with censorship”. However, no further details are given on what is deemed appropriate 


or inappropriate. This seems arbitrary and it is not clear what impact this has on the 


analyses. 


(iv) The employed statistical model to analyse ACR and EULAR is a multinomial model, 


recognising that the categories within these measures are mutually exclusive (described 


on pages 64-68). This model is advantageous in allowing for simultaneous analysis of all 


ACR/EULAR outcomes, which helps to strengthen inferences. However, the linkage 


which is imposed between outcome categories (e.g. between ACR20, ACR50, and 


ACR70) is strong. Although some flexibility is allowed by adding random-effects terms 


for this linkage across trials, some model bias may still occur. It would therefore be 


useful to compare the multinomial results with the binomial results. 
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Inclusion of academic in confidence TACIT data 


Regarding the inclusion and exclusion of trials, we believe that it is inappropriate to include the 


TACIT trial within the AG report. The TACIT trial has not been published and, therefore, has not been 


subjected to peer-review which undermines the credibility of the data provided by this study. A 


sensitivity analysis performed with the TACIT trial excluded would demonstrate to what extent the 


TACIT data have influenced the conclusions of the report. We understand the need for 


confidentiality to protect future publication in journals but believe that the study report should be 


made available to interested stakeholders (who could act as an interim proxy for peer-review). 


 


Unknowns within the AG report 


Due to confidentiality issues the AG model has not been shared. Without the model it is not possible 


to provide a full critique of the approach the AG has taken to produce their report. A recent 


correspondence from NICE stated that this was due to confidential material marked in one of the 


manufacturer submissions. Based on the AG report we are unclear as to which confidential data 


have been used in the model that could not be stripped out and still provide a model shell for 


evaluation. 


 


Within the report, key data are also kept academic in confidence and cannot be reviewed, i.e. Figure 


95 on page 371 which relates to the HAQ progression on cDMARDS: a variable which the estimated 


ICERs are very sensitive to. Whilst a version of this figure is available in the Norton et al. 2012 


paper11, the actual relationship used in the AG model remains unavailable. 


 


Table 187 on page 360 of the AG report is also marked academic in confidence. As explained above 


there is uncertainty around how the AG have undertaken their mapping exercise and the 


relationships which are redacted in this table could help interpretation of the methods used. 
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Appendix 1: Critiques of the MSD modelling 


MSD deviances from the recommended method highlighted by the AG 


Page 
number 


Deviance from recommended method Justification/clarification 


194 “MSD (golimumab and infliximab) and UCB (certolizumab 
pegol) assumed that tocilizumab would not be used 
following rituximab.” 


This was a deviation from the NICE treatment algorithm; however it would have 
impacted all evaluated technologies equally.  


194/199 “MSD assumed in one strategy that rituximab could be 
used without a bDMARD have been provided previously.” 


This was an inclusion of rituximab in a position outside of its marketing 
authorisation. However, because only the cDMARD arm was affected, this 
erroneous positioning of rituximab was unfavourable to the bDMARDs as a group.  


225 “The Assessment Group note that the tocilizumab costs are 
inaccurate, as a patient weighing between 46 and 50kg 
would be most inexpensively treated with a 400mg vial 
alone, an option not considered.” 


The cost calculations are not inaccurate for the weight groups specified and are 
based upon the upper weight limit of that group. Changing the weight group limits 
to incorporate these patients reduces the weighted average cost of tocilizumab by 
0.68% and as such does not have a material effect on the ICERs produced by 
either model. 


274 “MSD provides EQ-5D data for patients dependant on their 
health state… Substantially different values are provided 
for the golimumab submission and for the infliximab 
submission, with these data being assumed to apply to all 
interventions in the relevant submission.” 


The utility equation to produce EQ-5D utilities for each ACR health state depends 
on the HAQ scores from the trials for these health states. As different HAQ scores 
were observed in GO-FORWARD (golimumab) and ATTEST (infliximab) the utility 
scores for each ACR health state differed depending on which trial was informing 
the model. The HAQ scores are presented in table 45 and table 46 in the 
golimumab and infliximab submissions respectively. 


329 “It is commented that for both submissions only Analysis 1 
and Analysis 7 was undertaken. Analysis 7 does not meet 
the NICE scope as it combines RA patients with moderate 
to severe and severe disease.” 


On page 54 it states that “The NICE scope did not specify the definition of severe 
active RA and moderate to severe active RA”. The following definitions were 
adopted by the AG “Severe active RA will be defined by a DAS28 score of ≥5.1 and 
moderate to severe active RA will be defined as a DAS28 score between 3.2 and 
5.1”. 
 
However, in previous NICE reviews of bDMARDs (TA130, TA225, TA186, TA247, 
TA280) these technologies have been reviewed within their licences of moderate 
to severe RA which was a population including both moderate and severe patients 
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(those with a DAS28 ≥3.2). Therefore, we would argue that the populations 
specified in the scope were; moderate to severe active RA with a DAS28 of ≥3.2 
and severe active RA with a DAS28 of ≥5.1 and the AG has defined the thresholds 
for moderate and severe active RA respectively. 
 
We note that the majority of manufacturers have the same interpretation as the 
AG and feel that both definitions can be used to inform a decision on whether the 
DAS threshold should be lowered to allow access to patients with moderate 
disease (DAS28 ≥3.2). 


329 “The Assessment Group note that MSD makes no 
comment on the discrepant absolute QALY values in the 
submission”. 


As explained above, the utility equation is dependent on the trial data driving the 
model. The resulting differing utilities drive the differences in total QALYs 
observed (in the region of 8 for the golimumab submission and in the region of 6 
for the infliximab report). 
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Appendix 2: Factual inaccuracies 


 


Factual inaccuracies 


Page 
number 


Inaccuracy Comment 


52 Golimumab dosing: “50 mg below 100 kg, 100 
mg above 100 kg per month” 


Not all patients over 100 kg are eligible for the 100 mg dose. The wording from the SPC is 
as follows: 
 
“In patients weighing more than 100 kg who do not achieve adequate clinical response 
after 3 or 4 doses, increasing the dose of golimumab to 100 mg once a month may be 
considered…” 


52 Costing of adalimumab, etanercept, golimumab, 
infliximab and certolizumab in Table 3 of the AG 
report 


MSD believes there is a lack of clarity around the cost calculations and the actual annual 
acquisition cost (including administration cost) should be as follows: 
 
Adalimumab: (26*352.14)+(26*3.05) =£9,234.94 
Certolizumab yr1: (20*357.50)+(20*3.05) =£7,211.00* 
Certolizumab yr2+: (26*357.50)+(26*3.05) =£9,374.30 
Golimumab: (12*762.97)+(12*3.05) =£9,192.24 
Etanercept: (52*178.75)+(52*3.05) =£9,453.60 
Infliximab: Unclear how averages have been calculated from BSRBR weight groups 
Abatacept/Tocilizumab: Cannot be checked due to CIC 
 
It is counterintuitive for golimumab to have a higher acquisition cost than adalimumab 
given the list prices and number of doses required per year. 
 
*includes PAS giving first 10 doses free. 
 
All these calculations rely on the fact that the administration costs in table 3 in the AG 
report are correct (see below). 
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52/355 On page 52 the administration cost per 
subcutaneous treatment is listed as £3.05 
whereas on page 355 it is stated as £2.61. 


It is unclear which of the two costs is correct. 


219 “none of MSD, Pfizer and UCB include patient 
access schemes for tocilizumab or abatacept as 
these are commercial-in-confidence.” 


The tocilizumab PAS was provided in confidence to other manufacturers by Roche and was 
incorporated into the cost calculations in our submission. Only BMS refused to share 
details of their scheme and as such the abatacept PAS could not be incorporated. 


354 “the cost of the interventions are detailed in 
Table 185.” 


Table 185 only contains the costs for cDMARDs and rituximab. 


multiple Throughout the document figures and tables 
are incorrectly referenced in the text or have 
incorrect titles. i.e. Figures 68 and 69 have the 
same title/on page 365 it states that “figure 93 
shows the average HAQ in the sample by EULAR 
response”. This is actually presented in Figure 
94 with Figure 93 providing mean EULAR 
mapped from ACR trials. 


Incorrect labeling and cross-referencing has made the AG report harder to read and 
review. 
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Appendix 3: Systematic review of HAQ progression 


A systematic literature review was performed to identify the relevant evidence base relating to HAQ 


progression for patients receiving treatment for RA with cDMARDs.  


The following databases were searched using the ProQuest platform, with no date restrictions 


applied: MEDLINE®, MEDLINE® In-Process, Embase®, Embase® Alert. The following search strategy 


(Table 1) was used to identify citations from the specified databases: 


Table 1: MEDLINE®, MEDLINE® In-Process, Embase®, Embase® Alert search strategy (Search 


conducted 13/09/2013) 


1 EMB(“rheumatoid arthritis”) OR MESH(“arthritis, rheumatoid") OR ti,ab("rheumatoid arthritis" 
OR "rheumatic arthritis" OR rheumarthritis) 


2 ti,ab((chang* OR increas* OR decreas* OR deteriorat* OR improv* OR progress*) NEAR/5 
(“Health Assessment Questionnaire” OR HAQ OR “HAQ score”)) 


3 ti,ab((functional NEAR/1 (ability OR disability OR status OR outcome[*1])) AND (“Health 
Assessment Questionnaire” OR HAQ)) 


4 2 OR 3 


5 1 AND 4 


6 5 AND la.exact("English") 


To meet inclusion criteria, citations had to include adult patients with RA, who were treated with 


cDMARDs (no treatment with bDMARDs). The citations had to report HAQ scores (derived from ≥2 


years of follow-up with a minimum of three follow-up points). 


Two independent reviewers assessed the citation titles for eligibility, with discrepancies in decision-


making resolved through consensus discussion between the reviewers. For citations included after 


title screening there then followed a further round of review of the abstracts (again conducted by 


two independent reviewers, with consensus discussion). For those citations deemed eligible after 


abstract screening, full-text versions were ordered to enable more detailed assessment, again by 


two independent reviewers with discrepancies resolved through consensus discussion and critical 


review of the list of included studies by a third independent reviewer. 


A flow diagram describing the search results and study selection process is shown in Figure 1. 


  







16 
 


Figure 1: Flow of citations through screening process 


 


Of the 1268 studies identified through the systematic literature review 21 studies were relevant to 


the decision problem. The included studies are listed below in Table 2: 


Table 2: Included studies 


Author Year Title 


Norton et al.11 2013 Trajectories of functional limitation in early rheumatoid arthritis and 
their association with mortality 


Drossers-Bakker et 
al.12 


1999 Long-term course and outcome of functional capacity in rheumatoid 
arthritis. The effect of disease activity and radiologic damage over time 


Glennas et al 13 2000 Recent onset arthritis in the elderly: A 5 year longitudinal 
observational study 


Krishan et al.14 2004 Percentile benchmarks in patients with rheumatoid arthritis: Health 
assessment questionnaire as a quality indicator (QI) 


Wolfe & Cathey15 1991 The assessment and prediction of functional disability in rheumatoid 
arthritis 


Camacho et al.16 2011 Influence of age and sex on functional outcome over time in a cohort 
of patients with recent-onset inflammatory polyarthritis: Results from 
the Norfolk Arthritis register 


Symmons et al.17 2006 Patients with stable long-standing rheumatoid arthritis continue to 
deteriorate despite intensified treatment with traditional disease 
modifying anti-rheumatic drugs- results of the British Rheumatoid 
Outcome Study Group randomized controlled clinical trial 


Hawley & Wolfe18 1992 Sensitivity to change of Health Assessment Questionnaire (HAQ) and 
other clinical and health status measures in rheumatoid arthritis 


Symmons et al.19 2005 The British Rheumatoid Outcome Study Group (BROSG) randomised 
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controlled trial to compare the effectiveness and cost-effectiveness of 
aggressive versus symptomatic therapy in established rheumatoid 
arthritis 


Svensson et al.20 2013 Long-term sustained remission in a cohort study of patients with 
rheumatoid arthritis: choice of remission criteria 


Wolfe21 2000 A reappraisal of HAQ disability in rheumatoid arthritis 


Descalzo et al.22 2012 Effectiveness of a clinical practice intervention in early rheumatoid 
arthritis 


Munro et al.23 1998 Improved functional outcome in patients with early rheumatoid 
arthritis treated with intramuscular gold: results of a five year 
prospective study 


Plant et al.24 2005 What factors influence functional ability in patients with rheumatoid 
arthritis. Do they alter over time? 


Kalden et al.25 2003 The efficacy and safety of leflunomide in patients with active 
rheumatoid arthritis 


Van den Broek et 
al.26 


2012 Rapid radiological progression in the first year of early rheumatoid 
arthritis is predictive of disability and joint damage progression during 
8 years of follow-up 


Porter et al.27 1994 Outcome of second line therapy in rheumatoid arthritis 


Bjork et al.28 2007 Hand function and activity limitation according to health assessment 
questionnaire in patients with rheumatoid arthritis and healthy 
referents: 5-year followup of predictors of activity limitation (The 
Swedish TIRA Project) 


Odegard et al.29 2006 Association of early radiographic damage with impaired physical 
function in rheumatoid arthritis 


Young et al.30 2000 How does functional disability in early rheumatoid arthritis (RA) affect 
patients and their lives? Results of 5 years of follow-up in 732 patients 
from the Early RA Study (ERAS) 


Van Vollenhoven 
et al.49 


2010 Impact of rheumatoid arthritis disease duration and severity on ability 
to regain normal physical function with treatment 
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Rheumatoid arthritis - adalimumab, etanercept, infliximab, certolizumab 
pegol, golimumab, abatacept and tocilizumab - review [ID537] 


 
Pfizer Response to Technology Assessment Report (TAR) 


25th September 2013 
 


Pfizer welcomes the opportunity to comment on the Technology Assessment Report (TAR) from The 
School of Health and Related Research (ScHARR) for the review of Rheumatoid arthritis - 
adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept and tocilizumab - 
review [ID537]. The following response is based upon our best interpretation of the TAR in the 
absence of the economic model. There are fundamental aspects of the TAR that we have been 
unable to fully understand or critique due to the model being unavailable and insufficient clarity of 
methods reported in the TAR. 
 
Overall, Pfizer has serious concerns regarding the remit and approach taken in the TAR and does not 
believe it presents suitable evidence to help inform the decision problem for the appraisal 
committee. Furthermore, we do not agree with the conclusions on cost effectiveness as being a 
reasonable interpretation of the evidence and we feel that the cost effectiveness of biological 
disease modifying anti-rheumatic drugs (bDMARDs) are being severely underestimated when 
compared to conventional disease modifying anti rheumatic drugs (cDMARDs) by the Assessment 
Group (AG).  Pfizer have major concerns with how the overall clinical and cost effectiveness 
conclusions were reached for the following reasons: 
 


 Failure to present the incremental cost effectiveness of individual bDMARDs 


 Combination of the clinical effectiveness for the moderate to severe population with the 
severe population  


 Use of EULAR response as the primary efficacy measure  


 Use of inappropriate registries to inform key model relationships 


 Use of simplifying assumptions to inform key data inputs and parameters in the model 
 
Pfizer is concerned with the suitability of the TAR for the purpose of the decision problem. The 
modelling approach taken in the TAR does not present the incremental cost-effectiveness of the 
individual bDMARDs identified in the scope of the appraisal. Rather it presents the cost-effectiveness 
of a full treatment pathway for bDMARDs. The cost-effectiveness of the use of the first line 
bDMARDs cannot therefore be separated from the cost-effectiveness of the second and third line 
use of bDMARDs. This is a fundamental limitation that could underestimate the cost-effectiveness 
and prevent the Appraisal Committee from considering first line biologic therapy. Furthermore, the 
modelling of the sequential use of bDMARDs has been over simplified and evidence used is 
inconsistent versus existing NICE appraisals. 
 
Finally, there are errors, inconsistencies and alternative analyses whose impact on the cost-
effectiveness remains unknown due to the absence of the model. Taken individually, or as a whole, 
these could significantly impact the results and therefore need to be fully addressed. 
 
Pfizer believes these issues have caused the results of the AG’s economic evaluation to conflict with 
previous NICE appraisals of bDMARDs for the treatment of Rheumatoid Arthritis and significantly 
underestimate their cost-effectiveness. Given that the majority of the evidence base has not 
changed, Pfizer feels that it is the AG’s methods and approach that are driving this conflict.  
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Pfizer maintain that the availability of the AG model is paramount to inform the TAR consultation 
and to prepare and fully participate in the first appraisal committee meeting. In particular, the 
following key points need to be further addressed with a full consultation opportunity on the AG 
economic model prior to the Appraisal Committee consideration at the meeting on 15th October:    
 


1. Failure to present the incremental cost effectiveness of individual bDMARDs 
1.1 The results presented in the TAR do not reflect the cost-effectiveness of first line bDMARD 


therapy by inherently including guidance from TA195 and TA247.  The results presented 
therefore reflect the cost-effectiveness of a full treatment pathway for bDMARDs. 


1.2 The modelling of sequential bDMARD treatments from TA195 and TA247 has been 
conducted in a simplistic manner and is unlikely to reflect the true cost effectiveness of the 
full treatment pathway of bDMARDs compared to cDMARDs.  


 
2. Combination of the clinical effectiveness for the moderate to severe population with the 


severe population  
2.1 The AG has made a decision to combine two populations defined in the review’s scope 


moderate to severe and severe into one evidence network and this evidence network is 
used to analyse efficacy of EULAR and ACR responses. Combining populations in this manner 
results in an underestimation of bDMARD response for a severe RA population and will 
negatively impact the cost effectiveness of bDMARDs for the severe DMARD-IR population. 
Pfizer recommend that both EULAR and ACR evidence networks are re-analysed for separate 
DMARD-IR populations and the results for the severe DMARD-IR population are 
incorporated into the economic model.  


 
3. Use of EULAR response as the primary efficacy measure  
3.1 Significantly fewer trials report EULAR response compared to ACR response. This results in 


incomplete efficacy estimates for bDMARDs and favours more recently approved bDMARD 
treatments. 


3.2 The model does not take into account moderate EULAR responders who have a 0.6-1.1 
change in DAS28 and can reach clinical remission (DAS 28 <2.6). Pfizer argues that these 
responders should be included in the economic model and currently the AG’s model does 
not reflect the true benefit of bDMARDs in more moderate disease.  


3.3 ACR response is an appropriate response measure for economic modelling, and is in line 
with previous NICE appraisals and decision making using the best available evidence. 


 
4. Use of inappropriate registries to inform key model relationships 
4.1 The use of the ERAS database to inform HAQ progression for cDMARDs does not reflect 


patients with more established disease. The use of this dataset is likely to underestimate 
HAQ progression in patients on cDMARDs and ‘non biologic therapy’ in moderate to severe 
and severe RA populations in the model.  


4.2 Inconsistent methods used to estimate HAQ progression for bDMARDs and cDMARDs adds 
further considerable uncertainty to results of the economic evaluation.  


4.3 The VARA database used for mapping ACR to EULAR has low generalisability to the UK 
clinical setting and the use of this source adds considerable uncertainty to the results of the 
economic model. 


4.4 The NDB registry used for relationships between HAQ and utility and HAQ and mortality is 
also likely to be unrepresentative to a UK clinical setting and adds uncertainty to the results 
of the economic model.     


4.5 The NOAR registry has been used to estimate the link between HAQ and medical resource 
use (MRU) in the model. This dataset only includes a limited number of cost components 
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and other MRU relationships are more likely to capture the full resource impact of patients 
with RA. 
 


5. Use of simplifying assumptions to inform key data inputs and parameters in the model 
5.1 Evidence from registries around the world suggests there are differences in drug survival 


times between treatments. These differences in duration of response have not been 
explored by the AG in the economic model. The assumption that the duration of response 
with cDMARDs is equal to that of bDMARDs could underestimate the cost-effectiveness of 
bDMARDs. 


5.2 The combination of monotherapy and combination therapy in one network is not reflective 
of clinical practice as these are distinct populations. The impact of the combined network 
should be explored and two separate sets of results presented for monotherapy options and 
combination therapy options. 


5.3 There are a number of additional concerns that Pfizer has with the AG’s modelling approach, 
assumptions, data inputs and reporting. Specifically, Pfizer suggests further sensitivity and 
scenario analyses should be explored by the AG to reduce uncertainty in the cost 
effectiveness. The restricted use of sensitivity and scenario analyses limits understanding of 
key model drivers and does not explore the full breadth of uncertainty in the decision 
problem. 


 
 
In conclusion, Pfizer argues that the TAR is not suitable for the appraisal committee to address the 


decision problem. Significant new analyses are required to illustrate the cost-effectiveness of first 


line bDMARDs instead of the cost-effectiveness of the full bDMARDs treatment strategy; to 


present an ACR based economic model in line with previous NICE appraisals using the best 


available evidence; and to use the effectiveness for the severe RA population from a separate 


severe evidence network meta analysis. 


 


The following sections provide further details on these key points for consideration. 
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Pfizer review of the Technology Assessment Report (TAR)  


1. Failure to present the incremental cost effectiveness of individual bDMARDs compared 
to cDMARDs 
 
1.1. The results presented in the TAR do not reflect the cost-effectiveness of first line bDMARD 


therapy by inherently including guidance from TA195 and TA247. The results presented 
therefore reflect the cost-effectiveness of a full treatment pathway for bDMARDs 


 
The current AG modelling approach does not reflect the cost effectiveness of first line bDMARDs, but 
the cost effectiveness of the recommended NICE treatment pathways for bDMARDs, which 
inherently includes guidance from TA1951 and TA2472 (Section.6.3.2, pg.350-1). This applies to all 
three populations within the scope i.e. moderate to severe, severe and severe MTX-naïve. The key 
question for this appraisal is whether first line bDMARDs are cost effective versus cDMARDs; 
currently the answer provided by the AG has addressed whether the NICE bDMARD treatment 
pathways are cost effective. Pfizer recommends that the first line bDMARDs cost effectiveness is 
explored, as was done in TA130, in order to separate out the noise and uncertainty of the extra 
bDMARD treatments in the pathway.  This is especially pertinent given the simplistic assumptions 
used by the AG to model additional treatment sequences in the model. Please see point 1.2 below. 
 
In the moderate to severe, severe and severe MTX naive populations who can receive MTX the AG 
have currently assessed the cost effectiveness of the current NICE treatment pathway i.e. first 
bDMARD +MTX, rituximab +MTX, tocilizumab +MTX  versus a MTX strategy. The cost effectiveness of 
the use of the first line bDMARDs cannot therefore be separated from the cost-effectiveness of the 
second and third line use of bDMARDs.  
 
Furthermore, the bDMARD treatment pathway used is the NICE recommended pathway for severe 
RA. There is no such established treatment pathway for moderate to severe RA. As there is currently 
no NICE recommended treatment options for moderate to severe RA, the key decision is only 
whether the use of the first biologic is cost-effective for this population.  
 
In the moderate to severe, severe and severe MTX naive populations who cannot receive MTX the 
AG have included a variant on the NICE treatment pathway. The current NICE recommended 
pathway is adalimumab, certolizumab, etanercept monotherapy followed by adalimumab or 
etanercept monotherapy if there has been inadequate response to the first bDMARD monotherapy. 
Pfizer notes that the AG has added in tocilizumab as a third bDMARD monotherapy, which is not 
recommended in TA195 or TA247. This therefore does not present the cost effectiveness of the 
current NICE treatment pathway in monotherapy or the cost effectiveness of the first bDMARD 
monotherapy either.   Pfizer argues that adding in tocilizumab monotherapy goes beyond the remit 
of the scope by considering additional sequence of treatments, which will affect the cost 
effectiveness of the bDMARD treatment pathway in this population.  
 
In all populations considered within the NICE scope the inclusion of the full NICE bDMARD treatment 
pathway may offer a less cost-effective option than the cost-effectiveness of first line biologics 
alone. 
 


 Pfizer suggests further scenarios are conducted to consider the cost effectiveness from 
the point of divergence for first line bDMARDs in all three populations for patients 
who can and cannot receive MTX as was done in TA130. These are presented below: 
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1. A scenario where the NICE treatment pathway is removed to see if this has any impact on 
the cost effectiveness of first line bDMARDs +MTX compared to MTX in patients eligible to 
receive MTX  
 


cDMARD strategy bDMARD strategy 


MTX First line bDMARD +MTX 


cDMARD cDMARD 


‘Non biologic therapy’ ‘Non biologic therapy’ 


 
2. A scenario where the NICE treatment pathway is removed to see if this has any impact on 


the cost effectiveness of first line bDMARDs monotherapy compared to cDMARDs in 
patients who cannot receive MTX  
 


cDMARD strategy bDMARD strategy 


cDMARDs First line bDMARD monotherapy  


cDMARD cDMARD 


‘Non biologic therapy’ ‘Non biologic therapy’ 


   
1.2. The modelling of sequential bDMARD treatments from TA195 and TA247 has been 


conducted in a simplistic manner and is unlikely to reflect the true cost effectiveness of 
the full treatment pathway of bDMARDs compared to cDMARDs.  


 
The AG has not modelled a reduction in clinical effectiveness and time on treatment for subsequent 
lines of therapy in the model (Section 6.3.11, pg360 and Section 6.3.15, pg 373-376). Reduced 
effectiveness for sequential lines of therapy has been modelled previously in NICE TA247 and can be 
clearly seen in RCTs in TNF inadequate responders (TNF-IR) in TA195.  This approach is an 
oversimplification and is inconsistent versus these existing NICE appraisals. It is also likely to be 
unreflective of the true cost effectiveness of the NICE bDMARD treatment pathway compared to 
cDMARDs. 
 
In this appraisal, the AG has assumed that the efficacy of rituximab will be equivalent to abatacept IV 
from the AG’s NMA in Section 6.3.11, pg360 based on near equivalence of ACR response in a TNF-IR 
population from Malottki et al 20113.  This assumption does not reflect clinical reality. There is a 
clear difference in efficacy between the abatacept DMARD inadequate response (DMARD-IR) trials 
and the rituximab TNF-IR trial (Table 1). Furthermore, it is not clear from the TAR what efficacy 
estimates have been used for tocilizumab and MTX, which are used as the subsequent therapies 
after rituximab in the bDMARD treatment strategy. It is assumed that first line efficacy data for 
tocilizumab and MTX has been used by the AG. If so, this is likely to significantly overestimate the 
treatment response for these therapies in this position in the pathway.  Furthermore, the AG in 
TA130 noted that it would be clinically inappropriate for patients to use MTX as a single therapy 
after failing bDMARDs combined with MTX and sulfasalazine was used instead.15 
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Table 1: ACR response for abatacept IV from a DMARD-IR population has been used for rituximab 
in a TNF-IR population.  
 
Trial  (AIM) 6 months DMARD-IR 


population taken from the 
TAR  


Abatacept IV (ATTEST) 
DMARD-IR population taken 
from the TAR*  


Rituximab (REFLEX) (24 weeks)
35


 
TNF-IR population 


Intervention PBO+MTX Abatacept 
IV 


PBO+MTX Abatacept IV PBO+MTX Rituximab 


% achieving 
ACR 20 
response 


39.7% 67.9% 41.8% 66.7% 18% 51% 


% achieving 
ACR 50 
response 


16.8% 39.93% 20% 40.4% 5% 27% 


% achieving 
ACR70 
response 


6.5% 19.8% 9.1% 20.5% 1% 12% 


*excludes infliximab arm of the trial  


 
Registry data also suggests a reduction in time on treatment over time on subsequent TNF 
inhibitors4, as utilised in the Pfizer model (Figure 1).  The AG has not modelled this in their economic 
evaluation.  The failure to take account of evidence of subsequent treatments in the AG model 
provides a biased estimate of the overall cost effectiveness considering the AG have modelled the 
NICE bDMARD treatment sequence in comparison to cDMARDs, as opposed to first line bDMARDs 
versus cDMARDs.   
 
Figure 1: Treatment cessation in the Pfizer model based on registry data 


 
A: Figure taken from Hjardem et al, 2007; B:   Derived from the Pfizer economic model 
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 If the full treatment pathway is part of the cost-effectiveness estimate, the reduction 
in effectiveness and time on treatment for subsequent lines of therapy should be 
modelled to represent the true cost effectiveness of bDMARDs by either adjusting the 
effectiveness from registry data or making use of available evidence from previous 
NICE appraisals (TA195 and TA247).  
 


2. Combination of the clinical effectiveness for the moderate to severe population with the 
severe population  
 


2.1. The AG has combined two populations defined in the review’s scope; moderate to severe 
and severe into one evidence network  
 


The clinical evidence used to inform the economic model should reflect the populations being 
assessed in the economic model, namely both severe population and a moderate to severe 
population. It is noted that for the EULAR response and ACR response network meta-analyses 
(NMAs), the AG has combined the network for the moderate to severe population (defined as DAS20 
>3.2 and <5.1) and severe (defined as DAS28 ≥5.1). No explanation has been given for joining the 
two populations in either the Methods Section 5.1, pg 57, or within the results Section 5.2, pg 68, 
although there is reference to the populations being combined on pg 70 in Section 5.2.1.1. Pfizer 
believes that the only rationale for merging the two populations is to allow a EULAR response 
network to converge. 


 
Pfizer believes the AG should conduct a separate analyses of the severe DMARD-IR population as 
defined by the scope5 removing all moderate trials from the network. The effect of combining both 
severe DMARD-IR and moderate to severe DMARD-IR populations will lead to an underestimation of 
efficacy in the severe DMARD-IR population.  


 
 Pfizer recommends both EULAR and ACR evidence networks be re-analysed for a 


severe DMARD-IR population and the results for the severe DMARD-IR population 
incorporated into the economic model. 


 
 Pfizer recommends the removal of the moderate trials from the EULAR Response and 


ACR response networks so that the severe DMARD-IR population can be analysed.  
 
3. The evidence base for EULAR is severely restricted and diluted versus ACR 


 
3.1. Significantly fewer trials report EULAR response compared to ACR response. This results in 


incomplete efficacy estimates for bDMARDs and favours more recently approved bDMARD 
treatments. 


 
It is noted that the basecase EULAR response network (Section 5.3.2.1 EULAR – Main Trials, figure 5, 
pg 129), currently consists of 11 studies which rises to 15 studies in the largest sensitivity analysis 
(Section 5.3.2.2 EULAR – Main Trials plus Prior Biologics with AMBITION figure 6, pg 134). Three 
treatments being compared in this health technology assessment are missing from the basecase 
EULAR response network, CTZ, CTZ+ and ABA SC. Sensitivity analyses allow for the inclusion of CTZ+, 
however, there remains no data for either CTZ or ABA SC. The EULAR response network has fewer 
than half of the studies which are present in the ACR network where the basecase consists of 28 
studies (Section 5.3.2.4 ACR – Main Trials, figure 8, pg 148) and the sensitivity analysis consists of 40 
studies (Section 5.3.2.5 ACR – Main Trials plus Prior Biologics with AMBITION, figure 9, pg 153). 
Within the ACR basecase and sensitivity analyses only CTZ treatment is not present. This suggests 
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the ACR response network evidence base is larger and more inclusive than EULAR response and is 
likely to provide a network that converges for the efficacy of the treatments in a severe only 
DMARD-IR population. In addition, it is noted that the recent trials are more likely to report EULAR 
response, which suggests a bias in favour of the more recent bDMARDs. 


 
Pfizer argues that the Swefot trial6 be removed from the EULAR response network. Pfizer believes 
the Infliximab + MTX arm of the trial is outside of the appraisal scope. The protocol allows for 
participants randomised to Infliximab + MTX to switch to ETN should they experience an adverse 
event to infliximab. This has occurred in 5/128 participants and these have been included in the 
study analyses. This is not a pure Infliximab population and therefore Swefot does not meet the 
scope of this appraisal. In addition, a further 13 participants randomised to the infliximab + MTX arm 
of the Swefot trial increased the frequency of Infliximab from every 8 weeks to every 6 weeks. The 
scope does not allow for intensification of bDMARD therapy and as such this is further rationale for 
Swefot not being a valid trial for this evidence network.  


 
Without the Swefot trial in the network, there would be no link to the ETN trials (LARA 7 and JESMR 
8) and combined bDMARDs trial TACIT 9 resulting in four further products being missing from the 
EULAR NMA basecase (ETN, ETN+, combined bDMARDs and intensification of cDMARDs). 
Introducing additional trials in the sensitivity analysis would allow CTZ+ into the network but none of 
the four treatments previously mentioned. We therefore believe that this is a further reason the 
EULAR response network is not appropriate to analyse bDMARDs for the treatment of severe RA in a 
DMARD-IR population. 
 
Pfizer did not analyse EULAR response due to a lack of data which in our opinion meant such an 
analysis would not be robust. It is noted in the TAR that “In the case of the analysis of the EULAR 
data there were relatively few studies and too few to update the between study standard deviation” 
(page 67). Because of the sparse data set for the EULAR outcome, the TAR NMA used a ‘weakly’ 
informative prior distribution for the between study standard deviation (A half normal distribution 
with mean 0 and standard deviation 0.32). Pfizer believes the use of a weakly informative prior 
distribution is an indicator of poor model convergence and fit.  
 
The ACR response NMA was used to generate an estimate of response for bDMARDs in the severe 
MTX naïve population due to only one trial presenting EULAR response evidence. Accordingly, no 
economic evidence for bDMARDs in combination with MTX in a severe MTX naïve population. With 
the Swefot trial removed, there would be no trials presenting a EULAR response for DMARD-IR 
moderate to severe population.  The network for a DMARD-IR severe population basecase would not 
contain seven possible treatments in the base case. Therefore for two of the three populations 
identified within the scope of this appraisal, there are no evidence networks for the EULAR response 
and for the third population there is missing evidence for a number of treatments. This severely 
undermines the use of EULAR response as an appropriate measure of efficacy. 
 


 Pfizer recommends the use of ACR response as the most appropriate response 
measure for economic modelling using the best available evidence to minimise 
uncertainty  


 
 Pfizer recommends the removal of the Swefot trial from the EULAR response network 


due to its design being out of scope 
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 Given the uncertainty associated with this analysis it is unclear why the EULAR NMA 
results would be used as a measure of effectiveness in the economic model and Pfizer 
recommends that ACR response is a more appropriate measure of effectiveness.  


 
 
 


3.2. The model does not take into account moderate EULAR responders who have a 0.6-1.1 
change in DAS28 and can reach clinical remission (DAS 28 <2.6).  
 


The model does not take into account moderate EULAR responders 10 who have a 0.6-1.1 decrease in 
DAS28 and can reach clinical remission (DAS 28 <2.6), or low disease activity (DAS 28 <3.1). The 
current NICE guidance is not in line with the BSR or EULAR guidelines for the treatment of RA with 
bDMARDs where bDMARD treatment can be initiated in moderate to severe disease and a target of 
at least low disease activity is expected after a 6 month trial 11, 12. A number of these patients with 
moderate to severe disease (starting DAS28 of ≤3.2 <5.1) can reach clinical remission, or low disease 
activity using bDMARDs, despite obtaining a decrease in their DAS of less than 1.2. According to 
current NICE guidance, these patients will be required to stop their biologic treatment although 
reaching clinical remission, or low disease activity. These patients should be allowed to continue 
treatment.  In addition these patients are currently not modelled in the economic model and this will 
lead to an economic underestimation to the value of bDMARD therapy.    


 
 Pfizer recommends that these moderate EULAR responders should be included in the 


economic model as currently the AG’s model does not reflect the true benefit of bDMARDs 
in more moderate disease. 
 


3.3. ACR response is an appropriate response measure for economic modelling rather than a 
EULAR based model, and is in line with previous NICE appraisals and decision making 
using the best available evidence. 


 
Pfizer believes that the ACR response is the most relevant outcome for modelling RA due to a 
number of limitations in the evidence base for EULAR response that have been outlined above.  In 
terms of clinical validity and discriminatory ability the available literature suggests ACR and EULAR 
response are equivalent 13, 14. Pfizer notes that the AG cite Van Gestel10 to suggest that EULAR is 
superior to ACR response with better construct and discriminate validity (Section 3.1, pg 43). The AG 
fails to explicitly note that this study considered only ACR 20 responders and did not consider ACR 50 
and ACR 70 responders and this is likely to explain the loss of construct and discriminate validity 
seen in this study.  Indeed, both the European league Against Rheumatism and the American College 
of Rheumatology do not discriminate between the outcomes and recommend that both are 
collected in RCTs to measure response16. Pfizer argues that ACR and EULAR response are equally 
valid response measures to be used in the modelling of RA. Furthermore, ACR response is in line 
with previous NICE appraisals and decision making given that the majority of recent NICE appraisals 
have considered ACR based models.  
 


 Given the limitations in EULAR outlined above, Pfizer argues that ACR should be used as 
the initial effectiveness in the economic model to provide consistency with previous NICE 
decisions based on ACR economic models. 
 


4. Inappropriate use and choice of registry data to inform key relationships in the model is likely 
to underestimate cost effectiveness of bDMARDs compared to cDMARDs 
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4.1. The use of the ERAS database to inform HAQ progression for cDMARDs does not reflect 
patients with more established disease. The use of this dataset is likely to underestimate 
HAQ progression in patients on cDMARDs and ‘non biologic therapy’ in moderate to 
severe and severe RA populations in the model.  
 


The use of the ERAS dataset to estimate cDMARD HAQ progression (Section 6.3.14, pg 370) has a 
number of limitations which Pfizer feel will underestimate progression on cDMARDs and increase 
the ICERs for a bDMARD strategy compared to cDMARDs. There are clear differences in the datasets 
used to estimate HAQ progression for bDMARDs and cDMARDs. ERAS and BSRBR contains patients 
with early RA and established RA respectively. The baseline characteristics (Table 2) in the two 
datasets are noticeably different in terms of disease duration and HAQ score and they are from 
different historical time periods. Similar issues exist with the NOAR and ERAN early RA datasets used 
by the AG to validate their analysis (pg.371). 


 The observational cohorts (ERAS / ERAN / NOAR) by definition look at a normal distribution of 
patients with inflammatory arthritis: to the left of the curve, there will be patients who don’t need 
any treatment (disease is quiescent) and to the right will be some patients who would meet criteria 
for bDMARDs but do not receive them (patient choice, bDMARD not available i.e. pre 1999). The 
vast majority will be in the middle with mild-moderate disease. The BSRBR cohort are a group of 
patients to the right of the curve and are applicable to generate a HAQ progression for cDMARDs 
that would be useful as a comparator in a moderate to severe and severe population.  The HAQ 
progression curve generated from the observational cohorts is not appropriate for the vast majority 
of the population who would not be eligible for bDMARDs. The BSRBR control cohort provides a 
better source to estimate HAQ progression on cDMARDs and should be utilised by the AG.   


Table 2 Comparison of characteristics between the BSRBR and ERAS datasets 
Characteristics  BSRBR 


24
  ERAS 


50
 


 bDMARDs  cDMARDs cDMARDs 


    


Age  56  ± 12 60 ± 12 55 (IQR:45-64) 


Female (%) 76 72 65 


Disease duration 12 years (6-19) 7 years (1-15) 8.1 months  


DAS28 6.6  ±  1.0 5.0  ± 1.4 NR 


HAQ 2.1  ±  0.6 1.5  ±  0.8 1.0 (IQR 0.5-1) 


RF+. %  65 58 62.9 


 
Furthermore, the AG has identified a number of limitations with the ERAS database as a source to 
estimate HAQ progression for cDMARDs on page 372. These include only 15 years of follow up in the 
cohort, baseline characteristics not matching the data used in the cost effectiveness analysis and the 
dataset not including inadequate responders to cDMARDs.  Pfizer also acknowledges and agrees 
with the AG that some of these limitations will apply to the studies used previously to estimate 
mean HAQ progression for cDMARDs. Nevertheless, these studies provide consistency across 
previous NICE appraisals.  
 
Pfizer would like to note some further limitations with the ERAS dataset that may lead to 
underestimation of HAQ progression from this source. Patients were enrolled in ERAS between 1986 
and 199817 and a number of biases may be introduced as a result of the historic nature of the cohort. 
One such bias is the high percentage of surgeries and joint replacements recorded in the dataset. At 
10 years follow up the cohort reported that 27% of the patients had orthopaedic surgery. Major joint 
surgery was performed in 12% and excision anthoplasty and/or joint fusion were performed in 5%. 
Overall, 9% of the cohort had multiple joint surgeries. 18 These interventions are likely to either halt 
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or more likely significantly improve HAQ levels in the cohort and could explain the levelling off in 
HAQ seen in the analysis from around 10 years in the assessment group’s analysis.  
 
Another limitation is the significant loss of observations seen over time in the ERAS cohort which 
may impact the HAQ trajectories estimated by the AG. The AG’s estimate is based upon Norton et al 
201317 who employed a similar analysis over a 10 year period.  In the study only 61% of patients in 
ERAS completed the 10 years follow up.  Given the AG analysis is over 15 years; Pfizer suggests that 
the AG clarify the number of observations between 10 and 15 years that the analysis is based upon. 
Pfizer argues that potentially more healthy patients are remaining in the cohort over time and 
biasing the analysis given patients with higher HAQ scores are more likely to die.  This could explain 
the diminishing effect seen in HAQ progression over time as healthy patients remain in the cohort 
and reduce the mean HAQ score over time. It is not clear from the TAR whether anything was done 
to explore this potential bias in the data.  
 


 The ERAS dataset is inappropriate to estimate HAQ progression for cDMARDs and will lead 
to an underestimation of HAQ progression, whilst increasing uncertainty in model results. 
The BSRBR control cohort should be utilised to provide an estimate of HAQ progression for 
cDMARDs. Previous studies used to estimate HAQ progression for patients in cDMARDs 
also have limitations and are also likely to underestimate HAQ progression. Given 
uncertainty in this estimate previous values used in NICE appraisals should be used to 
maintain consistency in approach.  
 


4.2. Inconsistent methods used to estimate HAQ progression for bDMARDs and cDMARDs adds 
further considerable uncertainty to results of the economic evaluation.  
 


Pfizer notes that the AG has employed two different approaches to estimating HAQ progression for 
cDMARDs and bDMARDs. These differences in methods lead to further uncertainty to model results 
given the approaches are not comparable.  The AG has estimated HAQ progression for cDMARDs 
based on HAQ class trajectories  using a growth mixture model approach (pg. 370-72), whilst for 
bDMARDs it estimated HAQ progression for Moderate and Good EULAR responders using a 
Autoregressive Latent Model (pg 365-370). It is unclear what impact the use of different methods of 
estimating HAQ progression will have had on model results. 
 


 Pfizer request a consistent approach for estimating HAQ progression for bDMARDs and 
cDMARDs should be used by the AG. Currently, it is not clear what impact the different 
methods are having on model results and whether they may be biasing one class of 
treatments over the other.    
 


4.3. The VARA database used for mapping ACR to EULAR has low generalisability to the UK 
clinical setting and the use of this source adds considerable uncertainty to the results of 
the economic model.     
 


Pfizer welcomes the attempt by the AG to use ACR in a scenario analysis to address the wider 
evidence base given the limitations highlighted with EULAR (Section 6.3.11 pg 359-360). However, 
Pfizer has a number of concerns regarding the choice of dataset and estimation of the relationship 
between ACR and EULAR used in the AG model. The concerns can be summarised as follows: 
 


 Low generalisability of the VARA database to a UK population being treated with bDMARDs 
which may introduce a number of confounders to the ACR to EULAR relationship. 
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 Limited reporting of the ACR to EULAR relationship lacks transparency and doesn’t 
demonstrate whether there is a strong relationship between the two outcomes. 


 Use of an additional mapping relationship will increase uncertainty in model results and ACR 
should be used directly in the model to explore uncertainty in the relationship. 


It has been previously noted that there may be issues of external validity with RA registry data. 
Kremer et al have previously written: ‘the patient populations should ideally be representative of the 
population at large in the country or area from which the database is derived. In order to achieve 
representativeness, either the majority of patients in a particular area, or an appropriate selected 
random sample, should be studied. If not, there is the potential for bias as patients with particular 
characteristics may be over or underrepresented.’ 19. Pfizer are concerned that the choice of US 
registry data by the AG does not consider these concerns and that underlying confounders and 
difference in clinical practice have not been controlled for in their analyses.  
 
The AG provides no justification of why the VARA database was chosen to inform the relationship 
between ACR and EULAR. Given that ACR is not recorded in the BSRBR it is clear the AG will have 
tried to identify other sources of data. However, the choice of the VARA database is concerning 
given the very low generalisability to a current UK clinical practice.  The registry enrols US veterans 
who are mainly males with lower HAQ scores, more moderate disease activity, have a higher 
number of co-morbidities and have a higher percentage of rheumatoid factor positive patients than 
those treated with bDMARDs in the UK (Table 3).  Given these clear differences between the BSRBR 
and VARA databases there are likely to be a number of confounders in the analysis that may affect 
the relationship between ACR and EULAR, especially in a severe population.  
 
Table 3 comparative characteristics between the BSRBR and the VARA databases24 
Characteristics  BSRBR  VARA  


 Bio  Comp Bio Comp 


Age  56  ±  12 60± 12 64± 11 68± 12 


Female  76 72 11 8 


Disease duration 12 (6-19) 7 (1-15) 14± 11 14 ± 12 


DAS28 6.6 ± 1.0 5.0 ± 1.4 3.7 ± 1.4 3.7 ± 1.5 


HAQ 2.1 ± 0.6 1.5 ± 0.8 1.0 ± 0.6 1.0 ± 0.7 


RF+. %  65 58 84 77 


 
There is very limited reporting of how the ACR to EULAR relationship has been estimated by the AG. 
We realise that the ACR to EULAR analysis has been marked academic in confidence and this could 
explain the limited reporting of methods. Given this is an important relationship which informs one 
of the main scenario analyses for the AG’s economic model, Pfizer suggests that there should be 
more transparency in methods and reporting of the analysis. A previous review of RA modelling has 
noted that the choice of primary measure will only have a marked impact on model results where 
the correlation between measures is weak, assuming that data sources and definitions of adequate 
response are comparable20. From the literature it is unclear how well the ACR and EULAR response 
correlate, although it has been noted that they have similar discriminatory potential in determining 
response to treatment 14.Even assuming there is a good correlation between ACR and EULAR, there 
is still likely to be additional noise and uncertainty inserted into the model from using a mapping 
relationship.  
 
Accordingly, Pfizer would recommend that the AG also run a scenario where ACR is mapped directly 
to HAQ in the model rather than using three different mapping relationships to reach final outcomes 
(i.e. ACR to EULAR, EULAR to HAQ and finally HAQ to utility/costs). Firstly, this would provide an 
exploration of the uncertainty in the relationship between ACR and EULAR given the limitations in 
the data, the reporting of the analysis and the additional mapping step that is required to run this 
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scenario. In addition, this would enable the Appraisal Committee to directly compare to previous 
NICE decisions and to identify the main drivers in the cost effectiveness between the AG’s model and 
previous recent manufacturer models used in NICE appraisals and the majority of current 
manufacturer’s models in this appraisal. 21, 22, 23 
 


 Pfizer recommends that ACR is applied directly in the model rather than mapping from 
ACR to EULAR given the low generalisability of the dataset to the UK and unnecessary 
uncertainty an additional mapping relationship will add to the model. Practically, this will 
provide a comparison to previous models used in NICE appraisals and the majority of 
manufacturer models in this appraisal.   
 


4.4. The NDB registry used for relationships between HAQ and Utility and HAQ and mortality is 
also likely to be unrepresentative to a UK clinical setting and adds uncertainty to the 
results of the economic model.     
 


Pfizer has similar concerns regarding the representativeness and generalisability of the US National 
Data Bank for Rheumatic Disease (NDB) dataset used to estimate the HAQ to utility and HAQ to 
mortality relationships in the model (Section 6.3.18 pg 377-381 and Section 6.3.20 pg 382-383). The 
HAQ scores in the NDB bDMARD cohort is 1.1 ± 0.7 and is considerably lower than the BSRBR 
bDMARD cohort with a mean 2.1 ± 0.624. Again the use of biologics is likely to be considerably 
different to the UK clinical practice. Indeed, the AG note that ‘in the US NDB just 1% of observations 
exceed a HAQ of 2.5’, as a justification for low numbers of patients progressing to higher HAQ 
scores. Pfizer would argue that this is indicative of earlier use of bDMARDs in line with their licenses 
and fewer patients are allowed to progress to high HAQ levels in the US. It is unclear what effect that 
this will have on the relationship between HAQ and utility estimated by the AG, but Pfizer suggests 
that there may be a limited number of observations informing the relationship between HAQ and 
utility at higher HAQ levels.   
 
Pfizer believes that the representativeness of the NDB dataset is likely to be low, but acknowledges 
it is a large dataset and this does provide benefits. It is not clear from the TAR what methods have 
been undertaken by the AG to control and explore these underlying biases in the NDB dataset when 
estimating the relationship between HAQ and utility. The HAQ to mortality relationship is from a 
published source and these concerns will not have been explored in this reference. The use of the 
NDB dataset adds a number of uncertainties to the economic evaluation and it is not clear what 
impact these will have on model results.  
 


 Pfizer argues that, despite sophisticated analysis by the AG in a large dataset to estimate 
HAQ to utility in the model, questions remain around the generalisability and 
representativeness of the patients in the NDB to the UK clinical setting. It is unclear 
whether these differences have been adequately controlled for by the AG. Pfizer argues 
that previous UK studies estimating HAQ to utility should be used in the basecase given 
this uncertainty and to allow consistency to previous NICE appraisals.  
  


 Other mortality estimates like Brennan et al 200727 used in the Pfizer submission should 
also be used given the uncertainty of this estimate with regards to a UK population.      
 


4.5.  The NOAR registry has been used to estimate the link between HAQ and medical resource 
use (MRU) in the model. This dataset only includes a limited number of cost components 
and other MRU relationships are more likely to capture the full resource impact of patients 
with RA. 
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The AG has used the NOAR database to estimate medical resource use (MRU) in the model (Section 
6.3.17, pg 376-377). The NOAR dataset used for MRU has been criticised previously by the ERG in 
TA198 25 as being no longer valid for contemporary practice and for determining inpatient facilities 
due to the dataset being from the early 1990s. Furthermore, the ERG suggested that there was wide 
practice variation in the dataset with many patients rarely requiring inpatient care. No outpatient, 
GP visits or other medications costs are included in the current AG estimate and this may 
underestimate the cost of RA at each HAQ level. 
 
 Pfizer understands that there are limited sources to inform this relationship. Pfizer notes that the 
Kobelt 200226 included a broader range of MRU including hospitalisations, surgical interventions, 
outpatient visits, medication, and drug monitoring from the ERAS dataset and this is likely to be 
more appropriate source than the NOAR relationship due to a more complete collection of resource 
use associated with RA. Pfizer realises the use of early RA cohorts is problematic  for estimating costs 
of RA in more severe disease and Pfizer suggests that other MRU relationships should be explored, 
such as Brennan et al 200727 and Malottki et al 20113 to determine the uncertainty in this input.  
 


 Pfizer suggest that the NOAR database is unlikely to capture all medical resource use data 
associated with RA. Pfizer recommends that other MRU relationships are used instead of 
the NOAR to explore the uncertainty in this approach. 


 


5. Use of simplifying assumptions to inform key data inputs and parameters in the model 
 


5.1. Evidence from registries around the world suggests there are differences in drug survival 
times between treatments. These differences in duration of response have not been 
explored by the AG in the economic model. The assumption that the duration of response 
with cDMARDs is equal to that of bDMARDs could underestimate the cost-effectiveness of 
bDMARDs. 


 
Pfizer disagrees with the AG assumption that patients on cDMARDs and bDMARDS will have the 
same drug survival. Pfizer notes that from their own analysis of overall drug survival from the BSRBR 
that patients with DAS28>5.1 in the etanercept + MTX cohort had longer overall time on treatment 
compared to the control cohort, reproduced in Table 143, pg 293 of the TAR. The AG cite in Section 
6.3.15 that there is little data on the duration of response for patients receiving cDMARDs. Pfizer 
argues that the there is considerable evidence for the time on treatment for cDMARDs 28, 29, 30. 
However, we believe the issue the AG found was that there was insufficient evidence to support the 
modelling approach based on EULAR response and therefore have had to rely upon a simplifying 
assumption. This is likely to underestimate the benefit that bDMARDs provide and could 
underestimate their cost effectiveness.  
 
The assumption that there is no difference in time on treatments based on EULAR response for 
bDMARDs by the AG does not take into account the best available evidence. The AG argue in Section 
6.3.15, p374 that only enough data  was available for infliximab, etanercept and adalimumab to 
inform the input for time on treatment for bDMARDs from the BSRBR.  However, differences in time 
on treatment were not implemented because of significantly shorter time on treatment for 
adalimumab and etanercept compared to infliximab. Pfizer is concerned with this approach, as a 
systematic review undertaken to inform the time on treatment for bDMARDs input for the Pfizer 
model concluded that ‘in studies which only enrolled bDMARD naïve patients, ETN consistently 
exhibited higher rates of drug survival than both ADA and INF between 12 to 60 months.’ 47, 51 


Furthermore, etanercept demonstrated significantly better time on treatment in two European 
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registries compared to adalimumab and infliximab31, 32 and one further registry against infliximab33. 
This assumption that there is no difference in time on treatment is likely to underestimate the 
benefit of etanercept and underestimate its cost effectiveness not only versus cDMARDs (given the 
pooling of bDMARDs), but also versus adalimumab and infliximab individually. Given the previous AG 
in TA13030 explored different time on treatment scenarios based on the available evidence, Pfizer 
suggests the current AG should do the same given the new evidence to inform this input.  
 


 Pfizer argues that given the access to the entire BSRBR database, the AG should explore 
the difference in drug survival. Difference in follow up times for the individual treatments 
could be explored through survival analysis techniques. Otherwise, this simplifying 
assumption should be explored in a sensitivity analysis to see what impact this has on 
economic results.   


 
5.2. The combination of monotherapy and combination therapy in one network is not 


reflective of clinical practice as these are distinct populations. The impact of the combined 
network should be explored and two separate sets of results presented for monotherapy 
options and combination therapy options. 


 
Pfizer notes that the AG has combined both bDMARD monotherapy and combination therapy 
(bDMARD + cDMARD) in the evidence networks sections of the TAR (page 129 Section 5.3.2.1 EULAR 
– Main Trials and page 148 Section 5.3.2.4 ACR – Main Trials).The potential effect modification by 
concomitant use of DMARDs/MTX has not been explored by the AG. Thorlund et al 201234 states that 
lumping monotherapy and combination therapy should be avoided without controlling for 
concomitant use of cDMARD.  
 
“If the monotherapy and combination therapies have been combined within a network then one of 
the three approaches are recommended to be undertaken:  
 


(1) Use meta-regression to control for the effect of concomitant MTX–DMARD 
(2) Analyse monotherapy and combination therapy in separate treatment networks 
(3) Analyse monotherapy and combination therapy as different treatments, but in the same 
network.  


Provide sufficient rationale for the chosen approach. Consider additionally using a second of the 
above three approaches as sensitivity analysis.” 
 
The AG appears to have only used approach three; however, no rationale has been given as to why 
this approach has been undertaken.  
 
Furthermore, whilst it may be credible to join the monotherapy and combination therapies in one 
network, Pfizer believes it is inappropriate to rank all treatments in one table when in clinical 
practice these are distinct populations with different treatment options.   Pfizer therefore believes it 
is appropriate to have two separate sets of results for ranking monotherapy options and ranking 
combination therapy options. 
 


 Pfizer recommends that the AG also apply approach 2 as advocated by Thorlund et al 2012 
to validate their approach of combining monotherapy and combination therapy 
treatments in one network. 


 Pfizer recommends having two separate sets of results for monotherapy and combination 
therapy. 
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5.3. There are a number of additional concerns that Pfizer has with the AG’s modelling 
approach, assumptions, data inputs and reporting that are highlighted in the section 
below. Specifically, Pfizer suggests further sensitivity and scenario analyses should be 
explored by the AG to reduce uncertainty in the cost effectiveness. The restricted use of 
sensitivity and scenario analyses limits understanding of key model drivers and does not 
explore the full breadth of uncertainty in the decision problem. 
 


Other concerns with 
the TAR/model/ 
modelling approach 


Pfizer comment and request for action 


Issues with trials 
included in the 
basecase DMARD-IR 
ACR network for 
populations 2 and 3  
 


 Pfizer questions the inclusion of the STAR study 42 in the DMARD-IR 
population 2/3 analyses (Table 13 Page 31). The population of the 
STAR trial does not fulfil the criteria of the scope for this assessment. 
The study was conducted to evaluate the safety and efficacy of 
adalimumab for up to 24 weeks in patients with active RA receiving 
chronic concomitant standard antirheumatic therapy (e.g., 
traditional DMARD, corticosteroids, NSAID, and/or analgesics). The 
ADA+ population in this study is a mixture of participants receiving 
ADA monotherapy (57/318 (17.9%)) and ADA + (261/318 (82.1%). 
The placebo population is also a mixed group. Of the 318 randomised 
to receive placebo therapy, 48/318 (15.1%) received no cDMARD 
therapy during the study. Given that both ADA and ADA+ are being 
assessed separately in the network against cDMARD therapy, the 
STAR study cannot be analysed within this evidence network because 
of its mixed populations. In addition, the population of the STAR trial 
was not truly cDMARD-IR, with 26/318 (8.2%) of participants 
randomised to receive ADA and 23/318 (7.2%) participants 
randomised to placebo being cDMARD naïve. A number of studies 
were not included in the basecase analysis because a percentage of 
their participants had not used previous cDMARDs. This further 
strengthens the concerns around the STAR study having a legitimate 
population for this evidence network. 


 Pfizer recommend the removal of the STAR study as it is not within 
the scope of this current appraisal. 
 


Issues with trials 
included in the 
sensitivity analysis 
DMARD-IR ACR 
network for 
populations 2 and 3  
 


 We would like to highlight that the efficacy estimates of certolizumab 
pegol + MTX in the ACR response sensitivity analysis NMAs may lead 
to an overestimation of its benefit and these should be treated with 
caution due to the uncertainty around its true benefit (Section 
5.3.2.5 pg 153 – 160 and Section 5.3.2.6 pg 160 – 167).  


 
Specifically, participants from the RAPID 152 and RAPID 253 trials are 
excluded 8 weeks before the primary efficacy endpoint and treated 
as non responders if they had not exhibited an ACR20 response at 
either week 12 or 14 and were classed as non responders at week 16. 
However, in these 8 weeks it is possible that some patients would 
have achieved an ACR20 response and were incorrectly assumed to 
have a no response. This is likely to affect the control arm to a 


greater extent due to the higher withdrawal rate (63-81%) 
compared to the intervention arms (17-21%). 
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It has been shown that methotrexate is most effective when step-up 
therapy is employed (as it is in the majority of other trials). The 
restriction on dose increases may have resulted in patients being 
taken into rescue therapy from the control arm that would have 
responded by week 24. This imbalance in withdrawals may have had 
an impact on the treatment effects measured by these studies. The 
ITT primary outcome at 24 weeks suggested a greater treatment 
effect for certolizumab pegol compared to placebo than was the case 
before early escape54.  


 Pfizer recommend that the RAPID 1 and RAPID 2 trials are removed 
from the sensitivity analyses due to the study designs potentially 
overestimating the treatment effect of certolizumab pegol. 
 


Inclusion of 
tofacitinib in the 
NMA for 
populations 2 and 3 


 Pfizer questions the presence of the tofacitinib data in the evidence 
tables and network diagrams throughout the result section of the 
TAR (Pg 153 –pg 167). This contradicts pg 55 of the TAR:  
“ Relevant comparators  
The relevant comparators within the final scope differ according to 
the population considered. The scope stated that tofacitinib would 
be included if NICE had issued positive guidance prior to the report’s 
completion, but this did not occur and therefore tofacitinib was not 
evaluated. “ 
 
Pfizer recognize that the tofacitinib trials may be used to inform the 
network 43, 44, 45. However, tofacitinib does not have a marketing 
authorisation with the EU and is therefore not a legitimate 
comparator for this appraisal and as such, any data related to this 
arm should be removed from the analysis. This would be consistent 
with the data seen from the AUGUST II trial46 where any arms with a 
treatment not defined in the scope are not seen in any analysis, ie, 
phase II drug (atacicept) from AZ (data on page 81 of the report). 
 


Inclusion of all the 
TACIT trial data  


 Pfizer also questions the relevance of the inclusion of the results of 
the multiple bDMARD arm of the TACIT trial in the EULAR response 
NMA as this was not in the scope of the appraisal (Section 5.3.2.1 
EULAR – Main Trials pg 129). Whilst we agree that the Intensification 
of cDMARD arm of The TACIT trial9 maybe relevant to inform the 
EULAR response network, the scope does not allow for a multiple 
bDMARD arm as a comparator. In addition, participants in whom one 
TNF inhibitor is stopped another may be used. The scope does not 
allow for sequential use of bDMARDs and as such any data related to 
this arm should be removed from the analysis. This would be 
consistent with the data seen from the AUGUST II trial where any 
arms with a treatment not defined in the scope are not seen in any 
analysis.  
 


Relevant data is 
missing for ETN+ in 
the ACR network 


 Pfizer believes that there is relevant information missing from the 
network (Section 5.3.1 population 1 (MTX-naïve) for ETN and 
recommend this is added to the network. In Pfizer’s submission 24 
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MTX naïve 
population 1 
 


week data from the COMET trial was presented 47.  At week 24, the 
number of participants exhibiting ACR 20, 50 and 70 responses to 
ETN+MTX were 224/274 (81.8%), 167/274 (61.0%) and 103/274 
(37.6%) respectively. This is compared the number of participants 
exhibiting ACR 20, 50 and 70 responses to cDMARD monotherapy 
159/268 (60.3%), 102/268 (38.1%) and 47/268 (17.5%) respectively.  


 Pfizer believes that this data should be included in the ACR 
response network and feels that this will have a significant impact 
on the ACR response analysis for population 1 in a MTX naïve 
population. 


 


Issues with trials 
included in the 
DMARD-IR ACR 
network for 
populations 1 
 


 Pfizer believes that the PREMIER trial 48does not fit the criteria of the 
scope and recommend its removal from the NMA of the MTX naive 
population. The PREMIER trial specifically allows for an increase to 
weekly dosing for ADA at week 16 if an ACR 20 response has not 
been seen in participants. A weekly dose increase occurred in 69/274 
(~25%) of participants in the ADA monotherapy arm and 29/268 
(~11%) of participants in the ADA + MTX arm. An increase in ADA 
dose is not within the ADA licence 49. In addition, an increase in 
bDMARD dose is not in scope with this appraisal.  


 Pfizer recommend that the PREMIER trial is removed from the 
evidence network and analysis. 
 


Potential Missing 
data EULAR 
response Network 
for populations 2 
and 3 
 


 Pfizer note that the LA RA data for a good EULAR response is not 
presented and therefore question as to whether it has been used to 
inform the EULAR response network (Table 19 EULAR response data 
used in the MTC for populations 2 and 3, pg 115). Pfizer believes this 
should be used within the AG’s analyses. From Machado et al 20127 
131/279 (47%) achieved a good response in the group randomised to 
receive ETN+ compared to 17/142 (12.0) achieving good response in 
the population randomised to receive an intensification of cDMARDs.  
 


Implicit assumption 
that relationships 
estimated from 
ERAS dataset hold 
across all 
populations. 


 ERAS dataset has been used to inform mean pain scores and its 
variance estimated for each HAQ score to inform the utility related 
HAQ relationship (Section 6.3.18, pg378) and HAQ change 
conditional on EULAR response (see Section 6.3.13, pg 364).  


 It is unclear whether these relationships estimated in an early RA 
population are equally valid in moderate to severe and severe 
population given the low generalisability of this dataset to these 
populations. 


 These relationships are only briefly reported in the TAR and it is not 
clear what methods have been used to estimate them or how strong 
the relationships are between outcomes. 


 Pfizer suggests further details of how these relationships were 
estimated and the strength of relationships. 
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No consideration of 
sequences for 
patients in which 
rituximab is 
contraindicated or 
inappropriate due to 
an adverse event 
 


 The AG has not explored differences in the treatment sequence as 
specified in the NICE guidance (TA195) considering a population 
sequence in which rituximab is contraindicated or inappropriate due 
to an adverse event. 


 This will provide a different sequence of treatments as people who 
fail the initial biologic may move to etanercept or adalimumab, 
infliximab, abatacept or golimumab. 


 Tocilizumab as a third biologic in the sequence is not a possible 
option after a second biologic failure. 


 Pfizer argues that the cost effectiveness of this sequence should 
also be presented as this will be different to the results presented 
for patients in which rituximab are contraindicated or 
inappropriate due to an adverse event.   
 


No reporting of 
model validation 
and if an external 
peer review of the 
model was 
undertaken 
 


 No reporting of how the AG’s model was validated and quality 
checked. In some areas of the report it is not entirely clear what 
methods have been taken by the assessment group and 
reproducibility of the model is felt to be low.   


 Given that there is no access to the model this makes the 
transparency of the model extremely low and Pfizer is concerned 
that there has been no independent validation of the model to 
identify potential errors in the model. 


 Can the AG report how the model has been validated and quality 
checked.    
 


Patients in the 
Moderate to Severe 
population of the 
BSRBR are not 
representative of a 
Moderate to Severe 
population seen in 
RCTs or patients in 
clinical practice 
 


 The AG sampled from patients who are MTX experienced from the 
BSRBR including those patients with a DAS28 score between 3.2 and 
5.1. Section 6.3.8, pg 353. 


 Both Pfizer (pg217 TAR) and Abbvie (pg214 TAR) have noted within 
their submissions the limitations of the bDMARD cohort from the 
BSRBR with a DAS28 <5.1 due to them being a very select group of 
patients with non-normal characteristics due to patients not being 
eligible for bDMARDs based on NICE guidance. Hyrich et al 200939 


have suggested that “it is possible that these patients [with a DAS28 
<5.1] are fundamentally different from patients who receive these 
agents [TNF inhibitors] in countries without these restrictions, 
meaning the results may not be generalisable to the wider 
population”.  


 Pfizer suggests that the mean patient characteristics are taken from 
the moderate trials i.e. Etanercept PRESERVE or certolizumab 
CERTAIN and then a covariance matrix from the BSRBR severe 
population is used to preserve the relationship between baseline 
characteristics.  This approach was utilised in the Pfizer submission. 
 


Clarification of 
whether the 
baseline 
characteristics for 
the bDMARD and 
cDMARD cohorts 


 It is not clear whether the AG have used the initial patient 
characteristics from the control cohort and the bDMARD cohort of 
the BSRBR or a combined cohort of both cDMARDs and bDMARDs.  


 Pfizer seeks to clarify this and suggests that only the bDMARD 
patient cohort is applicable to simulate patients given that the 
cDMARD cohort has different baseline characteristics to the 
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have been combined bDMARD cohort.  
 


MTX dose in the 
model and the 
assumption that 
MTX will be 
escalated from the 
lowest dose to the 
maximum dose  
 


 The AG have assumed in Table 185, pg 355, that people on MTX will 
start on 7.5mg per week escalated by 2.5mg per week up to 20mg 
per week. Pfizer notes that MTX is used in multiple places in the 
treatment sequence for population 2 and 3 in the model. This is likely 
to underestimate the cost of MTX throughout the model. Pfizer feels 
it is very unlikely that patients will be started on the lowest dose of 
MTX, as they are likely to have already received MTX as part of their 
initial DMARD therapy.   


 Pfizer argues that a higher starting dose of MTX should be assumed 
throughout the model for MTX.   
 


Underestimation of 
‘non-biologic 
therapy’ and rescue 
therapy in the 
model  
 


 Non biologic therapy has been assumed by the AG to be an 
approximation of cDMARD therapy (leflunomide, gold and 
cyclosporine etc) in Table 185, pg 355. The monitoring assumptions 
for this treatment have not been reported by the AG. 


 Pfizer acknowledge the difficulty of accurately costing the non 
biologic therapy/ palliative care/rescue therapy costs. Pfizer have 
made a similar assumption in their economic model around triple 
cDMARD use. However, we feel it is important to note that these 
assumptions are likely to represent an underestimation of the total 
costs on palliative care and rescue therapy.   


 A recent Pfizer advisory board has suggested that there may be a 
number of additional costs that may be more appropriate to this 
treatment line. These included pain medication, physiotherapy and 
surgery could be considered to treat the symptoms of disease at this 
stage.  It was further suggested that biologics would likely to be 
redundant (by association so would conventional DMARDs) as 
inflammation is no longer the predominant feature of the disease 
and the structural damage is likely to be significantly progressed 
(Pfizer data on file, available on request). Given these additional 
costs, Pfizer suggests that the additional cost of £720 per year 
assumed by the AG is likely to be an underestimation of the true 
costs.  


 Furthermore, Pfizer are concerned that AG’s analysis of cDMARD 
HAQ progression in the model means that relatively few patients will 
ever have a high HAQ score and by association high costs of medical 
resource use in the model.  


 Accordingly, Pfizer feels that the costs of palliative care in the AG 
model has been underestimated and is likely to be in favour of the 
cDMARD strategy compared to the bDMARDs strategy. 
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Assumption that 
bDMARDs will all 
have the same 
monitoring costs as 
MTX and that these 
will be equal to the 
monitoring costs for 
MTX overestimates 
the cost of 
bDMARDs 
 


 The AG has made an assumption that monitoring costs are assumed 
equal for MTX and bDMARDs on pg 356 and 357. It is not clear what 
monitoring costs have been assumed for the other treatments 
included in the model and are presented in Table 185, p355. The AG 
has not reported whether they got clinical input into these 
assumptions.   


 Pfizer is concerned by this simplifying assumption made by the AG. 
The monitoring tests and costs of monitoring for bDMARDs and 
cDMARDs vary between individual treatments in both classes40, 41 


 Furthermore, Pfizer is concerned by the assumption that 
methotrexate monitoring in the first 6 months has been applied to 
biologics. Pfizer do not believe that the frequency of monitoring will 
occur this frequently for bDMARDs. Furthermore, some of the 
monitoring will either be done at home via homecare delivery for 
subcutaneous bDMARDs or during administrations of IV bDMARDs 
and therefore this is additional cost that is unlikely to fall on the NHS 
or be included in current administrations.   


 Similarly, Pfizer does not believe the recurring monitoring cost for 
bDMARDs will be as regular as for MTX. Clinical advisors have 
suggested that the monitoring for bDMARDs will occur around 2-3 
months after the first 6 months. (Pfizer advisory board, available on 
request) Accordingly, Pfizer feels that that the AG has overestimated 
the monitoring costs for bDMARDs compared to MTX and is likely to 
be detrimental to the bDMARD cost effectiveness versus cDMARDs.  


 Pfizer recommend that reduced monitoring costs should be 
assumed for bDMARDs compared to MTX in line with previous NICE 
appraisals (TA130 and TA195). Furthermore, correct testing and 
monitoring costs for individual treatments should be applied by the 
AG from available sources and guidelines. 
 


Simulating the 
expected pain score 
associated with HAQ  
 


 The AG has simulated the expected pain score based on the HAQ 
score in Section 6.3.18 page 378.  The AG report that the estimation 
of EQ-5D utility scores is substantially more accurate when based on 
HAQ and pain than on HAQ alone.  


 Pfizer feels that this is somewhat contradictory. The AG is improving 
predictability of the relationship between HAQ and utility but is still 
using HAQ to improve this relationship and not independent pain 
values.  In effect they are still using HAQ alone to estimate the 
impact on utility. 


  Pfizer argues this does not make this source any more robust than 
the sources used by the manufacturers based on HAQ alone.    
  


Stability of the 
assessment groups 
model given their 
test on the 
appropriate number 
of patients to run 
when generating 
results  


 The AG has indicated that 3000-5000 patients are needed to produce 
relatively stable ICERs when reproducing analyses in Section 6.3.21 
pg 383. A test using 10,000 patients is provided to show the stability 
of the model between two runs illustrating discounted costs, 
discounted QALYs and discounted ICERs s in Figures 100, 101 and 
102.  The figures show a considerable amount of variability between 
treatments at 10,000 patients. CTX+MTX appears to move from most 
cost effective treatment out of 7 treatments to the 4th or 5th most 
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 cost effective strategy. 


 Pfizer is concerned that the AG model results have not been run 
using a sufficient number of patients given the variability of results. 
Pfizer suggest that further testing be carried out to see if this is the 
case.  


Same serious 
infection rate for all 
bDMARDs, but a 
differential serious 
infection rate for 
cDMARDs 
 


 The AG has used a different rate of serious infections between 
cDMARDs and bDMARDs in the model (Section 6.3.19 pg 381). 
However, the AG has assumed serious infections rate between 
bDMARDs is the same. The reference used by the AG for the serious 
infection rate reports a significant difference between certolizumab 
pegol and the control38. 


  In contrast the AG argue that time on treatment should be the same 
between cDMARDs and bDMARDs due to similar toxicities (Section 
6.3.15 pg 381-382).  


 Pfizer argues there should be consistency in approach to applying 
serious infections and time on treatment in the model. 


 Pfizer argues that given difference in the rates for serious infections 
between bDMARDs the individual rates from Singh et al should be 
used. 
 


Pfizer suggests a 
number of further 
scenarios and 
sensitivity analyses 
are undertaken to 
reflect the 
uncertainty in the 
literature, methods 
and model 
assumptions 


 The restricted use of sensitivity and scenario analyses limits 
understanding of key model drivers and does not explore the full 
breadth of uncertainty in the decision problem. 


 Scenarios that explore the cost effectiveness of first line bDMARDs 
rather than the NICE treatment pathway of bDMARDs compared to 
cDMARDs. 


 The use of ACR mapped directly to HAQ in the model given the 
uncertainty in using the VARA dataset. This will also allow a direct 
comparison with recent NICE appraisals and the majority of 
manufacturer submissions in this appraisal.  


 Modelling a scenario for patients who have a contraindication or AE 
to rituximab and progress down an alternative treatment pathway 
on the basis of NICE guidance in TA195. 


 A scenario modelling the reduction in efficacy and time on 
treatment for subsequent lines of therapy as used in TA195 and 
TA247. 


 Cost relationships used in previous NICE appraisals given the 
limitations with the NOAR dataset: Kobelt 2002 used in TA280, 
Brennan 2007 and Malottki et al 2011 used in TA195. 


 Use of mean patient characteristics for moderate to severe 
population from moderate trials like etanercept PRESERVE36 and 
certolizumab pegol CERTAIN37 instead of the BSRBR given the 
limited number of observations and limitations with the cohort in 
this population 


 Rebound assumption where patients are assumed to return to their 
pre-treatment baseline HAQ. 


 Exploration of higher costs attached to non-biologic therapy/rescue 
therapy to explore the uncertainty in resource use attached to this 
treatment in the AG model.  


 Differential rate of serious infections for bDMARDs in the model, as 
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per the reference used by the AG, which showed a significance 
difference between certolizumab pegol and control38 
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RE: Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept and 


tocilizumab for the treatment of rheumatoid arthritis [ID537] 


 
 


Dear Frances,  
 


Thank you for giving us the opportunity to comment on the ScHARR Assessment Report for the 


above appraisal. Due to the substantial size of the assessment report, we believe the standard 


consultation period was insufficient for consultees to have adequate time to review the contents of 


the report in sufficient detail. In addition, due to the considerable amount of information that has 


been redacted within the report, we would again stress that the release of the Assessment Group 


(AG) economic model is of significant importance to us to ensure a fair appraisal. 


 


Our response has focused on the following key areas within the assessment report which are 


bulleted below: 


 Long term HAQ progression when treated with cDMARDs 


 The assumed treatment sequences modeled within the cost-effectiveness analyses. 


 Excluded biologic therapies in the monotherapy subgroup analysis 


 Inclusion criteria within the network meta-analyses sensitivity analysis 


 


Yours Sincerely, 
 
XXX XXXXX 


 
XXX XXXXX 


XXXXXX XXXXXXXXX XXX XXXXXXXXX XXXXXXX XXXXXXX  
HAQ Progression on cDMARDs 
 







We are concerned that the cohort of patients modelled in the ERAS cohort may not accurately 


reflect RA patients today. Norton et al used evidence from patients enrolled as early as 1986, and 


we strongly believe that further validation is needed with more recent cohort data before 


conclusions can be drawn. Clinical experts have confirmed that over the last 20-25 years, the 


treatment pathway and clinical management for RA patients has changed immensely, with 


significant improvements in how cDMARDs are used. We know that cDMARDs are now used 


much earlier and more aggressively in the treatment pathway for RA patients, therefore the effect 


of modifying a patient’s disease (or indeed changes in HAQ) may not be fully captured in the 


Norton study.  


 


Patients in the ERAS database had early rheumatoid arthritis (ERA), RA literature suggests that 


there is a difference in HAQ response between patients with ERA and those with established RA 


[Aletaha et al, 2006]. The AG’s methodology for modeling HAQ progression from the ERAS 


database is difficult to interpret, in particular how the ERAS database and NOAR dataset were 


combined to capture patients with more established RA matching the target population of the 


economic analysis. We would request that the AG provides further details on how the analysis was 


undertaken as we were unable to conclude the methodology from the assessment report.  


 
Treatment Pathway 
 
In section 6.3.2, the AG outlined the chosen treatment sequence within the three populations 


modeled. Roche has noted that the sequences are based on current NICE guidance and not on 


the licensed indications of the biologics assessed. While we agree broadly with most of the 


sequences modeled we do have concerns with particular scenarios relating to the population who 


cannot receive methotrexate (MTX). The AG omits an explanation for the chosen treatment 


sequences for patients who cannot receive MTX. 


 


The AG has assumed patients treated with tocilizumab (TCZ) in the first line would only receive 


one further biologic therapy. However, when either adalimumab (ADA) or etanercept (ETN) are 


given as first line therapy, the assumption is that at least 3 biologics (including TCZ) can be 


administered. In the absence of NICE guidance for the use of TCZ in patients who cannot receive 


MTX, we are unsure of the rationale behind the chosen treatment sequence in the TCZ arm.  


 


Furthermore, the anti-TNF (aTNF) therapy chosen following TCZ is assumed to be ADA, this 


appears to be in contrast with the results of the network meta-analysis which shows that ETN is 


superior to ADA when administered without MTX. If only one aTNF therapy was assumed to be 


administered following TCZ, it would be more appropriate to assume that the next most effective 


agent would be used, therefore we consider ETN should follow TCZ in strategy 4 outlined in the 


below table.  







 
Table 1: The treatment sequences for those patients who cannot receive MTX 


  First-line 
treatment 


Second-line 
treatment 


Third-line 
treatment  


Fourth-line 
treatment  


Fifth-line 
treatment  


Strategy 1  SSZ NBT       


Strategy 2  ADA ETN TCZ SSZ NBT  


Strategy 3  ETN ADA TCZ SSZ NBT  


Strategy 4  TCZ ADA SSZ NBT  
 
 
Subgroup Analysis  
 


We support the conclusion of the AG that there is an important subgroup of patients who cannot 


receive MTX. Current NICE guidance has focused very little on this population which represents 


approximately 30% of all RA patients; therefore we fully endorse the MTA reviewing the 


monotherapy indication separately. The AG’s network meta-analysis demonstrates that TCZ is as 


effective with and without MTX.  


 


Due to the different treatment sequences employed by the AG, the results for TCZ monotherapy 


and in combination with MTX are significantly different. Without access to the economic model, we 


assume that the difference in the ICER is largely based on the omission of rituximab within the 


monotherapy sequence. While the AG are correct that rituximab is not licensed for use in 


monotherapy, it is commonly used within the UK and therefore should be considered a comparator 


within the analysis. We note that there is strong precedent by NICE to consider the use of off label 


treatments as a comparator within technology appraisals [systemic lupus erythematosus ID416].  


 


Inclusion Criteria in Network Meta-Analysis 


 


Based on the information provided within the AG report, we consider the network meta-analysis 


(NMA) base case a reasonable reflection of the comparative efficacy between the relevant biologic 


therapies. Our own NMA produced very similar results to the base case analysis of the 


Assessment Groups. 


 


The AG has undertaken a sensitivity analysis which included studies where prior bDMARDs was 


not an exclusion criterion. As the scope of the appraisal is restricted to early RA and DMARD-IR, 


patients, we would question the appropriateness of including studies where patients had received 


bDMARDs. While we accept the main analysis has excluded trials where patients had received 


bDMARDs, we would challenge the relevance of presenting results for a subgroup which is outside 


the scope of the appraisal.  







Minor Inaccuracies  
 
We have identified a number of minor errors within the assessment report. This is not a complete 
list, as due to the time constraints we were unable to capture all inaccuracies within the report.  
 


Reference Description 


Table 179: In the population 2 and 3 box, tocilizumab is meant to have ‘+ MTX’ following. 


 


Page 363 The following sentence is repeated on the same page: ‘The Assessment Group 


assume that the relationship between EULAR response and HAQ improvement is 


independent of bDMARD’ 


Page 364 In the final sentence influence is spelt ‘onfluence’ 


Page 365 The following sentence has several errors ‘For goor responders there is a degree of 


loss of initial 6month HAQ improvement in subsequent periods’ 


Page 370 Importantly is spelt ‘Importanlty’ 


Page 371 In is spelt ‘int’ 


Page 372 The text refers to Figure 93 and 94, but these are the wrong graphs 


Page 384 Figure 101 is incorrectly labeled QALYs instead of ‘costs’ 
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Assessment of Biologic Treatments for Moderate and Severe 


Rheumatoid Arthritis 


Comments from UCB on the ScHARR Technology Assessment Report 


UCB welcomes the opportunity to respond to the ScHARR report on the use of biologics in rheumatoid 


arthritis. Following a review of the report we would like to provide a number of comments and 


observations for the NICE committee which we believe have significance for the discussion at ACD1. We 


also welcome the opportunity to provide additional data that was highlighted in the report and will provide 


this ahead of the committee meeting. 


 


Summary of UCB comments on key findings from the report 


 


1. Access to the ScHARR economic model 


 


UCB would like to ask for access to the economic model created by the assessment group and for 


reconciliation between the newly created ScHARR model and the BRAM model used in previous NICE 


reviews to highlight where differences in model assumptions are driving the outcome. 


 


2. Exclusion of UCB trials from the base case analysis 


 


UCB would like to understand further the decision to exclude the main, relevant certolizumab pegol 


clinical trials, (RAPID 1 and RAPID 2) from the base cases analysis. We request that this decision is 


reversed and that all the submitted trials are considered in the base case analysis. 


 


3. Calculation of the costs of certolizumab pegol in the ScHARR economic model 


 


UCB would like to understand further the calculation of the annual costs in the first and subsequent years, 


for those interventions requiring a loading dose upon treatment initiation as per their approved license. 


More specifically, the report did not provide clarifications on how the year 1 and future year costs for 


certolizumab pegol have been estimated and the generated costs differ from the UCB submitted 


evaluations. UCB ask that the assessment group provides more information on how these costs have 


been estimated and also on how the certolizumab pegol patient access scheme approved by NHS has 


been accounted for in the calculations. 


 


4. Deviation from the scope in merging populations 2 and 3 in the analysis  


 


The assessment group has combined populations 2 and 3 to form one group in the network meta-


analysis (NMA), which is a significant deviation from the scope which clearly states that each population 


should be investigated separately. It is also unusual as the submitted UCB certolizumab pegol trials cover 


each population distinctly; the RAPID trials reflect population 2 (severe DMARD inadequate responder 


[IR]) and CERTAIN represents population 3 (moderate to severe DMARD IR). UCB would like to 


understand from the assessment group and the DSU why this fundamental deviation from the scope was 


undertaken when evidence exists to allow independent evaluation of these two populations. 


 


5. Use of ERAS and NMD databases to drive HAQ assumptions in the ScHARR economic 


model 


 







UCB would like to understand further the use of the ERAS and NMD databases in the economic model. 


From the group analyses, it seems that the use of these two sources is the major driver of the cost-


effectiveness results  and the HAQ assumption differs from previous models. UCB would like to ask what 


alternatives for this assumption were considered and how the choice was validated as it is one key driver 


of the significant difference between this appraisal and previous biologic cost-effectiveness results. 


 


 


  







Detailed explanation of UCB comments on key findings from the report 


 


1. Access to the ScHARR economic model 


 


During previous Single Technology Appraisals the manufacturers have developed economic models, that 


have been reviewed for accuracy and interpretation by the assessment groups. In previous Multiple 


Technology Appraisals, the BRAM model has been used and has been established as a standard in 


these reviews. Previously (and in other MTA reviews) the manufacturers have been allowed access to the 


assessment group models to validate the assumptions and understand the impact of non-treatment 


elements as the drivers of the cost effectiveness results. 


 


Since the initial release of the assessment report UCB has received communication to suggest that 


access will be given to the model after the first ACD meeting. It will be impossible to understand the 


reasoning behind the ERG findings before the ACD meeting without an opportunity to test the model. 


UCB would like to understand what confidential material within the model is currently precluding its 


release. 


 


In addition, there are significant differences between the evidence base, the cost structures and the 


outcomes of each biologic therapy that are best reflected within their own models and this critique of each 


manufacturer model in the assessment report has been carried out at a very high level (and is factually 


incorrect in several instances for the UCB model submitted).  


 


Furthermore, the variations between each treatment are not adequately addressed in the model.  


UCB asks that the model, the data assumptions driving the model and a reconciliation between the 


ScHARR model and the BRAM model is developed so that the committee can understand the difference 


between this assessment and previous reviews (TA130 and various published STA reviews) (e.g. 


whether it is largely driven by difference between the sources of evidence (such as ERAS) rather than the 


clinical and cost effectiveness consideration of each treatment). 


 


2. Exclusion of UCB trials from the base case analysis 


 


UCB has submitted a range of evidence covering moderate to severe populations (RAPID 1 and RAPID 


2) showing significant efficacy when compared with MTX treatment.  The Phase III RAPID 1 and RAPID 2 


trials demonstrated that treatment with CZP plus MTX was more efficacious than placebo plus MTX, 


resulting in a rapid and sustained reduction in RA signs and symptoms, inhibition of the progression of 


structural joint damage, and improved physical function.
1, 2


 Between them these two trials had over 1,275 


patients in the active arms, making them amongst the largest trials in RA. In addition, other studies with a 


similar design have been conducted in Japanese and Korean patients, and have been included in UCB 


submission. 


 


UCB subsequent clinical trial programme has looked at the operation of the TNF blockers in a moderate 


population (CERTAIN) and a real life setting (REALISTIC). We believe that the range of evidence 


supplied by UCB covers the main populations that represent our licensed population – which has been 


acknowledged and accepted in previous assessments (NICE TA 186). 


 


Despite the range of trials and evidence provided, the Phase III studies RAPID 1, RAPID 2 and J-RAPID 


have all been excluded from the group evaluation due to the inclusion of patients with previous exposure 


to biologic therapy (4%, 1.6%, and 16% respectively). Whilst UCB accept there is a risk of confounding 







due to the inclusion of patients with previous biologic exposure, this small proportion of patients with 


previous exposure to biologics will have no or marginal effect on the efficacy results. 
 


 


It is particularly surprising that the Assessment Group have separated out trials with a small percentage 


of biologic experienced patients, while including studies with unclear explanation on the prior treatment 


and also ignored other significant confounding risks. The main example of this is the pooling moderate 


and severe patient populations, which is of key importance and is covered further in point 4 below. 


Another example is the inclusion of trials that report DAS28(CRP) and DAS28(ESR) in the same analysis. 


UCB ask for further clarification on the assumption stating that DAS28(CRP) and DAS28(ESR) are 


interchangeable where only one is reported (pg 65). This assumption appears flawed as a number of 


articles state that DAS28(ESR) and DAS28(CRP) are not interchangeable.
5-7


 This is particularly important 


considering that DAS28(ESR) can result in a higher proportion of patients being defined as high disease 


activity, especially women, compared to DAS28(CRP), which can have important implications in the 


comparative analyses. UCB would like to see separate sensitivity analyses performed on studies 


reporting DAS28(CRP) and DAS28(ESR). 


 


In summary, UCB requests that the RAPID 1, RAPID 2 and J-RAPID trials are included in the base case 


analysis of the assessment group. The sensitivity analysis conducted by the assessment group including 


certolizumab pegol trials, indicated that certolizumab pegol has the highest probability of achieving a 


moderate or good EULAR response. In addition, the inclusion of the RAPID trials substantially reduces 


the level of overall uncertainty in the analysis as was acknowledged in the report.. 


 


 


3. Calculation of the costs of certolizumab pegol in the ScHARR economic model 


 


The calculation of the annual costs in the first and subsequent years, for those interventions requiring a 


loading dose upon treatment initiation as per their approved license is not clear in the assessment group 


report. Moreover, the assessment group calculation of the cost structure of certolizumab pegol is not clear 


in Table 3 of the report. The annual cost of certolizumab pegol (without administration cost) is stated as 


£9830.86. The first year cost (without the inclusion of the patient access scheme) is £10,367.50 and the 


second year cost is £9295. It appears that the assessment group has calculated an average of year 1 and 


year 2 costs in order to arrive at an annual cost for certolizumab pegol. It is likely that the patient will on 


average be treated for 3 – 5 years,
8
 and so the cost structure in Table 3 overestimates the annual cost of 


certolizumab pegol by £321.75 each year of treatment (the average of 2 years compared with 5 years on 


therapy). Furthermore, the cost calculations of other therapies, particularly infliximab, were similarly 


unclear which may indicate a challenge around the treatment of loading doses in the cost structures. 


 


The inclusion of the certolizumab pegol patient access scheme (PAS) in cost calculations is unclear. The 


Table 3 footnote acknowledges that the PAS removes the cost of 10 vials in year 1 of treatment and has 


been treated as a negative year 1 cost. However the calculation (£2628.50/£357.50) suggests that only 


7.35 vials are removed from the cost. This understates the savings delivered by the PAS by £946.50.  


 


When these two calculation aspect listed above are taken together - overstatement of the annual cost by 


£321.75 and understatement of the PAS saving by £946.50 - the year 1 costs of certolizumab pegol seem 


to have been overestimated by £1268.25. 


 


UCB asks that the assessment group provides a clearer explanation of the year 1 and subsequent year 


costs calculation for certolizumab pegol and the inclusion of the Patient Access Scheme. 


 







 


 


4. Deviation from the scope in merging populations 2 and 3 in the analysis 


 


The primary purpose of this assessment was to understand the clinical and cost effectiveness of biologic 


therapy in both the moderate and severe populations who have shown an inadequate response to 


DMARD treatment. Despite this clarity in the scoping stage and the clear desire of the clinicians at the 


scoping discussion to both widen the access to biologic therapy and clarify the role of intensive DMARD 


therapy, the assessment group has merged these two populations in the NMA - defined as populations 2 


and 3 in the assessment report – rather than assessing these two populations independently. No 


adequate explanation is offered for this significant deviation from the scope.  


 


The current treatment paradigm in the UK accepts the positioning of biologic therapy in patients who have 


failed 2 DMARDs and have a DAS score greater than 5.1. However, the UK is virtually unique in denying 


access to biologics for patients who are DMARD inadequate responders but have a DAS score between 


3.2 and 5.1. It is difficult to understand how the NICE committee will be in a position to make a decision 


on these distinct populations when the ScHARR report have merged the effectiveness data from these 


two distinct patient groups. 


 


Furthermore, it is unclear how the effectiveness inputs into the economic model differ between ScHARR’s 


severe and moderate models, given that they have been treated as one population in the NMA. UCB 


would like to understand further the different inputs and assumptions between the moderate and severe 


economic model and the decision making rationale behind this approach. 


 


In addition, the report casts a level of doubt on the cost effectiveness of biologic therapy in the existing, 


approved, patient group. The report conclusion states that the most likely ICER for MTX experience 


patients is £50,000 which is markedly above the current NICE approval threshold of £20-30k. If the 


analysis had been completed with evidence base for each distinct population considered, it is likely that 


the severe population would remain cost effective. 


 


UCB would like to see a clearer explanation of the reasons behind this departure from the scope and a 


re-analysis of the efficacy data based on separate moderate and severe populations. 


 


 


5. Use of ERAS and NMD databases to drive HAQ assumptions in the ScHARR economic 


model 


 


 


Previous NICE reviews have been sensitive to the HAQ assumptions that have frequently been the driver 


of result variability in the main economic models. Particularly critical has been the assumption of the HAQ 


progression of patients who remain on conventional treatment. Typically, manufacturers assume that 


patients on biologic therapy will experience no worsening of HAQ, i.e. that progression is 0 whilst on 


treatment. This assumption is supported by the BSR biologics register and by the manufacturers’ clinical 


trials that were used to support the Abbvie, MSD, Pfizer and Roche models.
9, 10


 The progression of 


patients on conventional therapy is less well characterised and is defined by manufacturers as between 


0.045 and 0.06 a year, ultimately reaching a maximum HAQ score of 3. As the gap between progression 


whilst on the two therapies is the major driver of utility, and therefore cost effectiveness, even minor 


variations on this figures will have significant impact on the model results. 


 







The assessment group has selected a specific database (ERAS) that seems unusual as a contemporary 


source of evidence on HAQ progression whilst on DMARD treatment. The ERAS database (Early 


Rheumatoid Arthritis Study) was recruited between 1986 and 1998 and whilst is shows a different level of 


HAQ progression to the assumptions in the manufacturers models (and the evidence used in previous 


ERG models) it is unclear how applicable this patient group will be to patients in each of the decision 


populations. The assessment report is unclear on how confounding issues have been explored and 


addressed and also whether a moderate longitudinal population from a time before intensive DMARD use 


is truly a relevant comparator for current patients. Additionally, moderate patients will likely show a lower 


level of HAQ progression over time than patients who are severe enough to justify treatment with a 


biologic therapy. 


 


UCB asks for a fuller explanation of the reasons behind the choice of the ERAS and NMD databases as 


sources of evidence for HAQ progression. In addition reconciliation between the evidence sources used 


in previous assessments such as the BRAM and ScHARR models outlining the impact of these different 


assumptions would be valuable in understanding the different findings of each model.   
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Ms Lori Farrer 
Programme Manager 
Level 1A, City Tower 
Piccadilly Plaza 
Manchester 
M1 4BT 
 


25th September 2013 
 
 
Dear Ms Farrer, 
 
The Arthritis and Musculoskeletal Alliance response to Multiple Technology 
Appraisal (MTA): Adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab for the treatment of rheumatoid arthritis 
(review of TA guidance 130, 186, 224, 234 and part review of TA guidance 225 
and 247) [ID537] 
 
The Arthritis and Musculoskeletal Alliance (ARMA) welcomes the opportunity to 
contribute to the above appraisal. ARMA is the umbrella body for the 
musculoskeletal community in the UK. We have 40 member organisations, ranging 
from specialised support groups for rare diseases to major research charities and 
national professional bodies.  
 
We fully support the responses to the above appraisal by the British Society for 
Rheumatology (BSR) and the National Rheumatoid Arthritis Society (NRAS). 
 
We are very concerned at the prospect of potentially restricting access to biologics, 
which have had a demonstrably life-changing effect for vast numbers of people living 
with rheumatoid arthritis (RA). We completely share the concerns expressed by the 
BSR and NRAS regarding the modelling and the evidence base underpinning the 
recommendations in the report, as well as the potential impact - both personal and 
economic - of restricting rather than improving access to the best available 
treatments for people with RA, which clearly is also a restriction of patient choice.  
 
As we’ve emphasised in the past on many occasions, the cost-effectiveness of 
biologic therapy – and indeed of any therapy - needs to be considered in a broad 
sense, taking account not only the cost of the treatment itself but the benefits it 
produces, in terms of better patient outcomes and longer-term savings to the NHS 
and to society as a whole - and, conversely, the associated personal, economic and 
societal costs of not providing the treatment. Once all factors are taken into account, 
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it is clear to us that there is significant evidence that biologic treatment for RA is 
indeed cost-effective, as outlined by the BSR and NRAS. 
 
The NHS Constitution makes it clear that the NHS “belongs to the people”, and it 
follows that any decision regarding the cost-effectiveness or availability of specific 
treatments which has improved patient outcomes at its heart must start by 
considering benefit to the patient. In this respect, the benefit of early intervention and 
greater access to biologic treatment for the patient with RA is already clearly 
evidenced. As the BSR notes, biologic treatments have revolutionised the treatment 
and management of RA, and as NRAS’ response in particular illustrates very clearly, 
biologic treatment has improved patient outcomes in RA enormously. This is not only 
better for the individual patient, but for the NHS and society at large, as, among other 
things, it helps keep people healthy, independent, self-sufficient and in work for 
longer, thereby remaining both socially and economically active – and therefore, less 
reliant on the NHS and on disability benefits.  
 
In this respect, it should also be noted that RA is a complex condition and associated 
with a large number of co-morbidities, including depression and obesity - conditions 
which have an enormous impact on the quality of life of millions of people in 
England. The associated loss of productivity is not isolated to the patient, but 
extends to their family members and carers, who may find it necessary to restrict 
their paid employment to be able to provide the required care.  
 
It is also clear from existing evidence that the outcomes for people with RA in 
England are substantially worse compared to other European countries. As 
highlighted by NRAS in particular, the treatment currently afforded to people with RA 
in England is simply too little, too late. We therefore fully support the BSR’s and 
NRAS’s recommendation to improve the eligibility criteria for biologic treatment by 
lowering the DAS threshold as articulated in their responses, and to not require 
patients with RA to undergo two separate measurements one month apart. 
 
We urge NICE to take full account of all of the above considerations, as outlined in 
greater detail by the BSR and NRAS in their responses, in the interests of delivering 
improved patient outcomes, greater value, and indeed cost-effectiveness - in the full 
sense of the word.  
 
Yours sincerely, 
 
XXXXXXXX XXXXXXXXXX 
 
XXXXXXXX XXXXXXXXXX 
XXXXX XXXXXXXX, ARMA 
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Lori Farrar 
Committee C Project Manager   
National Institute for Health and Care Excellence 
Level 1A  
City Tower|  
Piccadilly Plaza  
Manchester M1 4BT  
 
20th September, 2013 
 
 
Dear Lori 


 


Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, tocilizumab and 


abatacet for the treatment of RA not previously treated with treated with disease 


modifying anti-rheumatic drugs nd after the failure of conventional DMARDs only 


Systematic review and economic evaluation – Assessment Report 


 


Thank you for the opportunity to make a personal patient statement in response to the above 


Assessment Report. 


 


I agree with the findings of the Assessment Report that the cost effectiveness of treating 


moderate disease is similar to severe disease. However, I have great concerns about the 


conclusions in regard to the ICERS, which are substantially more than in any of the previous 


health economic evaluations undertaken for biologic treatment of rheumatoid arthritis in all 


the previous technology appraisals.  The consequences of acting on the conclusions in this 


report which raises doubt regarding the cost effectiveness of all treatment, would be 


catastrophic to people like me. 


 


Cost Effectiveness 


I was one of the early patients who went onto the Register - I been on Biologic therapy for 


nearly 13 years - and am typical of the kind of patient with long standing disease described 


by the BSR in their response to the Assessment Report. I have severe disease which was 


refractory to cDMARDs and only when I went onto Anti-TNF therapy was I able to regain 


quality of life which was rapidly diminishing up to that point, and avoid having to give up 


work. I am now able to work between 50 – 70 hours a week and employ 22 people. 


However, such is the damage that long term disease causes, in spite of being successfully 


controlled I have had 12 operations (most major joint replacements/fusions) since 2000 


when I started on Anti-TNF therapy. The kind of patient now going onto biologic therapy has 
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much less damage and less likely to have already had surgery, and their HAQ is much more 


responsive in the first year or two of disease as the main driver of their disease is 


inflammation, not long standing mechanical damage like mine. 


 


It seems inconceivable to me that these vital, effective therapies could be denied to people 


in England. I simply cannot imagine the devastating effect that this would have on people 


whose disease does not respond to cDMARDs. I totally agree with comments by the BSR in 


regard to inappropriate referencing to cohorts from ERAS and the States within the model. 


 


The Case for  early aggressive combination therapy (to save on use of biologics) 


We understand the pressure on NHS finances and though we would like to see a small 


number of people with aggressive onset of disease who are both sero-positive and ACPA 


positive, have access to biologics on diagnosis, we appreciate this is not realistic. However, 


we believe that there are patients who could be better controlled on cDMARDs but to 


achieve this, CG79 needs to be much more widely implemented. The guideline recommends 


early referral and commencement on treatment, ideally with combination therapy (more cost 


effective than monotherapy), followed by tight controli. There is quite a lot of data available 


now (eg tREACH trialii and a meta analysis reported in the Annals of Rheumatic Diseases in 


Nov. ‘12iii) demonstrating that RA patients treated early with aggressive double or triple 


combination therapy and prednisolone have both higher remission rates and less 


radiographic progression than those treated with initial MTX montherapy, even when 


intensified with prednisolone and if this happens, the need to use biologics reduces 


significantly. We would therefore like to see much wider implementation of CG79 which 


encourages use of combination therapy and close review until the disease is in remission or 


low disease activity state. If the Assessment report had looked at studies where better use 


had been made of combination therapies, this would have increased the cost effectiveness 


of the biologics. 


 


I hope that with the advent of the Best Practice Tariff which came in on 1st April this year, 


and the HQIP Early RA national audit due to start early next year, that these will be 


additional powerful incentives to drive implementation of the NICE RA Guideline and 


gradually reduce these variations in practice. 


 


There is a pressing need to address current eligibility criteria 


With substantial Registry and further research data available to us, the current eligibility 


criteria are no longer appropriate and we need to address the dilemma faced by  


patients who are doing badly and yet not quite reaching the currently required eligibility 


criteria. These patients continue to sustain irreversible damage which is costly both to the 


individual and their family as well as the NHS and wider society and often, their quality of life 


is miserable.  
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Quote from a Consultant Rheumatologist 


“On a personal note, I am a strong believer that the eligibility DAS should be lowered. This 


would map to other guidelines across Europe (eg Sweden, Germany). To what level is up for 


debate, but I see so many patients who have had a partial response to say 2 DMARDs but 


still have very bad persistent arthritis in a few joints (just last week a lady with very active 


wrists who has tried almost every DMARD and I really believe the addition of a biologic 


would be a great choice for her, but her DAS28 is only high 4's. I fear she is going to lose 


her wrist function completely and I feel like I am standing by and watching this happen”. 


However, we are mindful of increasing the burden of cost in respect of biologic therapies and 


we appreciate that it would be financially unsustainable to simply ask that the DAS criteria be 


reduced to an arbitrary figure such as 3.2 for everyone at the current time. It is worth noting, 


however, that there is substantial clinical evidence that the outcome of RA is worse in 


England compared to many areas of Western Europe, where this is the threshold for entry to 


a biologic.  


 


Approximately 15-20% of RA patients in England will move onto biologic therapy due to 


inadequate response to DMARD treatment. The measuring of DAS28 on two separate 


occasions, one month apart, can cause delay and considerable distress to those who are in 


pain and struggling to cope day to day. Given that patients with another form of autoimmune 


inflammatory arthritis – psoriatric arthritis – only require one single assessment, seems to us 


to be discriminating unfairly against RA patients. 


 


We know that those with a DAS score between 3.2 and 5.1 have outcomes that are similar 


to those with persistent disease activity which is greater than 5.1.(v)  Therefore, further non-


evidenced based restriction to accessing highly effective biologic treatments is likely to 


substantially worsen outcomes for patients with severe disease living in England compared 


to patients in other European countries. 


 


Proposal re: revised eligibility criteria 


We speak to people who fail to reach a DAS score of 5.1, yet have persistent disease, on a 


regular basis through our helpline, community groups and through our social media sites. I 


myself fell into that bracket for nearly 20 years and it was only the advent of the Anti-TNFs 


which gave me back a quality of life which enabled me to carry on working. If it were not for 


the biologics, I would certainly be in a wheelchair permanently instead of occasionally and, 


as mentioned earlier, would have had to give up work years ago.   


It was being on Anti-TNF treatement which enabled me to finally get off steroids.  I was on a 


relatively ‘so-called’ low dose at an average of 5 mg daily, although I did increase the 


steroids (as many do) when I had a flare. However, had I known the damage they would 


cause me when I first started on them in 1983, I would have done anything to get off them 


much sooner than I was able to. NICE RA Guidelines only recommend very short term use 


of steroids (CG79) and it seems inconceivable that in one guideline they are recommended 


for short term use only and yet the consequence of other guidance could potentially leave 


people on steroids long term with no alternative treatment when effective and safe options 
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do exist; or force clinicians to withdraw treatment in order to ‘push’ their patients over the 5.1 


DAS score which seems completely inappropriate. 


We therefore would urge NICE to consider a change to the eligibility criteria to allow patients 


with a DAS between 3.2 and 5.1 who are unable to wean themselves off steroids, to be 


given access to biologic therapy.  


 


We also support the wider usage of parenteral MTX. We have undertaken at least two 


surveys in recent years about patient use of MTX which have both highlighted that there are 


many patients who are not offered the opportunity of sub-cut MTX either at all or early on 


when oral MTX may be causing unpleasant side effects which can be minimised by 


switching to sub-cut. Experience from our helpline tells us that many people struggle with 


side effects for quite long periods of time sometimes as they are not due to see their 


consultant for many months. 


 


We would finally add once again that we feel that lost productivity should be included in the 


model. We know anecdotally from our membership, callers to our helpline, participants in our 


social media sites and from our 40 community groups across the UK just how much part the 


biologics play in preventing people from losing their job and getting back to work. Loss of 


one’s job due to RA also impacts hugely on the family as we found when we did our ‘Family 


Matters’ survey in 2012 where we surveyed nearly 400 family members of someone with RA. 


A summary version of the findings of this is enclosed. Many people do find that when they 


are able to access biologics, they can not only regain quality of life but can get back into the 


work place again. 


 


From NRAS Family Matters Survey 


 


“Nicky has severe RA, constant flares. No medication even touches the sides really; we’re 


trying to get the doctors to put her onto biologics. She’s on methotrexate and it’s not working. 


Any exertion, even putting a couple of shrubs in the garden and she’ll pay the price for days 


afterwards. 


 


It affects your financial situation too, because obviously Nicky isn’t working. She was working 


in property development and it’s ground to a halt, because of RA”. 


 


It seems inconceivable after all the work over many years which has been done by NICE 


and all the RA stakeholders, that we would reverse the decisions to allow access to these 


therapies which have been revolutionary in changing the way in which this disease is 


treated. The life-changing experience of thousands of patients who have benefitted from 


these drugs cannot be under-estimated. Whilst I cannot fully get to grips with a lot of the very 


technical detail contained in this report as I am neither a health professional or health 


economist, I would fully support tighter stopping rules when a biologic is ineffective and 


much greater emphasis on early use of combination cDMARDs, both of which if modelled 


correctly, would I believe increase the cost effectiveness of these drugs. 
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Yours sincerely, 
 
XXXXX XXXXXXXX 
 
 
XXXXX XXXXXXXX 
XXX, NRAS 
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Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, 
abatacept and tocilizumab for the treatment of rheumatoid arthritis 


(review of TA guidance 130, 186, 224, 234 and part review of TA 
guidance 225 and 247) [ID537] 


 


Royal College of Nursing 


 


Introduction 


The National Institute for Health and Care Excellence (NICE) is conducting a 


multiple technology appraisal for the use of Adalimumab, etanercept, 


infliximab, certolizumab pegol, golimumab, abatacept and tocilizumab for the 


treatment of rheumatoid arthritis. The appraisal constitutes the review of TA 


guidance 130, 186, 224, 234 and part review of TA guidance 225 and 247. 


 


NICE commissioned the School of Health and Related Research (ScHARR), 


to conduct a critical review of the appraisal.  The Assessment Group produced 


an Assessment Report (with any commercially confidential information 


removed). 


 


Royal College of Nursing (RCN) was invited to comment on the technical 


contents of the report prior to the report being considered by the Appraisal 


Committee. 


 


Members of the RCN Rheumatology Nursing Forum consisting of nurses who 


care for people with rheumatoid arthritis reviewed the documents on behalf of 


the RCN. 
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Assessment Report - RCN Response 


 


The Royal College of Nursing welcomes the opportunity to comment on the 


Assessment Report of the multiple technology appraisal of the use of 


Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, 


abatacept and tocilizumab for the treatment of rheumatoid arthritis. We note 


that the appraisal is a review of TA guidance 130, 186, 224, 234 and part 


review of TA guidance 225 and 247.   


The RCN’s comments on the technical contents of the report proposals are 


set out below: 


The Royal College of Nursing agrees with the interpretation of the evidence 


and does not think any evidence has been left out.  


At this stage, we are unable to comment on the economic model.   The report 


is an enormous document and very difficult to really understand the bottom 


line within the time given due to the size of it.  However, our understanding of 


the implication from the economic model is that none of the biologic drugs are 


cost effective although the modelling does not seem to have taken into 


account the impact of the disease on loss of work productivity and cost of joint 


replacement surgery. We are therefore, concerned that NICE could take this 


model and decide that it is no longer financially viable for the English RA 


population to have access to these drugs. 


With regards to how the results should be interpreted in the clinical context, 


the RCN is of the view that patient choice should be considered as well as the 


route of administration and the frequency of injections.  Further the dexterity 


need to self inject all mean that patients with rheumatoid arthritis should be 


offered choice regarding the use of biologics. 


 


 


 








 


 
 


 


Comment provided to Healthcare Improvement Scotland by: 


XX XXXXXX XXXXXX, XXXXXXXXXX XX XXXXXXXXXX, XXXXXX 


XXXXXXX XXXXXX XXXXX  


 
 


 


1. The report is likely to be applicable to Scotland; there are minor differences in 
SIGN and NICE guidelines regarding the management of early RA but these 
are not likely to influence the major conclusions (for instance NICE 
recommends [incorrectly in my view] the use of combination cDMARD 
therapy at diagnosis whereas SIGN recognises that step-up strategies of care 
[initial mono therapy, stepping up aggressively in patients with persistent 
disease activity] are as effective) 


2. The BSRBR data should be used with extreme caution where they are used 
to assess efficacy rather than toxicity. The registry was set up to capture 
serious adverse events and not efficacy – the timing of measures of disease 
activity and HAQ score in relation to the start of therapy is critical to 
interpretation, whereas it is of minimal importance in relation to long term 
toxicity. e.g. a DAS28 and/or HAQ measured after 4 weeks of bDMARD 
therapy will result in a false baseline reading, reducing the measured 
'response' between the initial and subsequent scores. 


3. Population 1: the conclusion that bDMARD therapy is highly unlikely to be 
cost effective in patients who are cDMARD naïve is almost certainly correct. 
The conclusion that infliximab + MTX is likely to be the most efficacious 
bDMARD in these patients is not secure, based as it is on small patient 
numbers and in the absence of direct comparisons 


4. In general, the strategy of care in RA is to 'treat-to-target' - frequent review, 
formal assessment of disease activity and escalation of treatment in patients 
with persistent disease activity. The report has really not captured this, and as 
a result misses a key problem in clinical care – patients starting on MTX 
mono therapy have concomitant steroid (oral or parenteral), dose escalation, 
and addition of other DMARDs (typically 'triple therapy' with MTX/SSZ/HCQ) 


 
 


NICE Health Technology Appraisal  -  Assessment Report 
 


 
 Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, 


tocilizumab and abatacept for the treatment of rheumatoid arthritis not 
previously treated with disease-modifying anti-rheumatic drugs and after the 


failure of conventional disease-modifying anti-rheumatic drugs only (review of 
technology appraisal guidance 130, 186, 224, 234 and a part review of 


technology appraisal guidance 225 and 247) 
 


TO:  NICE 
 


12 September 2013 


FROM: Healthcare Improvement 
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if/when their disease is poorly controlled – usually defined in practice as 
having DAS28>3.2. The problem then arises – what should be done if a 
patient still has active disease despite triple therapy+steroid? At the moment 
the answer is to use bDMARD if DAS28>5.1, but to do nothing if DAS28>3.2 
but <5.1. The pursuit of good disease control hits a higher hurdle at this point 
in the pathway than had previously been present. Paradoxically, therefore, 
the best option for the patient can be withdrawal of therapy to allow the 
DAS28 score to drift upwards (>5.1) to render the patient eligible for biologic 
therapy … which makes no sense. 
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Ms Lori Farrer 
Programme Manager 
NICE 
Level 1a, City Tower 
Piccadilly Plaza 
Manchester M1 4BT 
(sent by email to TACommC@nice.org.uk) 
 
 
24 September 2013 
 
 
Dear Ms Farrer, 


 
 


British Society for Rheumatology Response to Assessment Report on Multiple Technology 
Appraisal ID537 (adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, 
abatacept and tocilizumab for the treatment of rheumatoid arthritis 


 
A combined response from XX XXXXX XXXXXXXX and XX XXXXX XXXXXXX 
 
We are grateful for the opportunity of responding to the assessment report on the MTA. We 
welcome the conclusions that the cost effectiveness of treating moderate disease is similar to 
severe disease. However, we have serious concerns regarding the conclusions based on the  
 ICERs for biological treatment in this assessment, which are far greater than other health 
economic evaluations undertaken for biologic treatment of rheumatoid arthritis in TA130, TA186, 
TA225, TA247 and TA280.  The conclusions in this report raise doubt regarding the cost 
effectiveness of all treatment.  Independent economic assessments in each guidance concluded 
that all the drugs being evaluated in ID537 were a cost effective use of NHS resources. In addition 
we note that an earlier evaluation by the Sheffield unit of infliximab, etanercept and adalimumab 
from the BSRBR also found these drugs to be cost effective. “The basecase cost per quality 
adjusted life-year gained by using TNF-_ antagonist therapies is estimated at £23 882, with 
probabilistic uncertainty analysis suggesting that the probability that treatments are below £30 000 
per QALY is around 84%.” (1) 
 
The management of RA has been revolutionised by the introduction of biologic treatments. They 
are the only evidence-based effective therapeutic approach for patients with severe active disease 
that fail to respond to conventional DMARDs such as methotrexate. It is inconceivable that 
patients with RA in England would not have access to these treatments if and when they need 
them. The existing NICE HTA guidance for funding biologics in rheumatoid arthritis require 
patients to have substantially more active and prolonged disease than is required by their 
European licensed indications. These excess levels of severity are also higher than those in all the 
clinical trials on which the evidence base for efficacy exists. Any further restrictions on access to 
highly effective biological treatments can only move NICE HTA Guidance away from the existing 
evidence base. This would potentially undermine the credibility of the process. There is substantial 
clinical evidence that the outcome of rheumatoid arthritis is substantially worse in England 
compared to many areas of continental Western Europe, such as the Netherlands. This disparity is 
shown in international surveys such as QUEST-RA(2). Part of the explanation for such disparities is 
likely to be the substantially higher hurdle for initiating biologic treatments within England 
compared to continental European countries(3). Further non-evidence based restrictions to 
accessing highly effective biologic treatments is likely to substantially worsen results in England 
compared to these comparator countries. 
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We have comments under 5 headings: 
 
1. HAQ progression 
2. Disease duration 
3. Eligibility criteria  
4. Taking non-responders off biologics 
5. Other considerations 
 


1. HAQ progression 


We agree with the authors concerns regarding “the sensitivity of cost-effectiveness models to key 
parameters and modelling assumptions” (p186). The various economic models which have been 
produced to guide treatment decisions about access to biologics in RA include a large number of 
unproven assumptions. These assumptions are most marked with regard to HAQ progression. 
Using data from observational cohorts which have followed all patients presenting to specialist 
units over time is clearly inappropriate as most of these patients will have mild disease and would 
never have required biologic treatments. It is therefore inevitable these approaches will find the 
progression of HAQ is only modest. The work referenced as numbers as 270 and 271 in the 
document show that rheumatoid arthritis is a very heterogeneous disease, with four distinct HAQ 
progressions using latent class growth models on analysing two independent observational 
datasets. Only patients with highly active and rapidly disabling disease failing on cDMARDs would 
be considered for biological therapy, and the HAQ progression in these patients will be very 
different from those with milder disease who will never be considered for bDMARDs. In both 
cohorts there were demographic and disease characteristics that could be used to predict 
membership of classes with worse HAQ progression. If the HAQ progression for cDMARDs was 
confined to those patients most likely to need bDMARDs, this would be more appropriate than 
amalgamating all RA patients.  


However, the ScHARR analysis has used data from the whole ERAS cohort to determine the 
expected progression and concluded that the rate of progression on cDMARDs is less than has 
been accepted in previous appraisals. We agree with the authors of the Assessment Report at the 
foot of page 456 where they state that HAQ “progression calculated from ERAS data……… may 
underestimate HAQ progression as it may contain patients who would not receive bDMARDs.” We 
also agree with the clinical advisors in the assessment group when they cautioned that the 
database that has been used includes a spectrum of patients that have milder disease and would 
not receive biologic drugs.(p373). The same criticism relates to the studies in table 191. We 
therefore consider that using the ERAS data for determining HAQ progression on cDMARDs is 
inappropriate when used as a comparator to biologic drugs. The only appropriate available data, 
noted in the SCHARR report but not used for modelling, suggests that in severe RA in England 
and Wales the progression of HAQ in the absence of biologics is very high indeed. Further 
restricting access to highly effective biological treatments on the basis of these economic models 
is, in our view, inappropriate and would not be based on reasonable comparisons. 
  


2. Disease duration 


The authors of the ScHARR report have clearly recognised that the ERAS HAQ progression may 
not be acceptable as they have also modelled cost-effectiveness with linear progression of HAQ 
on cDMARDs, as used in previous NICE appraisals. We note that when using linear HAQ data 
and discounting of 6% p.a. for costs and 1.5% p.a. for QALYs, the ICER values are similar to 
those in the Brennan study and within the values accepted as cost effective by NICE. However, 
when discounting at 3.5% p.a. as recommended in the current NICE methods guide for technology 
appraisals, the ICER values are between £30-35,000. We consider that even if NICE were to 
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apply this revised discount rate there remains an underestimate of cost effectiveness because of 
the data that have been used to drive the model.  


It was noted in TA130 that cost effectiveness was greater in patients with early rather than late 
disease, a point also raised in the ScHARR report: the authors quote Hernandes’ opinion (p380) 
that the ICER may be affected by 20% depending on the severity of the patients. One explanation 
for this is that many patients with late disease have a greater irreversible component of HAQ than 
those with shorter disease duration. We would like to emphasise that the majority of patients in the 
BSRBR have a longer duration of disease than in the clinical trials and in clinical practice; most 
patients who are currently treated with their first biologic drug will have a significantly shorter 
duration of disease than in the BSRBR. Patients recruited into the BSRBR have established 
severe disease with disease duration of around 13 years (see table 189 page 367). Therefore 
using data from these patients will create an erroneously high ICER. 
 
We also note that the relationship between HAQ and EQ-5D that drives the cost benefit analysis 
has been derived from a US cohort of patients. We consider that the inherent assumption that 
these populations are similar is mistaken. US populations and the population in the BSRBR – 
especially those entered when the register was first established – are almost certainly different in 
the severity, duration and availability of treatment and may also lead to an increase in the ICER.  
 


3. Eligibility criteria  
 
We fully appreciate the challenges in using high cost biologic treatments and have no wish to 
extend their use unreasonably or without clinical evidence. The current criteria for access in the 
UK have several limitations. However, they have stood the test of time well and major changes in 
them do not seem warranted. The argument that most patients with active RA should try intensive 
DMARDs prior to starting biologics is reasonable and well argued. There would be good reasons 
to make the case for requiring intensive DMARDs to be used (ie patients must receive at least 6 
months intensive DMARD treatment prior to starting biologics). The exact definition of intensive 
DMARD treatment would require substantial expert review as the evidence base in relatively 
controversial about which approaches are best and which have significant problems (for example 
high dose steroids may have unacceptable risks for many patients). 
 
We agree with the assessment group that it is inappropriate to use bDMARDs as first line drugs 
with the TEAR and SWEFOT studies suggest making best use of combinations of conventional 
DMARDs being almost equivalent to, but substantially cheaper than first line or early introduction 
of biologics(4,5). We have argued in previous submissions that the cost effectiveness of bDMARDs 
would increase if clinical colleagues were obliged to make best use of cDMARDs in keeping with 
NICE guideline CG79. This would also decrease the need to use biologics. Trials of intensive 
conventional therapy from the start of disease have been shown to potentially halve the need to 
use biologics. One example is the recently reported tREACH trial. Combination therapies 
(methotrexate, sulfasalazine and hydroxychloroquine) were better than methotrexate 
monotherapy, and led to a 50% decrease in the need to use biological therapies. Bridging 
therapies with oral or intramuscular steroids showed no differences between these strategies (6). 
The UK TEAR study found the outcome of combination therapy was similar whether the drugs 
were initiated together or added sequentially for persistent disease (7) – the importance is to 
monitor regularly and treat aggressively until in remission.  
  
In our Joint Statement on the scope we suggested the following be adopted as an eligibility 
criterion: 
 
“Patients should have undergone trials of at least two DMARDs used in combination, including 
methotrexate orally or subcutaneously (unless contraindicated), as well as a treatment with oral or 
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intramuscular steroids, with two months at standard doses, unless significant toxicity has limited 
the dose or duration of treatment of the DMARDs”.  
 
A Best Practice Tariff commenced in April 2013 to financially incentivise hospitals to see patients 
with early inflammatory arthritis (EIA) within 3 weeks of referral, and start DMARDs where 
appropriate within a further 3 weeks, then follow patients up regularly to measure and decrease 
their disease activity(8). A national HQIP audit on EIA and RA will start early in 2014, with 
measures of delays in getting patients onto DMARDs, and benchmarking between units to 
improve services(9). It is hoped that these initiatives will incentivise English rheumatologists to 
make best use of cDMARDs and see patients quickly and treat them intensively. We feel that if the 
Assessment Report had been able to confine itself to studies where best and evidence based use 
had been made of cDMARDs prior to bDMARDs, this would have improved the cost effectiveness 
of the latter.   
 
We are pleased to see that the ICERs for moderate and severe RA were broadly similar. We 
appreciate that if the eligibility for access to first bDMARD was decreased to a DAS28 of 3.2 this 
may increase the number of patients eligible to go onto biologics (although we would hope that 
much of this could be tempered by making better use of cDMARDs, as stated above). NICE RA 
management guidelines advocate the use of combinations of DMARDs and short term steroids in 
active RA(10). One sign that the DMARDs are working is if the steroids can be gradually withdrawn. 
Some patients may have a DAS28 between 3.2 and 5.1, but if their steroids were withdrawn this 
would lead to a DAS28 > 5.1. It would be inhumane in clinical practice to have to decrease or 
withdraw steroids in order for patients to fulfil the criteria to commence their first biologic. CG79 
states that long term steroids should be avoided wherever possible, using biologics where 
necessary in order to achieve this(10). Patients with a DAS28 > 3.2 in spite of intensive DMARDs 
should have access to biologics, particularly if they are steroid dependent. We would like to draw 
the Assessment Group and Committee’s attention to this common clinical problem, and hope this 
will lead to a change in eligibility criteria, particularly as the cost effectiveness of using these drugs 
is little different in moderate and severe RA.    
 
Most studies covered by the Assessment Group were on patients identified at a single time point 
to have active disease. Measuring disease activity on two occasions a month apart painfully 
delays the inevitable need for biologics in 97.2% of patients(11). Patients with psoriatic arthritis only 
require a single assessment of disease activity, putting RA patients at an unfair disadvantage(12). 
RA patients should have a single assessment of disease activity having failed to respond to two 
DMARDs. 
  


4. Taking non-responders off biologics 
 
We also consider it crucial to ensure patients who do not respond to biologics have these high-
cost treatments changed at the earliest opportunity. There are mentions in the Assessment 
Group’s report of how keeping non-responders on biologics renders them much less cost effective, 
and BSRBR data demonstrates that this happens. We would like to point out that much of this 
data is historic, and collected at a time when anti-TNF drugs were the only available biological 
drugs with no other choice if the patient failed on this drug. Now that other choices have been 
made available it is likely that deviation away from NICE guidelines will have decreased. It is 
incumbent on clinicians to demonstrate to commissioners that the guidelines are followed. At BSR 
we are aware of centres that work closely with commissioners to show that well funded biologics 
services that follow patients up and monitor their response to treatment, and stop ineffective drugs 
where appropriate, can be highly cost effective, and we would encourage this practice. We have 
suggested to NHS England that a Best Practice Tariff should be implemented for compliance with 
NICE guidelines on biologics in order to incentivise all units to follow this.       
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5. Other considerations 
 
We also note that the Assessment group mention that lost productivity has not been included in 
the model and this would favour bDMARDs. This relates not only to the patient but to the family 
and carers who may have to give up productive employment to care for their relative or partner. 
This was illustrated in a study of patients with early RA prior to the introduction of biologic dugs 
(12). RA had an impact on one of the socio-economic items measured in almost all patients, and 
was a major impact in 58%. Work disability was 4-15 times higher than in the general population. 
After 3 years, 42% of the patients were registered as work disabled. We understand that there is a 
commitment by NICE to consider full socio-economic effects of a disease as part of Value Based 
Pricing, and hope that these factors can also be taken into account in the analysis, or at the very 
least consideration of these factors be included in the interpretation of the results.  
 
 
 
Signed:  XXXXX XXXXXXX     XXXXX XXXXXXX 


  XX XXXXX XXXXXXXX   XX XXXXX XXXXXXX  
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Preface 


 


The following criteria have been used when addressing the comments made by consultees and 


commentators 


1) Only comments directly relating to the cost-effectiveness of the interventions will be 


addressed. Comments speculating on potential NICE appraisal committee decisions (both 


recommendations and preferred choice for parameter values) will not be addressed, 


comments relating to political issues or to analyses outside of the scope of this appraisal will 


not be addressed. 


2) For readability, lengthy comments have been distilled into key points which are addressed. 


We have attempted to respond to all points related to the cost-effectiveness of the 


interventions. We have tried not to lose any key points within the abridgement. 


3) Where the same comment has been raised on multiple occasions the reader will be cross-


referenced to either a previous response to a specific commentator, or if the point is 


deemed to be extremely important, a frequently raised comment section that precedes the 


responses to individual consultees and commentators. 


4) To reduce the length of this document, where consultees or commentators have provided 


additional data based on statements in the Assessment Group report, (such as correlation 


parameters) or have identified errors in their initial submission, these have not been 


discussed here unless deemed to significantly change the ICER or the Assessment Group 


interpretation of the ICER.  


5) Similarly, points of a semantic nature which would not affect the ICERs have not been 


debated in this document. 


 


This report has been divided into: 


 Factual errors identified by the manufacturers and agreed by the Assessment Group that the 


Assessment Group deem should be explicitly highlighted 


 Frequently raised comments 


 Individual Responses to consultees and commentators 


 


 


 


 


  







 
 


Factual errors identified by the manufacturers, and agreed by the Assessment Group, or identified 


by the Assessment Group that should be explicitly highlighted 


 


Table 3 in the Assessment report contained typographical errors.  These affected the administration 


cost per subcutaneous injection and the cost per year, and additional costs in year 1 for the 


interventions. These costs have been corrected and a revised table is provided below. Note that the 


next to last column now reads as cost per year (including administration costs). The administration 


costs were assumed to be £3.05 per subcutaneous injection, not £2.61 as stated on p354. The £3.05 


cost was calculated assuming 30 minutes (including travel) of district nurse time per injection. All of 


the typographical errors were contained within the table and were not propagated within the cost-


effectiveness analyses. 


The treatment pathways for those who cannot receive MTX have been assumed to contain 


tocilizumab as a third-line intervention, which is outside of NICE’s recommendation. This will 


introduce some inaccuracy, however given the similarity of the costs and efficacy of the bDMARDs 


the results run provide an indication of the likely ICERs for sequences (of three bDMARDs) that 


follow NICE guidance. 


 







 
 


Table 3: The assumed mean acquisition costs for each intervention  


Treatment Dose regimen Details of PAS if 


applicable 


Cost per 


cheapest 


available dose 


(dose) 


Cost per weight-


adjusted dose ¹ / 


standard regimen 


Administration 


costs per 


treatment 


Cost per Year 


(including 


admin costs) 2 


Additional  Costs in 


Year 1 


Abatacept 


(intravenous) 


500 mg below 60 kg, 750 mg between 60-100 


kg, 1000 mg above 100 kg; 0, 2 and 4 weeks 


then every 4 weeks thereafter 


44% discount 


169.34 (250mg) 476.58 


£154 


£8197.47 630.57 


Abatacept 


(subcutaneous) 


125mg weekly following loading dose 500 mg 


below 60 kg, 750 mg between 60-100 kg, 1000 


mg above 100 kg. 


44% discount 


169.34 (125mg) 169.34 


£3.05 


£8964.28 630.57 


Adalimumab 40 mg; every other week N/A £352.14 (40mg) £352.14 £3.05 £9234.94 £- 


Certolizumab 


pegol 


400 mg per week initially, repeated at weeks 


2and 4 weeks followed by a maintenance dose 


of 200 mg every 2 weeks 


Initial 10 doses free 


£357.50 (200 mg)  £357.50 


£3.05 


£9374.30 -£2523.85 3 


Etanercept 50 mg; every week N/A £178.75 (50mg) £178.75 £3.05 £9453.60 £- 


Golimumab 50 mg below 100 kg, 100 mg above 100 kg, per 


month 


100mg dose provided at 


the same price as the 


50mg dose 


£762.97 (50mg) £762.97 4 


£3.05 


£9192.24 £- 


Infliximab 5 3 mg/kg: 0, 2, 6 then every 8 weeks  N/A £419.62 (100mg) £1110.98 £154 £8222.37 6 £1820.47 


Tocilizumab 8 mg/kg every four weeks 21.5% discount 80.38 (80mg) £599.76 £154 £9798.89 £- 


¹Assuming the weight distribution of patients from the BSRBR and choosing the least expensive method of meeting the requirement. The correct dose for a specific patient is calculated 


within the model.  2Assuming no vial sharing  3This value has been simplified for clarity and is negative due to assuming 10 free doses in year 1 as detailed in the patient access scheme. The 


model calculates the timing and number of doses correctly. 4Assuming that the cost of 100mg syringes are set to the price of 50mg syringes as per the previously agreed patient access 


scheme. 5These values have been simplified for clarity, assuming 8 doses in year 1 and 6.5 in each subsequent year. The model calculates the timing and number of doses correctly. 


6Assuming no increase in dose requiring additional vials, - if the response is inadequate after 12 weeks, the dose may be increased in steps of 1.5 mg/kg every 8 weeks, up to max. 7.5 mg/kg 


every 8 weeks; alternatively, 3 mg/kg may be given every 4 weeks. 


N/A – not applicable 







 
 


 


 


Frequently Raised Comments 


 


The Assessment Group Model not being released. 


The Assessment Group understands the frustration of consultees and commentators that the 


Assessment Group model has not been released as this would have provided the exact calculations 


being undertaken within the estimation of the ICERs. The release of the model is not within the 


Assessment Group’s control, and we have sent NICE a version of the model to distribute once 


confidentiality issues (with one of the manufacturers) have been resolved. For clarification, at 


present, were the model to be released, consultees and commentators could iteratively test prices 


for one intervention until the results matched those in the Assessment Report and would thus be 


able to infer a commercial in confidence discount, which the manufacturer refuses to release 


confidentially to consultees and commentators. 


 


The results of the Assessment Group model are contradictory to previous estimates of the cost-


effectiveness of bDMARDs. 


It has been commented that the results of the Assessment Group model is discordant with 


previously published models and NICE technology appraisals. However, as can be seen from Table 


194, when the data have been set to previous values (linear HAQ, discount rates of 6% for costs and 


1.5% for QALYs) the model produces values around £23,000, albeit with a more favourable HAQ to 


utility mapping which do not seem greatly inconsistent with previous estimates.  Thus, it appears 


that the criticism relates to the use of the evidence populating the model. 


It is expected that a greater knowledge base on factors such as efficacy, costs and utility would cause 


the ICER to change over time. As seen in Table 194, the primary driver of the ICER is the assumed 


HAQ progression whilst on cDMARDs, for which the Assessment Group uses a more sophisticated 


approach and alternative datasource in the base case analysis compared with previous economic 


evaluations. The Assessment Group believe that the use of these data has advantages over shorter-


term, smaller size RCTs which have been used previously. 


 


Modelling should be based on ACR response rather than EULAR response 


The manufacturers highlight a number of limitations with using EULAR as the response criteria rather 


than ACR. The Assessment Group note these limitations, but would still contend that continued 


treatment based on EULAR response better represents current UK practice than does an ACR 


response, which also has limitations.   







 
 


The EULAR response criteria is reported in numerous studies, endorsed by the British and European 


Rheumatology Societies (BSR and EULAR), and reflects the existing NICE guidance which are based 


on DAS changes (the metric underpinning the EULAR response criteria). ACR is not routinely 


measured by clinicians in the UK. To construct a model that is based explicitly on ACR requires 


assumptions to be made about the relationship between ACR and clinical decisions to stop or start 


therapies. Since this is done using EULAR inter alia, such an approach only obscures the assumed 


relationship between the two outcomes. The ScHARR model is entirely explicit  about this issue. 


However, in order to evaluate the impact of using a EULAR, rather than ACR response separate 


analyses were undertaken, mapping ACR data (which is acknowledged to be more plentiful than 


EULAR data) onto EULAR data. 


It has been commented that for consistency that ACR response should be the preferred measure. 


This is self-perpetuating as ACR models had typically been presented to the NICE Appraisal 


Committees. Observers at the STA for abatacept (for which ScHARR-TAG was the Evidence Review 


Group) would have heard the Appraisal Committee state a preference for a EULAR model as they 


believed it would better reflects current UK clinical practice. 


There have been requests for the model to be rebuilt to use ACR measures directly. Due to the belief 


that the EULAR response criteria have far more relevance to current UK practice than ACR response 


this has not been done and the considerable resources required to rebuild the model this has not 


been undertaken.  


The Assessment Group comment that the results produced by both the EULAR and ACR models are 


relatively similar (Table 194, p386) and that this therefore provides no indication that the typical 


ICERs produced by the EULAR model are discrepant with those from those using an ACR response. 


 


HAQ progression whilst on cDMARDs 


 


It has been commented that the data set (ERAS) used in calculating HAQ progression whilst on 


cDMARDs may underestimate HAQ progression as ‘Only patients with highly active and rapidly 


disabling disease failing on cDMARDs would be considered for biological therapy, and the HAQ 


progression in these patients will be very different from those with milder disease who will never be 


considered for bDMARDs……. If the HAQ progression for cDMARDs was confined to those patients 


most likely to need bDMARDs, this would be more appropriate than amalgamating all RA patients.” 


(British Society for Rheumatology)  This comment does not appear to take into consideration that all 


four groups identified by Norton et al  1 exhibit a reduction in HAQ increase over time, regardless of 


the increases in the 5 year period (after initial response) that is incorporated within the Assessment 


Group model.  This is in direct contrast to assuming that all patients will eventually have a HAQ of 3 


whilst on cDMARDs only, should they live long enough as has been the approach taken by all 


manufacturers. 


 







 
 


Figure 1.  The classes of patients on cDMARDs estimated by Norton et al. 


 


 


Figure 1 provides evidence of four distinct groups drawn from the entire ERAS cohort. This includes 


both patients that would become eligible for bDMARDs and those that would never do so, as 


correctly noted by the BSRBR. In order to apply the ERAS analysis to the population of interest, the 


analysis estimates the probability of class membership is a function of patient characteristics. Since 


we only sample patients with characteristics that conform to the bDMARD eligible population, the 


appropriate HAQ progression rate can be estimated. This process means that we sample patients 


much more likely to be in classes 2 and 3 (green and yellow lines). These are the classes which 


exhibit the worst HAQ progression in the initial ten years. 


For example, the percentage of class membership for patients who are MTX-experienced, with a DAS 


of greater than 5.1 was: 8.77% for the red (upper) line; 40.18% for the green line; 32.00% for the 


yellow line and 19.05% for the blue (lower) line. This shows that patients receiving bDMARDs are 


more likely to be in the middle classes which exhibit the worst HAQ progression in the initial ten 


years, compared to the overall ERAS population. For information, the annual change in HAQ 


between year 2 and year 7 was 0.044 for the red line, 0.086 for the green line, 0.06 for the yellow 


line and 0.018 for the yellow line.  Weighting these values by the predicted probability of class 


membership gives a value of 0.06 HAQ increase per year between years 2 and 7. 


MSD undertook a systematic review of the literature (detailed in their response to the Assessment 


Group Report) and conclude that ‘the sensitivity analysis applied by the AG of linear progression is at 


least as plausible as their basecase assumption’. The results of the literature review do not report: 


population characteristics; length of follow-up (which is crucial as the data used by the Assessment 


Group have high rates of decline in the initial years); and the numbers of patients within the analysis. 


The Assessment Group comment that the data used within their base case is UK-based, has 15 years 


of follow-up, included over 1300 patients with attempts made to adjust the data to represent the 


appropriate populations by the use of covariates. The Assessment Group therefore believe that 


these data are highly applicable to the decision problem. 


As commented by Pfizer, the ‘levelling off in HAQ seen in the analysis’ could be due to ‘joint surgery, 


exclsion arthroplasty and/ or joint fusion.’ The Assessment Group agree with this statement and 


highlight the fact that all of the submitted models include the costs for such procedures. Failure to 







 
 


incorporate the associated health benefits of surgery, as is the case by assuming a constant HAQ  


worsening, is inappropriate and biased in favour of bDMARDs. 


 


The mapping of ACR response to EULAR response 


The data used within the report were originally academic-in-confidence. These data can now be 


made public, and are contained in Table 1. These data have been assumed to represent the actual 


proportions and no uncertainty has been included. 


 


Table 1: The relationship between EULAR responses and ACR responses in the VARA 


database 


 


Less ACR20 ACR50 ACR70 total 


EULAR ESR, all patients 


   EULAR None 755 4 2 0 759 


Mod 136 27 2 2 163 


Good 57 26 10 2 83 


      EULAR ESR, severe active 


    EULAR None 72 2 0 0 74 


Mod 33 19 0 0 52 


Good 3 9 5 1 12 


 


It has been commented that the VARA database may not be generalisable to the UK as it is American 


data, although no reason has been put forward as to why the relationship between ACR and EULAR 


would change based on location. The Assessment Group deem it reasonable to assume the 


relationship holds, particularly if should it not, the generalisability of all RCTs conducted outside of 


the UK would also become debatable. 


 


 


  







 
 


Assuming HAQ change conditional on EULAR responses but not on bDMARD vs cDMARD will be 


unfavourable to bDMARDs 


Currently there are no data to support an assumption of either equal of differential effect in HAQ 


change between bDMARDs and cDMARDs conditional on EULAR response. Analyses of the relative 


change in HAQ conditional on ACR response presented by the manufacturers (and summarised in 


section 6.2.12 of the Assessment Report) shows no clear advantage for bDMARDs compared with 


cDMARDs. 


 


Treatment effect on pain is not directly proportional to HAQ score and is assumed equal across all 


populations 


All models that do not include pain assume two things, albeit implicitly: 


i) That health utility can be entirely explained by HAQ score (which is equivalent to the 
assumption that HAQ and pain are perfectly correlated) 


ii) That treatment effects therefore need only be described in terms of HAQ 
We argue and provide substantial empirical evidence that i) is not the case. Better estimates of the 


effects of therapies on health utility must look at how HAQ and pain change.  


Ideally one would conduct full evidence synthesis of to estimate the effect of therapies on pain and 


its correlation with HAQ. This is not feasible. 


The second best solution is to use an estimate of the empirical relationship between HAQ and pain 


which assumes that therapies that improve HAQ have a predictable impact on pain. It does not differ 


due to any other patient characteristics other than to the extent to which those characteristics make 


patients more or less likely to be in a particular degree of functional severity. This maintains the 


ability to accurately predict health utility for a fully described health state.  This does not double 


count benefits at all, but will be inaccurate if therapies have a proportionally greater or lesser impact 


on pain than function.  


It should be noted that this risk is entirely equivalent in all other models which explicitly ignore pain 


in the mapping function but these are subject to eh additional bias that they are predicting utility 


from an inadequately description of health so have an additional layer of inaccuracy that is not 


present in the ScHARR approach.  


But note, this would be the case if pain were to be ignored as all other models do 


 


Use of utility and HAQ relationships from the USA may be unrepresentative of UK patients 


We know of no reason why the mapping between HAQ and EQ-5D from the USA would not be 


generalisable to the UK. We have used the UK index scores for the EQ-5D. 


 


 







 
 


 


The role of intensive cDMARD therapy prior to bDMARDs. 


The strategies modelled by the Assessment Group in Populations 2 and 3 all assume that intensive 


cDMARD therapy has been provided prior to the initial bDMARD. This concurs with comments from 


consultees and commentators and is consistent with NICE guidance (CG79). The Assessment Group 


did not (for time reasons) evaluate initial intensive cDMARDs in Population 1 and employed a single 


cDMARD strategy followed by intensive cDMARDs.  Given both the scope of the work to evaluate 


initial bDMARD use, the relatively high ICERs for bDMARDs in such a population and consensus from 


bodies such as the BSR that “most patients with active RA should try intensive DMARDs prior to 


starting biologics is reasonable and well argued” and “the conclusion that bDMARD therapy is highly 


unlikely to be cost effective in patients who are cDMARD naïve is almost certainly correct.” 


(Healthcare Improvement Scotland) would mean that the exclusion of initial intensive cDMARDs 


strategies in Population 1 would not change any conclusion regarding the cost-effectiveness of 


bDMARDs in this group. 


 


The exclusion of lost productivity from the report 


Lost productivity has not been included in the economic evaluationas it does not constitute the NICE 


reference case.  Secondly, were this to be robustly included, the increased lost productivity in 


patients who would have their treatment stopped were RA treatments to consume more resources, 


or the reduction in lost productivity in those patients who receive treatment, and previously would 


not, were the expenditure in RA interventions reduced would have to be calculated. 


 


Unfair criticism of manufacturers who had in the Assessment Group’s opinion not evaluated the 


correct population. 


The Assessment Group believe that BMS and MSD did not provide the Appraisal Committee with 


information on the cost-effectiveness of Population 2 and of Population 3 (however defined). Where 


there is a possibility that two subgroups have different ICERs aggregating the two groups may result 


in a subgroup that is cost-effective to treat appearing to not be, or contrastingly a subgroup that is 


not cost-effective to treat appearing to be cost-effective to treat. Whilst the exact definitions of 


severe and moderate to severe populations were not provided, and could be determined by the 


manufacturers, it is still necessary to evaluate both populations in isolation. The cost-effectiveness of 


Population 3 could only be approximately  inferred from data provided by MSD, and could not be 


disentangled from the results provided by BMS. The Assessment Group note that all but BMS and 


Roche (who only looked at an MTX intolerant or contraindicated population) provided analysis for 


Population 2 using the same definition as the Assessment Group, and that all manufacturers 


(excluding Roche) provided analysis for a Population with a DAS score ≥ 3.2.  


 







 
 


Certolizumab should be associated with a greater incidence of adverse events than other 


bDMARDs  


Data provided as academic-in-confidence by UCB (the manufacturers of certolizumab) together with 


wide confidence intervals for all interventions led the Assessment Group to assume that the adverse 


events were equal for bDMARDs. Should it be assumed these adverse events are greater for 


certolizumab than for other bDMARDs then the cost-effectiveness of certolizumab would become 


less favourable. 


 


The network meta-analysis (NMA) has been undertaken for moderate to severe patients and 


severe patients combined. 


The Assessment Group confirm that was done, for the reason that disaggregated data from the large 


number of trials which recruited patients from both populations were not available. Similar 


approaches were taken by some manufacturers. The Assessment Group believe that pooling the 


patient populations was necessary to allow a full incremental analysis to be undertaken and was not 


related to whether a EULAR or ACR model was being developed. 


Whilst Pfizer (along with UCB) has raised this issue it is noted that in the Pfizer submission it is stated 


that ‘A systematic review was unable to identify sufficient information to permit estimates of 


relative efficacy to be made within the Moderate to Severe population (Section 2). Therefore in the 


absence of evidence, the relative treatment effects from the Severe DMARD-IR combination therapy 


population were utilised. Limited evidence has observed that relative treatment effects are likely to 


be consistent across these populations.’  Therefore Pfizer’s approach does not use differential 


efficacy between the populations.  


 


The inclusion of TACIT data 


It has been commented that the inclusion of TACIT data could distort the results as there were 3 


bDMARDs grouped together within an arm and that the RCT was of open-label design. A request was 


made to run sensitivity analyses without incorporating TACIT data. The Assessment Group comment 


that TACIT will have very little impact on the results as the trial connected Intensive DMARDs to 


Grouped biologics (see Figure 5 p127)and ICERs for group biologics were not evaluated. The 


inclusion of TACIT data does however, provide supporting evidence for the Appraisal Committee in 


determining the respective efficacies of intensive cDMARDs and grouped biologics, albeit with 


limitations regarding homogeneity of bDMARDs and an open-label RCT design.  







 
 


Individual Responses to consultees and commentators 


 


Note that some points may not be answered here, but have been answered in the frequently raised 


comment section. 


Response to comments from Abbvie 


 


 Distilled point ScHARR-TAG response 


1 Inclusion of unblinded studies in the 
NMA 


The Assessment Group acknowledges the potential 
limitations associated with open label RCTs 
compared with double blind RCTs. Notwithstanding, 
the Assessment Group considers that the exclusion of 
open label RCTs would have resulted in the omission 
of relevant clinical trial evidence (for example, BeST, 
Swefot trials) and this deemed more important than 
any potential bias introduced. Information on 
blinding status was presented in Tables 343 to 347.  


2 bDMARDs used as monotherapy and 
used in combination with a cDMARD 
have been assumed to be unrelated 
interventions 


The Assessment Group has used a conventional 
analysis in which interventions are treated as distinct. 


3 The efficacy of bDMARDs in MTX-
experienced and MTX-naïve patients 
are assumed to be unrelated. 


The Assessment Group confirm that the effects of 
treatments were estimated separately and 
dependent on previous treatment with cDMARDs 


4 Populations with substantial prior 
exposure to bDMARDs have been 
included in sensitivity analyses 
without incorporation of meta-
regression 


The Assessment Group only included studies in 
patients with limited exposure to bDMARDS.  Our 
belief was that this would not affect the inferences 
unduly and we did not investigate whether a meta-
analysis would be feasible.     


5 Inaccurate reporting of RACAT data. The data used by the Assessment Group was that 
presented at 24 weeks (Table 2 of the NEJM report) 
which was the appropriate time point for our NMA. 


6 Statements on relative effectiveness 
of bDMARDs are not justified. 


The comment regarding the relative effectiveness of 
interventions in the two populations relates 
specifically to the analysis of ACR data because we 
did not do an analysis of EULAR data for Population 1.  
The probabilities of treatment rankings in the two 
populations will be affected by the fact that there are 
different treatments in the analyses.  The Assessment 
Group did not make any claim about the relative 
rankings of the treatments, only which ones are most 
likely to be the best.  We acknowledge that there is 
more uncertainty about which treatment is the best 
in Population 2/3 than Population 1.   


7 Studies conducted in Asia should be 
excluded from the base case 


The AG notes the points raised relating to the 
exclusively East Asian RA trials (for example limited 
generalisability to the UK with regards to ethnicity of 
trial populations and lower dose prior methotrexate 







 
 


utilised in some trials). However, discussions with our 
clinical advisors led to the inclusion of studies within 
the base case, with an intention (that was not 
actioned due to time restraints) to undertake 
sensitivity analyses without these studies. The 
Assessment Group comment that based on the NMA 
conducted by Abbvie, the inclusion of Asian trials 
appeared to favour tocilizumab monotherapy, and 
that this would be less favoured were the Asian trials 
removed. 


8 A recently published abstract of the 
(open label) CONCERTO trial has been 
excluded from the systematic review 


This abstract was published after the cut-off  date for 
identifying literature and was therefore not included. 
It appears these data were first reported at the 
EULAR 2013 (June) conference. 


9 The use of EULAR may favour 
tocilizumab due to a higher weighting 
of acute phase response than ACR 


 


10 The costs of infusion should be made 
intervention specific based on infusion 
duration. 


In principle, infusion duration could affect infusion 
costs, although as a previous NICE appraisal were 
content to use a single value and deliberate on the 
potential effects the Assessment Group chose this 
approach rather than a potentially arbitrary division 
between day case and outpatient tariffs.  


11 The cost of those requiring home help 
per subcutaneous injection (an 
average of £3.05 per injection) should 
not be applied to adalimumab as this 
is funded within Abbvie’s Homecare 
provider service. 


If the service is provided free of charge by Abbvie 
then this cost has been erroneously applied, although 
it is also unclear how many other subcutaneous 
manufacturers provide a similar service. It is not 
believed that the additional £3.05, on the acquisition 
cost of £352.14 will substantively change the results. 


12 Changes in HAQ score can influence 
mortality and this would favour 
bDMARDs if incorporated (although 
the impact of a different assumption is 
not large) 


The exact change in the ICER was not presented by 
Abbvie, but we are not surprised that the impact is 
not large. We believe that the assumptions used in 
the Assessment Group report are defensible, but 
agree that if it were proven that changes in HAQ did 
influence mortality rates then this would (slightly) 
improve the cost-effective of bDMARDs. 


13 The costs of treating serious infections 
may be underestimated 


It is not clear that these are under-estimated. 
Sensitivity analyses (p384) showed that by increasing 
the impacts of both costs and disutility by 100-fold 
have little impact on the ICERs, so it is unlikely that a 
minor under-estimate of costs would substantively 
change the results. If the costs of treating serious 
infections are underestimated then this will slightly 
disfavour bDMARDs, as would the exclusion of other 
adverse events. 


 


  







 
 


Response to the Arthritis and Musculoskeletal Alliance 


No further comment required. 


 


Response to BMS 


 Distilled point ScHARR-TAG response 


1 EULAR response is equated to a DAS28 
response of ≥1.2, whereas moderate 
responders can improve DAS by only 
0.6-1.2 if their final DAS28 is ≤5.1 


This is correct, although the Assessment Group 
believed that the slight inaccuracy introduced in this 
respect was outweighed by using a response criteria 
much more relevant to UK clinical practice.  


2 People withdrawing due to adverse 
events in the first 6 months should 
receive a second bDMARD rather than 
rituximab. 


This is correct, although few patients fall into this 
category so the results are not expected to 
substantively change. The direction of the ICER is also 
unclear because rituximab has comparable efficacy to 
bDMARDs at half the price and thus for those 
patients who remain on rituximab for a considerable 
time this is more  cost-effective than remaining on a 
first-line bDMARD for a considerable time. 


3 Tocilizumab should not be 
automatically used following 
rituximab. 


Whilst NICE recommendations do not specifically 
state that tocilizumab must be used post rituximab, it 
is recommended in this position and we believe the 
vast majority of clinicians would rather use 
tocilizumab than cDMARDs, so are not concerned 
that the Assessment Group assumption biases the 
ICERs 


4 A BMS analysis attempting to 
implement the HAQ trajectory used by 
the Assessment Group increases the 
ICER by only 30-40% in contrast to the 
100% shown in the model. 


As noted by BMS their approach is simplified, 
particularly as they have not adjusted for covariates 
which predict class membership. The size of the 
increase is not constant due to the ICER being a ratio 
and the Assessment Group notes the increase is only 
approximately 50% when the relationship between 
HAQ and pain is taken from ERAS (p386).  


5 Tolerability profiles are not 
differentiated by intervention. 


BMS suggest the rate of patients discontinuing 
treatment be taken from RCTs. The Assessment 
Group has used a large database to provide markedly 
more observations than from the RCTs, conditional 
on EULAR response, and which is expected to provide 
a more robust estimate of discontinuation levels.   


6 The EULAR responses are assumed to 
be equivalent for both the moderate 
to severe, and the severe patient 
groups. 


We can confirm that EULAR response is assumed to 
be independent of whether the person is in 
Population 2 or 3 and apologise that this was not 
explicitly stated. Bar stating this limitation, BMS 
hypothesise that this could either favour Population 
2 over Population 3 or vice versa. As such, and given 
the lack of data the assumption made by the 
Assessment Group is still felt to be reasonable. 


 


 







 
 


Response to the British Society for Rheumatology (BSR) comments 


 


 Distilled point ScHARR-TAG response 


1 People with longer disease duration 
may be less cost-effective to treat than 
those with short duration due to a 
greater  irreversible component of HAQ. 
Data from the BSRBR are taken from 
patients with longer disease duration 
than those that would be receiving an 
initial bDMARD in clinical practice. 


We confirm that the HAQ drop associated with EULAR has been 
taken from the BSRBR. It is unclear whether the BSR are 
suggesting that, if people with lesser disease duration are 
treated, the proportion of patients obtaining each EULAR 
response is likely to become more favourable to bDMARDs or 
whether the absolute HAQ drop per EULAR response category is 
suspected to be lower (or a combination of the two.) In all cases 
the cost-effectiveness of bDMARDs is expected to become 
more favourable. However, there have been no data provided 
on whether this would affect the rate of HAQ progression on 
cDMARDs. If patients with lesser disease duration also had a 
slower increase in HAQ on cDMARDs then this would adversely 
affect the cost-effectiveness of bDMARDs 


 


Response to Healthcare Improvement Scotland 


 Distilled point ScHARR-TAG response 


1 The BSRBR data was set up to measure 
safety and not efficacy. The timing of 
measures may be important in the early 
weeks of treatment 


The main use of the BSRBR data is in estimates of treatment 
duration. This is unaffected by the timings of measures.  
Treatment response is estimated from the clinical trials, not the 
BSRBR so this is also unaffected by the nature of the dataset. 
We note that the longer term HAQ change whilst on bDMARDs 
is hampered by the relatively short duration of follow up HAQ 
measures. 


  


  







 
 


 


Response to MSD 


 Distilled point ScHARR-TAG response 


1 Failure to report keywords in 
Appendix 2 means that the search 
strategy could not be reviewed 


We apologise for the omission.  This is reproduced in 
Appendix 1 of this documents. In response to the full 
comment: Stage 1 strategy combined the disease 
with high precision RCTs and systematic reviews 
filters (disease AND filters) Stage 2 strategy combined 
the disease with the interventions and the Cochrane 
High Sensitivity Search Strategy (disease AND 
interventions AND filter) 


2 Deviation from the scope for 
Population 1 


As detailed on p51 the populations defined by NICE 
were mutually exclusive but not exhaustive. Our 
approach for resolving this was discussed with NICE 
and clinical experts who deemed this reasonable. 
MSD did not encounter this problem as Population 1 
was not modelled wiithin their submissions 


3 Insufficient details provided on what 
the Assessment Group considered  
appropriate imputation of the data in 
early escape trials 


Each trial that allowed early escape was discussed by 
the Assessment Group and assessed for any bias in 
the handling of the data. For example, such bias 
would exist if all such patients were excluded from 
the reported analyses. 


4 It would be useful to compare the 
results from multinomial and binomial 
results within the NMA 


The Assessment Group used an ordered categorical 
data model rather than a binary model so that we 
could estimate response rates in a single coherent 
model.   


5 The PAS for tocilizumab has been 
applied in the MSD model 


The Assessment Group confirm that this is the case 
and this was wrongly stated in the Assessment 
Report. 


 


 


  







 
 


 


Response to Pfizer 


 Distilled point ScHARR-TAG response 


1 The strategies evaluated should not 
include the full treatment pathway. 


The scope of this appraisal is purely first-line 
bDMARDs and thus NICE cannot make 
recommendations on post bDMARD interventions. As 
such, and with the widespread use of post-bDMARD 
treatments the Assessment Group believe that the 
full treatment pathway must be modelled, as was 
done by all manufacturers (including Pfizer) 


2 Reductions in clinical effectiveness for 
subsequent lines of therapy have not 
been modelled. 


The Assessment Group confirm that this has not been 
undertaken and reiterate that if this had been 
included this would likely be unfavourable to 
bDMARDs (as also discussed by Pfizer within their 
response) 


3 The SWEFOT trial is invalid as some 
patients (5/128) switched to 
etanercept) and that 13 patients 
increased the frequency of infliximab 
from 8 to 6 weeks) 


The AG acknowledges (as stated in the report of 2 
year follow-up data for Swefot by van Vollenhoven et 
al., 2012 [Lancet vol 359, pages 1712-1720]) that 
5/128 (3.9%) patients switched to etanercept for 
reasons of toxicity (described in Table 347 of the AG 
report) and 13/128 (10.1%) patients had IFX infusion 
frequency increased to once every 6 weeks (with 
increased frequency to as often as every 4 weeks 
permitted in the license). However, the AG would 
consider these proportions to be sufficiently low to 
permit inclusion in the NMA. Furthermore, since the 
data for treatment switching were drawn from the 2 
year follow-up report, it is not clear to the AG at what 
time point these treatment adjustments were made 
and so it is possible that the proportion of patients 
switching treatment may have been even less than 
3.9% and 10.1% in the NMA trial population at 23.8 
weeks. In summary, the AG considers the Swefot trial 
to be a useful source of clinical evidence evaluating a 
biologic against combination cDMARDs. 


4 The use of a weakly informative prior 
distribution in the NMA for the 
between study standard deviation is 
an indicator of poor model 
convergence and fit 


This is not true.  Firstly, convergence of the model to 
the target posterior distribution was achieved.  
Secondly, model fit cannot tell us anything about the 
appropriateness of the prior information. 
 
The issue was about how to deal uncertainty about 
the between study prior distribution with relatively 
few studies.  It is common, as we did initially, to 
incorporate reference prior distributions.  However, 
if prior distributions do not represent reasonable 
prior beliefs then posterior distributions will not 
represent reasonable posterior beliefs.  When there 
was insufficient sample data to update the prior 
distribution for the between study standard 







 
 


deviation (assumed to be consistent with extreme 
heterogeneity) posterior distributions about 
treatment effects were implausibly wide.  We used a 
weakly informative prior distribution to acknowledge 
reasonable heterogeneity between studies whilst 
expressing our belief that extreme heterogeneity is 
unlikely. 


5 Different methods were used for HAQ 
progression for cDMARDs and 
bDMARDs 


We have used different datasources to estimate 
these two parameters. Methods applied differ 
according to the characteristics of those datasourcs 
and the fact that we only had access to IPD for one of 
those datasets to conduct analyses ourselves. 


6 The costs per HAQ band used in the 
Assessment Group model may 
underestimate the true costs  


The reasons for the choice of values used by the 
Assessment Group are provided on p375 and the 
assessment group feel that the costs used are 
reasonable. If the costs chosen by Pfizer were used 
then this would be more favourable to bDMARDs, 
although the shape of the graph of costs would need 
to be explained as would the larger divergence from 
the recent results from Bansback et al.2 


7 Time on treatment is assumed 
equivalent for bDMARDs and 
cDMARDs  


The Assessment Group clarify that the survival time 
for cDMARDs is assumed equivalent for bDMARDs 
only when the EULAR response is the same. As 
bDMARDs would be expected to have better EULAR 
responses this would translate into longer survival 
durations, not as Pfizer interpret the text that the 
average survival times are identical. 


8 Combining monotherapy and 
combination therapy in a single NMA 
should be avoided without controlling 
for concomitant use of cDMARD. 


The Assessment Group were unclear on the precise 
point being made and could thus not answer this 


9 The STAR study should be removed 
from the NMA as it combines 
combination and monotherapy and 
cDMARD experienced and naïve 
patients 


The Assessment Group notes the limitations of the 
STAR study but deemed the relatively small 
percentages of no prior cDMARDs (8%) and 
monotherapy arms (<18%) would not overly 
invalidate the trial. Whether to include STAR in the 
main analyses or in sensitivity analyses is a subjective 
decision. 


10 RAPID 1 and RAPID 2 should be 
removed from the NMA sensitivity 
analyses as patients with no response 
at weeks 12 and 14 were classed as 
non-responders at week 16 and MTX 
was not stepped up 


The Assessment Group concluded that this 
imputation would be reasonable and that the RCTs 
should be included within sensitivity analyses due to 
the high proportion of valid data provided. 


11 Tofacitinib should not be within the 
NMA 


The Assessment Group believe that inclusion of 
tofacitinib increases the evidence base and these 
data should be included, Whether tofacitinb has 
marketing authorisation is not relevant. The 
Assessment Group comment that restrictions on the 
compounds considered was primarily used to reduce 
the time required for the literature review 







 
 


12 Data from the Comet trial should be 
included for Population 1 (MTX naïve) 


Having reviewed the data the Assessment Group 
confirm that the Comet trial should have been 
included in the NMA for Population 1 


13 The PREMIER trial should be removed 
from the NMA as it allows for an 
increase in the weekly dosing of 
adalimumab at week 16 if an ACR 
response has not been observed. 


The Assessment Group notes the limitations of the 
PREMIER study in that 29/268 (11%) of people 
increased dose although the timing of the increase is 
unknown as it was permitted any time after week 16. 
However, this study was included due to the large 
proportion of valid data contained 


14 Data from LARA on the proportion of 
good EULAR responses have not been 
included in the NMA  


The Assessment Group erroneously did not divide the 
number of responders into Good and Moderate 
responders.  


15 No consideration of sequences where 
rituximab and MTX are 
contraindicated. 


The Assessment Group has made the simplifying 
assumption that whether a patient can receive MTX 
will be known prior to the first bDMARD and this 
remains constant, and that all patients can receive 
rituximab. The Assessment Group believe that the 
exclusion of rituximab as an option will disfavour 
bDMARDs due to the lower acquisition cost of 
rituximab compared with typical bDMARDs.  


16 Patients in the moderate to severe 
population may not be representative 
of those seen in clinical practice. 


The Assessment Group acknowledges that the BSRBR 
database contains a relatively small number of 
moderate to severe patients. However, given the 
relative similarity of the comparability of the ICERs of 
moderate to severe patients with those for severe 
patients in the Assessment Group model and the 
manufacturers’ models it is not expected that this 
causes any significant bias.  


17 Are the initial patient characteristics 
taken from the bDMARD cohort of the 
BSRBR of from all patients? 


Patients are sampled from the distribution of patient 
characteristics seen in the BSRBR for patients with a 
diagnosis of RA, taking a first biologic drug.  


17 No reporting of model validation or 
external peer review 


The model was reviewed by a second member of the 
Appraisal Team and amended as necessary. The 
checks taken included: extreme value analyses; 
auctioning the code on pen and paper; setting 
identical sequences and obtaining similar answers 
(subject to Monte-Carlo error) and general tests for 
direction of movement of the ICERs given changes to 
input parameters. The Assessment Group also notes 
that the ICER of approximately £23,000 when using 
older discount rates and a linear HAQ progression are 
not too dissimilar from estimates of previous models. 


18 The costs of MTX has been 
underestimated 


The Assessment Group believe that any inaccuracy in 
the costs of MTX would not influence the ICER given 
that it is assumed to be less than £50 per year, and is 
also used in combination with bDMARDs 


19 The costs of ‘palliative care’ has been 
underestimated (and was also 
underestimated by Pfizer) based on 
suggestions from a recent Pfizer 
advisory board 


It is possible that these costs are underestimated but 
no better data has been presented. It is likely 
thatpatients who do not receive bDMARDs will be 
assigned more hospitalisation costs (across time) 
than those patients who receive bDMARDs 







 
 


20 Monitoring costs for bDMARDs should 
be lower than for cDMARDs 


The Assessment Group used monitoring schedules 
reported in Malottki et al.3 Because concomitant 
cDMARD (Methotrexate) is administered alongside 
bDMARDs (except in the bDMARD-monotherapy 
indications) then the cDMARD monitoring costs are 
included in the bDMARD treatment regimen, 
resulting in equal monitoring costs for bDMARDs and 
cDMARDs (see end of section 6.3.10 in AR).  In the 
bDMARD-monotherapy analyses it was also assumed 
that patients would receive a cDMARD monitoring 
schedule to ensure patient safety and treatment 
tolerability. 


21 Simulating the expected pain score 
associated with HAQ will not improve 
the relationship between HAQ and 
utility as in effect HAQ alone is used to 
estimate utility 


This claim would be correct if there were a linear 
relationship between HAQ and pain. However, this is 
not the case (and is the reason why pain is a 
statistically significant covariate when added to any 
mapping function that already contains HAQ as an 
explanatory variable) 


22 Simulating 10,000 patients may not be 
sufficient to distinguish fully between 
the different interventions. 


The Assessment Group acknowledge that there 
remain variations within the results from two runs of 
10,000 patients with deviations shown in Figure 101 
(p383) with the median ICERs being £1500 divergent.  
However, within this example the efficiency frontier 
remained constant (being MTX,  ABT iv + MTX and 
ETN+ MTX). This could not be calculated from the 
graphs as Fig 101 was erroneously labelled and had 
the cost per QALY data rather than cost data, This 
figure is corrected below. 
 
Given the large number of analyses undertaken and 
the time required for the literature review and NMA, 
10,000 patients were deemed acceptable.  


 


 


Figure 101 (corrected) Discounted Costs from two runs of 10,000 simulated patients 







 
 


 


 


Response to Roche 


 Distilled point ScHARR-TAG response 


1 Rituximab monotherapy should be 
modelled although this is not within its 
licence. 


The Assessment Group does not want to model interventions 
outside of licence (where this has happened for Population 2 
and 3 who cannot receive MTX this was in error). The 
Assessment Group agree with Roche that the difference in 
ICERs between combination and monotherapy is due to 
rituximab being replaced with more expensive interventions 
that are assumed to be of similar efficacy.  


2 RCTs that contain patients with prior 
bDMARD exposure should not be 
considered within the NMA sensitivity 
analyses 


The inclusion of such trials is subjective and hence has only 
been included in a sensitivity analysis. The Assessment Group 
considered it important not to discard evidence from RCTs 
where only a small proportion of patients were bDMARD 
experienced, however the definition of small is arbitrary. These 
data have been provided in order not to limit the evidence 
considered by the Appraisal Committee. 


  


 


Response to the Royal College of Nursing 


 Distilled point ScHARR-TAG response 


1 The modelling does not seem to have 
taken into account the costs of joint 
replacement 


The Assessment Group confirm that the estimated costs of joint 
replacement are included in the model (as detailed on pages 
375 and 376) 


  


  







 
 


Response to UCB 


 Distilled point ScHARR-TAG response 


1 RAPID 1 and RAPID 2 should be included 
in the base case analysis in the NMA 


This issue is subjective and another manufacturer (see response 
to Roche above) has argued that RCTs such as RAPID 1 and 
RAPID2 should not be included at all. The Assessment Group 
has attempted to provide the Appraisal Committee with 
sufficient information that estimations of ICERs are available 
irrespective of the conclusion reached by the Appraisal 
Committee on the inclusion (or not) of such trials. 


 


  







 
 


Appendix 1:  Search Strategies 


 


Search strategies for systematic review of clinical effectiveness 


 


Stage 1 clinical-effectiveness searches 


 


Stage 1 searches identified trials and systematic reviews using, where appropriate, high precision 


search filters. Searches were undertaken in December 2012. Medline and EMBASE searches were 


updated in May 2013. In addition to the searches detailed below, evidence was sought through 


handsearching, citation and grey literature searching and through consultation of clinical trials 


registers. Further details are given in Section 5.1.1 of the main report. 


 


MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) (Ovid) 


1948 to July 2013 


Search undertaken December 2012, updated May 2013 


 


1. exp Arthritis, Rheumatoid/ 


2. rheumatoid arthritis.tw. 


3. 1 or 2 


4. randomized controlled trial.pt. 


5. randomized controlled trial.mp. 


6. 4 or 5 


7. 3 and 6 


 


MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) (Ovid) 


1948 to July 2013 


Search undertaken December 2012, updated May 2013 


 


1. exp Arthritis, Rheumatoid/ 


2. rheumatoid arthritis.tw. 







 
 


3. 1 or 2 


4. medline.tw. 


5. systematic review.tw. 


6. meta analysis.pt. 


7. 4 or 5 or 6 


8. 3 and 7 


 


EMBASE (Ovid) 


1980 to July 2013 


Search undertaken December 2012, updated May 2013 


1. exp rheumatoid arthritis/ 


2. rheumatoid arthritis.tw. 


3. 1 or 2 


4. double blind:.mp. 


5. placebo:.tw. 


6. blind:.tw. 


7. 4 or 5 or 6 


8. 3 and 7 


 


EMBASE (Ovid) 


1980 to July 2013 


Search undertaken December 2012, updated May 2013 


1. exp rheumatoid arthritis/ 


2. rheumatoid arthritis.tw. 


3. 1 or 2 


4. meta-analysis.tw. 


5. systematic review.tw. 


6. 4 or 5 







 
 


7. 3 and 6 


 


Cochrane Database of Systematic Reviews (Wiley Interscience) 


1996 – to May 2013 


Cochrane Central Register of Controlled Trials (Wiley Interscience) 


1898 to May 2013 


Search undertaken December 2012 


 


“rheumatoid arthritis” OR explode Arthritis, Rheumatoid 


 


Cumulative Index to Nursing and Allied Health Literature (EBSCO) 


1982 to April 2013 


Search undertaken December 2012 


 


1. Explode Rheumatoid Arthritis (MH) 
2. Rheumatoid arthritis (TX) 
3. 1 or 2 
4. Randomized (TX) 
5. Treatment outcomes (MH) 
6. Clinical trial (PT) 
7. 4 or 5 or 6 
8. 3 and 7 
 


 


Web of Science (ISI Web of Knowledge) 


1900 – present 


Search undertaken December 2012 


 


Rheumatoid arthritis (topic) AND (randomi?ed NEAR trial*) (topic) 


 


Web of Science (ISI Web of Knowledge) 


1900 – present 







 
 


Search undertaken December 2012 


 


Rheumatoid arthritis (topic) AND (systematic review* OR meta-analys?s) (topic) 


 


Centre for Reviews and Dissemination Database of Abstracts of Reviews of Effectiveness and 


Health Technology Assessment (CRD DARE and HTA) 


1995 – 2013 


Search undertaken December 2012 


 


Rheumatoid arthritis (all fields) 


 


Stage 2 clinical-effectiveness searches 


 


Stage 2 searches identified trials using high sensitivity search filters. Searches were undertaken in 


April 2013 


 


MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) (Ovid) 


1948 to July 2013 


Search undertaken April 2013 


 


1. adalimumab.af. 


2. humira.af. 


3. d 2e7.af. 


4. d2e7.af. 


5. 331731-18-1.rn. 


6. etanercept.af. 


7. enbrel.af. 


8. 185243-69-0.rn. 


9. infliximab.af. 







 
 


10. remicade.af. 


11. 170277-31-3.rn. 


12. ta650.af. 


13. ta 650.af. 


14. certolizumab pegol.af. 


15. cimzia.af. 


16. cdp870.af. 


17. 428863-50-7.rn. 


18. 1132819-27-2.rn. 


19. czp.af. 


20. abatacept.af. 


21. orencia.af. 


22. 213252-14-3.af. 


23. 332348-12-6.af. 


24. bms188667.af. 


25. bms 188667.af. 


26. ctla4ig.af. 


27. ctla 4ig.af. 


28. golimumab.af. 


29. cnto148.af. 


30. cnto 148.af. 


31. simponi.af. 


32. 476181-74-5.af. 


33. tocilizumab.af. 


34. atlizumab.af. 


35. actemra.af. 


36. roactemra.af. 


37. 375823-41-9.af. 







 
 


38. tofacitinib.af. 


39. xeljanz.af. 


40. tasocitinib.af. 


41. cp690550.af. 


42. cp 690550.af. 


43. 540737-29-9.af. 


44. rituximab.af. 


45. rituxan.af. 


46. mabthera.af. 


47. 174722-31-7.rn. 


48. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 


or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 


37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 


49. rheumatoid arthritis.tw. 


50. exp Arthritis, Rheumatoid/ 


51. 49 or 50 


52. 48 and 51 


53. randomized controlled trial.pt. 


54. controlled clinical trial.pt. 


55. randomized.ab. 


56. placebo.ab. 


57. drug therapy.fs. 


58. randomly.ab. 


59. trial.ab. 


60. groups.ab. 


61. 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 


62. exp animals/ not humans.sh. 


63. 61 not 62 


64. 52 and 63 







 
 


 


MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) (Ovid) 


1948 to July 2013 


Search undertaken April 2013 


 


1. atacicept.af. 


2. 845264-92-8.rn. 


3. unii-k3d9a0icq3.af. 


4. uniik3d9a0icq3.af. 


5. taci-fc5.af. 


6. tacifc5.af. 


7. taci-ig.af. 


8. taciig.af. 


9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 


10. rheumatoid arthritis.tw. 


11. exp Arthritis, Rheumatoid/ 


12. 10 or 11 


13. 9 and 12 


14. randomized controlled trial.pt. 


15. controlled clinical trial.pt. 


16. randomized.ab. 


17. placebo.ab. 


18. drug therapy.fs. 


19. randomly.ab. 


20. trial.ab. 


21. groups.ab. 


22. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 


23. exp animals/ not humans.sh. 







 
 


24. 22 not 23 


25. 13 and 24 


 


EMBASE (Ovid) 


1980 to July 2013 


Search undertaken April 2013 


1. adalimumab.af. 


2. humira.af. 


3. d 2e7.af. 


4. d2e7.af. 


5. 331731-18-1.af. 


6. etanercept.af. 


7. enbrel.af. 


8. 185243-69-0.af. 


9. infliximab.af. 


10. remicade.af. 


11. 170277-31-3.af. 


12. ta650.af. 


13. ta 650.af. 


14. certolizumab pegol.af. 


15. cimzia.af. 


16. cdp870.af. 


17. cdp 870.af. 


18. 428863-50-7.af. 


19. 1132819-27-2.af. 


20. czp.af. 


21. abatacept.af. 


22. orencia.af. 







 
 


23. 213252-14-3.af. 


24. 332348-12-6.af. 


25. bms188667.af. 


26. bms 188667.af. 


27. ctla4ig.af. 


28. ctla 4ig.af. 


29. golimumab.af. 


30. cnto148.af. 


31. cnto 148.af. 


32. simponi.af. 


33. 476181-74-5.af. 


34. tocilizumab.af. 


35. atlizumab.af. 


36. actemra.af. 


37. roactemra.af. 


38. 375823-41-9.af. 


39. tofacitinib.af. 


40. xeljanz.af. 


41. tasocitinib.af. 


42. cp690550.af. 


43. cp 690550.af. 


44. 540737-29-9.af. 


45. rituximab.af. 


46. rituxan.af. 


47. mabthera.af. 


48. 174722-31-7.af. 


49. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 


or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 


37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 







 
 


50. exp rheumatoid arthritis/ 


51. rheumatoid arthritis.tw. 


52. 50 or 51 


53. 49 and 52 


54. random$.tw. 


55. clinical trial$.mp. 


56. exp health care quality/ 


57. 54 or 55 or 56 


58. 53 and 57 


 


EMBASE (Ovid) 


1980 to July 2013 


Search undertaken April 2013 


1. atacicept.af. 


2. 845264 92 8.af. 


3. unii-k3d9a0icq3.af. 


4. uniik3d9a0icq3.af. 


5. taci-fc5.af. 


6. tacifc5.af. 


7. taci-ig.af. 


8. taciig.af. 


9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 


10. exp rheumatoid arthritis/ 


11. rheumatoid arthritis.tw. 


12. 10 or 11 


13. 9 and 12 


14. random$.tw. 


15. clinical trial$.mp. 







 
 


16. exp health care quality/ 


17. 14 or 15 or 16 


18. 13 and 17 


 


Stage 3 clinical-effectiveness searches 


 


Stage 3 searches identified studies of adverse events. Searches were undertaken in July 2013. In 


addition to the searches detailed below evidence was sought through consultation of the National 


Library of Medicine (NLM) TOXLINE resource and through the website of the US Food and Drug 


Administration (FDA) and the European Medicines Agency (EMA). 


 


MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) (Ovid) 


1948 to July 2013 


Search undertaken July 2013 


 


1. adalimumab.af. 


2. humira.af. 


3. d 2e7.af. 


4. d2e7.af. 


5. 331731-18-1.rn. 


6. etanercept.af. 


7. enbrel.af. 


8. 185243-69-0.rn. 


9. infliximab.af. 


10. remicade.af. 


11. 170277-31-3.rn. 


12. ta650.af. 


13. ta 650.af. 


14. certolizumab pegol.af. 


15. cimzia.af. 







 
 


16. cdp870.af. 


17. 428863-50-7.rn. 


18. 1132819-27-2.rn. 


19. czp.af. 


20. abatacept.af. 


21. orencia.af. 


22. 213252-14-3.af. 


23. 332348-12-6.af. 


24. bms188667.af. 


25. bms 188667.af. 


26. ctla4ig.af. 


27. ctla 4ig.af. 


28. golimumab.af. 


29. cnto148.af. 


30. cnto 148.af. 


31. simponi.af. 


32. 476181-74-5.af. 


33. tocilizumab.af. 


34. atlizumab.af. 


35. actemra.af. 


36. roactemra.af. 


37. 375823-41-9.af. 


38. tofacitinib.af. 


39. xeljanz.af. 


40. tasocitinib.af. 


41. cp690550.af. 


42. cp 690550.af. 


43. 540737-29-9.af. 







 
 


44. rituximab.af. 


45. rituxan.af. 


46. mabthera.af. 


47. 174722-31-7.rn. 


48. atacicept.af. 


49. 845264-92-8.rn. 


50. unii-k3d9a0icq3.af. 


51. uniik3d9a0icq3.af. 


52. taci-fc5.af. 


53. tacifc5.af. 


54. taci-ig.af. 


55. taciig.af. 


56. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 


or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 


37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 


or 55 


57. rheumatoid arthritis.tw. 


58. exp Arthritis, Rheumatoid/ 


59. 57 or 58 


60. 56 and 59 


61. (ae or co or de).fs. 


62. (safe or safety or side effect* or undesirable effect* or treatment emergent or tolerability or 


toxicity or adrs or (adverse adj2 (effect or effects or reaction or reactions or event or events or 


outcome or outcomes))).tw. 


63. 61 or 62 


64. 60 and 63 


 


EMBASE (Ovid) 


1980 to July 2013 


Search undertaken July 2013 







 
 


1. adalimumab.af. 


2. humira.af. 


3. d 2e7.af. 


4. d2e7.af. 


5. 331731-18-1.af. 


6. etanercept.af. 


7. enbrel.af. 


8. 185243-69-0.af. 


9. infliximab.af. 


10. remicade.af. 


11. 170277-31-3.af. 


12. ta650.af. 


13. ta 650.af. 


14. certolizumab pegol.af. 


15. cimzia.af. 


16. cdp870.af. 


17. cdp 870.af. 


18. 428863-50-7.af. 


19. 1132819-27-2.af. 


20. czp.af. 


21. abatacept.af. 


22. orencia.af. 


23. 213252-14-3.af. 


24. 332348-12-6.af. 


25. bms188667.af. 


26. bms 188667.af. 


27. ctla4ig.af. 


28. ctla 4ig.af. 







 
 


29. golimumab.af. 


30. cnto148.af. 


31. cnto 148.af. 


32. simponi.af. 


33. 476181-74-5.af. 


34. tocilizumab.af. 


35. atlizumab.af. 


36. actemra.af. 


37. roactemra.af. 


38. 375823-41-9.af. 


39. tofacitinib.af. 


40. xeljanz.af. 


41. tasocitinib.af. 


42. cp690550.af. 


43. cp 690550.af. 


44. 540737-29-9.af. 


45. rituximab.af. 


46. rituxan.af. 


47. mabthera.af. 


48. 174722-31-7.af. 


49. atacicept.af. 


50. 845264 92 8.af. 


51. unii-k3d9a0icq3.af. 


52. uniik3d9a0icq3.af. 


53. taci-fc5.af. 


54. tacifc5.af. 


55. taci-ig.af. 


56. taciig.af. 







 
 


57. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 


or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 


37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 


or 55 or 56 


58. exp rheumatoid arthritis/ 


59. rheumatoid arthritis.tw. 


60. 58 or 59 


61. 57 and 60 


62. (safe or safety or side effect* or undesirable effect* or treatment emergent or tolerability or 


toxicity or adrs or (adverse adj2 (effect or effects or reaction or reactions or event or events or 


outcome or outcomes))).tw. 


63. 61 and 62 


 


Search strategies for systematic review of cost effectiveness 


 


In addition to the searches detailed below, evidence was sought through handsearching and grey 


literature searching. Further details are in Section 6.1. 


 


MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) (Ovid) 


1948 to July 2013 


Search undertaken January 2013 


 


1. exp Arthritis, Rheumatoid/ 


2. rheumatoid arthritis.tw. 


3. 1 or 2 


4. Economics/ 


5. exp "Costs and Cost Analysis"/ 


6. Economics, Dental/ 


7. exp Economics, Hospital/ 


8. Economics, Medical/ 


9. Economics, Nursing/ 







 
 


10. Economics, Pharmaceutical/ 


11. (economic$ or cost or costs or costly or costing or price or prices or pricing or 


pharmacoeconomic$).tw. 


12. (expenditure$ not energy).tw. 


13. value for money.tw. 


14. budget.tw. 


15. or/4-14 


16. ((energy or oxygen) adj cost).tw. 


17. (metabolic adj cost).ti,ab. 


18. ((energy or oxygen) adj expenditure).tw. 


19. or/16-18 


20. 15 not 19 


21. letter.pt. 


22. editorial.pt. 


23. historical article.pt. 


24. or/21-23 


25. 20 not 24 


26. Animals/ 


27. Humans/ 


28. 23 not (23 and 24) 


29. 25 not 28 


30. "Value of Life"/ec [Economics] 


31. quality-adjusted life years/ 


32. exp models, economic/ 


33. 30 or 31 or 32 


34. 29 or 33 


35. 3 and 34 


 


EMBASE (Ovid) 







 
 


1980 to July 2013 


Search undertaken January 2013 


 


1. exp rheumatoid arthritis/ 


2. rheumatoid arthritis.tw. 


3. 1 or 2 


4. health economics/ 


5. exp economic evaluation/ 


6. exp "health care cost"/ 


7. exp pharmacoeconomics/ 


8. 4 or 5 or 6 or 7 


9. (economic$ or cost or costs or costly or costing or price or prices or pricing or 


pharmacoeconomic$).tw. 


10. (expenditure$ not energy).tw. 


11. (value adj2 money).tw. 


12. budget$.tw. 


13. 9 or 10 or 11 or 12 


14. 8 or 13 


15. letter.pt. 


16. editorial.pt. 


17. note.pt. 


18. 15 or 16 or 17 


19. 14 not 18 


20. (metabolic adj cost).tw. 


21. ((energy or oxygen) adj cost).tw. 


22. ((energy or oxygen) adj expenditure).tw. 


23. 20 or 21 or 22 


24. 19 not 23 


25. exp animal/ 







 
 


26. exp animal experiment/ 


27. nonhuman/ 


28. (rat or rats or mouse or mice or hamster or hamsters or animal or animals or dog or dogs or cat or 


cats or bovine or sheep).tw,sh. 


29. 25 or 26 or 27 or 28 


30. exp human/ 


31. exp human experiment/ 


32. 30 or 31 


33. 29 and 32 


34. 29 not 33 


35. 24 not 34 


36. 3 and 35 


 


Centre for Reviews and Dissemination NHS Economic Evaluation Database and Health 


Technology Assessment (CRD NHS EED and HTA) 


1995 – 2013 


Search undertaken January 2013 


 


Rheumatoid arthritis (all fields) 


 


EconLIT (Ovid) 


1961 – 2013 


Search undertaken January 2013 


 


Rheumatoid arthritis.tw. 


 


Web of Science (ISI Web of Knowledge) 


1900 – present 


Search undertaken January 2013 







 
 


 


Rheumatoid arthritis (topic) AND (economic OR cost OR costs) (topic) 
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Executive Summary 
 
The main goal of treatment in Rheumatoid Arthritis is sustained remission. However, this is often only 
possible if an optimal treatment strategy is initiated as early as possible after symptom onset and 
diagnosis. Historically in the UK, patients who have failed treatment with conventional DMARDs and 
initiate an anti-TNF have generally had RA for at least 11 years, received a large number of prior 
DMARDs and have already had extensive irreversible joint damage. Although data from the UK 
BSRBR show that characteristics such as disease duration and number of previous DMARDs prior to 
initiating an anti-TNF are decreasing year on year, even recent estimates are still much higher than 
those reported in other countries. Indeed, Hyrich et al. showed that from 2001 to 2008, the mean 
disease duration in RA patients in the BSRBR starting an anti-TNF went from an average of 15.0 
years in 2001 to 11.4 years in 2008; and the mean number of DMARDs prior to initiating an anti-TNF 
went from 5.0 DMARDs in 2001 to 3.2 in 2008.  
 
If the recommendations of NICE Clinical Guideline 79 for RA are followed, it is likely that the disease 
duration, number of prior DMARDs and HAQ at time of starting a biologic will be reduced over time. 
However, data are available showing that few patients receive an initial DMARD combination as their 
first line therapy.  It is hoped that compliance with the recommendations of NICE CG79 would be 
improved with the development of the RA Quality Standard as it is known that early aggressive 
disease control will improve outcomes for patients with RA. 
 
Since the last NICE Multiple Technology Appraisal of anti TNF agents in RA (TA130), there has been 
a change in clinical support in the UK for use of anti-TNF therapy in patients with DAS28<5.1, based 
on an increasing body of evidence showing the benefits of treating patients with moderate disease 
activity with anti-TNFs. Indeed, as a result of this increasing evidence, the British Society for 
Rheumatology (BSR) treatment guidelines for anti-TNFs changed to broaden the eligibility criteria to 
treat patients with active RA as measured by DAS28 from >5.1 to DAS28 >3.2 and with > 3 tender 
and swollen joints who have undergone trials of two DMARDs including methotrexate (MTX; unless 
contraindicated), bringing UK practice in line with EULAR and ACR guidelines. 
 
Data from the Early Rheumatoid Arthritis Network (ERAN), the Early Rheumatoid Arthritis Study 
(ERAS), the British Rheumatoid Outcome Study (BROSG), and the Yorkshire Early Arthritis Register 
show that patients with persistent moderate disease activity experienced significant functional 
impairment (measured by HAQ and Larsen Score) and impact on their work status at three and five 
years since diagnosis. The conclusion from these analyses was that the majority of RA patients with a 
DAS28 of 3.2 - 5.1 at 3 years have only marginally better functional, radiological and orthopaedic 
outcomes at 5 years when compared with those with a DAS28 >5.1 who continue to receive non-
biologic DMARDs. These results suggest that current DAS thresholds for eligibility to commence anti-
TNF therapy may not differentiate between groups in terms of functional, radiological, orthopaedic 
and occupational outcomes, and consequently patients with a lower DAS28 should be eligible for  
anti-TNF therapy if they are not showing satisfactory response to conventional DMARDs. 
 
NICE guidance TA130 currently stipulates that patients eligible for treatment with an anti-TNF must 
have failed at least two conventional DMARDs and have high disease activity (DAS28>5.1). 
Furthermore, in order to remain on treatment, patients need to achieve >1.2 improvement in their 
DAS28 score from baseline at the 6 month assessment. Whilst this is an appropriate level of 
improvement for patients with severe disease activity, if the eligibility criteria is expanded to include 
patients with moderate disease activity this will no longer be the case. 
 
Data from the DE019 pivotal randomised controlled trial of adalimumab in patients who were 
inadequate responders to methotrexate support the value of treating patients with a DAS28 >3.2 after 
failure of methotrexate. Patients with moderate disease activity at baseline experienced similar 
improvements in their disease as patients with high disease activity at baseline. Furthermore, the 
proportion of patients with moderate disease activity in remission was higher than those patients who 
had a DAS28 score >5.1 at baseline; suggesting that the likelihood of reaching remission as a 
treatment goal, and achieving all the benefits associated with it, is greater if adalimumab is 
administered before patients reach a high disease activity state. Results from the large observational 







study ReAct support the findings observed in DE019 that a higher proportion of patients with 
moderate disease activity treated with adalimumab achieve a EULAR good response, low disease 
activity state, or remission compared to patients with severe disease activity. Nevertheless, the data 
indicate that patients with DAS>5.1 at baseline achieve a significant benefit in terms of absolute DAS 
improvement and highlight the importance of having a response criterion which includes either the 
magnitude of improvement or the on-going level of disease activity, as is the case with the EULAR 
criteria. 
 
The combination of adalimumab and methotrexate reduces the risk of joint damage onset or 
progression and improves physical function more effectively than methotrexate alone. These benefits 
are thought to result partly from a more rapid and intense inhibition of inflammation with combination 
therapy than with methotrexate alone. However, patients treated with combination therapy tend to 
have minimal or no progression of joint damage regardless of inflammatory activity; whereas the level 
of joint damage tends to reflect the extent of inflammation in methotrexate-treated patients suggesting 
that combination therapy may inhibit joint damage through mechanisms that are independent of 
inflammatory activity. Alternatively, the TNF cytokine may cause joint damage only after it exceeds 
some threshold that is greater than that required to cause inflammation. 
 
The prevention of radiographic progression has become an important clinical outcome for patients 
with rheumatoid arthritis in recent years. This is because there is an increasing amount of literature 
providing evidence for the links between joint damage and disability in RA. Furthermore, studies have 
demonstrated that inhibition of radiographic progression has a meaningful impact on patients’ lives in 
terms of both HAQ scores and employment status. 
 
A Bayesian mixed treatment comparison incorporating a meta regression was conducted to inform the 
economic model. Given the range of treatments and subpopulations of interest (that the patient 
population defined in the scope is very broad in that it includes both DMARD naïve and DMARD 
experienced patients with RA), a comprehensive MTC is unlikely to satisfy the exchangeability 
assumption. Meta-regression holds the potential to explicitly model for sources of heterogeneity 
between studies, thus potentially satisfying the strong assumptions of MTC while still providing useful 
evidence for this technology appraisal. A random coefficients ordered logistic meta-regression was 
used to adjust for observed characteristics of studies and study arms thought to potentially contribute 
to treatment-effect heterogeneity as well as for unobservable factors that manifested themselves as 
variations in baseline risk from trial to trial. It is important to consider the effect that different trial 
designs, statistical analysis methods, severity of patient populations, prior treatment failures, early 
escape options, concomitant treatment dosing and other unobserved differences can have on efficacy 
outcomes in RA. These factors are not always clearly and consistently reported in RCT publications to 
allow appropriate adjustment.  
 
The overall effect of adjusting for baseline risk was as expected, with studies having greater 
propensity for ACR-20 response on the baseline arm being likely to have lower relative effectiveness. 
This association was most pronounced for etanercept and certolizumab and least pronounced for 
infliximab. For the MTX-experienced patient population, biologics in combination with MTX or other 
DMARDs, median posterior simulated ACR20 responses for the 6 month estimates are highest for 
etanercept and lowest for golimumab. The interquartile ranges are tighter for the three older anti-
TNFs, adalimumab, etanercept and infliximab, as well as abatacept than for golimumab and 
certolizumab. Median posterior simulated ACR50 responses are highest for etanercept and lowest for 
infliximab, while ACR70 responses are highest for adalimumab and certolizumab and lowest for 
abatacept and infliximab. Estimated responses get tighter the higher the level of ACR response. 
 
AbbVie has developed a cost-utility model for adalimumab. The results are derived for different 
population subgroups, according to the scope set for the appraisal by NICE, and show that 
adalimumab in combination with methotrexate is a cost-effective option for moderate to severe RA 
patients. The main results from the cost-utility model are: 
 
 In the methotrexate-experienced patient population with severe disease activity (DAS28 > 5.1), 


adalimumab in combination with methotrexate is considered cost-effective, with a lifetime 
incremental cost per quality-adjusted life year (QALY) gained with respect to conventional 
DMARDs of £16,650. This is very similar to the estimated cost per QALY of etanercept (£16,571) 
and certolizumab (£17,071), both taken in combination with methotrexate. 







 
 In the methotrexate-experienced patient population with moderate disease activity (3.2 < DAS28 ≤ 


5.1), adalimumab in combination with methotrexate is considered cost-effective, with a lifetime 
incremental cost per quality-adjusted life year (QALY) gained with respect to conventional 
DMARDs of £18,792. This is very similar to the estimated cost per QALY of etanercept (£18,721) 
certolizumab (£19,217) and golimumab (£19,784), all taken in combination with methotrexate. 


 


In conclusion, this submission demonstrates that adalimumab in combination with methotrexate 
represents a clinical and cost-effective option for the treatment of RA patients with moderate and 
severe disease activity, for the NHS in England and Wales. 
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Executive Summary 


Abatacept (ORENCIA®) in combination with methotrexate (MTX) has a UK marketing 


authorisation for the treatment of moderate to severe active rheumatoid arthritis (RA) in adult 


patients who responded inadequately to previous therapy with one or more disease-


modifying antirheumatic drugs (DMARDs) including MTX or an anti-tumour necrosis factor 


(TNF). It is administered by intravenous (IV) infusion or subcutaneous (SC) injection. 


 


Efficacy 


Intravenous abatacept 


 


Three randomised controlled trials have demonstrated the clinical efficacy of IV abatacept 


(on a background treatment of MTX) in biologic-naïve RA patients who had an inadequate 


response to MTX: 


 


1. The AIM (Abatacept in Inadequate responders to Methotrexate) study, a 1-year, 


Phase III, multicentre, double-blind, placebo-controlled trial. 


2. A 1-year, Phase IIb, multicentre, double-blind, placebo-controlled study conducted by 


Kremer et al. 


3. The ATTEST (Abatacept or infliximab versus placebo, a Trial for Tolerability, Efficacy 


and Safety in Treating rheumatoid arthritis) study, a 1-year, double-blind, double-


dummy, placebo- and active-controlled trial that evaluated the efficacy of abatacept 


or infliximab versus placebo. 


 


All patients completing the 1-year randomised phase of the AIM study and the Phase IIb 


study were eligible to enter an open-label long-term extension (LTE) period in which all 


patients received IV abatacept for an additional 4 and 6 years, respectively. 


 


 In the AIM study, IV abatacept (on a background of MTX) demonstrated better 


efficacy than placebo in improving ACR20 response over 6 months, improving 


physical function and reducing structural damage progression over 12 months. In 


addition, IV abatacept significantly reduced disease activity, signs and symptoms, 


and improved health-related quality of life (HRQoL). Patients who received IV 


abatacept also reported better sleep quality, less fatigue and fewer days of activity 


limitation after 6 and 12 months of treatment. Moreover, clinical efficacy, including 


remission, radiographic non-progression and improvements in physical function and 


HRQoL that were observed at 1 year, were sustained through 5 years of IV 


abatacept treatment in the LTE. These sustained efficacy benefits were supported by 


high retention rates; over 70% of patients originally randomised to IV abatacept who 


entered the LTE were still participating after 5 years of treatment. 


 


 In the Kremer et al Phase IIb study, 6-month data demonstrated that 10 mg/kg IV 


abatacept (on a background of MTX) effectively controlled the signs and symptoms 


of RA and also improved physical function and HRQoL.The 12-month results from 


this trial demonstrated that 10 mg/kg IV abatacept provided sustained clinical 


benefits over 1 year as shown by significant improvements in American College of 


Rheumatology (ACR) responses, functional ability (measured by the modified Heath 







Assessment Questionnaire [M-HAQ]) and HRQoL (measured by SF-36). In the open-


label LTE period, patients remaining on IV abatacept treatment showed sustained 


improvements in the signs and symptoms of RA, including disease activity and 


physical function, for up to 7 years. 


 


 In the ATTEST study, patients treated for 6 months with IV abatacept or infliximab 


(on a background of MTX), had significant reductions in signs and symptoms of 


disease (Disease activity score 28 joint count based on erythrocyte sedimentation 


rate levels [DAS28-ESR]; ACR20, ACR50 and ACR70), and physical function (Health 


Assessment Questionnaire Disease Index [HAQ-DI]) and HRQoL (SF-36) were 


improved, when compared with patients who had received placebo. Moreover, the 


relative efficacy of IV abatacept and infliximab was similar in terms of DAS28-ESR 


scores, ACR response rates, HAQ-DI responses and HRQoL at Day 197. Similar 


ACR20 response rates were noted with IV abatacept and infliximab by Day 85. 


However, between 6 months and 1 year, abatacept responses were maintained, 


while those with infliximab were not. Furthermore, by Day 365, IV abatacept had a 


greater numerical difference than infliximab for the reduction in DAS28-ESR and low 


disease activity state (LDAS), the ACR20 response rate and the HRQoL physical 


summary. 


 


Subcutaneous abatacept 


 


The clinical efficacy of SC abatacept (on a background treatment of MTX) has been 


demonstrated in three trials in patients with RA who had an inadequate response to MTX: 


 


1. The AMPLE (Abatacept versus adaliMumab comParison in bioLogic-naivE RA 


subjects with background methotrexate) study, a 2-year, Phase IIIb, randomised trial 


that directly compared SC abatacept with SC adalimumab. 


2. The ACQUIRE (Abatacept Comparison of Sub(QU)cutaneous versus Intravenous in 


inadequate Responders to methotrexatE) study, a 6-month, Phase IIIb, randomised, 


double-blind, double-dummy trial that compared the efficacy of SC abatacept with IV 


abatacept. 


3. The ATTUNE (Abatacept in subjecTs who swiTch from intravenoUs to subcutaNeous 


thErapy) study, a 12-month, Phase IIIb, open-label, single-arm trial that evaluated 


efficacy after switching to SC abatacept after long-term (≥4 years) treatment with IV 


abatacept. 


 


Patients completing the 6-month randomisation phase of the ACQUIRE study were eligible 


to enter an open-label LTE period in which all patients received SC abatacept for up to 44 


months. 


 


 In the AMPLE study, treatment with SC abatacept or SC adalimumab (on a 


background of MTX) had similar efficacy, with both treatment arms having 


comparable clinically-meaningful improvements in signs and symptoms of RA, 


physical function and patient-reported outcomes that were sustained over 1 year. In 


addition, comparable inhibition of radiographic progression was observed in both 


groups. 


 







 In the ACQUIRE study, SC abatacept provided efficacy comparable with that of IV 


abatacept during the 6-month double-blind period. In the LTE period, which lasted up 


to 44 months, SC abatacept was associated with maintained improvements in clinical 


and functional efficacy outcomes and high retention rates. 


 


 Results of the ATTUNE study demonstrated that patients can switch from long-term 


monthly IV abatacept to a weekly fixed dose of 125 mg SC abatacept without 


experiencing any loss of efficacy. 


Safety 


Intravenous formulation 


 


The safety of IV abatacept (on a background treatment of MTX) was evaluated in four 


randomised controlled trials conducted in patients with RA who had an inadequate response 


to MTX: 


 


1. The AIM study. 


2. The Phase IIb study by Kremer et al. 


3. The ATTEST study. 


4. The ASSURE (Abatacept Study of Safety in Use with other RA thErapies) study. 


 


 Safety data from the 1-year AIM study was consistent with earlier IV abatacept 


studies. Patients tolerated IV abatacept with similar incidence of adverse events as 


placebo, with expected higher incidence of serious adverse events, serious infections 


and discontinuations than placebo. The safety data for IV abatacept from the 4-year 


open-label LTE period of the AIM study demonstrated that IV abatacept was well 


tolerated over a total follow-up of 5 years. 


 


 IV abatacept was also well tolerated in the 1-year Kremer et al Phase IIb study, with 


overall incidence of adverse events and serious adverse events being similar to 


placebo. Fewer patients discontinued due to adverse events in the 10 mg/kg 


abatacept group than in the placebo group. Safety data for IV abatacept from the 6-


year open-label LTE period of this study further demonstrated that abatacept was 


well tolerated over a total follow-up of 7 years. 


 


 Although the 1-year ATTEST study was not designed as a head-to-head study, 


overall IV abatacept had a relatively more acceptable safety and tolerability profile 


than infliximab, with fewer serious adverse events, serious infections, acute 


infusional events, and also fewer discontinuations due to adverse events or serious 


adverse events. Opportunistic infections were relatively uncommon in the study and 


were mainly observed in the infliximab group, with no opportunistic infections 


reported in the abatacept group. The safety data for IV abatacept from the 1-year 


open-label LTE period of the ATTEST study further demonstrated that abatacept was 


well tolerated over a total follow-up of 2 years. 


 


 Safety data from the 1-year ASSURE study demonstrated that IV abatacept in 


combination with synthetic DMARDs was well tolerated, being comparable with 







placebo, in patients who were inadequate responders to DMARDs and/or biologic 


therapy. However, IV abatacept in combination with biologic background therapies 


was associated with an increase in the rate of serious adverse events. 


 


Subcutaneous formulation 


 


The safety of SC abatacept (on a background treatment of MTX) was evaluated in three 


randomised controlled trials conducted in patients with RA who had an inadequate response 


to MTX: 


 


1. The AMPLE study. 


2. The ACQUIRE study. 


3. The ATTUNE study. 


 


In addition, integrated analyses were conducted to evaluate and compare the long-term 


safety of SC and IV abatacept. 


 


1. In the AMPLE study, the safety profiles of SC abatacept and SC adalimumab were 


generally similar, other than the occurrence of significantly more local injection site 


reactions and a higher seroconversion rate in patients treated with SC adalimumab.  


 


2. The ACQUIRE study demonstrated that SC abatacept has a safety profile consistent 


with that established for IV abatacept, including low incidence of immunogenicity and 


infrequent injection site reactions.  


 


3. The ATTUNE study demonstrated that patients can switch from long-term monthly 


weight-tiered IV abatacept to a weekly fixed-dose SC abatacept regimen, with no 


increased safety concerns or risk of immunogenicity. 


 


Integrated safety data from 1,879 patients for up to 4.5 years (3,086 patient-years of 


exposure) confirmed that long-term treatment with SC abatacept was well tolerated and did 


not lead to an increase in infections, malignancies or autoimmune events. The results were 


comparable with a pooled analysis of IV abatacept safety data from 4,149 patients (12,132 


patient-years of exposure). 


 


Therefore, based on the cumulative exposure of 6,028 patients to IV and SC abatacept, the 


events reported with long-term abatacept treatment were similar to those reported in the 


short term. There was no increase in incidence rates for any event with increasing exposure, 


demonstrating that both IV and SC abatacept are well tolerated with a favourable safety 


profile over the long term. 


 


Cost-effectiveness 


BMS have developed a patient-level model to calculate the cost-effectiveness of first-line 


biologics. The model is based on the Birmingham Rheumatoid Arthritis Model (BRAM). The 


model considers DAS28 and HAQ score and patients follow a sequence of treatments in 


accordance with the NICE biologics pathway. 







 


Incremental analysis between the comparators is inappropriate due to the similar QALY 


gains between treatments. All of the biologics have similar ICERs when compared to 


DMARDs, at around £30,000/QALY. These results are robust in scenario analyses. 


Probabilistic sensitivity analysis demonstrates considerable uncertainty as to which 


treatment is the most cost-effective option. 
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Executive Summary 


Background 


With nearly 400,000 patients affected by Rheumatoid Arthritis (RA) within England and 


Wales, early initiation of therapy with biologic disease-modifying antirheumatic drugs 


(biologic DMARDs), including tumour necrosis factor α (TNFα) inhibitors is a critical 


component in the pharmacological management of this chronic, debilitating condition. 


Clinical evidence suggests that patients with RA respond variably to biologic DMARDs 


with up to 70% responding within 6 months. Patients with RA will benefit from proven 


treatment options which address the challenges throughout the treatment pathway in 


DMARD experienced and biologic DMARD experienced patient populations. 


In the last 10 years, the emergence of TNFα inhibitors and more recently the increase in 


choice of biologic DMARDs have had a considerable effect on the treatment of RA. There 


is agreement between patient representatives, the BSR, and manufacturers that the 


positive recommendations from the National Institute for Health and Clinical Excellence 


(NICE) and the Scottish Medicines Consortium (SMC) have helped to change thousands 


of lives for the better.  


The British Society of Rheumatology (BSR) and British Health Professionals in 


Rheumatology (BHPR) published guidelines on the eligibility criteria for the first 


biologic therapy in 2010. This was the first major update since the first guidelines were 


produced a decade before in 2000. In these guidelines, the BSR collate and summarise a 


large quantity of studies to inform their recommendations; namely a reduction in the 


Disease Activity Score (DAS28 - a measure of the activity of the disease in patients with 


RA based on 28 defined joints) threshold for initiation of a biologic DMARD from 5.1 to 


3.2, citing the following points as drivers for this change in clinical practice: 


1. The NICE RA Management Guidelines recommend intensive use of 


combinations of conventional DMARDs and steroids in early active disease. A 


DAS28 of 5.1 is too high to identify those patients who are not showing a 


satisfactory response to such regimens; 


2. Patients with persistent DAS28 levels of between 3.2 and 5.1 have outcomes  


that are not dissimilar to those with persistent levels >5.1;  
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3. Patients with a DAS <5.1 have a disease activity response to TNFα inhibitor 


therapies that is as good as, if not better than, patients with a DAS28 >5.1; 


and  


4. An analysis of BSR Biologics Registry (BSRBR) data suggests that patients 


treated with a DAS28 <5.1 have just as good an improvement in HAQ as those 


with a DAS28 >5.1, suggesting that this is a cost-effective use of TNFα 


inhibitor 


MSD believes that these guidelines are fully in line with the available evidence and 


therefore supports their recommendations. We believe a lowering of the DAS28 


threshold is an opportunity for thousands more patients to benefit from earlier and 


more effective treatment. The health economic modelling results support the BSR’s 


conclusion that treating patients with a DAS28 of 3.2 with a TNFα inhibitor is as cost-


effective as treating those with a higher DAS28 of 5.1.  


The BSR analyses suggest that a reduction in the DAS28 threshold would result in an 


increased uptake of biologic DMARDs to between 8% and 12% of patients if UK clinical 


practice aligns to European standards. However, the level of biologic DMARD use could 


actually decrease by following NICE RA Management guidelines and treating active 


disease with combinations of conventional DMARDS and steroids closer to symptom 


onset.  


Together with the backing of NICE guidance the BSR and BHPR guidelines could 


significantly change clinical practice in the UK, opening access to earlier treatment for 


patients with RA. The economic and clinical case has been made for the lowering of the 


DAS28 threshold; MSD would request NICE to reflect that in its guidance. 


MSD has submitted clinical and cost-effectiveness evidence for the first once-monthly 


TNFα inhibitor, golimumab (Simponi®) to inform the appraisal of golimumab for the 


treatment of RA after failure of previous disease-modifying antirheumatic drugs 


(DMARDs) within the context of this MTA review, which is considering extending the 


eligible population to those with moderate disease.  


Golimumab is the first TNFα inhibitor with randomised, controlled evidence to support 


a significant clinical response and well tolerated safety profile in DMARD naïve and 
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DMARD experienced, as well as biologic DMARD experienced patients. Golimumab has 


been found to have comparable efficacy and safety to the existing biologic DMARDs. 


 With comparable acquisition costs across the biologic DMARD class, the evidence 


supports golimumab being a cost-effective treatment alternative within the NICE 


willingness to accept threshold. The incremental cost effectiveness ratio (ICER) of 


golimumab compared to previous standard care is similar to ICERs of other biologics 


which are currently recommended for treatment by NICE. 


RA is the most common inflammatory arthritis in England and Wales associated with 


severe disability, premature mortality and considerable economic implications; total 


costs of RA in the United Kingdom (UK) are estimated to exceed £1 billion per annum. 


In the treatment of RA after failure of two DMARDs (including methotrexate, (MTX)), 


the National Institute for Health and Clinical Excellence (NICE) has recommended the 


use of the biologic DMARDs certolizumab (TA186), adalimumab, etanercept, and 


infliximab (TA130), golimumab (TA225), and tocilizumab (TA247). NICE has also 


reviewed abatacept for the treatment of RA after the failure of two DMARDs, however 


NICE did not recommend the use of abatacept for this indication. A rapid review of 


abatacept is on-going at present. 


Randomised controlled trial (RCT) evidence strongly supports a robust clinical and 


safety profile for golimumab, which improves the signs and symptoms of RA, slowing 


progression of joint damage and improving physical function. 


The Technology 


The key features of golimumab are presented in Table 1 as follows: 


Table 1: Key Features of Golimumab 


Approved name Golimumab 


Brand name Simponi® 


Marketing status European Commission granted marketing authorisation valid 


throughout the European Union on 1 October 2009 


Pharmacological action Human immunoglobulin G1κ (IgG1κ) monoclonal antibody 


produced by murine hybridoma cell line with recombinant 


deoxyribonucleic acid (DNA) technology. Binds with high affinity 
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and specificity to both soluble and transmembrane forms of TNFα, 


neutralizing the biological activity of TNFα 


Formulation One 0.5 ml pre-filled pen/syringe contains 50 mg golimumab 


(injected subcutaneously (SC)) 


Dosing frequency 50 mg given once a month, on the same date each month. No loading 


dose 


Average length of a course 
of treatment 


In accordance with NICE Guidelines, treatment should continue as 


long as an adequate response (an improvement of ≥1.2 in disease 


activity score (DAS)) is maintained. Available data suggest that 


clinical response is usually achieved within 12 to 14 weeks of 


treatment with golimumab (after 3-4 doses). Continued therapy 


should be reconsidered in patients who show no evidence of 


therapeutic benefit within this time period 


Average interval between 
courses of treatments 


Continuous treatment for at least 12 weeks and then until no 
response or loss of response 


Indications Rheumatoid Arthritis (RA):  


 Golimumab, in combination with methotrexate (MTX), is 
indicated for: 


o the treatment of moderate to severe, active 
rheumatoid arthritis in adults when the response 
to disease-modifying antirheumatic drug (DMARD) 
therapy including MTX has been inadequate 


o the treatment of severe, active and progressive 
rheumatoid arthritis in adults not previously 
treated with MTX 


 Simponi, in combination with MTX, has been shown to 
reduce the rate of progression of joint damage as measured 
by X-ray and to improve physical function 


Psoriatic arthritis (PsA):  


 Golimumab, alone or in combination with MTX, is indicated 
for the treatment of active and progressive PsA in adult 
patients when the response to previous DMARD therapy 
has been inadequate 


Ankylosing spondylitis (AS):  


 Golimumab is indicated for the treatment of severe, active 
AS in adult patients who have responded inadequately to 
conventional therapy 


Randomised trials have shown abatacept, adalimumab, certolizumab, etanercept, 


infliximab, tocilizumab, and golimumab to be effective in the treatment of RA. The 


advantages that golimumab provides over the other existing treatment options are:  
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o Golimumab is delivered in a L-histidine buffer (compared to citrate-buffered 


solution of other biologic DMARDs) and has low injection volume of 0.5 ml thus 


leading to low incidence of injection-site reactions (ISRs) 


o Golimumab’s once monthly dosing (12 injections per year) reduces injection 


frequency in comparison to other SC agents. Injection frequency with etanercept 


is 52 or 104 injections per year (either once weekly or twice weekly dosing), 


with adalimumab 26 injections per year, and with abatacept 52 injections per 


year 


Clinical Effectiveness 


The safety and efficacy of golimumab has been robustly assessed with two large, 


randomised, controlled trials.  


GO-FORWARD 


GO-FORWARD demonstrated that treatment of patients with active RA (despite MTX 


therapy) with golimumab 50 mg significantly reduced the signs and symptoms of RA 


and improved physical function. 


All primary endpoints were achieved within GO-FORWARD; golimumab 50 mg 


demonstrated significant benefit in achieving an American College of Rheumatology 


(ACR)20 response at week 14 (55.1% vs. 33.1%; p=0.001) and median change from 


baseline in Health Assessment Questionnaire-Disability Index (HAQ-DI) at week 24 (-


0.38 vs. -0.13%; p<0.001) compared to placebo.  


Long-term data from GO-FORWARD found golimumab 50 mg to be clinically effective 


over year one with ACR20, ACR50, and ACR70 response rates of 64.0%, 43.8%, and 


24.7%, respectively. Patients with active RA despite MTX therapy continued to benefit 


from treatment with golimumab 50 mg; 90.6% of those patients achieving ACR20 


response at week 24 maintained the response at week 52. 61.4% showed DAS28 


remission (≤2.6) at week 52 with 36.8% achieving sustained DAS28 remission. 


Golimumab 50 mg is generally well-tolerated in combination with MTX with serious 


adverse events (5.6% vs. 2.3%) and serious infections (2.2% vs. 0.8%) comparable to 


placebo through week 16. Golimumab 50 mg has a low incidence of ISRs and the 


majority of those ISRs were mild or moderate, with no serious ISRs.  
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GO-BEFORE 


GO-BEFORE demonstrated that treatment with golimumab 50 mg of patients with active 


RA who were naïve to MTX therapy, significantly reduced the signs and symptoms of RA 


and improved physical function. 


Using the pre-specified ITT analysis, one primary end point, i.e., an ACR50 response at 


week 24 in the combined group versus group one(122 [38.4%] of 318 patients and 47 


[29.4%] of 160 patients, respectively; P = 0.053), was not met, however results of a post 


hoc modified ITT analysis of the primary end point resulted in a statistically significant 


difference between the golimumab group versus placebo (122 [38.5%] of 317 patients 


and 47 [29.4%] of 160 patients, respectively; P = 0.049). In this modified ITT analysis, 


ACR50 in patients treated with golimumab 50 mg was statistically superior to that in 


patients on placebo [P = 0.038]. 


The co-primary endpoint of change from baseline in total vdH-S score at Week 52 was 


met.  The change from baseline in total vdH-S score for subjects in the combined 


golimumab + MTX group was statistically significantly less (p = 0.006) compared with 


the placebo + MTX group.  In addition, the change from baseline in total vdH-S score for 


subjects in both the golimumab 50 mg + MTX was also statistically significantly less (p = 


0.015) than the placebo + MTX group. 


Cost-Effectiveness 


Systematic literature reviews and meta-analyses informed a Markov model which found 


golimumab 50 mg to be a cost-effective treatment option for patients who demonstrate 


an inadequate response to DMARDs.  


Table 2 presents the basecase results for all comparators within a DMARD experienced 


RA patient population. 
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Table 2: Basecase Cost-Effectiveness Results  


Technologies Total costs 
(£) 


Total 
QALYs 


Incremental costs 
(£) 


Incremental 
QALYs 


ICER (£) versus 
Baseline (MTX) 


Incremental 
analysis 


Methotrexate £56,382 6.706 - - - - 
Infliximab £88,326 8.207 £31,944 1.501 £21,278 £21,278 
Etanercept £91,025 8.068 £2,699 -0.139 £25,429 Dominated 
Golimumab £92,130 8.307 £1,105 0.238 £22,331 £4,631 
Adalimumab £93,892 8.512 £1,762 0.205 £20,769 £8,589 
Certolizumab £97,469 8.890 £3,577 0.377 £18,817 £9,476 
Tocilizumab £100,702 8.495 £3,233 -0.395 £24,774 Dominated 
Abatacept IV £105,102 8.100 £4,400 -0.395 £34,953 Dominated 
Abatacept SC £118,036 8.100 £12,934 0.000 £44,232 Dominated 


The results indicate that golimumab is a cost-effective treatment alternative compared to standard care. The severe patient subgroup has 


been displayed in Table 3 below. The similarity between the results for the severe subgroup and the overall moderate to severe 


population supports the use of golimumab in a population with moderate disease (DAS28 ≥3.2), from an economic perspective. 


Table 3: Severe Patient Subgroup Results  


Technologies Total costs 
(£) 


Total 
QALYs 


Incremental costs 
(£) 


Incremental 
QALYs 


ICER (£) versus 
Baseline (MTX) 


Incremental 
analysis 


Methotrexate £56,036 6.425 - - - - 
Golimumab £89,270 8.007 £33,234 1.582 £21,013 N/A 
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Conclusion 


Robust clinical and adverse event (AE) RCT evidence supports the conclusion that patients 


would substantially benefit from an on-going recommendation of golimumab for the 


treatment of moderate to severe RA. Indirect comparisons found golimumab to be superior 


to the previous standard of care and there were no statistically significant differences in 


efficacy or adverse events to other biologic DMARDs.  


As the ICER for golimumab falls under a £30,000 threshold, golimumab can be considered a 


cost-effective treatment option for patients with moderate to severe RA. 


Golimumab is a clinically and cost-effective treatment in first line biologic treatment of 


rheumatoid arthritis.  


Additional Considerations 


Ranking by ICER 


Attempts have been made in the past to ‘rank’ technologies where there are multiple drugs 


with similar efficacy that generate marginally different ICERs when modeled. Given that the 


data informing the network analyses is from trials of different populations at different 


times and in different locations this should be regarded as incorrect. At best we believe that 


the results from such analyses (classically with overlapping credible intervals in all or most 


endpoints) can support a class effect, as is the case with the network analysis used for this 


submission. 


Abatacept 


Neither formulation of abatacept can be considered a cost-effective treatment option based 


upon the information available to MSD (the calculated ICER in the MSD model using the list 


price is £34,953 for abatacept IV and £44,232 for abatacept SC). However, there is a 


Commercial in Confidence Patient Access Scheme (PAS) in place for abatacept, reported on 


the NICE website as being in the form of a simple discount and it would be reasonable to 


assume that the scheme would bring abatacept into line with one or more of the other 


biologic treatments already approved by NICE. 


We have undertaken an exploratory analysis using our model to estimate the level of 
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discount which would be required to provide comparable cost-effectiveness for this 


product. In the absence of the exact discount, a ‘goal seek’ analysis was undertaken in the 


excel model to calculate the change in unit price required to achieve the median of the 


range of acceptable ICERs resulting from the model for other technologies (ICERS < 


£30,000 per QALY). For the IV formulation, a discount of 36.42% would be required to 


achieve comparable cost-effectiveness.  


Further, if this discount on the IV formulation is carried through into the analysis for the SC 


formulation (for the IV loading dose only), a discount of 45.13% on the SC list price would 


be required achieve comparable cost-effectiveness.  
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Executive Summary 


Background 


With nearly 400,000 patients affected by Rheumatoid Arthritis (RA) within England and 


Wales, early initiation of therapy with biologic disease-modifying antirheumatic drugs 


(biologic DMARDs), including tumour necrosis factor α (TNFα) inhibitors is a critical 


component in the pharmacological management of this chronic, debilitating condition. 


Clinical evidence suggests that patients with RA respond variably to biologic DMARDs 


with up to 70% responding within 6 months. Patients with RA will benefit from proven 


treatment options which address the challenges throughout the treatment pathway in 


DMARD experienced and biologic DMARD experienced patient populations. 


In the last 10 years, the emergence of TNFα inhibitors and more recently the increase in 


choice of biologic DMARDs have had a considerable effect on the treatment of RA. There 


is agreement between patient representatives, the British Society for Rheumatology 


(BSR), and manufacturers that the positive recommendations from the National 


institute for Health and Clinical Excellence (NICE) and the Scottish Medicines 


Consortium (SMC) have helped to change thousands of lives for the better.  


The BSR and British Health Professionals in Rheumatology (BHPR) published guidelines 


on the eligibility criteria for the first biologic therapy in 2010. This was the first major 


update since the first guidelines were produced a decade before in 2000. In these 


guidelines, the BSR collate and summarise a large quantity of studies to inform their 


recommendations; namely a reduction in the Disease Activity Score (DAS28 - a measure 


of the activity of the disease in patients with RA based on 28 defined joints) threshold 


for initiation of a biologic DMARD from 5.1 to 3.2, citing the following points as drivers 


for this change in clinical practice: 


1. The NICE RA Management Guidelines recommend intensive use of 


combinations of conventional DMARDs and steroids in early active disease. A 


DAS28 of 5.1 is too high to identify those patients who are not showing a 


satisfactory response to such regimens; 


2. Patients with persistent DAS28 levels of between 3.2 and 5.1 have outcomes  


that are not dissimilar to those with persistent levels >5.1;  
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3. Patients with a DAS <5.1 have a disease activity response to TNFα inhibitor 


therapies that is as good as, if not better than, patients with a DAS28 >5.1; 


and  


4. An analysis of British Society for Rheumatology Biologics Registers (BSRBR) 


data suggests that patients treated with a DAS28 <5.1 have just as good an 


improvement in Health Assessment Questionnaire (HAQ) as those with a 


DAS28 >5.1, suggesting that this is a cost-effective use of TNFα inhibitor 


MSD believes that these guidelines are fully in line with the available evidence and 


therefore supports their recommendations. We believe a lowering of the DAS28 


threshold is an opportunity for thousands more patients to benefit from earlier and 


more effective treatment. The health economic modelling results support the BSR’s 


conclusion that treating patients with a DAS28 of 3.2 with a TNFα inhibitor is as cost-


effective as treating those with a higher DAS28 of 5.1.  


The BSR analyses suggest that a reduction in the DAS28 threshold would result in an 


increased uptake of biologic DMARDs to between 8% and 12% of patients if UK clinical 


practice aligns to European standards. However, the level of biologic DMARD use could 


actually decrease by following NICE RA Management guidelines and treating active 


disease with combinations of conventional DMARDS and steroids closer to symptom 


onset.  


Together with the backing of NICE guidance the BSR and BHPR guidelines could 


significantly change clinical practice in the UK, opening access to earlier treatment for 


patients with RA. The economic and clinical case has been made for the lowering of the 


DAS28 threshold; MSD would request NICE to reflect that in its guidance. 


MSD has submitted clinical and cost-effectiveness evidence for the only intravenous (IV) 


infusion TNFα inhibitor, infliximab (Remicade®) to inform the appraisal of infliximab 


for the treatment of RA after failure of previous DMARDs within the context of this MTA 


review, which is considering extending the eligible population to those with moderate 


disease.  


Infliximab has been found to have comparable efficacy and adverse event profile to the 


existing biologic DMARDs. With comparable acquisition costs across the biologic 


DMARD class, the evidence supports infliximab as a cost-effective treatment alternative 
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within the NICE willingness to accept threshold. The incremental cost-effectiveness 


ratio (ICER) of infliximab compared to previous standard care is similar to ICERs of 


other biologics which are currently recommended for treatment by NICE. 


RA is the most common inflammatory arthritis in England and Wales associated with 


severe disability, premature mortality and considerable economic implications: total 


costs of RA in the United Kingdom (UK) are estimated to exceed £1 billion per annum. 


In the treatment of RA after failure of two DMARDs (including methotrexate [MTX]), 


NICE has recommended the use of the biologic DMARDs certolizumab (TA186), 


adalimumab, etanercept, and infliximab (TA130), golimumab (TA225), and tocilizumab 


(TA247). NICE has also reviewed abatacept for the treatment of RA after the failure of 


two DMARDs, however NICE did not recommend the use of abatacept for this indication. 


A rapid review of abatacept is on-going at present. 


Randomised controlled trial (RCT) evidence strongly supports a robust clinical and 


adverse event profile for infliximab, which improves the signs and symptoms of RA, 


slowing progression of joint damage and improving physical function. 


The Technology 


The key features of infliximab are presented in Table 1 as follows: 


Table 1: Key Features of Infliximab 


Approved name Infliximab 
Brand name Remicade® 
Marketing status Marketing authorisation for RA granted May 1999 
Pharmacological action Chimeric human-murine monoclonal antibody that binds with high 


affinity to both soluble and trans-membrane forms of TNFα but not to 
lymphotoxin α (TNFβ) 


Formulation Powder for concentrate for solution for infusion 
Dosing frequency 3 mg/kg given as an IV infusion followed by additional 3 mg/kg infusion 


doses at 2 and 6 weeks after the first infusion, then every 8 weeks 
thereafter 
 
Remicade® must be given concomitantly with MTX 


Average length of a course of 
treatment 


In accordance with NICE Guidelines, treatment should continue as long as 
an adequate response (an improvement of ≥1.2 in DAS) is maintained. 
Available data suggest that the clinical response is usually achieved 
within 12 weeks of treatment. Continued therapy should be carefully 
reconsidered in patients who show no evidence of therapeutic benefit 
within the first 12 weeks of treatment or after dose adjustment 


Average interval between 
courses of treatments 


Continuous treatment for at least 12 weeks and then until no response or 
loss of response 


Indications Rheumatoid Arthritis (RA):  
Remicade®, in combination with methotrexate, is indicated for the 
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reduction of signs and symptoms as well as the improvement in physical 
function in: 


 adult patients with active disease when the response to 
disease-modifying anti-rheumatic drugs (DMARDs), 
including methotrexate, has been inadequate 


 adult patients with severe, active and progressive disease 
not previously treated with methotrexate or other DMARDs 


In these patient populations, a reduction in the rate of the progression of 
joint damage, as measured by X-ray, has been demonstrated 
 
Psoriatic arthritis (PsA):  
Remicade® is indicated for treatment of active and progressive psoriatic 
arthritis in adult patients when the response to previous DMARD therapy 
has been inadequate 
 
Remicade® should be administered: 


 in combination with methotrexate 
 or alone in patients who show intolerance to methotrexate 


or for whom methotrexate is contraindicated 
 


Ankylosing spondylitis (AS):  
Remicade® is indicated for treatment of severe, active ankylosing 
spondylitis, in adult patients who have responded inadequately to 
conventional therapy 
 
Adult Crohn’s Disease (CD): 
Remicade® is indicated for: 


 treatment of moderately to severely active Crohn's disease, 
in adult patients who have not responded despite a full and 
adequate course of therapy with a corticosteroid and/or an 
immunosuppressant; or who are intolerant to or have 
medical contra-indications for such therapies 


 treatment of fistulising, active Crohn's disease, in adult 
patients who have not responded despite a full and adequate 
course of therapy with conventional treatment (including 
antibiotics, drainage and immunosuppressive therapy) 


 
Paediatric Crohn’s Disease (pCD): 
Remicade® is indicated for treatment of severe, active Crohn's disease, in 
children and adolescents aged 6 to 17 years, who have not responded to 
conventional therapy including a corticosteroid, an immunomodulator 
and primary nutrition therapy; or who are intolerant to or have 
contraindications for such therapies  
 
Remicade® has been studied only in combination with conventional 
immunosuppressive therapy 
 
Adult Ulcerative Colitis (UC): 
Remicade® is indicated for treatment of moderately to severely active 
ulcerative colitis in adult patients who have had an inadequate response 
to conventional therapy including corticosteroids and 6-mercaptopurine 
(6-MP) or azathioprine (AZA), or who are intolerant to or have medical 
contraindications for such therapies 
 
Paediatric Ulcerative Colitis (pUC): 
Remicade® is indicated for treatment of severely active ulcerative colitis, 
in children and adolescents aged 6 to 17 years, who have had an 
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inadequate response to conventional therapy including corticosteroids 
and 6-MP or AZA, or who are intolerant to or have medical 
contraindications for such therapies 
 
Psoriasis (PsO): 
Remicade® is indicated for treatment of moderate to severe plaque 
psoriasis in adult patients who failed to respond to, or who have a 
contraindication to, or are intolerant to other systemic therapy including 
ciclosporin, methotrexate, or psoralen combined with ultraviolet A 


Randomised trials have shown abatacept, adalimumab, certolizumab, etanercept, 


infliximab, tocilizumab, and golimumab to be effective in the treatment of RA. The 


advantages that infliximab provides over the other existing treatment options are: 


o Intravenous administration of Remicade® allows high serum concentrations 


to be rapidly achieved, and therefore offers the potential for fast, complete 


suppression of inflammation. Remicade® can start making a difference within 


48 hours for some patients; data shows that patients with RA who received 


Remicade® were more persistent with treatment than those receiving the 


subcutaneous (SC) TNFα inhibitors, adalimumab and etanercept 


o IV administration of Remicade® is well accepted by patients, with some 


choosing the IV route for reasons of safety, rapidity, and reassurance. In 


particular 60% of those who preferred IV to SC stated frequency of admission 


as the reason and 45% stating convenience 


o Optimisation programs have shown to reduce acquisition costs and wastage 


of Remicade® while improving patient experience. This has been achieved by 


reducing non-attendance, creating more effective infusion pathways, 


prescribing Remicade® in patients weighing less than 67 kg, vial sharing, and 


home infusion 


Clinical Effectiveness 


The safety and efficacy of infliximab has been robustly assessed with two large, 


randomised, controlled trials.  


ATTRACT 


ATTRACT was a 54 week randomised clinical trial with an extension up to 102 weeks. 


The primary objectives of ATTRACT were to assess the efficacy and safety profile of 


infliximab treatment in reducing clinical signs and symptoms of RA at 30 weeks, 







6 
 
 


preventing structural damage at 54 weeks, and improving physical function at 102 


weeks. 


ATTRACT met all primary endpoints, demonstrating that infliximab and MTX therapy, 


compared to MTX alone, results in a significant improvement at week 54 in HAQ scores 


with a median percentage improvement from baseline of 23% vs. 3% (p<0.001). 


Further, infliximab in combination with MTX was shown to be superior to MTX alone in 


improving the radiographic outcomes of patients with RA, with the infliximab-treated 


patients showing improvements in erosion, joint-space narrowing, and Sharp scores at 


52 weeks. Infliximab (at the licensed dose of 3 mg/kg q8 weeks) in combination with 


MTX significantly reduced the progression of structural damage in comparison to MTX 


alone. In many patients treated with infliximab, progression was completely arrested, in 


particular, for patients with early RA (those with disease duration ≤3 years). These 


responses were durable and sustained through 102 weeks. Infliximab plus MTX had a 


significantly greater impact on all 4 physical components of the Short-Form 36 (SF-36) 


than did MTX alone. At 54 weeks, 30% of infliximab-treated patients rated their overall 


health ‘excellent’ or ‘very good’ compared to 16% with placebo (p<0.001). Therefore, in 


patients with RA, infliximab was shown to improve physical functioning and health-


related quality of life (HRQL) to a greater degree than in patients treated with MTX 


alone. 


ASPIRE 


ASPIRE demonstrated that treatment of early RA with the combination of MTX and 


infliximab improves the signs and symptoms of disease activity, inhibits the 


radiographic progression of joint damage, and improves physical function better than 


MTX therapy alone over 1 year.  


The primary and major secondary efficacy analyses were consistent in showing the 


superiority of the combination of MTX and infliximab over MTX alone. Patients 


receiving MTX-3 mg/kg infliximab and MTX-6 mg/kg infliximab achieved a significantly 


higher median ACR-N (38.9% and 46.7%, respectively) than those in the MTX-placebo 


group (26.4%) (p<0.001), and there were no significant differences in clinical efficacy 


between the 3 mg/kg and 6 mg/kg infliximab dosage groups. The mean ± SD change in 


the van der Heidje Modification of Sharp Total Score (vdH-S) was significantly less for 
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the patients receiving MTX-3 mg/kg infliximab and MTX-6 mg/kg infliximab (0.4 ± 5.8 


and 0.5 ± 5.6, respectively) than for those receiving MTX alone (3.7 ± 9.6) (p<0.001 for 


each comparison). Radiographic progression of joint damage was not significantly 


different between the 2 infliximab dosage groups. HAQ scores improved more in the 


MTX-3 mg/kg infliximab and MTX-6 mg/kg infliximab groups than in the group 


receiving MTX alone. 


The adverse event profile of the MTX–infliximab combination was similar to that 


observed in previous infliximab trials except for an increased risk of serious infections 


in the MTX–infliximab groups compared with MTX therapy alone. 


Cost-Effectiveness 


Systematic literature reviews and meta-analyses informed a Markov model which found 


infliximab 3 mg/kg to be a cost-effective treatment option for patients who demonstrate 


an inadequate response to DMARDs.  


Table 2 presents the basecase results for all comparators within a DMARD experienced 


RA patient population. 
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Table 2: Basecase Cost-Effectiveness Results  


Technologies Total costs 
(£) 


Total 
QALYs 


Incremental costs 
(£) 


Incremental 
QALYs 


ICER (£) versus 
Baseline (MTX) 


Incremental 
analysis 


methotrexate £57,376 4.791   - - 
Infliximab £83,887 5.845 £26,511 1.054 £25,144 £25,144 
Etanercept £84,947 5.678 £1,059 -0.167 £31,065 Dominated 
Golimumab £87,027 5.909 £2,080 0.231 £26,512 £9,010 
Adalimumab £88,750 6.117 £1,723 0.207 £23,663 £8,305 
Certolizumab £93,696 6.519 £4,946 0.403 £21,011 £12,281 
Tocilizumab £94,777 6.065 £1,080 -0.454 £29,339 Dominated 
Abatacept IV £97,346 5.710 £2,570 -0.355 £43,455 Dominated 
Abatacept SC £108,181 5.710 £10,834 0.000 £55,234 Dominated 


The results indicate that infliximab is a cost-effective treatment alternative compared to standard care. The severe patient subgroup has 


been displayed in Table 3 below. The similarity between the results for the severe subgroup and the overall moderate to severe 


population supports the use of infliximab in a population with moderate disease (DAS28 ≥3.2), from an economic perspective. 


Table 3: Severe Patient Subgroup Results 


Technologies Total 
costs (£) 


Total QALYs Incremental costs 
(£) 


Incremental QALYs ICER (£) versus 
Baseline (MTX) 


Incremental 
analysis 


methotrexate £58,181 4.504 - - - - 
Infliximab £84,007 5.539 £25,827 1.034 £24,968 N/A 
 







9 
 
 


Conclusion 


Robust clinical and adverse event (AE) RCT evidence supports the conclusion that patients 


would substantially benefit from an on-going recommendation of infliximab for the 


treatment of moderate to severe RA. Indirect comparisons found infliximab to be superior 


to the previous standard of care and there were no statistically significant differences in 


efficacy or adverse events to other biologic DMARDs.  


As the ICER for infliximab falls under a £30,000 threshold, infliximab can be considered a 


cost-effective treatment option for patients with moderate to severe RA. 


Infliximab is a clinically and cost-effective treatment in first line biologic treatment of RA.  


Additional Considerations 


Ranking by ICER 


Attempts have been made in the past to ‘rank’ technologies where there are multiple drugs 


with similar efficacy that generate marginally different ICERs when modelled. Given that 


the data informing the network analyses is from trials of different populations at different 


times and in different locations this should be regarded as incorrect. At best we believe that 


the results from such analyses (classically with overlapping credible intervals in all or most 


endpoints) can support a class effect, as is the case with the network analysis used for this 


submission. 


Abatacept 


Neither formulation of abatacept can be considered a cost-effective treatment option based 


upon the information available to MSD (the calculated ICER in the MSD model using the list 


price is £34,953 for abatacept IV and £44,232 for abatacept SC). However, there is a 


Commercial in Confidence Patient Access Scheme (PAS) in place for abatacept, reported on 


the NICE website as being in the form of a simple discount and it would be reasonable to 


assume that the scheme would bring abatacept into line with one or more of the other 


biologic treatments already approved by NICE. 


We have undertaken an exploratory analysis using our model to estimate the level of 
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discount which would be required to provide comparable cost-effectiveness for this 


product. In the absence of the exact discount, a ‘goal seek’ analysis was undertaken in the 


excel model to calculate the change in unit price required to achieve the median of the 


range of acceptable ICERs resulting from the model for other technologies (ICERS < 


£30,000 per QALY). For the IV formulation, a discount of 36.42% would be required to 


achieve comparable cost-effectiveness.  


Further, if this discount on the IV formulation is carried through into the analysis for the SC 


formulation (for the IV loading dose only), a discount of 45.13% on the SC list price would 


be required achieve comparable cost-effectiveness.  
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Executive Summary 


Rheumatoid arthritis (RA) is a progressive, destructive, lifelong condition associated 


with significant co-morbidity. RA causes reductions in life expectancy and quality of 


life, and represents a high economic burden  


RA is a progressive, destructive, lifelong condition characterised by inflammation of synovial 


membranes and widespread synovial joint involvement (1). Multiple regions, particularly 


hands and feet, are commonly affected by deformity and progressive disability is a 


consequence (2). RA is associated with long-term morbidity (1), increased mortality 


compared with the general population (1, 3) and has a severe impact on quality of life (QoL).  


Approximately 580,000 people in England are affected by RA. Prevalence in females is 


higher than in men (1.16% females, 0.44% males (4)), with typical age of onset between 40 


to 70 years, peaking in the fifth decade of life (3). The economic burden of RA is substantial 


with annual direct (healthcare) and indirect (sick-leave and work-related disability) UK costs 


estimated at £560 million and £1.8 billion a year, respectively (5).  


No cure currently exists for RA. Consequently, the focus of treatment is to achieve remission 


or low disease activity as soon as possible (6). Further targets include controlling pain and 


inflammation whilst minimising loss of function, joint damage and disability (7), and 


decreasing mortality (8). In order to meet the main targets in RA recent data suggest that 


early and aggressive approaches to treatment are required (9). Regardless of the stage of 


RA, most patient populations experience a clinical benefit from treatment.  


There is a role for biological DMARD treatment in a variety of RA populations 


EULAR guidelines recommend treatment with conventional disease modifying antirheumatic 


drugs (cDMARDs) (including methotrexate [MTX]) once diagnosed with RA (6). However, 


limitations with respect to both efficacy and safety of cDMARDs mean that a clear, unmet 


need exists for alternative therapies that reduce joint damage. 


The advent of biological DMARDs (bDMARDs), such as tumour necrosis factor (TNF) 


inhibitors, has improved patient outcomes in those patients who have an inadequate 


response (IR) to cDMARDs. TNF inhibitors suppress and control the inflammatory action of 


RA by targeting the cytokine TNF-α, preventing progression and enabling disease remission 


(10). The use of bDMARDs, and specifically TNF-inhibitors, has been described as a 


significant advance in the management of RA (11-14) with remission an increasingly realistic 


target (12). TNF-inhibitors are an effective therapy both in patients with high and moderate 


disease activity (12). 


Within this submission evidence is presented for three RA patient populations of interest: 


Severe DMARD-IR1 (DAS28 >5.1), Severe naïve2 (DAS 28>5.1), and Moderate to Severe 


DMARD-IR (DAS28>3.2 and ≤5.1).  


The benefits of bDMARDs (including TNF-inhibitors) in patients with severe DMARD-IR RA 


are well established and previous NICE technology appraisals (e.g. TA130, TA186, TA225 


and TA247) endorse their use in this population (15-18). Monotherapy with some bDMARDs 


                                                
1
adults who have failed to respond to at least two conventional DMARDs including MTX  


2
adults who have not previously received cDMARDs (i.e. DMARD-naïve) 
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such as etanercept (ETN) is also recommended by NICE for use in patients with severe RA 


for whom MTX treatment is not appropriate (15).  


EULAR guidelines also indicate that first-line bDMARD+MTX combination therapy should 


also be considered in patients with very active disease or early structural damage (6) (e.g. 


the Severe Naïve population).  


However, within the UK, patients with moderately active RA (DAS28 >3.2 to ≤5.1) despite 


treatment with cDMARDs typically remain on MTX in accordance with current NICE 


guidance as the use of TNF-inhibitors is restricted to those with high DAS28 (12, 19). 


Therefore, Moderate to Severe DMARD-IR patients in England and Wales have limited 


treatment choices. This is despite, the fact that clinical data suggest disease progression is a 


risk in patients with persistent Moderate to Severe RA despite MTX treatment (19-21) 


demonstrating an unmet need in this population.  


The British Society of Rheumatology (BSR) Biological Group has suggested that patients 


with persistent DAS28 levels of between 3.2 and 5.1 (i.e. Moderate to Severe RA) have 


outcomes that are not dissimilar to those with persistent levels >5.1 (i.e. severe RA) (14). 


Furthermore the BSR states that some patients may not strictly fulfil current NICE criteria for 


biologic therapies, but nevertheless have serious potentially progressive, disabling or life-


shortening conditions (14) and may benefit from receiving biologics (22).  


EULAR guidelines indicate that subgroups of Moderate to Severe RA patients (i.e. those 


with poor prognostic factors) would benefit from bDMARDs (6). The use of baseline 


predictors to assess the risk of progression (such as rheumatoid factor [RF] positivity and C-


reactive protein [CRP] levels) (19) may help clinicians to manage patients in the Moderate to 


Severe active RA population according to the current treatment guidelines and to effectively 


achieve remission (23) whilst minimising cost. Achieving remission in the Moderate to 


Severe RA population has been shown to inhibit radiographic progression irrespective of 


disease activity (24). Patients with a DAS28 <5.1 have a disease activity response that is as 


good as, if not better than, patients with a DAS28 >5.1 (14). In addition, patients treated with 


a DAS28 <5.1 have equally as good an improvement in HAQ as those with a DAS28 >5.1, 


suggesting that this is an effective use of bDMARDs such as TNF-inhibitors (14).  


Delaying the onset of disability, minimising impaired function and potential reductions in the 


need for joint surgery may bring economic benefits in patients with severe RA (DMARD-IR 


and naïve) and Moderate to Severe RA. 


Etanercept is an innovative, targeted therapy for a variety of patient populations with 
RA  


Etanercept (ETN) is a TNF inhibitor that has been extensively studied in patients with RA for 


over 15 years. By blocking TNF, ETN reduces inflammation and other signs and symptoms 


of RA. It has proven efficacy when given alone or in combination with MTX in patients who 


have failed DMARD treatment (i.e. have established disease), and in DMARD naïve 


patients.  


ETN, alone or in combination with MTX, has been shown to reduce the rate of progression of 


joint damage as measured by X-ray and to improve physical function (25). In the 


assessment group report for TA130, ETN (alone or in combination with cDMARDs) was 


effective in reducing the signs and sympotms of RA in established disease (26). ETN was 


also more effective than MTX in slowing radiographic joint damage in MTX-naïve patients 


with short disease duration (< 3 years) (26). Furthermore, ETN was marginally more 
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effective and better tolerated than MTX (the ‘gold standard’ in RA treatment) in MTX-naïve 


patients with short disease duration (<3 years) and in patients with longer disease durations 


who had not failed MTX treatment (26).  


ETN has an advantage over intravenously administered TNF inhibitors in that it can be self-


administered via a subcutaneous injection and therefore patients have more control over 


their therapy and can be treated at home.  


NICE currently recommends ETN: 


 In combination with MTX for the treatment of severe active RA (as measured by 


disease activity score [DAS28] > 5.1) in adults who have failed to respond to at least 


two cDMARDs including MTX, (Severe DMARD-IR) (TA130) (15). 


 Where a patient is intolerant of MTX or where MTX is considered to be inappropriate, 


etanercept may be given as monotherapy (TA130) (15). 


 In combination with MTX or as a monotherapy in adults with severe active RA who 


have had an inadequate response to, or have an intolerance of, other DMARDs, 


including at least one TNF inhibitor where rituximab is contraindicated or withdrawn 


or cannot be given because MTX is contraindicated or withdrawn (TA195) (27) (not 


considered as part of this appraisal). 


Although the use of ETN in severe DMARD-IR RA is well established, it provides clinical 


benefit in patients with RA of varying disease activity. ETN is suitable for use in patients with 


moderate RA (as per the licensed indication), particularly those who are at high risk of 


radiographic progression and also for patients with severe RA who have not previously 


received cDMARDs (Severe Naïve [DAS28 >5.1]). 


Etanercept significantly improves the signs and symptoms of Severe DMARD-IR RA 


when compared with cDMARDs  


The efficacy of ETN as a combination therapy (with MTX) and as a monotherapy has been 


clearly demonstrated in clinical trials and via registry data: 


 Combination therapy with ETN+MTX is significantly more efficacious compared with 


MTX monotherapy with regards to key clinical outcomes such as American College 


of Rheumatology (ACR) criteria, EULAR responses, tender/swollen joint counts, and 


patient reported outcomes (28-31). 


 ETN monotherapy is significantly more efficacious than placebo with regards to 


ACR20/50/70 responses and tender/swollen joint counts (32, 33). 


 Data from the BSRBR indicate that patients treated with ETN experienced reduced 


disability, disease activity and higher rates of long-term remission than those treated 


with cDMARDs (34). 


Etanercept is differentiated from other DMARDs in Severe DMARD-IR RA 


Biological DMARDs are the focus of treatment in Severe DMARD-IR RA and ETN, 


adalimumab (ADA), and infliximab (INF) have previously been jointly assessed and 


recommended in NICE TA130 (15).  


It is proposed within this submission that ETN has a unique mode of action. Clear 


differentiation in the efficacy of ETN has been shown versus ADA, INF and ABT and 


therefore ETN should be considered distinct from other bDMARDs. 
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 Although ETN, ADA, and INF are all TNF-inhibitors, key differences exist in their 


molecular structures: ETN is a recombinant human TNF-α-receptor fusion protein 


whereas ADA and INF are monoclonal antibodies. 


 Unlike monoclonal antibodies such as INF and ADA, ETN demonstrates sustained 


efficacy with predictable dosing (35). 


 The absence of clinically significant immunogenicity attributable to ETN constitutes a 


key differentiating factor and may be associated with the higher drug survival that has 


been reported for ETN in comparison with INF or ADA (36-39). 


 A published network meta-analysis (NMA) by Orme et al, 2012 has demonstrated 


that with regards to improving ACR20/50/70 (recognised outcomes in RA clinical 


trials) ETN+MTX is significantly better than ADA and INF (all treatments in 


combination with cDMARDs) (40).  


 An update to the Orme et al, 2012 NMA, included in this submission demonstrated 


that ETN is significantly better than ADA and INF for ACR20/50/70 outcomes. 


Furthermore, ETN was shown to be significantly better than abatacept (ABT) 


intravenous with regards to ACR20/50/70 outcomes and ABT subcutaneous for 


ACR20/70. 


 Registry data suggests that time on treatment/drug survival with ETN is longer than 


with INF or ADA (41-44) and is potentially a differentiating factor between these TNF-


inhibitors. 


Etanercept demonstrates clinical efficacy in Moderate to Severe RA 


 The efficacy of ETN+MTX has been clearly demonstrated in a truly moderate RA 


population (PRESERVE) – limited data are available for other bDMARDs in this 


population. 


 In moderate patients who have reached low disease activity after initial ETN+MTX 


combination therapy (PRESERVE), ETN+MTX more effectively maintained low 


disease activity than MTX alone (45).  


 A naïve comparison between CERTAIN (CZP) and PRESERVE Period 1 (ETN) 


suggests that ETN has greater efficacy with regards to improvements in 


ACR20/50/70, DAS28 remission, and change from baseline HAQ. However, such 


evidence should be viewed with caution as the methodology of the studies varies to a 


great extent. 


There is a clinical benefit in the earlier use of etanercept in patients with Severe Naïve 


RA  


 The early use of ETN (in combination with MTX) induces remission and halts 


progression of joint damage in a Severe Naïve RA  


o COMET demonstrated that remission is an achievable goal with ETN+MTX 


compared with MTX alone – with consistent improvements observed for 


clinical disease, radiographic and functional status (46-51) 


o PRIZE demonstrated that ETN+MTX combination therapy resulted in 


significant improvements of clinical, functional, and health outcome 


measures, with minimal radiographic progression (52) 
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Etanercept has a trusted long-term safety and tolerability profile established through 


over 3 million patient-years of experience 


The safety and tolerability profile of ETN has been clearly demonstrated in an extensive 


clinical trial programme and serious infections and withdrawals have been assessed via 


NMA: 


 As of 16th August 2012, 18,081 patients had been exposed to ETN in trials for the 


approved indications (RA, polyarticular juvenile idiopathic arthritis [JIA], extended 


oligoarticular JIA, enthesitis-related arthritis, paediatric and adult psoriatic arthritis, 


ankylosing spondylitis, adult plaque psoriasis, and paediatric plaque psoriasis) – 


including 15,071 subject-years in 7830 subjects with RA (53). 


 ETN has generally been well-tolerated throughout key trials, with both ETN 25 mg 


BIW and ETN 50 mg OW dosage regimens showing similar safety profiles (54).  


 The most recent ETN studies and long term follow up of real world and study cohorts 


have not changed the risk benefit profile of ETN.  


 In one of the longest prospective studies of TNF inhibitor therapy to date (some 


patients received >10 years of treatment) ETN had an acceptable safety profile both 


in early and longstanding RA patients and the risk/benefit ratio of continuous long-


term ETN treatment was favourable (55).  


 Analyses of the BSRBR ETN dataset have demonstrated that there was no evidence 


of adverse outcome from long-term exposure to ETN and ETN therapy was not 


associated with any overall increased risk of serious infection, malignancy, 


cardiovascular events or death when compared with a DMARD reference group (34, 


56). 


 ETN is at least comparable with other bDMARDs  with regards to key safety and 


tolerability outcomes  


 BSRBR data shows ETN treatment has lower tuberculosis (TB) rates than either 


ADA or INF 


 BSRBR data shows ETN treatment has reduced lower respiratory tract infection 


(LRTI) rates than either ADA or INF 


 NMA demonstrates that ETN has a safety and tolerability profile at least comparable 


with other bDMARDs with respect to withdrawals due to adverse events (AEs), 


number of patients with serious infections, and rate of serious infections. 


 The acceptable safety profile of ETN has been well established in an extensive 


clinical programme and through real-world experience in a variety of patient 


populations with RA.  


Etanercept is a cost-effective treatment option for the NHS 


A discrete event simulation model demonstrated the following: 


 In the Severe DMARD-IR combination therapy population, a strategy headed by ETN 


was compared with strategies headed by all other bDMARDs and cDMARDs defined in 


the NICE scope 
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o Based on an incremental analysis, the strategy headed by ETN had an ICER 


of £20,520 vs a cDMARD strategy 


o All other strategies were extendedly or strictly dominated by the strategy 


headed by ETN 


 In the Severe DMARD-IR monotherapy population, a strategy headed by ETN was 


compared with strategies headed by ADA, TOC (with alternative second therapies [ETN 


or ADA]), and cDMARDs 


o Based on an incremental analysis, the strategy headed by ETN had an ICER 


of £26,335 vs a cDMARD strategy 


o All other strategies were extendedly or strictly dominated by the strategy 


headed by ETN 


 In the Moderate to Severe population, a strategy headed by ETN was compared with a 


strategy headed by cDMARDs 


o Based on an incremental analysis, the strategy headed by ETN had an ICER 


of £24,727 vs a cDMARD strategy 


 In the Severe Naïve population, a strategy headed by ETN was compared with a 


strategies headed by cDMARDs and combination cDMARDs 


o Based on an incremental analysis, the strategy headed by ETN had an ICER of 
£34,373 vs a combination cDMARD strategy 


o All other strategies were extendedly or strictly dominated by the strategy headed by 
ETN 


 


 The ICERs above are presented from the perpective of the NHS and PSS, however, 


significant cost savings are likely to be realised from using bDMARDs instead of 


cDMARDs if a societal perspective is taken.   


 
Budget Implications for the NHS 


The total number of patients eligible for the bDMARDs based on the incidence and 


prevalence estimates in the populations of interest (Severe DMARD-IR, Moderate to Severe, 


and Severe Naïve RA) is estimated at 59,764, 60,254 and 60,735 for 2014, 2015 and 2016, 


respectively.  


 Results suggest that the likely budget impact of the new populations of interest 


(Moderate to Severe and Severe Naïve RA) is likely to be smaller than that of Severe 


DMARD-IR RA  


o In Moderate to Severe and Severe Naïve RA the total prevalence and 


incidence of patients eligible for bDMARDs will be 20,125, 20,290 and 20,458 


for 2014, 2015, and 2016, respectively.  


Conclusion 


The advent of bDMARDs, such as TNF inhibitors, has improved outcomes for patients with 


RA and this submission demonstrates that there is a clear role for the use of bDMARDs in 


disease of varying severity.  
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Strong evidence derived from clinical trials, registries, observational studies and NMA 


support the efficacy and safety profile of ETN in patients with varying disease activity 


according to DAS28 (Severe DMARD-IR [DAS28 >5.1], Moderate to Severe [DAS28 >3.2 


and ≤5.1], and Severe Naïve [DAS28 >5.1]). 


 ETN is a TNF inhibitor that has been extensively studied in patients with RA for over 


15 years. 


 The efficacy of ETN has been clearly demonstrated both in patients who have failed 


DMARD treatment (i.e. have established disease), and in DMARD naïve patients.  


 ETN consistently improves the signs and symptoms of RA when used as 


combination or monotherapy in Severe DMARD-IR and Severe Naïve populations 


and as combination therapy in Moderate to Severe RA versus cDMARDs. 


 Clinical trial and registry data supports the use of ETN for inducing and maintaining 


clinical remission of RA in patients with varying disease activity. 


 ETN is clearly differentiated from other bDMARDs with regards to improved efficacy 


(ACR outcomes) and time on treatment data in a Severe DMARD-IR population. 


o ETN in combination with MTX and as a monotherapy significantly improves 


the signs and symptoms of RA in patients who have had an inadequate 


response to ≥1 DMARD. 


o The absence of clinically significant immunogenicity attributable to ETN 


constitutes a key differentiating factor and may be associated with the higher 


drug survival that has been reported for ETN in comparison with INF or ADA. 


(36-39).  


 In a truly moderate population of patients with established active RA, ETN 


demonstrates statistical superiority consistently across multiple clinical, health 


outcomes assessments, and radiographic endpoints compared with MTX. 


 The early use of ETN (in combination with MTX) induces remission and halts 


progression of joint damage in Severe Naïve RA. 


 ETN is well-tolerated with an acceptable safety profile as demonstrated via 15,071 


subject-years in 7,830 subjects with RA 


o The most recent ETN studies have added no new safety concerns to those 


noted previously. 


 The economic evaluation presented in this submission demonstrates that a treatment 


strategy headed by ETN is cost-effective for patients with Severe DMARD-IR 


(combination and monotherapy) and Moderate to Severe RA. 


 Although a treatment strategy headed by ETN slightly exceeds the £30,000 cost-


effectiveness threshold in a Severe Naïve population, this approach is considered the 


most cost-effective of the bDMARD headed strategies explored.   


ETN offers sustained and predictable clinical efficacy with a trusted long-term safety and 


tolerability profile established through over 3 million patient-years of experience. Delaying 


the onset of disability, minimising impaired function and a potential reduction in the need for 
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joint surgery may lessen the economic burden associated with the management of patients 


with severe RA (DMARD-IR and naïve) and moderate RA. 
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1 Executive Summary 


 


1.1 Product characteristics, license, existing HTA 
guidance in the UK 


Product Tocilizumab (RoActemra®) 


Licensed Indications  


Rheumatoid arthritis Tocilizumab, in combination with methotrexate (MTX), is indicated for the treatment of 


moderate to severe active rheumatoid arthritis (RA) in adult patients who have either 


responded inadequately to, or who were intolerant to, previous therapy with one or 


more disease-modifying anti-rheumatic drugs (DMARDs) or tumour necrosis factor 


(TNF) antagonists. 


 


In these patients, tocilizumab can be given as monotherapy in case of intolerance to 


MTX or where continued treatment with MTX is inappropriate. Tocilizumab has been 


shown to reduce the rate of progression of joint damage as measured by X-ray and to 


improve physical function when given in combination with methotrexate.  


 


Systemic juvenile 


idiopathic arthritis 


Tocilizumab is indicated for the treatment of active systemic juvenile idiopathic arthritis 


(sJIA) in patients 2 years of age and older, who have responded inadequately to 


previous therapy with NSAIDs and systemic corticosteroids. Tocilizumab can be given 


as monotherapy (in case of intolerance to MTX or where treatment with MTX is 


inappropriate) or in combination with MTX. 


 


Mode of action Tocilizumab is a humanised anti IL-6 receptor antibody, which blocks the function of the 


pleiotropic cytokine IL-6, considered to play a central role in chronic inflammation in RA. 


It was initially approved for use in RA by the European Medicines Agency (EMA) in 


January 2009 


 


Available 


formulations 


Vial containing 80 mg of tocilizumab in 4 ml (20 mg/ml). 


Vial containing 200 mg of tocilizumab in 10 ml (20 mg/ml). 


Vial containing 400 mg of tocilizumab in 20 ml (20 mg/ml). 


 


Current HTA 


recommendations 


from NICE and SMC 


 


 


NICE: Tocilizumab, in combination with MTX, is recommended for the treatment of 


severely active RA in patients: 


 after the failure of two conventional DMARDs including methotrexate 


(DMARD-IR population) 


 after the failure of two conventional DMARDs and a TNF inhibitor  


(TNF-IR population) 


 after the failure of a TNF inhibitor and rituximab  


(BIO-IR population)   


 


NICE guidance stipulates that tocilizumab should be used in line with existing NICE 


guidance for biologics in the DMARD-IR and TNF-IR settings [NICE TA130, TA225 and 


TA195]. A simple discount patient access scheme is offered by Roche. [NICE TA247, 


February 2012]. 


 


SMC has accepted tocilizumab for use in adult RA, both as combination therapy with 


MTX as well as monotherapy [SMC guidance 593/09 and 774/12 respectively for 


combination and monotherapy]. 
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 1.1 Overview and submission focus 


 This submission focuses on providing new data on the clinical and cost-


effectiveness of tocilizumab monotherapy in the treatment of RA patients for whom 


methotrexate is contraindicated or inappropriate. 


We present results from the ADACTA study [Gabay et al, 2012], the first head-to-


head randomised controlled trial (RCT) of tocilizumab monotherapy compared to an 


anti-TNF monotherapy in this setting. 


Our economic model is driven by results from ADACTA as well as from relevant 


placebo-controlled monotherapy studies of certolizumab pegol and etanercept. A 


network meta-analysis was created to allow indirect comparison of all biologic 


monotherapies and produce adjusted efficacy estimates to drive the economic 


model. 


The submission has also summarised the clinical effectiveness data for tocilizumab 


in combination with MTX. No new cost-effectiveness estimates for tocilizumab in 


combination with MTX have been produced in this submission. We are not aware of 


any new evidence that would change the ICER published in TA247 [NICE, 2012].  


 


 1.2 Moderately active rheumatoid arthritis 


 


TCZ is licensed and 


proven to be effective in 


the treatment of 


moderate to severe RA. 


 


An illustrative subgroup analysis of the ACT-SURE study suggests that patients 


with a baseline DAS28 between 5.1 and 3.2 (moderately active RA) have outcomes 


not dissimilar to patients with higher baseline DAS28 > 5.1 (severely active RA). 


This suggests that patients with moderately active RA are equally likely to benefit 


from treatment with tocilizumab as patients with severe disease. 


 


1.3 The role of tocilizumab monotherapy in 
rheumatoid arthritis 


Up to 30 per cent of RA 


patients may require 


biologic monotherapy 


because they cannot 


tolerate MTX 


A significant proportion of RA patients cannot tolerate MTX and following the failure 


of two conventional DMARDs up to 30 per cent will require biologic monotherapy 


[Soliman et al, 2011].  


Currently biologic monotherapy treatment options are restricted by NICE to TNF 


inhibitors, however, a number of studies have demonstrated that TNF inhibitors are 


less effective when administered as monotherapy compared to use with MTX. This 


finding highlights the unmet need in those patients where continued use of MTX is 


not considered appropriate.  


 


1.4 Monotherapy efficacy data for tocilizumab 


Since the publication of 


NICE TA247, we are able 


to provide new data 


about tocilizumab 


monotherapy, including a 


head-to-head RCT 


New data presented in this submission includes the head-to-head study, ADACTA 


(tocilizumab versus an active comparator adalimumab), as well as evidence from 


eight Phase III/IV/long-term extension trials assessing the use of tocilizumab as 


monotherapy. A network analysis was also conducted to provide an indirect 


comparison of biologic monotherapies. 


The ADACTA study 


found that TCZ was 


superior to adalimumab 


on DAS28 score and ACR 


response outcomes 


This head-to-head trial was designed specifically to test superiority of tocilizumab 


(TCZ) monotherapy versus adalimumab (ADA) monotherapy, in patients with RA of 


six months or greater duration, who were MTX intolerant or for whom continued 


treatment with MTX was inappropriate.  


ADACTA was a multicentre, randomized, double-blind, 24-week trial involving RA 
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patients with a DAS28 score of more than 5.1 (‘severely active’ disease). A total 


326 patients were randomized (1:1 ratio) to receive ADA or TCZ monotherapy. The 


primary endpoint was change in mean DAS28 score from baseline (BL).  


The study met its primary endpoint demonstrating that TCZ was statistically 
significantly superior to ADA in reducing the signs and symptoms of RA as 
measured by DAS28. Clinically meaningful and statistically significant benefit over 
ADA was also observed on other outcomes including ACR response category and 
DAS28 remission 


Adalimumab monotherapy is currently recommended by NICE as a cost-effective 
treatment option for RA patients who cannot tolerate MTX or in whom continued 
use of MTX would be inappropriate. 


 Table 1. Selected efficacy endpoints from ADACTA at week 24 (intent–to-treat 


population
a
) 


   TCZ ADA p-


value
b
 


N 163 162  


Change from baseline in DAS28, mean -3.3
c
 -1.8 <0.0001 


Patients achieving DAS28 reduction of 1.2, % 86.5 59.9 <0.001 


DAS28 remission, % 39.9 10.5 <0.0001 


DAS28 low disease activity, % 51.5 19.8 <0.0001 
 


ACR20, % 65.0 49.4 <0.01 


ACR50, % 47.2 27.8 <0.01 


ACR70, % 32.5 17.9 <0.01 


NOTES: 
a
LOCF and imputation of non-response were applied to continuous and categorical 


endpoints, respectively, to handle missing data and data after withdrawal and escape. 
b
p values 


were adjusted for region and duration of RA for all endpoints and additionally baseline DAS28 


for the primary endpoint. 
c
Two patients in the TCZ arm with no post-baseline data were 


excluded from the primary endpoint analysis. 


A network meta-


analysis found that TCZ 


monotherapy is 


superior to 


adalimumab, 


certolizumab pegol and 


etanercept 


monotherapies 


This bespoke analysis was conducted to allow adjusted indirect comparison of all 


biologic monotherapies with one another. Results from the analysis suggest that TCZ 


monotherapy was associated with superior outcomes on ACR20, ACR50 and ACR70 


response measures, compared with ADA, certolizumab pegol (CTZ) and etanercept 


(ETA) monotherapy. 


 


1.5 Decision problem 


Monotherapy focus In this submission we have focussed on the cost-effectiveness of tocilizumab 


monotherapy in the treatment of RA in the DMARD-IR setting. With respect of 


combination therapy, we are not aware of any relevant clinical or economic evidence 


published since NICE issued its HTA guidance for tocilizumab in 2012 (TA247). 


Our trial results 


suggest that patients 


with ‘moderate’ RA 


have treatment 


outcomes not 


dissimilar to patients 


with ‘severe’ RA. 


The patient population in the pivotal studies includes patients with moderate to 


severe rheumatoid arthritis. We have presented an illustrative subset analysis for 


patients with moderate disease only (5.1≥DAS>3.2). 


This analysis found few clinically or statistically significant differences in the 


‘moderate’ RA group from the general population.  


 


1.6 Economic model 


The model design 


builds on the structure 


previously used in 


The economic model was designed to demonstrate the cost-effectiveness of 


tocilizumab when used as the first option relative to currently available biologic 


monotherapy treatment options in the DMARD-IR setting. 
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TA247 The model design and approach mirror that used in TA247. The model is driven by 


ACR response outcomes, which create a simulated distribution of HAQ scores – 


these in turn allow the estimation of utility values according to established mapping 


algorithms.  


In our base case analysis, a ‘standard care’ sequence of biologic treatments, followed 


by ‘palliation’ (that is, non-biologic therapy once those options have been exhausted) 


is compared to the same sequence with tocilizumab added to the front of the 


sequence. 


A simple discount 


patient access scheme 


(PAS) is in operation 


already 


As with the rapid review TA247, our submission presents cost-effectiveness 


estimates which take the existing PAS into account. 


Results suggest that 


adding TCZ 


monotherapy as a 


treatment option in 


patients who cannot 


have MTX is cost-


effective both with and 


without a PAS 


A summary of the total costs, outcomes (QALYs gained) and incremental cost 


effectiveness ratio (ICER) for our base case analysis can be found in Table 2. 


Table 2: Base case: cost-effectiveness results (with PAS) 


 


Standard 


of Care 


Standard of 


care + TCZ 


Incremental 


Difference 


ICER 


(£/QALY) 


Total QALYs 8.42 9.26 0.84  


Total Cost £123,492 £135,104 £11,611 £13,856 


 


The ICER estimates for tocilizumab is well within a range normally considered cost-


effective by NICE. Results are robust to changes in the clinical and cost components 


of the model. 


We strongly believe that patients who cannot tolerate MTX need a better treatment 


pathway. Our clinical results suggest that tocilizumab is a superior 


monotherapy agent in the DMARD-IR setting; our economic model suggests 


that adding it as a first treatment ahead of TNF-inhibitors may improve long-


term outcomes for monotherapy-eligible patients. 
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Executive Summary  


 This submission demonstrates that certolizumab pegol is dominant over all comparators other than 
infliximab (incremental cost-effectiveness ratio [ICER] of £2,243 per quality-adjusted life year [QALY] 
gained) for RA patients with severe disease activity who have previously been treated with 
conventional DMARDs. 


 Certolizumab pegol is a clinically effective treatment with an acceptable risk-benefit ratio for RA 
patients with moderate or severe disease activity. 


 


Background 


Rheumatoid arthritis (RA) is a chronic, systemic, disabling, auto-immune, inflammatory disorder with a 
high patient and economic burden.


3, 4
 RA is one of the most common auto-immune diseases, with the 


prevalence in England estimated to be approximately 0.8%.
5
 Approximately 580,000 people in the UK 


have been estimated to have RA, with approximately 26,000 new cases diagnosed each year.
6
 Annual 


healthcare costs to the NHS due to RA are estimated to be £560 million, and costs to the economy due to 
sick-leave and work-related disability were estimated at £1.8 billion.


6
 The overall cost of productivity 


losses due to RA to the UK economy is almost £8 billion per year.
3
 Typically, the burden of RA increases 


with greater disease activity, as this has a larger disabling effect hindering productivity. Whilst patients 
exhibiting moderate disease activity (MDA) may have fewer involved joints, MDA is still associated with a 
significant burden for the patient and society, demonstrated by reduced quality of life, reduced 
productivity, increased risk of comorbidities and increased costs when compared to remission.


7-12
 


 
Severe disease activity is defined as a DAS28 score of >5.1 and is used interchangeably in this 
submission with the term high disease activity (HDA). MDA is defined as a DAS28 score of >3.2 and ≤5.1.  
 
MDA is associated with a substantial burden of disease, such as pain, fatigue, loss of physical function, 
and impaired quality of life and work productivity. Patients who have MDA may have more manageable 
signs and symptoms of disease, but can nonetheless be at high risk for rapid radiographic progression 
leading to permanent structural damage and loss of function. For these reasons, treatment guidelines 
(including those from the British Society of Rheumatology) stipulate the importance of minimising the level 
of disease activity, with remission or LDA as the target of therapy. Importantly, this includes the use of 
anti-TNFs in patients with MDA. Registry and clinical trial data has demonstrated the clear treatment 
benefit of anti-TNF therapy in the MDA population.


13,14, 15 
As such, patients exhibiting MDA represent a 


clinically and economically relevant population in the spectrum of RA disease who may benefit from anti-
TNF therapy. 
 
Currently in the UK, as per NICE guidelines, treatment with biologics is not initiated unless patients have 
severe disease activity (DAS28 >5.1).


16
 Emery et al. (2009) have described stark variability in the 


framework for the initiation of anti-TNFs across Europe.
17


 In general, it was found that TNF inhibition 
could be started from 3-6 months following a confirmed diagnosis of RA and an inadequate response to 
DMARD therapy. However, in the UK, a minimum of 1 year is required between diagnosis and anti-TNF 
therapy (except in cases of DMARD intolerance).


17
 Therefore there remains a clinical unmet need in the 


treatment of RA patients with MDA in the UK. 
 


The Technology 


Certolizumab pegol (CZP; CIMZIA
®
, UCB) is a PEGylated, Fc-free, anti-TNF for the treatment of RA. It 


has a high affinity, neutralising potency, and specificity for human TNF-α, a key pro-inflammatory cytokine 
with a central role in inflammatory processes. CZP is the only PEGylated anti-TNF approved for the 
treatment of RA.  
 
CZP, in combination with MTX, is indicated in Europe for the treatment of moderate-to-severe, active RA 
in adult patients where the response to DMARDs, including MTX, has been inadequate. CZP can be 
given as monotherapy in case of intolerance to MTX or when continued treatment with MTX is 







inappropriate. CZP has been shown to reduce the rate of progression of joint damage as measured by X-
ray and to improve physical function, when given in combination with methotrexate.


1
  


 
CZP is provided in a specially-designed patient friendly, pre-filled syringe developed in cooperation with 
clinical experts and manufactured by OXO Goodgrips


®
. This syringe has been associated with significant 


administration and biomechanical advantages.
18


 Compared with other anti-TNF agents, CZP has 
demonstrated consistently low levels of injection site reactions (including reduced injection site pain) that 
are commonly associated with subcutaneous administration.


1,19, 20 
The recommended starting dose for 


adults with active RA is 400 mg (as 2 injections of 200 mg each on one day) at weeks 0, 2 and 4, followed 
by a maintenance dose of 200 mg every 2 weeks. In accordance with NICE guidance, treatment may be 
continued for as long as an adequate response (as measured by an improvement of ≥1.2 in disease 
activity score) is maintained. 
 
The acquisition cost will be £357.50 per 200 mg syringe (excluding VAT). CZP will be provided within a 
patient access scheme in which treatment is provided without any charge for the first 12 weeks. 
 
In the UK, according to NICE guidelines, CZP provides a treatment option after inadequate response to 
conventional DMARDs for the treatment of severe active RA, alongside other biological DMARDs 
including adalimumab, infliximab, etanercept, golimumab and tocilizumab.


2, 21-23
 


 
Clinical Efficacy of CZP  


To date, the clinical evidence for CZP is provided in ten placebo-controlled, randomised trials (RCTs), all 
of which have provided consistent results, and have supported the rapid onset of action of CZP. 
 


Clinical Efficacy of CZP in a Severe Disease Activity Population 


In the pivotal RAPID 1 (n=982) and RAPID 2 (n=619) trials, in which patients were inadequate responders 
to MTX, ACR20/50/70 responses in both the CZP 200 mg and 400 mg groups were clinically and 
statistically significantly greater than in the placebo groups (P≤0.01 for all outcomes).24,


 
25 CZP was shown 


to have a rapid onset of effect and the difference between CZP and placebo in ACR20 response was 
significant at all time-points from week 1 onwards.


55, 56 
 In the RAPID 1 and RAPID 2 trials, CZP + MTX 


inhibited the progression of structural damage to a greater extent than placebo + MTX at 24 weeks.
55, 56 


In 
RAPID 1 a significantly greater proportion of CZP patients achieved clinically meaningful improvements in 
health-related quality of life.


27
 Relief from pain and fatigue was significantly reduced in the CZP groups of 


the RAPID 1 trial compared to placebo as early as week 1, and this relief was sustained throughout the 
study.


24,28
 Additionally, CZP + MTX improved productivity both outside and within the home, and resulted 


in more participation in social activities in both RAPID trials.
29


 Three studies conducted in an Asian 
population, J-RAPID (n=316), HIKARI (n=230) and the Korean study (n=121), demonstrated consistent 
findings with those of the RAPID trials.30, 31, 32 
 
The FAST4WARD trial (n=220) investigated the efficacy and safety of CZP 400 mg Q4W as monotherapy 
in patients who were inadequate responders to at least one prior DMARD. In this study, the onset of 
action was rapid, and the difference between CZP monotherapy and placebo in ACR20 response was 
significant at all time-points from week 1 onwards (P≤0.01).


33
 The ACR20 response in the CZP group was 


clinically and statistically significantly greater than in the placebo groups. In the FAST4WARD 
monotherapy trial, patients treated with CZP also experienced rapid, sustained, clinically meaningful and 
statistically significant improvements in physical function.


33
 These results were consistent with those from 


the REALISTIC trial (n=1,063), which investigated the safety and efficacy of CZP in a broad population of 
RA patients, including those with prior anti-TNF use and a range of concomitant conventional DMARDs 
(cDMARDs).34 
 
Clinical Efficacy of CZP in a Moderate Disease Activity Population 


The efficacy of CZP has been demonstrated in patients with moderate disease activity in the CERTAIN 
trial (n=194), in which 91.2% of patients had MDA as based on DAS28 score at baseline.14 In this trial, 
over twice as many CZP-treated patients achieved a state of DAS28 remission or low disease activity 
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(LDA) when compared with placebo-treated patients at week 24.
14


 CZP was also associated with the 
prevention of disease worsening measured through DAS28, clinical disease activity index (CDAI) and 
simplified disease activity index (SDAI) responses.


14
 The data from the CERTAIN study demonstrate not 


only the effectiveness of CZP in reducing disease activity in patients with MDA, but also that CZP is 
effective at halting disease worsening in patients with moderate disease activity.


35
 The results from 


CERTAIN show that the addition of CZP to conventional DMARDs in patients with moderate disease 
activity is associated with increased rates of remission and LDA and improvements in work productivity, 
physical function and quality of life. Taken alongside the level of functional and work capacity impairment 
experienced by patients with persistent MDA,


9
 and the low likelihood of these patients achieving LDA or 


remission with cDMARD treatment alone,
36


 the data suggest that RA patients with moderate disease 
activity are a relevant population to treat with CZP. 
 
The results from the trials presented in this submission demonstrate that patients treated with CZP 
experience rapid and sustained improvements to their emotional and physical well-being. 
 
Rapid Response and Predictability of Response with CZP 


According to the European League Against Rheumatism (EULAR) treat to target (T2T) guidelines, 
remission or LDA are the minimal aspired goals of RA therapy.


37
 Until the desired target is achieved, the 


guidelines recommend that therapy be assessed at least every 3 to 6 months, and that measures of 
disease activity must be documented regularly to enable appropriate therapeutic adaptation.


37
 This 


enables non-responding patients to move to an alternative therapy, potentially reducing the risk of 
continued disease activity resulting from ineffective treatment.  
 
CZP has demonstrated a consistently rapid response in all RCTs presented in this submission. 
Furthermore, it has been demonstrated that an early response is associated with better long-term 
outcomes and that lack of response by week 12 is associated with a low probability of reaching the target 
disease activity state. Post-hoc analyses of long-term data from RAPID 1 demonstrated that rapid 
attainment of clinical benefit (within 12 weeks) in patients with RA receiving CZP treatment was 
associated with improved long-term outcomes, with earlier clinical benefit being associated with better 
control of disease activity.


24
 Conversely, failure to achieve improvement in DAS28 within the first 12 


weeks of CZP therapy was predictive of a low probability of achieving LDA at 1 year.
38


 In the REALISTIC 
study, for any given threshold in DAS28 or swollen joint count (SJC), the failure to respond by a later 
time-point was associated with a lower chance of achieving LDA at week 28.


39
 This allows treatment 


decisions regarding CZP use to be taken at an early time-point, which represents a step-change in the 
management of RA. To allow an early decision on the effectiveness of CZP therapy to be taken (see 
Section Error! Reference source not found.), UCB has developed an innovative patient access scheme 
in which treatment for patients is provided to the NHS free of charge for the first 12 weeks.  
 


Mixed Treatment Comparison 


A mixed treatment comparison (MTC) was performed to assess the relative efficacy of CZP and the 
comparators listed in the scope for patients with severe disease activity. No MTC was possible for the 
moderate disease activity population. Only trials that assessed licensed doses in patients who had 
previously failed conventional DMARDs were included in the MTC.  
             
For the population with severe disease activity, the MTC showed that CZP in combination with MTX and 
as monotherapy was favourable to comparators in the majority of cases (relative risk compared to CZP of 
greater than 1) for ACR20/50/70, DAS28 remission and DAS28 low disease activity. Several cases 
reached statistical significance: at 24 weeks, CZP plus MTX was found to have a statistically significant 
benefit in ACR20 response compared to abatacept plus MTX, golimumab plus MTX, infliximab plus MTX 
and tofacitinib 5 mg bi-daily plus MTX. No comparator was found to be significantly more effective than 
CZP combination therapy or monotherapy for any outcome investigated. 
 







Safety  


The safety of CZP in RA has been comprehensively evaluated based on 10 completed RCTs and any 
associated open-label extension. In the longer-term safety analysis for CZP in RA, no new safety signals 
have emerged, and the adverse event profile is in line with that previously reported and with other 
biologics, including anti-TNFs.


23,27
 


 


Cost-Effectiveness 


A cost-effectiveness model was developed with a Markov (cohort health state transition) structure, in 
which patients with an inadequate response to MTX were evaluated from the start of treatment with CZP 
or a comparator. For the severe disease activity population, the relative efficacy of treatment was based 
on ACR response, whereas for the moderate disease activity population EULAR response was used, and 
utilities and costs were assigned accordingly. 
 
For the severe disease activity population, CZP + MTX was cost-effective against infliximab + MTX at an 
ICER of £2,243 per QALY gained, and dominated all other comparator combination therapies. 
Probabilistic sensitivity analyses demonstrated that for a willingness-to-pay threshold of over £10,000 per 
QALY gained, the probability that CZP + MTX is the optimal treatment was over 70% in all cases. As 
monotherapy in the severe disease activity population, CZP dominated adalimumab and tocilizumab, and 
was less costly with similar QALYs compared to etanercept. 
 
In the moderate disease activity population, CZP + conventional DMARD therapy was found to have a 
base case ICER of £55,916 per QALY gained over placebo + conventional DMARDs. CZP + MTX was 
found to have a base case ICER compared to placebo + MTX of £73,163 per QALY gained. 


 
Budget Impact 


For the severe disease activity population, it was estimated that the recommendation of biological therapy 
would result in a budget impact of £229,416,606 in 2013, rising to £236,985,541 in 2017. For the scenario 
considered in which there is increased CZP use compared to the base case, the budget impact fell, due 
to the displacement of more expensive treatments. 
 
To analyse the effect of recommendation of biological therapy in the moderate disease activity population, 
the scenarios analysed were those where the current use of biological therapy in RA patients (6%) would 
increase to 8%, 11% or 12%, based on comparison with European countries with a lower DAS28 
threshold for biological therapy.


40
 These scenarios resulted in an incremental budget impact of 


£64,261,277, £159,716,403 and £191,284,967 respectively in 2017. However, it is likely that this budget 
impact will be largely outweighed by productivity gains within a societal context. 
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NICE Multiple Technology Appraisal: Adalimumab, (etc), for the 
treatment of rheumatoid arthritis (review of TA guidance 130, etc) 


 
Arthritis Care patient expert submission 


 
 
ARTHRITIS CARE’S PATIENT EXPERT, INTRODUCTORY COMMENT 
 
Our patient expert (PE) is a - nearly 80 year old - gentleman. He is a retired legal bill writer. 
Subsequent to retirement he has participated and then delivered in a number of patient – centred 
courses, i.e.: 
o The Expert Patient programme, a self – management course, run by the Expert Patient 


Community Interest Company ltd. 
o A telephone based self – management course, on behalf of the Community Network. 
o Arthritis Care’s “Challenging Pain” course. 


 
He has experience of being prescibed adalimumab. 
 
This submission is based on our interviews with him, with assistance from Professor John Isaacs, 
Director of Newcastle University’s Institute of Cellular Medicine, and Dr Richard Hull, chair of 
Arthritis Care’s Clinical and Medical Advisory Board. 
 
 
HISTORY OF RA, AND TREATMENT PRE ADALIMUMAB 
 
Pre diagnosis  
 
PE was diagnosed with rheumatoid arthritis (RA) in 1992. He estimates that he had RA for 
approximately 5 – 6 years prior to diagnosis. During that time he visited his GP on several occasions, 
who prescribed him painkillers. A change in GPs resulted in PE being referred to a rheumatology 
consultant, followed by blood tests, and a subsequent RA diagnosis. At this time he was approaching 
retirement. 
 
On diagnosis PE had the following symptoms: 
o Pains and stiffness in most if not all joints, especially the R knee, and including all knee, ankle, 


elbow and wrist joints.  
o Flare ups (FU), approximately 2 – 3 times a year, resulting in substantially increased pain and 


swelling in joints, which in turn caused limited mobility, e.g. inability to hold a pen or paintbrush 
(PE paints watercolours as a hobby), and on occasions having to use a stick to walk. Despite PE 
having a generally positive, upbeat personality, he found the FUs to be so debilitating and 
painful that they made him depressed. 
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o In between FUs, general aches, pains & stiffness, e.g. stiffness in the mornings for a 10 minute 
period. PE described the symptoms during non - FU period as manageable, leaving him with a 
reasonable degree of functionality, e.g. he would be able to play with his grandchildren. PE had 
significant flexibility over his working hours: during FUs he would work less, and then 
consequently more when he improved, thus enabling him to work his required hours.   
 


 
1992  - 2006 
 
In this period PE was prescribed a number of pharmaceutical interventions, which were tried in a 
variety of different dosages and combinations, i.e.: 
 
Painkillers: including zydol, tramadol and others. 
 
DMARDS: including sulphasalazine and methotrexate.  EP commenced DMARDS in approximately 
2000 and was prescribed them for the majority of that decade. From 2004 onwards he was 
prescribed methotrexate. They were at times prescribed in combination with NSAIDS. EP feels that 
they helped to control the pain and also improved movement, e.g. he found he could bend his arm, 
thus enabling him to wash his hair and shave, when previously he would have been unable to do so 
when having a FU.  
 
NSAIDS: including diclofenac and meloxicam. . EP took NSAIDS until the advent of DMARDS in the 
early 2000s, after which their use was tapered off. He was prescribed them intermittently, and there 
were periods when he was not taking them at all. EP feels that although they afforded him some 
pain relief, although the effect was not substantial. 
 
Steriods: EP commenced them in from early 2000s. They were prescribed intermittently, sometimes 
for months at a time, sometimes for shorter periods. They were administered both orally and by 
injection. By 2006 EP was being prescribed prednisolone, by tablet, every 3 – 4 weeks. He feels that 
they made a big difference, as they reduced both the pain and the inflammation. EP found that he 
could walk for much further distances as a result of them, i.e. 2 - 3 times further, before pain made 
him incapable of walking (approximately one a quarter of a mile). EP is a blue badge holder.  
 
At same time as administering steroid injections, EP’s GP would siphon off synovial fluid from his 
knee and elbow joints. He found that this would improve joint movement.  
 
 
2006 - 2009 
 
EP recalls a gradual improvement across the last decade in both pain and mobility. In 2004 he 
commenced making written notes of his treatment. By July 2006 he was taking the following 
medications: 
o NSAID: fenactol 
o DMARD: salazopyrine 
o Steriod: prednisolone, taken during FUs, i.e. every 3 – 4 weeks.  (The frequency of EP’s FUs has 


not changed throughput the years).  
 
From approximately this period onwards EP’s NSAID prescriptions were tapering off, ultimately to 
nil.  
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HISTORY OF TREATMENT POST ADALIMUMAB 
 


2009 – October 2010  
 
Between July 2008 and April 2009 EP undertook Disease Activity Score Tests. He required a score of 
>5.1 to be recommended for Adalimumab: he scored 6+ 
 
June 2009: EP’s consultant started him on a course of fortnightly Adalimumab injections. In addition, 
EP was prescribed the following: 
o Methotrexate 
o folic acid 
o DMARD: Sulphasalazine, (i.e. salazopyrine)  
o  NSAID: called meloxicam. 
He had ceased taking steroids (Prednisolone).  
 
Within days of commencing Adalimumab EP felt a lot more movement than before, e.g. he could 
move his fingers and arms up and down, hold pens, walk more freely, and lift his R leg easier than 
previously. He swiftly commenced painting again (previously his condition had forced him to cease 
painting for months at time); he felt both a physical and huge psychological relief:  “this simple 
injection once a fortnight into my thigh really did change my life around. I felt I was getting absolute 
benefit from this and it made me happy.” 
 
July 2010: EP started seeing a new consultant. He informed her that was feeling as good as he had 
ever done since his diagnosis, felt psychologically brighter, and his family reported that was better to 
live with than previously. 
 
 
October 2010 – August 2012 
 
October 2010: EP went on holiday to Tunisia for a week. He returned a week later and was 
immediately rushed to hospital with Legionnaires disease. He was in hospital, including an initial 
stint in intensive care, for 8 weeks. Whilst in hospital he developed double pneumonia, was 
diagnosed with Crohn’s disease a tumour was diagnosed in his large intestine. (He was later 
informed he had a 3 / 10 chance of survival). He had the tumour surgically removed, and an 
ileostomy. The growth of the tumour had been masked by the medication he had been taken. EP left 
hospital in Christmas 2010. 
 
17th December 2010: PE was discharged from hospital. On discharge, his only medication was 
azathioprine (for Crohn’s disease and RA), as it was felt that his Crohn’s condition would render any 
other medication intolerable. For the next 2 ½ months azathyoprine was the only drug he took. 
 
January 2011: EP had a routine 6 month appointment with his RA consultant, which included a blood 
test, which revealed liver problems. As a result the course of azathyoprine was stopped and he was 
unable to take any other medication. 
 
March 2011: EP saw his GP due to FU affecting all his knees and elbows. It was agreed that he would 
go back on a low dose of azathyoprine and a steroid (Prednisolone), but no adalimumab, as the 
potential compromise it presented to his immune system presented too great a risk, given his 
current health. Weekly blood tests were scheduled to see how liver was coping with this drug 
regime. 
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July 2011: saw his RA consultant and had more blood tests. As a result the azathyoprine prescription 
was increased and steroids were phased out over a period of months.  
 
Nov 2011: EP’s RA was getting worse. He saw his GP, who prescribed painkillers, increased the 
azathyoprine and confirmed he could resume steroids in tablet form for FUs. He subsequently saw 
his RA consultant who put him back on daily doses of Prednisolone (a steroid). 
 
Early 2012: EP was diagnosed with osteoporosis. 
 
May 2012: EP saw his GP, as he experienced a lot of pain for the past 2 months and was regularly 
having synovial fluid drained from his joints and steroid injections. He was advised to resume 
adalimumab.  
  
 
August 2012 – current status 
 
In August 2012 EP resumed adalimumab, which has continued to the present day. EP injects himself 
once a fortnight. Again, he reports that “I am as good now as I have ever been during the period I’ve 
had RA.” He reports that he can move all his limbs freely, hold a pen, paintbrushes, use an I Pad 
keyboard and mobile phone and has substantially reduced levels of pain.  
 
EP still has the occasional steroid injection during FUs, but post resuming adalimumab they are 
infrequent; the most recent one being August 2012, albeit they when they do they are just as 
severity in their symptoms as they have always been.   
 
Subsequent to resuming adalimumab, EP has recorded a Disease Activity Score of 3.  
 
Presently, EP’s only other medications are as follows: 
o azathyoprine, for Crohnes disease 
o alendronic acid and occasional calcium tablets, both of which are for osteoporosis, which may 


well have been caused by steroids use. 
 
 
 
ARTHRITIS CARE CONCLUSION 
 
It was very clear from our interview with our EP that adalumumab had made a significantly greater 
improvement to his quality of life than any other drug intervention. He talked of how its use has 
“changed his life around”, and wents into detail as to exactly how, e.g. he described the substantially 
improved pain relief, reduced swelling, and consequent improved functionality, such as being able to 
paint once again.  
 
His final summary of adalumumab’s effects is unambiguous: “It has made a hell of a difference. I am 
as good now as I have ever been during the period I’ve had RA. It works for me.” 
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Background 


The British Society for Rheumatology is the professional organisation for 


rheumatology, musculoskeletal medical and long term conditions. The Society 


currently has 1360 members including Consultants, Trainees, Fellows, non-clinical 


scientists, retired members, international members, Heads of Departments and GP’s. 


Our sister organisation, the British Health Professionals in Rheumatology, has 460 


Allied Health Professional members including specialist nurses, physiotherapists, 


podiatrists and occupational therapists. 


 


We support clinicians at all levels to deliver the highest quality Rheumatology care - 


in the UK and abroad - by providing: 


 An authoritative voice collectively representing Rheumatology in the 


formulation and implementation of policy at local, regional, national and 


international levels 


 An information service providing continuous updates on developments in 


Rheumatology practice as well as a comprehensive knowledge archive and 


evidence base 


 A professional network linking our members across all boundaries to 


continuously improve professional practice and clinical standards 


 A learning hub which gives our members access to a wide range of learning 


opportunities, in a variety of formats, to help them develop their clinical and 


professional knowledge 


 An annual scientific meeting to advance knowledge and practice 


 Education courses to further professional development 


 Clinical guidelines on a wide range of musculoskeletal conditions 
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 A register to monitor long-term safety of biologic agents for patients with 


rheumatoid arthritis 


 An international peer-reviewed journal covering the full spectrum of 


rheumatological conditions  


The Society is a longstanding stakeholder with NICE, having regularly supplied 


submissions to technology appraisals and other consultations based on advice and 


input from internationally renowned experts in the specific areas under review, and is 


recognised as the leading voice in rheumatology in the UK. 


BSR produced guidelines on eligibility for the first biologic in 2001, informing the first 


NICE anti-TNF guidelines for rheumatoid arthritis (RA), and a subsequent update to 


the guidelines did not find any evidence to change these (1). BSR has been keen to 


ensure access to these highly effective and innovative medications, whilst also being 


good guardians of the public purse. The BSR eligibility criteria were adopted by 


NICE, have continued to be used up to now, and are summarised in the scope. 


Although they have served a purpose, we believe they no longer adequately capture 


those patients who would gain greatest benefit from their first biologic, and should be 


modified. Furthermore we have comments to make on the sequencing of biologics. 


As clinicians we will focus on clinical aspects, leaving health economic 


considerations largely up to other experts and the committee.   


 


The scope covers some key principles of high quality management of rheumatoid 


arthritis (RA), in keeping with NICE Guidelines CG79 (2). There are other points 


which require emphasis. The sooner patients are seen by specialist teams after 


disease onset, and the sooner patients can be put onto conventional disease 


modifying anti-rheumatic drugs (DMARDs) with short term steroids to reduce disease 


activity, the greater the chances of achieving remission, with delay in going onto 


DMARDs a good predictor of poor long term outcomes (3). Furthermore, monthly 


follow ups and measurement of disease activity, with action taken to suppress active 


disease, can ensure excellent outcomes (2). The National Audit Office (NAO) report 


in 2009 demonstrated that only 10% of patients in the UK go onto conventional 


DMARDs within 3 months of symptom onset (4). Just doubling this proportion of 


patients to 20% was calculated by the NAO to initially increase costs to the NHS by 


£11 million over five years due to higher expenditure on drugs and the associated 


costs of monitoring people with the disease (after around nine years, earlier 


treatment could become cost neutral to the NHS). This increase in earlier treatment 
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could, however, result in productivity gains of £31 million for the economy due to 


reduced sick leave and lost employment. On average, this could also increase 


quality of life by four per cent over the first five years, as measured by quality 


adjusted life years (QALY) gained (4). This makes implementation of the 


recommendations in CG79 all the more important, because of their substantial cost 


saving potential. A Best Practice Tariff will be commencing in April 2013 to financially 


incentivise hospitals to see patients with early inflammatory arthritis (EIA) within 3 


weeks of referral, and start DMARDs where appropriate within a further 3 weeks, 


then follow patients up regularly to measure and decrease their disease activity (5). 


A national HQIP audit on EIA and RA will start later in 2013, with measures of delays 


in getting patients onto DMARDs, and benchmarking between units to improve 


services.  


 


Eligibility criteria 


Even with optimal management, approximately 15% of RA patients in England 


require biological therapies because their disease does not respond adequately to 


DMARDs. The current eligibility criteria of a DAS>5.1 on two occasions a month 


apart is too restrictive in clinical practice. Guidelines on more appropriate eligibility 


criteria were published by BSR in 2010 (6). The principle arguments for modifying 


current criteria are: 


 


1. Measuring disease activity on two occasions a month apart painfully delays 


the inevitable need for biologics in 97.2% of patients (7). Patients with 


psoriatic arthritis only require a single assessment of disease activity, putting 


RA patients at an unfair disadvantage (8). RA patients should have a single 


assessment of disease activity having failed to respond to two DMARDs. 


2. Moderate RA with DAS28 between 3.2 and 5.1 is not benign disease, with 


outcomes not much better than those with persistent disease activity greater 


than 5.1 (6). 


3. Treating moderate RA with biological therapies produces outcomes that are 


just as good as, if not better than, those in severe RA (6,9).  


4. England and Wales are now the only countries in Europe to restrict biologic 


drugs to severe disease; the criteria in other countries in Europe is a 


DAS28>3.2. (10) 


5. NICE RA management guidelines advocate the use of combinations of 


DMARDs and short term steroids in active RA (2). One sign that the DMARDs 


are working is if the steroids can be gradually withdrawn. Some patients may 
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have a DAS28 between 3.2 and 5.1, but if their steroids were withdrawn this 


would lead to a DAS28 > 5.1. It would be inhumane in clinical practice to have 


to decrease or withdraw steroids in order for patients to fulfil the criteria to 


commence their first biologic. CG79 states that long term steroids should be 


avoided wherever possible, using biologics where necessary in order to 


achieve this (2). Patients with a DAS28 > 3.2 in spite of intensive DMARDs 


should have access to biologics.                      


 


Methods for decreasing the need for biologics 


A concern about decreasing the threshold for using biologics is that this will increase 


their use and the overall cost. Some countries with a threshold of DAS28>3.2 for 


using biological therapies in patients not responding to conventional DMARDs such 


as Sweden, Holland and Spain may use up to twice the levels of biological therapies 


compared with the UK (10). However, if CG79 was implemented as stated above, 


there is increasing evidence to show that making best use of conventional DMARDs 


and short term steroids would decrease the need for biological therapies. Trials of 


intensive conventional therapy from the start of disease have been shown to 


potentially halve the need to use biologics. One example is the recently reported 


tREACH trial. Combination therapies (methotrexate, sulfasalazine and 


hydroxychloroquine) were better than methotrexate monotherapy, and led to a 50% 


decrease in the need to use biological therapies. Bridging therapies with oral or 


intramuscular steroids showed no differences between these strategies (11). The UK 


TEAR study (12) found the outcome of combination therapy was similar whether the 


drugs were initiated together or added sequentially for persistent disease (12) – the 


importance is to monitor regularly and treat aggressively until in remission.  


 


Methotrexate is usually advocated as the anchor drug of choice, to which other 


conventional DMARDs are added. If oral methotrexate is not tolerated or the 


response is not adequate, subcutaneous injections of the drug can be used (13). 


This improves tolerability, and increases efficacy. Glucocorticoids are powerful 


suppressors of signs and symptoms of RA, and have disease modifying effects, at 


least in early RA (6). These effects probably persist after discontinuation of therapy 


(13). Standard care is to induce and maintain remission with IM or oral 


glucocorticoids until the DMARDs take effect.  
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RECOMMENDATION 


Suggested revised eligibility criteria 


 


Because further data has been added since the publication of the BSR guidelines on 


eligibility for the first biological therapy (6), but mindful of the need to maintain 


downward pressure on the costs of these drugs, we suggest the following eligibility 


criteria, in keeping with CG79: 


Biological therapies are recommended as options for the treatment of adults who 


have the following characteristics: 


1. a single assessment of active RA as measured by a DAS28>3.2.  


This is especially important in patients who are unable to be weaned off oral 


steroids or monthly intramuscular injections of steroids without their disease 


flaring.  


2. have undergone trials of at least two DMARDs used in combination, including 


methotrexate orally or subcutaneously (unless contraindicated), as well as a 


treatment with oral or intramuscular steroids, with two months at standard 


doses, unless significant toxicity has limited the dose or duration of treatment 


of the DMARDs 


Response criteria should be based on the EULAR validated criteria for good or 


moderate response (6).   


 


Standard Care vs Biologic Therapies 


A small number of studies have been undertaken in patients who were either 


methotrexate naive or had limited exposure to methotrexate. ERA (14) and TEMPO 


(15) studied etanercept, PREMIER (16) studied adalimumab, AMBITION (17) studied 


tocilizumab and GO-BEFORE (18) studied golimumab but this compound is currently 


only licensed in combination with methotrexate. The ERA and PREMIER studies 


were in early disease. Other than the response to tocilizumab which was superior to 


methotrexate monotherapy, monotherapy with the remaining biologic drugs was 


similar to methotrexate.  
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The best clinical responses were in the studies that had a combination of the biologic 


drug with methotrexate. Over 40% of methotrexate naive patients achieved an ACR 


70 response following treatment with a combination of methotrexate and either 


etanercept or adalimumab in the TEMPO and PREMIER studies (15,16). However, 


other data do not support the use of a biologic drug when initiating methotrexate. The 


recently published US TEAR trial in early RA found that at weeks 48 and 102 the 


DAS28 was similar in patients randomised to either triple therapy (methotrexate, 


sulfasalazine, hydroxychloroquine) or methotrexate with etanercept. There were 


slight differences in radiographic progression in favour of the etanercept arm, but the 


significance of this is unclear (19). This suggests that making best use of 


conventional drugs is broadly similar in outcomes over two years to first line biologic, 


and is much more cost effective. The Swefot trial where patients with early RA were 


randomised after three months of methotrexate to either triple therapy or infliximab 


and methotrexate also had similar clinical outcomes at two years, although the 


infliximab patients had better disease control at 12 months, and better radiological 


results at 24 months, but at substantially higher costs (20). The authors concluded 


that in patients who fail on methotrexate monotherapy, combination therapy with 


conventional DMARDs is appropriate. Taken together, the TEAR and SWEFOT 


studies suggest making best use of conventional DMARDs is almost equivalent to, 


but substantially cheaper than first line or early introduction of biologics.  


 


Sequencing of Biologic drugs 


Although combination with methotrexate improves outcome, a significant minority of 


patients are either unable to tolerate methotrexate or have a contraindication often 


as a result of concomitant pulmonary or liver disease. Abatacept, infliximab and 


golimumab are only licensed for use in combination with methotrexate so if co-


administration of methotrexate is contraindicated, this would exclude these drugs but 


the other anti-TNF inhibitors and tocilizumab may be considered. 


 


Anti-TNF drugs have been used in most patients as the initial biologic drug because 


they were the first drugs to be licensed.  The only head to head studies between the 


drugs in this scope compared abatacept with either infliximab (21) or adalimumab 


(22) and found no significant differences in outcomes. Meta-analyses indicate little 


differences between the drugs. One recent meta-analysis (23) concluded that all 


biologics had the same efficacy and although another recent meta-analysis (24) 


found a slight advantage with etanercept, the differences between the compounds 


was small. Patient preference for frequency and route of administration may 
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influence the choice of treatment. Patient access schemes may also influence 


prescribing. Some units have adopted a policy of taking advantage of the three 


months free certolizumab on the patient access scheme, but then negotiated with 


local commissioners that patients failing to respond to this should be allowed a 


second anti-TNF.  


 


For patients failing on conventional therapies, there is no clear evidence for the 


strategy in deciding on the best biologic for each patient. Studies with biomarkers 


have so far been unhelpful. There have been few direct comparative studies to guide 


prescribing. Differing trial design prevents a useful comparison but indicates that 


treatment with methotrexate is preferable. However, these data do not support 


limiting the first choice of biologic to an anti-TNF drug. 


 


RECOMMENDATION 


Until there is data to support specific indications of biologic drugs, we would argue 


for the clinical freedom to prescribe either a TNF inhibitor, an IL-6 inhibitor or a T cell 


inhibitor as initial biologic therapy based on the clinical assessment of each patient.  


  


Long term outcomes 


As discussed above prompt and effective treatment of rheumatoid arthritis leads to 


significant productivity gains for the economy as a result of reduced sick leave and 


lost employment. This relates not only to the patient but to the family and carers who 


may have to give up productive employment to care for their relative or partner. This 


was illustrated in a study of patients with early RA prior to the introduction of biologic 


dugs (25). RA had an impact on one of the socio-economic items measured in 


almost all patients, and was a major impact in 58%. Work disability was 4-15 times 


higher than in the general population. After 3 years, 42% of the patients were 


registered as work disabled. Other economic benefits from effective treatment of RA 


include cost savings from reduced hospital admissions including the reduction in 


orthopaedic surgery for hand surgery and joint replacements (26), and the financial 


benefits from a reduction in morbidity and mortality resulting from improved 


cardiovascular disease (27, 28).  


 


RECOMMENDATION 


We would recommend that socio-economic benefits are included in the health 


economic analysis in this appraisal.    
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Dear Lori, 


 


NRAS Response to Review - Multiple Technology Appraisal 


Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept and 


tocilizumab for the treatment of rheumatoid arthritis (review of TA guidance 130, 186, 224, 234 


and part review of TA guidance 225 and 247) [ID537] 


 


Thank you for the opportunity to contribute to the above review. 


 


The National Rheumatoid Arthritis Society (NRAS) was launched in 2001 and in a relatively short 


space of time has become established as the voice in the UK for people with rheumatoid arthritis 


(RA). NRAS provides a one-stop shop, offering support, information, education and advocacy for all 


people in the UK with RA, their carers and families. We campaign in England and the Devolved 


Nations to raise awareness of the disease and ensure fair access to services and treatment for all. 


We also support health professionals who treat people with RA. 


 


NRAS has provided the principal expert patient in virtually all NICE Technology Appraisals (TAs) 


since 2003 and has been involved with all the above appraisals. As we are not appraising new 


treatments in this review, the key issues we wish to explore are those of eligibility criteria and 


sequencing of drugs. 


 


Background 


The original eligibility criteria set by the British Society for Rheumatology (BSR) were entirely 


appropriate at the time when NICE was formed and we were at the early stages of introducing the 


Anti-TNFs and comparatively little was known about the long-term effects. Now, a decade later and 


with substantial Registry and further research data available to us these criteria are no longer 


appropriate and we need to address the patients who are being failed and damaged by continued 


adherence to this guidance. 


 


However, we appreciate that it would be financially unsustainable to simply ask that the Disease 


Activity Score (DAS) criteria be reduced to an arbitrary figure such as 3.2 for everyone at the current 


time. We have therefore reviewed the relevant data and spoken to a number of our medical advisors 


and the BSR about what we think would be a feasible and acceptable alternative path. We have also, 


of course, spoken to patients and include a number of their stories to illustrate the difficulty faced by 


both patients (and clinicians treating them) who fall in this middle ground between DAS 3.2-5.1 and 


are failing on treatment, yet not quite meeting the criteria to get onto biologics. 


 


Moderate active disease 


The case for widening access to biologics for some patients with moderate rheumatoid arthritis is 


substantial. For instance, we know that patients in the DAS 3.2-5.1 bracket suffer joint damage
i
 and 


that conventional disease-modifying anti-rheumatic drugs (DMARDs) are less effective at controlling 







moderate disease than when used in combination with a biologic
ii
. Research indicates that patients 


with moderately active disease have a 21.4% chance of suffering severe joint damage
iii
. 


 


Indeed, outcomes of people with moderate disease may not be better than those classed as having 


severe RA
iv
, with data from Early Rheumatoid Arthritis Clinics indicating that only 25% of those with 


moderate disease, using conventional DMARDs, achieve a low DAS score, 39% achieve a low HAQ 


and 22% have to stop work
v
. 


 


In light of the fact that people with moderate disease respond just as well to biologics as those with 


severe disease
vi
, we believe it is unacceptable to deny all people in this category access to biologics. 


A recent survey of UK patients conducted by NRAS found that 24 per cent of respondents felt current 


practices in the UK delayed their access to a biologic treatment
vii


 and illustrative case studies 


submitted by NRAS members with moderate disease (see appendix 2), also demonstrate the wide-


ranging emotional and physical impacts and further strengthen the case for amending the eligibility 


criteria. 


 


NRAS’s Chief Medical Officer, Professor David GI Scott (President of the BSR 2002-04) and former 


medical adviser Dr Andrew Bamji (President of the BSR 2006-08) both strongly support a reduction in 


the criteria to access biologics. Dr Bamji says the following: 


 


“I support NRAS calls for a lowering in the threshold for access to biologics.  The original 5.1 


threshold was an arbitrary figure chosen by the BSR group which set up the guidelines on which the 


NICE recommendations were based; I chaired this. Research has moved things on and there are 


undoubtedly people who might benefit from biologics despite not reaching the current threshold.” 


 


“However – there will be a substantial cost implication to this. Given that other research continues to 


show that ‘ordinary’ DMARDs are still being delayed inappropriately, the way to offset the potential 


cost hike would be to include biologics in a global RA treatment guideline which forces initiation of 


combination therapy (2 DMARDs and steroids) at an early stage; the benefit from early introduction 


may reduce the need for later biologics by virtue of increasing efficacy.” 


 


The case for early aggressive combination therapy (to save on use of biologics) 


CG79 needs to be much more widely implemented which recommends earlier referral and 


commencement on treatment, ideally with combination therapy (more cost effective than 


monotherapy), followed by tight control
viii


. There is quite a lot of data available now (eg tREACH trial
ix
 


and a meta analysis reported in the Annals of Rheumatic Diseases in Nov. ‘12
x
) demonstrating that 


early RA patients treated with aggressive double or triple combination therapy and prednisolone have 


both higher remission rates and less radiographic progression than those treated with initial 


methotrexate monotherapy, even when intensified with prednisolone and if this happens, the need to 


use biologics reduces significantly.  


 


Barriers to wider implementation 


The problem is that there is a resource issue around tight control in many units, guidelines differ (eg 


EULAR recommends initial use of methotrexate and if that fails adding a biologic) and opinions 


between consultants on monotherapy versus combination therapy vary widely too. Add to the mix the 


difficulty of persuading a frightened patient of the need to take multiple potentially toxic drugs and 


what seems straight forward to achieve is far from it. However better use of combination therapy can 


be as effective as using biologics and given the financial pressure on the NHS these issues must be 


addressed. 


 


There are independent reports of significant regional variation in implementation of NICE guidance on 


RA drugs, with RA patients attending an early arthritis clinic are more likely to receive a treat-to-target 







approach
xi
. This is also our experience in talking to patients and health professionals around the UK 


on a daily basis.  We hope that the introduction of a Best Practice Tariff on Inflammatory Arthritis in 


April 2013 and the HQIP National Clinical Audit on Early RA will both be powerful incentives to drive 


implementation of NICE Clinical Guideline 79 on RA and gradually reduce these wide variations in 


practice. 


 


International comparisons on access and use of biologics 


We would argue that NICE’s restriction of biologics to only those with severe RA is out of step with 


other countries and more must be done to bridge this gap. For example, the EULAR consensus 


guidelines, Sweden, The Netherlands and Spain all recommend access to biologics with a DAS 


threshold of 3.2, and in Slovenia the threshold is 4.2
xii


. Furthermore, overall use of biologic treatments 


is low across all diseases, with the UK ranked 10
th
 out of 14 countries at between 52% and 79% of the 


usage in the other countries
xiii


, even though the price of biologics in the UK is amongst the lowest in 


Europe
xiv


. 


 


England and Wales is perceived to be an ‘outlier’ compared to many other countries because of 


restrictions limiting use of biologics to only those patients with severe disease
xv


. It has been pointed 


out that NICE guidance is at odds with many published guidelines and standards and there have been 


consequent calls for the guidance to be changed to allow those patients to access biologics who do 


not achieve a DAS of under 3.2 after treatment with conventional DMARDS
xvi


. 


 


New eligibility criteria 


We are aligned with the proposal put forward by the BSR in their submission to NICE in respect of this 


MTA. Anecdotally, through our helpline and contact with our many groups, members and volunteers 


across the UK, we are aware of a group of people who are failing to get a DAS score above 5.1, but 


have persistent disease, and for whom the DMARDs are not working well and simply cannot get off 


steroids. 


 


I myself fell into that bracket for 20 years and it was only the advent of the Anti-TNFs which I started 


in 2000, which gave me back a quality of life which enabled me to carry on working, during which time 


I founded NRAS. If it were not for the advent of biologics, I would certainly be in a wheelchair 


permanently instead of occasionally and would have had to give up work years ago.  I was finally able 


to get off steroids completely in 2004. I was on a relatively ‘so-called’ low dose at an average of 5 mg 


daily, although I did up the steroids (as many do) when I had a flare. However, had I known the 


damage they would cause me when I first started on them in 1983, I would have done anything to get 


off them much sooner than I was able to. I have put together a list of the side effects of steroids – 


Appendix 1 – because I believe the Committee need to be reminded of the side effects of steroids 


which are many, and we should not be leaving patients who are unable to wean themselves off 


prednisolone without effective treatment options. We therefore support the following recommendation 


put forward by the BSR: 


 


“Suggested revised eligibility criteria” 


Because further data has been added since the publication of the BSR guidelines on 


eligibility for the first biological therapy (7), and because of the need to maintain 


downward pressure on the costs of these drugs, we suggest the following eligibility 


criteria, in keeping with CG79: 


 


Biological therapies are recommended as options for the treatment of adults who 


have the following characteristics: 







1. active RA as measured by a DAS28 > 5.1, or >3.2 in patients who are unable to 


be weaned off oral steroids or monthly intramuscular injections of steroids without 


their disease flaring. 


 


2. have undergone trials of at least two DMARDs used in combination, including 


methotrexate orally and subcutaneously (unless contraindicated), with two months at 


standard doses, unless significant toxicity has limited the dose or duration of 


treatment, and   trials of steroids (oral or monthly intramuscular).   


 


Response criteria should be based on the EULAR validated criteria for good or 


moderate response (7).”   


 


We also support the wider usage of parenteral methotrexate. We have undertaken at least two 


surveys in recent years about patient use of methotrexate and what has been found on both 


occasions is that there are many patients who are not offered sub-cut methotrexate early enough, if at 


all. We would like to hope that more patients are now being offered sub-cut methotrexate when 


experiencing unpleasant side effects at an early stage. Experience from NRAS’s helpline tells us that 


many people struggle with side effects for quite long periods of time sometimes as they are not due to 


see their consultant for many months. Our Chief Medical Adviser, Professor David GI Scott, also 


supports this view, adding the following: 


 


“Subcut methotrexate should be used before calling methotrexate a failure; if this was included there 


would be some reduction/slowing in the obvious increase in numbers accessing biologics if a lower 


DAS threshold is accepted by NICE.” 


 


Sequencing 


The sequencing of the biologic therapies has been an issue for a long time. NICE’s current sequence 


guidance to clinicians on sequencing has been driven in part by the way in which the TAs have 


historically occurred and in part by price, in recent years influenced by Patient Access Schemes 


(PAS) which lower the cost to the NHS. We still don’t know which biologics are best suited to each 


patient and this dilemma is driving much important research into biomarkers which we support.  


 


However, there are some disease profiles (sub-sets) and some biomarkers now (Rheumatoid Factor 


and Anti-Citrullinated Peptide Antibody positivity, or levels of Serum C Reactive Protein at diagnosis 


for example), which are known clinical indicators, which, given clinical freedom, would influence the 


choice of one biologic treatment over another. We believe there needs to be some greater freedom 


and flexibility for patients and clinicians to arrive at the best potential treatment at the time of moving 


to a first biologic, rather than having to cycle through drugs to arrive at the right solution. More detail 


on these issues is provided in the BSR submission. 


 


The time is therefore right to comprehensively review NICE’s approach to sequencing RA drugs and 


we note that France, Spain, Poland and Greece all make some provision to allow first‐line use of 


biologics in treating early or aggressive RA, whereas England and Belgium do not allow this
xvii


. NICE’s 


complex treatment algorithm has been criticised on clinical grounds, particularly in relation to 


methotrexate‐intolerant patients, sero-negative patients and for DMARD inadequate responders
xviii


 - 


and we believe these criticisms are still valid and must be addressed. 


 


Given the unmet need in terms of an effective treatment for all, with approximately 30% of patients 


going onto a biologic being primary non-responders, a percentage of whom then go on to become 


secondary non-responders after a period of time, it makes better sense economically to try and find 







an effective treatment first. The desire for patients and clinicians to have more flexibility in terms of 


choice of drug, and preferred mode of administration to suit lifestyle, is being reflected by units in 


some areas coming to specific agreement with the local CCG/PCT to vary the standard NICE 


sequence of biologic therapies in RA. 


 


We have seen examples of revised biologics pathways which have been accepted by the 


commissioners and which reflect that important ability to be flexible to meet both patient choice and 


clinical recommendation and we wholeheartedly support this approach as an interim measure. We 


believe that as new drugs are introduced in future, and further research on biomarkers is published, 


the need for flexibility in regard to sequencing of drugs to meet patient choice and clinical need will 


become even more necessary. 


 


Wider societal costs 


We have long held the view that NICE needs to take greater account of wider societal costs when 


formulating its decisions about access to treatments in the NHS. The cost of sick-leave and work-


related disability for RA is officially estimated at around £1.8 billion
xix


, although NRAS estimates the 


total cost to the UK economy in lost productivity to be substantially higher
xx


. 


 


Ensuring people are able to stay in work is absolutely vital. Not just in pure economic terms, but also 


because of the psychological impact on patients. In a survey of our members, 88 per cent of 


respondents said that having a job helped them cope with the disease with incidences of depression 


significantly higher among non-workers than workers
xxi


. 


 


Another aspect of the disease that is frequently overlooked is impact on the family. Our own research 


has found that when a person’s partner has RA this is likely to have negative impacts for the person 


on: their domestic responsibilities; their employment choices and the family finances; their social life; 


their relationship with their partner including their sex life; and their own emotional wellbeing. Children 


with a parent who has RA are also likely to be affected by this into their adulthood
xxii


. 


 


The case for improving access to biologic therapies is even more compelling if NICE takes the 


additional societal costs of the disease into account. 


 


Yours sincerely, 


 


Xxxxx xxxxxxx 


 


Xxxxx xxxxxxx 


 


Xxxxx xxxxxxxx 
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Introduction 


The Royal College of Nursing was invited to submit evidence to inform the 


multiple technology appraisal of Adalimumab, etanercept, infliximab, 


certolizumab pegol, golimumab, abatacept and tocilizumab for the treatment 


of rheumatoid arthritis (review of TA guidance 130, 186, 224, 234 and part 


review of TA guidance 225 and 247). 


 


Nurses caring for people with rheumatoid arthritis were invited to submit 


evidence to be submitted on behalf of the Royal College of Nursing.  


 


Evidence submission 


 


The Royal College of Nursing welcomes the opportunity to submit evidence to 


inform the appraisal of Adalimumab, etanercept, infliximab, certolizumab 


pegol, golimumab, abatacept and tocilizumab for the treatment of rheumatoid 


arthritis (review of TA guidance 130, 186, 224, 234 and part review of TA 


guidance 225 and 247) [ID537].   
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The technology in current practice 


 


Rheumatoid Arthritis is currently treated by traditional DMARDs in 


combination with or consecutively, one of which should be methotrexate, 


unless intolerant or contraindicated.  DMARD –IR patients then have choice of 


anti – tnf inhibitors, i.e. adalimumab, etanercept and certolizumab pegol as 


mono therapy. Adalimumab, etanercept, golimumab, certolizumab pegaol, 


infliximab and tocilizumab can be given in conjunction with methotrexate. 


 


Alternatives to the therapies are further use of traditional DMARDs. 


 


Population 


 


We welcome that the scope of this technology appraisal will consider biologic 


treatment for moderate to severe active disease in patients treated with 


conventional DMARDs and hence is to consider reducing the DAS threshold 


for treatment to 3.2 on certain groups. 


 


The appraisal would need to look at all treatments as monotherapy as there 


are a number of patients who are unable to tolerate methotrexate.  Guidance 


on the use of these technologies should include Wales.   


 


Comparators  


It might be useful for the appraisal of the technologies if clinicians were asked 


to report on why the methotrexate dose is not maximised or why it is stopped. 


This would mean that there would be less incidence of methotrexate being 


underused before switching to a biologic agent. 


 


We would suggest that the appraisal should also include the use of 


Tocilizuamb in patients not able to take methotrexate. 
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Settings 


 


These technologies are used in the following settings: 


 


 Patients screened for the technologies within specialist rheumatology 


departments 


 Subcutaneous preparations are given in the home for self 


administration 


 Intravenous therapies are given in secondary care 


 


The RCN would welcome being able to commence biologic therapy earlier in 


the disease pathway i.e. in DMARD naïve patients. 


 


Advantages and disadvantages of the technology 


 


The ability to commence biologic therapy in patients who have a DAS 28 of 


<5.1 and are DMARD-IR would be a very welcome step as there are a 


number of patients with active disease who have failed to respond adequately 


to traditional DMARDs but do not currently have DAS28 of > 5.1 ( BSR 


Guidelines – doi:10/rheumatology/keq006b ). 


 


It is not clear what the reason is for not considering tocalizumab in DMARD 


naïve patients. We would reiterate that this treatment should also be 


considered in this group. 


 


Equalities Issues 


The United Kingdom is currently ranked 10th in Europe in level of usage of 


these technologies for rheumatoid arthritis.  Also other countries have lower 


DAS28 requirement to access these drugs. This should be considered when 


looking at these technologies. 
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Appraising the value of the innovation 


 


Work/valued activities should be considered as an outcome.  The early 


treatment of rheumatoid arthritis aims to keep people in employment or return 


them to employment as soon as possible and should be viewed as a positive 


outcome.  
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