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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals to
make decisions appropriate to the circumstances of the individual patient, in consultation with
the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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Economic evidence study selection

1. Subsequent pharmacological management — Appendices M-R:
Economic evidence, excluded studies, research
recommendations and risk of bias and directness tables

1.1. References
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http://vizhub.healthdata.org/gbd-compare. Last accessed: 26/06/2025.

2. Steinarsson AO, Rawshani A, Gudbjornsdottir S, Franzen S, Svensson AM, Sattar N. Short-term progression of cardiometabolic risk factors

in relation to age at type 2 diabetes diagnosis: a longitudinal observational study of 100,606 individuals from the Swedish National Diabetes
Register. Diabetologia. 2018; 61(3):599-606
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Appendices

Appendix L GRADE tables — Model 5: Type 2 diabetes
and higher cardiovascular risk

See report F7 for more information.

Appendix M Economic evidence study selection

4 N
Records identified through database Additional records identified through other sources:
searching, n=1,694 NG28, n=2; reference searching, n=0; provided by
committee members; n=0
A y
o |
A 4
Records screened in 15t sift, n=1,696
| Records excluded* in 1st sift, n=1,477
\ 4
Full-text papers assessed for eligibility
in 2" sift, n=219
Papers excluded* in 2" sift, n=191
\ 4 -
N
Full-text papers assessed for
applicability and quality of
methodology, n=28
J

\ 4

ﬂapers included, n=2

(2 studies)

Studies included by review:

e Review 1: n=2

from review 1)

\_

¢ Review 2: n=2 (duplicates

~

J

\ 4

\ 4

ﬂapers selectively excludedﬁ

n=26 (24 studies)

Studies selectively excluded
by review:

e Review 1: n=1
e Review 2: n=25 (23
studies)

\_ J

~

Studies excluded by review:

ﬁapers excluded, n=0

(0 studies)

e Review 1: n=0
e Review 2: n=0

\_

* Non-relevant population, intervention, comparison, design or setting; non-English language
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Appendix N Economic evidence tables

Study
Study details

Economic analysis:
CUA (health outcome:

National Institute for Health and Care Excellence (NG28) 2015

Population & interventions  Costs Health outcomes Cost effectiveness

First intensification
Intervention 4: Baseline

Population:
Subsequent therapy in adults

Total costs (mean per patient):
First intensification

QALYs (mean per
patient):

G aged 18 years and over with Intervention 4: £20,390 First Intervention 6: Dominated
. type 2 diabetes. Intervention 6: £20,522 MUk il et Intervention 7: Extendedly
Study design: Intervention 7: £21,569 Intervention 4: dominated

Individual patient
simulation model.
Patient population
based on real-world UK
cohort. Treatment
effects based on
systematic literature
review and network
meta-analysis of
guideline clinical review
results.

Approach to analysis:
The UKPDS OM1 was
used to conduct
modelling analysis.
Outcomes of interest
included:

1. Ischaemic heart

disease
2. Mpyocardial
infarction
3. Heart failure
4. Stroke

Cohort settings:

First intensification
Start age (years): 62.7
Male: 55.9%

HbA1c: 62mmol/mol

Second intensification
Start age (years): 65.4
Male: 55.8%

HbA1c: 63mmol/mol

Interventions:
First intensification

Intervention 1: Metformin-
exenatide

Intervention 2: Metformin-
linagliptin

Intervention 3: Metformin-
liraglutide

Intervention 4: Metformin-
pioglitazone

Intervention 2: £21,654
Intervention 5: £21,685
Intervention 1: £23,213
Intervention 3: £23,614

(95% CI: NR; p=NR)

Second intensification
Intervention 24: £17,279
Intervention 26: £21,636
Intervention 25: £21,763
Intervention 23: £22,000
Intervention 21: £22,108
Intervention 10: £22,738
Intervention 16: £22,870
Intervention 27: £22,896
Intervention 22: £22,899
Intervention 17: £23,260
Intervention 12: £23,263
Intervention 9: £23,303

Intervention 15: £23,716

v

8.217
Intervention 6:
8.213
Intervention 7:
8.249
Intervention 2;
8.252
Intervention 5:
8.243
Intervention 1:
8.255
Intervention 3:
8.284

Second
intensification

Intervention 24:

7.147

Intervention 26:

7.097

Intervention 25:

7.126

Intervention 2: £36,788
Intervention 5: Dominated

Intervention 1: Extendedly
dominated

Intervention 3: £61,381

Probability metformin-
pioglitazone cost effective
versus all other interventions
(£20K/30K threshold):
48%/30%.

Metformin-sulfonylurea was
most cost-effective option at
£20k in 19% of iterations.

For people who could not take
metformin-pioglitazone or
metformin-sulfonylurea,
metformin with either linagliptin,
vildagliptin or sitagliptin were
considered acceptable
treatment options.

Type 2 diabetes in adults: management (medicines update): evidence reviews for Subsequent pharmacological management FINAL [Feb 2026]
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5. Amputation

6. Severe vision
loss

7. Renal failure

Perspective: UK NHS

Time horizon: lifetime/
40 years

Treatment effect
duration:® Treatment
effects to HbA1c were
modelled at 1 year and
were taken from the
NMA. Treatment-related
weight gain was
assumed to last
indefinitely and weight
loss to last for one year
with an immediate gain

within the following year.

Hypoglycaemic episode
rates remained constant
over time.

Discounting: Costs:
3.5%; Outcomes: 3.5%

Type 2 diabetes in adults: management (medicines update): evidence reviews for Subsequent pharmacological management FINAL [Feb 2026]

Intervention 5: Metformin-
sitagliptin

Intervention 6: Metformin-
sulfonylurea

Intervention 7: Metformin-
vildagliptin

Second intensification

Intervention 8: Biphasic
insulin aspart-metformin
Intervention 9: Biphasic
insulin aspart-
metformin/sulfonylurea
Intervention 10: Biphasic
insulin aspart-repaglinide
Intervention 11: Exenatide-
metformin-sulfonylurea
Intervention 12: Insulin
degludec/aspart mix-
metformin

Intervention 13: Insulin
degludec-metformin
Intervention 14: Insulin
determir-metformin
Intervention 15: Insulin
glargine-metformin
Intervention 16: Insulin
glargine-metformin-
sulfonylurea

Intervention 17: Insulin
glargine-sulfonylurea

Intervention 18: Insulin lispro

mix 50 and mix 25

Intervention 8: £24,028
Intervention 19: £24,136
Intervention 14: £24,228
Intervention 11: £25,795
Intervention 13: £26,097
Intervention 18: £26,307
Intervention 20: £30,166
Currency & cost year:
2012/13 UK pounds

Cost components incorporated:

Drug costs, drug consumables
(needles, self-monitoring blood
glucose strips and lancets, sharps
bins), staff time for GLP-1 and insulin
initiation, diabetes-related
complications costs

8

Intervention 23:
7.02
Intervention 21:
7.23
Intervention 10:
6.979
Intervention 16:
7173
Intervention 27:
7.06
Intervention 22:
7.161
Intervention 17:
7.135
Intervention 12:
7.134
Intervention 9:
7.051
Intervention 15:
7.27
Intervention 8:
7.013
Intervention 19:
7.126
Intervention 14:
7.317
Intervention 11:
7.229
Intervention 23:
7.32
Intervention 18:
6.818
Intervention 20:
7.352

Second intensification

Intervention 24: Baseline

Intervention 26: Dominated
Intervention 25: Dominated
Intervention 23: Dominated

Intervention 21: Extendedly
dominated

Intervention 10: Dominated
Intervention 16: Dominated
Intervention 27: Dominated
Intervention 22: Dominated
Intervention 17: Dominated
Intervention 12: Dominated
Intervention 9: Dominated

Intervention 15: Extendedly
dominated

Intervention 8: Dominated
Intervention 19: Dominated
Intervention 14: £40,778
Intervention 11: Dominated

Intervention 13: Extendedly
dominated

Intervention 18: Dominated
Intervention 20: £172,890

Probability metformin-

pioglitazone-sulfonylurea cost

effective versus all other
interventions (£20K/30K
threshold): 75%/56%
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Intervention 19: Insulin lispro
mix 50/50-metformin
Intervention 20: Liraglutide-
metformin-sulfonylurea
Intervention 21: Metformin-
NPH insulin

Intervention 22: Metformin-
NPH insulin-repaglinide
Intervention 23: Metformin-
NPH insulin-sulfonylurea
Intervention 24: Metformin-
pioglitazone-sulfonylurea
Intervention 25: Metformin-
sitagliptin-sulfonylurea
Intervention 26: NPH insulin
Intervention 27: NPH insulin

A failure to control HbA1c
levels at 7.5% or under with
treatment resulted in
treatment intensification,
which was based on results
for metformin-NPH insulin.

Analysis of uncertainty:
First intensification:
Metformin-pioglitazone
remained the most cost-
effective treatment option at
£20k when 2-year treatment
effects data for HbA1c and
weight change were applied.

Second intensification:
Metformin-pioglitazone-
sulfonylurea remained the most
cost-effective treatment option
at £20k when 2-year treatment
effects data for HbA1c and
weight change were applied.

Data sources

Health outcomes: Baseline data for demographic factors (age, sex, ethnicity, duration of diabetes, height, weight), clinical risk factors (HbA1c, SBP, total
cholesterol, HDL, smoking status and presence of atrial fibrillation and PAD) and history of diabetes-related complications were taken from The Health
Improvement Network (THIN) 2014. Treatment effectiveness data were all taken from NMAs conducted as part of the guideline clinical review and were
four: HbA1c, weight change, hypoglycaemic events and treatment discontinuation. Changes in HbA1c were used to predict diabetes related
complications. Quality-of-life weights: EQ-5D UK tariff valuations taken from the UKPDS RCT. Cost sources: Drug unit costs were taken from the NHS
June Drug Tariff 2014. Drug consumable costs were based on weighted averages of prescribed usage from the Health and Social Care Information
Centre (HSCIC) 2014. Staff costs were taken from the Personal Social Services Research Unit (PSSRU) 2014. Diabetes-related complications costs
(except for renal failure costs) were sourced from the UKPDS RCT and inflated to 2012/13 costs. Renal failure costs were taken from a UK study
(Lamping 2000).

Comments

9
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Source of funding: UK Department of Health and Social Care (DHSC). Limitations: Newer GLP-1 agonists and SGLT-2 inhibitors are missing from the
analysis. The validity of HbA1c as a surrogate marker used to predict cardiovascular outcomes and mortality has been questioned. Sources of costs are

dated and do not accurately reflect current NHS conditions. The proportion of hypoglycaemic episodes that are severe (2%) and (therefore incur costs to
the NHS) was assumed to be the same across all treatments. Other:

Overall applicability:® Directly applicable Overall quality:© Potentially serious limitations
Abbreviations: CUA= cost-utility analysis;, EQ-5D= Euroqol 5 dimensions (scale: 0.0 [death] to 1.0 [full health], negative values mean worse than death); HbAlc= glycated haemoglobin; HDL=
high-density lipoprotein; Inc.= incremental; ICER= incremental cost-effectiveness ratio;, NMA= network meta-analysis; NPH= neutral protamine Hagedorn;, NR= not reported; OMI1= outcomes

model 1; pa= probabilistic analysis; PAD= peripheral arterial disease; QALYs= quality-adjusted life years; RCT= randomised controlled trial; SBP= systolic blood pressure; UKPDS= United
Kingdom prospective diabetes study

(a) For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a difference in utility
between groups during treatment continue beyond the end of treatment and if so for how long.

(b) Directly applicable / Partially applicable / Not applicable

(c) Minor limitations / Potentially serious limitations / Very serious limitations

10
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Study
Study details

Economic analysis:
CUA (health outcome:
QALY)

Study design: Two-part
model utilising individual
patient simulation to
predict diabetes-related
complications. Health
states were assigned
according to
complications. CVD
treatment effects were
applied to health states
in second part. Patient
population based on
real-world UK cohort.
Treatment effects based
on systematic literature
review and network
meta-analysis of
guideline clinical review
results.

Approach to analysis:
A two-part model was
constructed in R. In the
first part, the UKPDS
risk equations were
used to simulate
outcomes for the
standard care arm.
Treatment effects of
CVOT drugs versus

Type 2 diabetes in adults: management (medicines update): evidence reviews for Subsequent pharmacological management FINAL [Feb 2026]

National Institute for Health and Care Excellence (NG28) 2022

Population & interventions
Population:

Subsequent therapy in adults
aged 18 years and over with
type 2 diabetes

Cohort settings:

Start age (years): 58.79
Male: 57%

HbA1c: 66mmol/mol

Interventions:

First intensification CVOTs
as additions (compared to
metformin + sulfonylurea)
Intervention 1: Alogliptin +
metformin + sulfonylurea
Intervention 2: Canagliflozin +
metformin + sulfonylurea

Intervention 3: Dapagliflozin +
metformin + sulfonylurea
Intervention 4: Dulaglutide +
metformin + sulfonylurea
Intervention 5: Empagliflozin
+ metformin + sulfonylurea
Intervention 6: Ertugliflozin +
metformin + sulfonylurea
Intervention 7: Exenatide +
metformin + sulfonylurea
Intervention 8: Linagliptin +
metformin + sulfonylurea

Costs

Total costs (mean per patient):

First intensification CVOTs as
additions (compared to
metformin + sulfonylurea)

Intervention 11: £18,612
Intervention 12: £20,467
Intervention 1: £22,878
Intervention 6: £23,026
Intervention 8: £23,516
Intervention 3: £24,035
Intervention 16: £24,181
Intervention 5: £24,454
Intervention 13: £24,592
Intervention 2: £25,297
Intervention 10: £26,908
Intervention 4: £30,453
Intervention 14: £30,622
Intervention 7: £30,832
Intervention 15: £32,300
Intervention 9: £36,412
(95% CI: NR; p=NR)

First intensification CVOTs as
replacements (compared to
metformin alone)

Intervention 27: £18,474
Intervention 28: £19,780
Intervention 17: £22,657
Intervention 22: £23,001
Intervention 24: £23,409

11

Health outcomes

QALYs (mean per
patient):

First intensification
CVOTs as additions
(compared to
metformin +
sulfonylurea)

Intervention 11: 8.768
Intervention 12: 8.64
Intervention 1: 8.705
Intervention 6: 8.967
Intervention 8: 8.795
Intervention 3: 9.141
Intervention 16: 8.792
Intervention 5: 9.006
Intervention 13: 8.487
Intervention 2: 8.97
Intervention 10: 8.518
Intervention 4: 8.937
Intervention 14: 9.23
Intervention 7: 8.825
Intervention 15: 8.413
Intervention 9: 8.79

First intensification
CVOTs as
replacements
(compared to
metformin alone)

Cost effectiveness

First intensification CVOTs
as additions (compared to
metformin + sulfonylurea)

Intervention 11: Baseline
Intervention 12: Dominated
Intervention 1: Dominated
Intervention 6: £22,153
Intervention 8: £179,895
Intervention 3: £14,540
Intervention 16: £231,735
Intervention 5: £24,584
Intervention 13: Dominated
Intervention 2: £33,152
Intervention 10: Dominated
Intervention 4: £70,257
Intervention 14: £25,974
Intervention 7: £213,122
Intervention 15: Dominated
Intervention 9: £808,413

First intensification CVOTs
as replacements (compared
to metformin alone)

Intervention 27: Baseline
Intervention 28: Dominated
Intervention 17: Dominated
Intervention 22: £25,755
Intervention 24: £221,103
Intervention 32: £112,315
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standard care were
applied in the second
part of the model.
Outcomes of interest
included:

1.

2.

2

No o s

®

Ischaemic heart
disease (IHD)
Myocardial
infarction (MI)
Heart failure
(HF)

Stroke
Amputation
Ulceration
Severe vision
loss

Renal
complications

Perspective: UK NHS

Time horizon: lifetime/
40 years

Discounting: Costs:
3.5%; Outcomes: 3.5%

Type 2 diabetes in adults: management (medicines update): evidence reviews for Subsequent pharmacological management FINAL [Feb 2026]

Intervention 9: Liraglutide +
metformin + sulfonylurea
Intervention 10: Lixisenatide
+ metformin + sulfonylurea
Intervention 11: Metformin +
sulfonylurea

Intervention 12: Pioglitazone
+ metformin + sulfonylurea
Intervention 13: Saxagliptin +
metformin + sulfonylurea

Intervention 14: Semaglutide
(injection) + metformin +
sulfonylurea

Intervention 15: Semaglutide
(oral) + metformin +
sulfonylurea

Intervention 16: Sitagliptin +
metformin + sulfonylurea
First intensification CVOTs
as replacements (compared
to metformin alone)
Intervention 17: Alogliptin +
metformin

Intervention 18: Canagliflozin
+ metformin

Intervention 19: Dapagliflozin
+ metformin

Intervention 20: Dulaglutide +
metformin

Intervention 21: Empagliflozin
+ metformin

Intervention 22: Ertugliflozin +
metformin

Intervention 32: £23,933
Intervention 19: £24,158
Intervention 29: £24,261
Intervention 21: £24,435
Intervention 18: £24,916
Intervention 26: £27,112
Intervention 20: £30,450
Intervention 30: £30,470
Intervention 23: £30,614
Intervention 31: £31,586
Intervention 25: £36,517

Second intensification CVOTs

as additions (compared to
metformin + sulfonylurea +
NPH insulin)

Intervention 43: £19,604
Intervention 44: £21,665
Intervention 33: £23,553
Intervention 38: £23,616
Intervention 40: £24,080
Intervention 35: £24,523
Intervention 48: £24,814
Intervention 37: £24,973
Intervention 45: £25,161
Intervention 34: £25,972
Intervention 42: £27,020
Intervention 36: £30,453
Intervention 46: £30,833
Intervention 39: £30,922
Intervention 47: £32,385
Intervention 41: £35,927

12

Intervention 27
Intervention 28
Intervention 17
Intervention 22
Intervention 24
Intervention 32
Intervention 19
Intervention 29
Intervention 22
Intervention 18
Intervention 26
Intervention 20
Intervention 30
Intervention 23
Intervention 31
Intervention 25

Second

: 8.995
: 8.973
: 8.95

:9.171
:9.017
:9.044
:9.32

: 8.752
:9.209
:9.244
: 8.68

:9.144
:9.477
:9.073
: 8.743
: 8.979

intensification
CVOTs as additions

(compared to
metformin +

sulfonylurea + NPH

insulin)

Intervention 43
Intervention 44
Intervention 33
Intervention 38
Intervention 40
Intervention 35
Intervention 48
Intervention 37
Intervention 45

: 7.875
1 7.722
1 7.81

: 8.066
: 7.903
:8.243
: 7.891
: 8.098
: 7.592

Intervention 19: £17,497
Intervention 29: Dominated
Intervention 21: £27,927
Intervention 18: £25,882
Intervention 26: Dominated
Intervention 20: £80,490
Intervention 30: £24,908
Intervention 23: £155,507
Intervention 31: Dominated
Intervention 25: Dominated

Second intensification
CVOTs as additions
(compared to metformin +
sulfonylurea + NPH insulin)

Intervention 43: Baseline
Intervention 44: Dominated
Intervention 33: Dominated
Intervention 38: £20,983
Intervention 40: £156,837
Intervention 35: £13,357
Intervention 48: £329,076
Intervention 37: £24,011
Intervention 45: Dominated
Intervention 34: £36,849
Intervention 42: Dominated
Intervention 36: £62,654
Intervention 46: £24,950
Intervention 39: £222,593
Intervention 47: Dominated
Intervention 41: £343,276
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Intervention 23: Exenatide + Intervention 34: 8.048  Second intensification
metformin Second intensification CVOTs Intervention 42: 7.668 = CVOTs as replacements
Intervention 24: Linagliptin + as replacements (compared to Intervention 36: 8.048 (compared to metformin +
metformin metformin + NPH insulin) Intervention 36 8.325  NPH insulin)
Intervention 25: Liraglutide +  Intervention 59: £19,828 Intervention 39: 7.926  Intervention 59: Baseline
metformin Intervention 60: £21,314 Intervention 47: 7 491 Intervention 60: Dominated
Interventiqn 26: Lixisenatide Intervention 49: £23,704 Intervention 41: 7.922 Intervention 49: Dominated
+ metformin Intervention 54: £23,967 o Intervention 54: £24,052
Intervention 27: Metformin Intervention 56: £24,350 Second Intervention 56: £175,448
Lnterv?ntlo_n 28: Pioglitazone  |htorvention 64: £24,936 intensification Intervention 64: £130,822
Ll ormin _ . Intervention 51: £25,030 CVOTs as Intervention 51: £16,088
Intervention 29: Saxagliptin + | . on 61 £25 203 replacements Intervention 61: Dominated
ety ion 53- (compared to Intervention 53: £26,958
Intervention 30: Semaglutide INERTEMIEI S5 228822 metformin + NPH : ’
(injection) + metformin Intervention 50: £25,950 insulin) Intervent!on 50: £27=§51
Intervention 31: Semaglutide  Intervention 58: £27,630 Intervention 59: 8.124 Intervent!on <Xk Dol Ee
(oral) + metformin Intervention 52: £30,853 e 0 B | DR 52: £72,742
Intervention 32: Sitagliptin +  Intervention 62: £31,067 Intervention 49: 8.077 Intervent!on 62: £24,453
metformin Intervention 55: £31,095 Intervention 54: 8.296 Intervent!on 55! £1613775
Intervention 63: £32,049 Intervention 56: 8.15 Intervent!on 63: Dominated
Second intensification Intervention 57: £36,453 Intervention 64- 8.163 Intervention 57: £1,984,769
CVOTs as additions ; Intervention 51: 8.448
compared to metformin + : e
(sulfogylurea + NPH insulin) c“m;"cy & cost year: Intervention 61: 7.878
AV WIS el Intervention 53: 8.328
IntervenFion 33: Alogliptin * Cost components incorporated: Intewent?on 50: 8.344
metformin + sulfonylurea + * Intervention 58: 7.856
NPH insulin DIty €286, ClLE cgns_umables Intervention 52: 8.276
Intervention 34: Canagliflozin lz=eles, sglf—monltorlng oo Intervention 62: 8.584
+ metformin + sulfonylurea + glucose strips andllanc_ets [for : e
NPH insulin sulfonylureas and insulins only], Intervent!on 55: 8.194
et S5 Jepeslied shar_ps bl_ns), staff tlme_ fg_r QLP—1 Intervention 63: 7.846
) and insulin drug class initiation, Intervention 57: 8.133

+ metformin + sulfonylurea +
NPH insulin

diabetes-related complications
costs.
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Intervention 36: Dulaglutide +
metformin + sulfonylurea +
NPH insulin

Intervention 37: Empagliflozin
+ metformin + sulfonylurea +
NPH insulin

Intervention 38: Ertugliflozin +
metformin + sulfonylurea +
NPH insulin

Intervention 39: Exenatide +
metformin + sulfonylurea +
NPH insulin

Intervention 40: Linagliptin +
metformin + sulfonylurea +
NPH insulin

Intervention 41: Liraglutide +
metformin + sulfonylurea +
NPH insulin

Intervention 42: Lixisenatide
+ metformin + sulfonylurea +
NPH insulin

Intervention 43: Metformin +
sulfonylurea + NPH insulin
Intervention 44: Pioglitazone
+ metformin + sulfonylurea +
NPH insulin

Intervention 45: Saxagliptin +
metformin + sulfonylurea +
NPH insulin

Intervention 46: Semaglutide
(injection) + metformin +
sulfonylurea + NPH insulin
Intervention 47: Semaglutide
(oral) + metformin +
sulfonylurea + NPH insulin

14
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Intervention 48: Sitagliptin +
metformin + sulfonylurea +
NPH insulin

Second intensification
CVOTs as replacements
(compared to metformin +
NPH insulin)

Intervention 49: Alogliptin +
metformin + NPH insulin
Intervention 50: Canagliflozin
+ metformin + NPH insulin
Intervention 51: Dapagliflozin
+ metformin + NPH insulin
Intervention 52: + metformin
+ NPH insulin

Intervention 53: Empagliflozin
+ metformin + NPH insulin
Intervention 54: Ertugliflozin +
metformin + NPH insulin
Intervention 55: Exenatide +
metformin + NPH insulin
Intervention 56: Linagliptin +
metformin + NPH insulin
Intervention 57: Liraglutide +
metformin + NPH insulin
Intervention 58: Lixisenatide
+ metformin + NPH insulin
Intervention 59: Metformin +
NPH insulin

Intervention 60: Pioglitazone
+ metformin + NPH insulin
Intervention 61: Saxagliptin +
metformin + NPH insulin

15
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Intervention 62: Semaglutide
(injection) + metformin + NPH
insulin

Intervention 63: Semaglutide
(oral) + metformin + NPH
insulin

Intervention 64: Sitagliptin +
metformin + NPH insulin

A failure to control HbA1c
levels at 7.5% or under with
treatment resulted in
treatment intensification,
which was based on results
for metformin-NPH insulin.

Data sources

Health outcomes: Baseline data for clinical risk factors (age, sex, smoking status, HbA1c, SBP, cholesterol, HDL, LDL, eGFR, WBC count, albuminuria,
haemoglobin, and heart rate) as well as prevalence of diabetes-related outcomes were taken from The Health Improvement Network (THIN) 2014.
Patients were simulated over 40 years through the UKPDS OM2 model for the standard care arm. Changes in HbA1c were used to predict CV-related
outcomes. Relative treatment effectiveness data were all taken from the guideline clinical review and were: IHD, MI, HF, stroke, severe hypoglycaemic
events. Amputation, ulceration, severe vision loss and renal complications were identical between arms. Quality-of-life weights: Baseline utility score
was taken from the UKPDS RCT. Disutilities resulting from diabetes-related complications were taken from a systematic review (Beaudet 2014). Cost
sources: Drug unit costs were taken from the NHS May Drug Tariff 2021. Drug consumable costs were taken from other NICE guidelines: SMBG costs
were taken from the diabetes in pregnancy guideline (NG3) and unit costs for needles were taken from the type 1 diabetes guideline (NG17). Staff costs
were taken from the Personal Social Services Research Unit (PSSRU) 2020. Diabetes-related complications costs (except for ulceration and renal
complications costs) were sourced from the UKPDS post-trial monitoring study (Alva 2015) and inflated to 2020/21 costs. Renal complications costs were
taken from the NICE guideline update on chronic kidney disease.

Comments

Source of funding: UK Department of Health and Social Care (DHSC). Limitations: Only CVOT drugs are included in the incremental analysis; drug
classes such as sulfonylureas and insulin are included as background treatments only. Probabilistic analysis was only conducted for the second
intensification stage due to a lack of time. The analysis assumes that non-cardiovascular (microvascular) treatment-related outcomes are the same
between comparator arms. The timing of treatment intensification does not differ between different treatment options, meaning between-treatment effects
on HbA1c are not fully captured. Other:

Overall applicability:® Directly applicable Overall quality:® Potentially serious limitations
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Abbreviations: CUA= cost-utility analysis; CV= cardiovascular; CVOT= cardiovascular outcome trial; da= deterministic analysis; eGFR= estimated glomerular filtration rate; EQ-5D= Euroqol
5 dimensions (scale: 0.0 [death] to 1.0 [full health], negative values mean worse than death); HbAlc= glycated haemoglobin; HDL= high-density lipoprotein, Inc.= incremental; ICER=
incremental cost-effectiveness ratio; LDL= low-density lipoprotein; NMA= network meta-analysis; NR= not reported;, OM2= outcomes model 2; QALYs= quality-adjusted life years; RCT=
randomised controlled trial; SBP= systolic blood pressure; SMBG= self-monitoring blood glucose; UKPDS= United Kingdom prospective diabetes study;, WBC= white blood cell

(a) Directly applicable / Partially applicable / Not applicable

(b) Minor limitations / Potentially serious limitations / Very serious limitations
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Table 1. NG28 2022 Sensitivity analyses of various subgroup populations

Intervention in order of

High cardiovascular risk —

High cardiovascular risk —

. . All high cardiovascular risk High BMI
class no prior event prior event
Alogliptin + metformin Dominated 10 Dominated 9 Dominated 10 Dominated 10
Linagliptin + metformin £180,134 8 Dominated 10 £246,771 8 £197,198 8
Saxagliptin + metformin Dominated 13 Dominated 12 Dominated 13 Dominated 13
Sitagliptin + metformin £142,839 9 £106,216 8 £156,778 9 £198,878 9
Dulaglutide + metformin £67,281 11 £60,963 11 £65,234 11 £80,323 11
Exenatide + metformin £148,989 12 £127,832 13 £148,364 12 £213,942 12
Liraglutide + metformin £1,553,519 15 £243,109 15 £1,404,163 15 Dominated 15
Lixisenatide + metformin Dominated 14 Dominated 14 Dominated 14 Dominated 14
Semaglutide (injection) + £24,383 6 £21,916 4 £24,671 6 £28,353 6
metformin
Semaglgtlde (oral) + Dominated 16 Dominated 16 Dominated 16 Dominated 16
metformin
Pioglitazone + metformin Dominated 7 £56,283 6 Dominated 7 Dominated 7
Canagliflozin + metformin £24,032 4 £24,057 5 £24,225 5 £29,178 5
Dapagliflozin + metformin £15,124 1 £15,380 1 £15,207 1 £15,193 1
Empagliflozin + metformin £24 581 5 £21,567 3 £24,633 4 £22,858 4
Ertugliflozin + metformin £21,725 3 £31,165 7 £21,995 3 £21,675 3

Although metformin alone does not appear in the table above, it ranked 2 in all analyses.
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Appendix O Excluded studies

0.1 Clinical studies

Table 2: Studies not included in this review as they are included in review 1.1 initial
pharmacological management of type 2 diabetes

Study Reason

Aggarwal, Naresh, Singla, Anuj, Mathieu, Included in 1.1 medicines for initial treatment
Chantal et al. (2018) Metformin extended-

release versus immediate-release: An

international, randomized, double-blind, head-

to-head trial in pharmacotherapy-naive patients

with type 2 diabetes. Diabetes, obesity &

metabolism 20(2): 463-467

Arjona Ferreira, J. C., Corry, D., Mogensen, C. Included in 1.1 medicines for initial treatment
E. et al. (2013) Efficacy and safety of sitagliptin

in patients with type 2 diabetes and ESRD

receiving dialysis: a 54-week randomized trial.

Am J Kidney Dis 61(4): 579-87

Arjona Ferreira, J. C., Marre, M., Barzilai, N. et Included in 1.1 medicines for initial treatment
al. (2013) Efficacy and safety of sitagliptin

versus glipizide in patients with type 2 diabetes

and moderate-to-severe chronic renal

insufficiency. Diabetes Care 36(5): 1067-73

Aroda, V. R., Rosenstock, J., Terauchi, Y. et al. Included in 1.1 medicines for initial treatment
(2019) PIONEER 1: Randomized Clinical Trial of

the Efficacy and Safety of Oral Semaglutide

Monotherapy in Comparison With Placebo in

Patients With Type 2 Diabetes. Diabetes Care

42(9): 1724-1732

Aronoff, S., Rosenblatt, S., Braithwaite, S. etal. Included in 1.1 medicines for initial treatment
(2000) Pioglitazone hydrochloride monotherapy

improves glycemic control in the treatment of

patients with type 2 diabetes: a 6-month

randomized placebo-controlled dose-response

study. The Pioglitazone 001 Study Group.

Diabetes Care 23(11): 1605-11

Aschner, P., Katzeff, H. L., Guo, H. et al. (2010) Included in 1.1 medicines for initial treatment
Efficacy and safety of monotherapy of sitagliptin

compared with metformin in patients with type 2

diabetes. Diabetes Obes Metab 12(3): 252-61

Aschner, P., Kipnes, M. S., Lunceford, J. K. et Included in 1.1 medicines for initial treatment
al. (2006) Effect of the dipeptidyl peptidase-4

inhibitor sitagliptin as monotherapy on glycemic

control in patients with type 2 diabetes. Diabetes

Care 29(12): 2632-7

Bailey, C. J., Igbal, N., T'Joen, C. et al. (2012) Included in 1.1 medicines for initial treatment
Dapagliflozin monotherapy in drug-naive
patients with diabetes: a randomized-controlled
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trial of low-dose range. Diabetes Obes Metab
14(10): 951-9

Baneriji, M. A.; Chaiken, R. L.; Lebovitz, H. E.
(1995) Prolongation of near-normoglycemic
remission in black NIDDM subjects with chronic
low-dose sulfonylurea treatment. Diabetes
44(4): 466-70

Barzilai, N., Guo, H., Mahoney, E. M. et al.
(2011) Efficacy and tolerability of sitagliptin
monotherapy in elderly patients with type 2
diabetes: a randomized, double-blind, placebo-
controlled trial. Curr Med Res Opin 27(5): 1049-
58

Bi, Y., Tong, G. Y., Yang, H. J. etal. (2013) The
beneficial effect of metformin on beta-cell
function in non-obese Chinese subjects with
newly diagnosed type 2 diabetes. Diabetes
Metab Res Rev 29(8): 664-672

Birkeland, K |, Furuseth, K, Melander, A et al.
(1994) Long-term randomized placebo-
controlled double-blind therapeutic comparison
of glipizide and glyburide. Glycemic control and
insulin secretion during 15 months. Diabetes
care 17(1): 45-9

Bosi, E., Dotta, F., Jia, Y. et al. (2009)
Vildagliptin plus metformin combination therapy
provides superior glycaemic control to individual
monotherapy in treatment-naive patients with
type 2 diabetes mellitus. Diabetes Obes Metab
11(5): 506-15

Camerini-Davalos, R A, Velasco, C A, Glasser,
M et al. (1988) Sulfonylurea-induced decrease
of muscle capillary basement membrane
thickness in diabetes. Diabetes research and
clinical practice 5(2): 113-23

Campbell, I. W., Menzies, D. G., Chalmers, J. et
al. (1994) One year comparative trial of
metformin and glipizide in type 2 diabetes
mellitus. Diabete Metab 20(4): 394-400

Chakraborty, A.; Chowdhury, S.; Bhattacharyya,
M. (2011) Effect of metformin on oxidative
stress, nitrosative stress and inflammatory
biomarkers in type 2 diabetes patients. Diabetes
Res Clin Pract 93(1): 56-62

Charbonnel, B H, Matthews, D R, Schernthaner,
G et al. (2005) A long-term comparison of
pioglitazone and gliclazide in patients with Type
2 diabetes mellitus: a randomized, double-blind,
parallel-group comparison trial. Diabetic
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medicine : a journal of the British Diabetic
Association 22(4): 399-405

Chen, Xiaoping, Jiang, Hongwei, Li, Hongmei et
al. (2023) Saxagliptin combined with additional
oral antihyperglycaemic agents in drug-naive
diabetic patients with high glycosylated
haemoglobin: A 24-week, multicentre,
randomized, open-label, active parallel-
controlled group clinical trial in China
(SUCCESS). Diabetes, obesity & metabolism
25(1): 272-281

Chen, Y. H., Huang, C. N., Cho, Y. M. et al.
(2018) Efficacy and safety of dulaglutide
monotherapy compared with glimepiride in East-

Asian patients with type 2 diabetes in a
multicentre, double-blind, randomized, parallel-
arm, active comparator, phase lll trial. Diabetes
Obes Metab 20(9): 2121-2130

Chen, Y., Ning, G., Wang, C. et al. (2015)
Efficacy and safety of linagliptin monotherapy in
Asian patients with inadequately controlled type
2 diabetes mellitus: A multinational, 24-week,
randomized, clinical trial. J Diabetes Invest 6(6):
692-8

Chiasson, J. L. and Naditch, L. (2001) The
synergistic effect of miglitol plus metformin
combination therapy in the treatment of type 2
diabetes. Diabetes Care 24(6): 989-94

Chou, H. S., Truitt, K. E., Moberly, J. B. et al.
(2012) A 26-week, placebo- and pioglitazone-
controlled monotherapy study of rivoglitazone in
subjects with type 2 diabetes mellitus. Diabetes
Obes Metab 14(11): 1000-9

de Boer, S. A., Heerspink, H. J. L., Juarez
Orozco, L. E. et al. (2017) Effect of linagliptin on
pulse wave velocity in early type 2 diabetes: A
randomized, double-blind, controlled 26-week
trial (RELEASE). Diabetes Obes Metab 19(8):
1147-1154

DeFronzo, R. A., Fleck, P. R., Wilson, C. A. et
al. (2008) Efficacy and safety of the dipeptidyl
peptidase-4 inhibitor alogliptin in patients with
type 2 diabetes and inadequate glycemic
control: a randomized, double-blind, placebo-
controlled study. Diabetes Care 31(12): 2315-7

DeFronzo, R. A. and Goodman, A. M. (1995)
Efficacy of metformin in patients with non-
insulin-dependent diabetes mellitus. The
Multicenter Metformin Study Group. N Engl J
Med 333(9): 541-9
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specified in this review protocol
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Study

moderate renal impairment: Individual effects of
treatment. Diabetes, obesity & metabolism
21(5): 1261-1265

Zobel, Emilie H, Wretlind, Asger, Ripa, Rasmus
S et al. (2021) Ceramides and phospholipids are
downregulated with liraglutide treatment: results
from the LiraFlame randomized controlled trial.
BMJ open diabetes research & care 9(1)

Zoghbi, M., Kaltoft, M.S., Kolhe, D. et al. (2020)
LIRA-PRIME: A randomised trial in primary care
settings of liraglutide versus OAD for glycaemic
control in patients with type 2 diabetes not in
control on metformin. Diabetologia 63(suppl1):
285-s286

Zografou, |., Sampanis, C., Papageorgiou, A. et
al. (2013) The effect of vildagliptin on arterial
stiffness in drug naive patients with type 2
diabetes mellitus. Diabetes 62(suppl1): a596

Zografou, |., Sampanis, C., Papageorgiou, A. et
al. (2012) The combination therapy with
metformin and vildagliptin decreases
lymphocytes count in patients with type 2
diabetes mellitus. Diabetes 61(suppl1): a600

Zou, Hai-Tao, Yang, Guo-Huan, Cai, Yu-Jun et
al. (2022) Are High- or Low-dose SGLT2
Inhibitors Associated With Cardiovascular and
Respiratory Adverse Events? A Meta-analysis.
Journal of cardiovascular pharmacology 79(5):
655-662

Zou, Xinyu, Shi, Qingyang, Vandvik, Per Olav et
al. (2022) Sodium-Glucose Cotransporter-2
Inhibitors in Patients With Heart Failure : A
Systematic Review and Meta-analysis. Annals
of internal medicine 175(6): 851-861

Zoungas, Sophia, de Galan, Bastiaan E,
Ninomiya, Toshiharu et al. (2009) Combined
effects of routine blood pressure lowering and
intensive glucose control on macrovascular and
microvascular outcomes in patients with type 2
diabetes: New results from the ADVANCE trial.
Diabetes care 32(11): 2068-74

Code [Reason]

Investigating responder effects against risk
factors in the LIRA-RENAL trial

- <75% of people are receiving concomitant
antihyperglycaemic treatment and <75% are
treatment naive and therefore the study cannot
be classified into review 1.1 or 1.2

Around 50% received another glucose lowering
medication

- Comparator in study does not match that
specified in this review protocol

Usual care comparator which is not specified in
the protocol

- Conference abstract

- Conference abstract

- Comparator in study does not match that
specified in this review protocol

Comparison is not an area of interest for this
review. Mixture of people with or without type 2
diabetes.

- Commentary only

- Comparator in study does not match that
specified in this review protocol

0.2 Health Economic studies

Published health economic studies that met the inclusion criteria (relevant population,
comparators, economic study design, published 2008 or later and not from non-OECD
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country or USA) but that were excluded following appraisal of applicability and
methodological quality are listed below. See the health economic protocol for more

details.

Reference

Capel 2020. Cost-Effectiveness Analysis of
Exenatide versus GLP-1 Receptor Agonists in
Patients with Type 2 Diabetes Mellitus.

Chuang 2016. Cost-effectiveness analysis of
exenatide once-weekly versus dulaglutide,
liraglutide, and lixisenatide for the treatment of
type 2 diabetes mellitus: an analysis from the UK
NHS perspective.

Eliasson 2022. Long-Term Cost Effectiveness of
Oral Semaglutide Versus Empagliflozin and
Sitagliptin for the Treatment of Type 2 Diabetes
in the Swedish Setting.

Ericsson 2019. Cost-effectiveness of once-
weekly semaglutide versus dulaglutide and
lixisenatide in patients with type 2 diabetes with
inadequate glycemic control in Sweden.

Ericsson 2017. Cost Effectiveness of Insulin
Degludec Plus Liraglutide (IDegLira) in a Fixed
Combination for Uncontrolled Type 2 Diabetes
Mellitus in Sweden.

Franch-Nadal 2022. The Cost-Effectiveness of
Oral Semaglutide in Spain: A Long-Term Health
Economic Analysis Based on the PIONEER
Clinical Trials.

Gaede 2019. Management of Patients with Type
2 Diabetes with Once-Weekly Semaglutide
Versus Dulaglutide, Exenatide ER, Liraglutide
and Lixisenatide: A Cost-Effectiveness Analysis
in the Danish Setting.

Gaede 2019. Correction to: Management of
Patients with Type 2 Diabetes with Once-Weekly
Semaglutide Versus Dulaglutide, Exenatide ER,
Liraglutide and Lixisenatide: A Cost-
Effectiveness Analysis in the Danish Setting.

Gordon 2017. Managing glycaemia in older
people with type 2 diabetes: A retrospective,
primary care-based cohort study, with economic
assessment of patient outcomes.

Hunt 2017. Evaluating the Long-Term Cost-
Effectiveness of Daily Administered GLP-1
Receptor Agonists for the Treatment of Type 2
Diabetes in the United Kingdom.

Hunt 2019. Once-weekly semaglutide for
patients with type 2 diabetes: a cost-
effectiveness analysis in the Netherlands.

Table 5: Studies excluded from the health economic review

Reason for exclusion

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Spanish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study compared four interventions of interest,
however NG28 compared more.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Swedish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Swedish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Spanish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Spanish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Danish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Danish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2022 considered
more applicable to review question. This study
did not include SGLT-2 inhibitors and GLP-1
agonists in the comparison, which were both
included in NG28.

Selectively excluded as NG28 2022 was more
applicable to review question. This analysis was
confined to GLP-1 agonists, whereas NG28 also
compared other drug classes of interest to the
review question.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Dutch payer perspective whilst
NG28 took a UK NHS perspective.
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Reference

Hunt 2020. Correction: Once-weekly
semaglutide for patients with type 2 diabetes: a
cost-effectiveness analysis in the Netherlands.

Malkin 2021. The long-term cost-effectiveness of
oral semaglutide in the Netherlands based on
the PIONEER 2, 3 and 4 randomized controlled
trials.

Malkin 2022. The long-term cost-effectiveness of
oral semaglutide versus empagliflozin and
dulaglutide in Portugal.

Martin 2020. Evaluation of the Long-Term Cost-
Effectiveness of Once-Weekly Semaglutide
Versus Dulaglutide and Sitagliptin in the Spanish
Setting.

Ramos 2019. Cost-Effectiveness Analysis of
Empagliflozin in Comparison to Sitagliptin and
Saxagliptin Based on Cardiovascular Outcome
Trials in Patients with Type 2 Diabetes and
Established Cardiovascular Disease.

Ravasio 2016. Economic evaluation of
canagliflozin versus glimepiride and sitagliptin in
dual therapy with metformin for the treatment of
type 2 diabetes in Italy.

Roussel 2016. Evaluation of the long-term cost-
effectiveness of liraglutide therapy for patients
with type 2 diabetes in France.

Sanchez-Covisa 2016. Cost-effectiveness
analysis of saxagliptin as oral triple therapy (with
metformin and a sulfonylurea) in the
management of type 2 diabetes in Spain.

Schwarz 2008. Cost-effectiveness of sitagliptin-
based treatment regimens in European patients
with type 2 diabetes and haemoglobin A1c
above target on metformin monotherapy.

Steen Carlsson 2014. Cost-effectiveness of add-
on treatments to metformin in a Swedish setting:
liraglutide vs sulphonylurea or sitagliptin.

Torre 2020. Cost-Utility Analysis of
Saxagliptin/Dapagliflozin Versus Gliclazide and
Insulin Glargine: Economic Implications of the
Outcomes of the CVD-Real Studies | and .

Tzanotakos 2014. Cost-effectiveness analysis of
liraglutide versus sitagliptin or exenatide in
patients with inadequately controlled Type 2
diabetes on oral antidiabetic drugs in Greece.

Tzanetakos 2018. Cost Effectiveness of
Exenatide Once Weekly Versus Insulin Glargine
and Liraglutide for the Treatment of Type 2
Diabetes Mellitus in Greece.
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Reason for exclusion

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Dutch payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Dutch payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Portuguese payer perspective
whilst NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Spanish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2022 was more
applicable to review question. This study
included a comparison of three interventions of
interest. NG28 included a comparison including
other drugs within the same class and drugs
from other classes not compared here.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took an Italian payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a French payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Spanish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2022 was more
applicable to review question. This study did not
include SGLT-2 inhibitors and GLP-1 agonists in
the comparison, which were both included in
NG28.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Swedish payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Greek payer perspective whilst
NG28 took a UK NHS perspective.

Selectively excluded as NG28 2015 and 2022
were more applicable to review question. This
study took a Greek payer perspective whilst
NG28 took a UK NHS perspective.
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Vidal 2020. The Short-Term Cost-Effectiveness Selectively excluded as NG28 2015 and 2022
of Once-Weekly Semaglutide Versus Once-Daily were more applicable to review question. This
Sitagliptin and Once-Weekly Dulaglutide for the study took a Spanish payer perspective whilst
Treatment of Patients with Type 2 Diabetes: A NG28 took a UK NHS perspective.

Cost of Control Analysis in Spain.
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Appendix Q Recommendation for research — full details

Q.1 Recommendation for research

For people with type 2 diabetes and frailty, what is the clinical and cost-effectiveness of
different treatment strategies compared to usual care?

Q.1.1 Why this is important

Effective management of type 2 diabetes in people with frailty needs to consider any
additional comorbidities, the shortened lifespan of an individual, and consequences of
treatment related adverse events which can be more serious than in those not living with
frailty. Consequently, the treatment aim may vary significantly according to the needs of the
person with an overall greater emphasis on symptom management. Given this, the
glycaemic targets and therapeutic options for people with type 2 diabetes and frailty vary
accordingly and debate is had on whether a person needs to maintain tight glycaemic control
or not. Evidence needs to be generated to determine the most effective and cost-effective
way for people with type 2 diabetes and frailty to reach their glycaemic targets and prevent a
decline in quality of life, reduce the number of treatment-related adverse events and
minimise polypharmacy.

Q.1.2 Rationale for the recommendation for research

Importance to ‘patients’ or the population Treatment regimens for people with type 2
diabetes and frailty need to be assessed to
determine the most effective and cost-effective
method to ensure they have a good quality of
life. This includes decisions on how to control
their glycaemic levels without resulting in a
decline in quality of life or resulting in
polypharmacy.

Relevance to NICE guidance People with type 2 diabetes and frailty have
been included in this guideline with a
recommendation to consider a treatment
pathway that differs to that of those people who
do who do not have frailty owing to concerns
surrounding potential safety concerns regarding
polypharmacy and treatment related adverse
events. However, no clinical evidence was
identified to make this recommendation, and this
was based on the expert consensus of the
committee. The evidence generated from this
research recommendation would determine the
most clinically and cost-effective treatment and
therefore stronger recommendations could be
created for this ever-increasing group of people.

Relevance to the NHS The outcome of this research may affect the
treatment options of people with type 2 diabetes
and frailty which in turn result in health benefits
for those individuals. The research can provide
information about the cost-effectiveness of the
treatments and provide reassurances that the
treatment recommended is the most cost-
effective option for the NHS. This allows for
better planning of services in the future for
people with frailty, allowing plans to be made to
help reduce diabetes related hospital
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National priorities

Current evidence base

Equality considerations

Q.1.3 Modified PICO table
Population
Intervention

Comparator

Outcome

admissions and inpatient stays related to
diabetes.

This is of high national priority. Reducing
inequalities and managing cardiovascular health
in people with type 2 diabetes was mentioned in
the NHS 2024/25 priorities and operational
planning guidance. Diabetes care quality and
outcome improvement is a part of the NHS Long
Term Plan. Additionally, the NHS Long Term
plan for frailty highlights the importance of
optimisation of medical ilinesses individualised
goal setting. We have an aging population and a
larger proportion of people living with frailty are
older people. Ensuring that we can provide care
to this growing population is an area of high
importance.

The evidence reviews for this guideline included
a subgroup analysis for those people with type 2
diabetes and frailty. However, most studies did
not report information about frailty and so
subgroup analyses could not be conducted.
Therefore, the recommendations made for this
population were made based on the committee’s
experience. More clinical trial data is needed to
robustly assess treatment options for people
with type 2 diabetes and frailty to understand the
best treatment options, know what is cost-
effective and allow for stronger
recommendations to be made.

The research aims to address the needs of
those individuals with type 2 diabetes and frailty
that requires special consideration owing to the
issues surrounding treatment adverse events,
quality of life and polypharmacy. Frailty is more
likely to affect people of older age.

Adults with type 2 diabetes and frailty

o Metformin

e DPP-4 inhibitor

e Metformin + DPP-4 inhibitor
e Metformin + Sulfonylurea

e Metformin + Pioglitazone

e |nsulin

o Different pharmacological therapies listed in
the intervention section to each other

o Different strategies (for example: aiming for
euglycaemia with early initiation of insulin
using continuous glucose monitoring
compared to aiming for symptom management
regardless of glucose levels)

e Placebo

Health-related quality of life

Renal events:
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e Acute kidney injury
e Persistent signs of worsening kidney
disease (doubling of serum creatinine)

Serious adverse events:

e Cardiac arrhythmia

e Diabetic ketoacidosis

o Falls requiring hospitalisation

Acute diabetic complications:
e Hypoglycaemia episodes
e At night hypoglycaemic episodes
e Severe hypoglycaemic episodes

HbA1c change

Weight change
Study design Randomised controlled trial
Timeframe Long term (at least 1 year)
Additional information Subgroups of interest include:

Polypharmacy users (5 or more medications at
the same time) compared to people using 4 or
less medications at the same time

Q.2 Recommendation for research

How can prescribing and access to SGLT-2 inhibitors for people with type 2 diabetes from
the most deprived groups be improved?

a) What factors influence healthcare professionals’ decisions about prescribing SGLT-2
inhibitors to adults with and without early onset type 2 diabetes?

b) What are the most effective and cost-effective methods to increase access and
uptake of SGLT-2 inhibitors for people with and without early onset type 2 diabetes
who are under-served in the current service?

Q.21 Why this is important

In February 2022 NICE published the recommendations to offer an SGLT-2 inhibitor to
people with type 2 diabetes with comorbid atherosclerotic cardiovascular disease (ASCVD)
or comorbid chronic heart failure (CHF), and to consider offering an SGLT-2 inhibitor to
patients with high ASCVD risk. Despite this, real-world evidence from 24% of GP practices in
the UK suggests the overall uptake of SGLT-2 inhibitors to be low, particularly for ASCVD;
19.9% of people with comorbid ASCVD and 18.6% of people at higher risk of ASCVD had a
current prescription for an SGLT-2 inhibitor, compared to 27.4% of people with CHF having
one.

Stratification of the data by social deprivation ranks using the Index of Multiple Deprivation
(IMD) revealed that the uptake of SGLT-2 inhibitors to be relatively uniform across
deprivation groups. However, the prevalence of type 2 diabetes and cardiovascular
comorbidities including higher risk for ASCVD is highest in the most deprived group. This
guideline recommends that SGLT-2 inhibitors should be offered to most people with type 2
diabetes after evidence showed that SGLT-2 inhibitors have cardiovascular and renal
protective benefits in multiple large trials. Therefore, increasing the uptake in those people
with type 2 diabetes with ASCVD, CHF, chronic kidney disease (CKD) and higher risk for
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ASCVD would result in net health benefits in these populations with this being the greatest
for those people in the most deprived group.

Q.2.2 Rationale for the recommendation for research

Importance to ‘patients’ or the population By determining the causes of the low uptake of
SGLT-2 inhibitors and identifying ways to
increase access and uptake of them in those
people recommended for use, people with type
2 diabetes with cardiovascular and renal
comorbidities or at a higher risk for ASCVD
would have a net health benefit. Whilst no
differences were identified between uptake
across the socio-economic groups, a small
difference was observed for those ranked in the
lowest deprivation group when the data were
stratified by age and sex. Those ranked within
the most deprived socio-economic group would
have the greatest net health benefit owing to the
highest prevalence of type 2 diabetes and
cardiovascular comorbidities within that group.

Relevance to NICE guidance SGLT-2 inhibitors have been considered in this
guideline and recommended to be offered as
part of initial therapy for most people with type 2
diabetes. Therefore, it is important to identify
why the current uptake of SGLT-2 inhibitors is
low for those whom the 2022 recommendation
applies to and ensure that uptake increases for
future recommendations of this and other
evidence-based treatments for type 2 diabetes.

Relevance to the NHS The outcome of the research would identify the
barriers to individuals receiving SGLT-2 inhibitor
therapy and determine the most effective way to
increase their uptake. This will result in an
increase in service delivery of the best care for
people with type 2 diabetes, improving the
overall health of the country long-term to
achieve NHS goals. The resulting increase in
SGLT-2 inhibitor therapy is likely to reduce the
numbers of individuals with type 2 diabetes
experiencing a cardiovascular event and result
in health benefits. This will reduce costs for the
NHS as there will be fewer inpatient stays for
people with preventable cardiovascular or renal
adverse events from type 2 diabetes where
treatment is currently not being accessed.

National priorities This is of high national priority. Reducing
inequalities and managing cardiovascular health
in people with type 2 diabetes was mentioned in
the NHS 2024/25 priorities and operational
planning guidance. Diabetes care quality and
outcome improvement is a part of the NHS Long
Term Plan. Public Health England guidance on
preventing cardiovascular disease recommends
prioritising efforts to optimally manage those
people at high risk of a cardiovascular event.
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Current evidence base

Equality considerations

Reducing risk of developing health problems
rather than treating illness is a part of the 10
year plan priorities.

Current real-world data suggests the uptake of
SGLT-2 inhibitors in those people with type 2
diabetes where recommended is low (around
20%). Evidence shows that SGLT-2 inhibitors
have benefits in providing cardiovascular and
renal protection for people with type 2 diabetes
with ASCVD, HF, CKD and at higher risk of
developing ASCVD. Given this, we would expect
a larger number of people to be prescribed
SGLT-2 inhibitors. As the new guideline will
recommend the use of SGLT-2 inhibitors in
greater numbers of individuals than the previous
guideline (where uptake already appeared lower
than expected), research is required to
determine the barriers affecting the uptake and
use of SGLT-2 inhibitors and the most clinically
and cost-effective ways to improve access.

The research aims to address the inequality
between socio-economic groups as there is a
greater prevalence of type 2 diabetes with
cardiovascular comorbidities in those people
who are ranked in the most deprived group.
Additionally, a higher proportion of the group
ranked most deprived are of Asian or Asian
British, or Black or Black British ethnicity
compared to the whole cohort. Real-world data
shows inequalities in uptake by age and gender,
with females and people aged over 70 having
fewer prescriptions. By determining the barriers
to the uptake of SGLT-2 inhibitors and
identifying the most effective and cost-effective
methods of increasing access, those people
within the most deprived group will have the
greatest net benefit compared to those grouped
in less socially deprived categories.

Q.2.3 Modified PICO table — Question A (SPIDER)

Sample

Phenomenon of Interest

Design
Evaluation

All Adults with type 2 diabetes

Healthcare professionals working with adults
with type 2 diabetes

Commissioners for care for adults with type 2
diabetes

Use of SGLT-2 inhibitors by people with type 2
diabetes

Prescribing of SGLT-2 inhibitors by healthcare
professionals

Provision of SGLT-2 inhibitors by commissioning
services

Focus groups, interviews, observation
Barriers to access to SGLT-2 inhibitors
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Research Type Qualitative, for example: thematic analysis,
phenomenological analysis, grounded theory,
ethnography

Additional information Subgroups of interest include:

People with early-onset type 2 diabetes (age of
diagnosis less than 40 years) compared to
people without early-onset type 2 diabetes

Q.2.4 Modified PICO table — Question B

Population Adults with type 2 diabetes, including:

e people with early onset type 2 diabetes (age
of diagnosis less than 40 years)

e people without early onset type 2 diabetes
(age of diagnosis 40 years or later)

Intervention Interventions to improve access to SGLT-2
inhibitors taking into account the findings from
question A

Comparator Usual care (no intervention)

Outcome Proportion receiving SGLT-2 inhibitors

Study design Cluster randomised controlled trial

Timeframe Long term (1 year)

Additional information None

Q.3 Recommendation for research

What is the clinical and cost-effectiveness of GLP-1 receptor agonists or tirzepatide with
SGLT-2 inhibitors compared to SGLT-2 inhibitors alone and to placebo alone for people with
early onset type 2 diabetes who are taking metformin?

Q.3.1 Why this is important

Early onset type 2 diabetes is becoming more common globally as time passes. In 1990, the
number of new cases of type 2 diabetes in people aged 15-39 years was 120.8 per 100,000
which, by 2021, has tripled, increasing to 365.46 per 100,000'. When conducting the NICE
evidence review, no studies were identified where only people with early onset type 2
diabetes were included in the analysis. People with early onset type 2 diabetes are exposed
to hyperglycaemia for a longer time in their life, which increases the risk of them developing
worse outcomes and developing them earlier in life. On top of this, to develop type 2
diabetes earlier in life, people often have significant risk factors that have contributed to this
such as higher BMI values, worse lipid profiles and higher HbA1c levels compared to people
with later onset type 2 diabetes?.

This means that there is justification for choosing early intense therapy for this group of
people. However, there is an absence of evidence to show that this is clinically or cost-
effective. Given the significant resource impact of this intervention, further research is
required before a strong recommendation can be made in this area.
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Q.3.2 Rationale for the recommendation for research

Importance to ‘patients’ or the population

Relevance to NICE guidance

Relevance to the NHS

National priorities

Current evidence base

People with early onset type 2 diabetes are an
underserved group that represent a health
inequality in the greater diabetes population.
Without further information on how to provide
the right support, the inequality gap will widen
and cause worse health outcomes long term for
this group. Given the increasing rate of people
developing early onset type 2 diabetes and the
significant consequences that can come as an
effect of it, having knowledge of the correct
management is essential to supporting people in
the future.

There was no evidence identified in this review
to contribute to the clinical or cost-effectiveness
evidence. Providing an RCT trial with cost
effectiveness analysis investigating the use of
these medications would be extremely valuable
in allowing a strong recommendation to be made
in the future. Providing an analysis that looks at
triple therapy compared to dual therapy would
allow for an understanding of how much extra
benefit there is from adding a GLP-1 receptor
agonist or tirzepatide to an SGLT-2 inhibitor,
which helps to answer a question that we have
answered with significant limitations in this
review. Therefore, having extra support for this
would be really valuable.

The results would allow more accurate
demonstration of the resource benefits of people
with early-onset type 2 diabetes taking different
combination therapies. This could have
downstream cost-saving as it could prevent
people with type 2 diabetes having worse health
outcomes which could lead to them using NHS
services for multiple comorbidities in the future
that could have a significant resource impact.
There would be more certainty in an area where
there is currently no certainty meaning accurate
health economic analysis could be used when
considering this population.

This is of high national priority. Reducing
inequalities and managing cardiovascular health
in people with type 2 diabetes was mentioned in
the NHS 2024/25 priorities and operational
planning guidance. Diabetes care quality and
outcome improvement is a part of the NHS Long
Term Plan.

Reducing risk of developing health problems
rather than treating illness is a part of the 10
year plan priorities.

The evidence reviews for this guideline included
a subgroup analysis considering age of onset of
type 2 diabetes. However, studies did not report
information about this in a manner where
subgroup analyses could be conducted. No
studies were included where only people from
an early onset population were included.
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Equality considerations

Q.3.3 Modified PICO table

Population

Intervention

Comparator

Outcome

Study design

Timeframe

Therefore, the weak recommendations made for
this population were based on the committee’s
experience. More clinical trial data is needed to
assess treatment options for people with early
onset type 2 diabetes to understand the best
treatment options, know what is cost-effective
and allow for stronger recommendations to be
made.

The research aims to address the needs of
those individuals with early onset type 2
diabetes that requires special consideration
owing to the issues surrounding long term
consequences of the disease. This group often
includes people with greater health inequalities
(including people from more socioeconomically
deprived areas, women and people from
minority ethnic groups) and so taking action to
reduce these health inequalities is important.

Adults with early onset type 2 diabetes (diabetes
diagnosed before age 40)

Ideally people who have not started any
treatment (to reflect people receiving initial
treatment) but could use a washout phase at the
start of the trial to recreate these conditions.

Triple therapy with a GLP-1 receptor agonist or
tirzepatide, an SGLT-2 inhibitor and metformin

Triple therapy with an SGLT-2 inhibitor,
metformin and placebo (GLP-1 receptor agonist
or tirzepatide)

Triple therapy with metformin and two placebos
(one SGLT-2 and one GLP-1 receptor agonist or
tirzepatide)

e Health-related quality of life (EQ-5D)
e Cardiovascular adverse events:
e 3-item MACE
o Cardiovascular mortality
o Non-fatal myocardial infarction
o Non-fatal stroke
e Hospitalisation for heart failure
e Development of end-stage kidney
disease (including need for renal
replacement therapy and transplant)
e HbA1c change
e Weight change

Large randomised controlled trial that is
adequately powered

Long term (at least 3 years) — in order to capture
cardiovascular and renal events. Given the early
onset population, the follow up period may need
to be longer to observe events.

The timeframe for this population may need to
be longer than for usual cardiovascular outcome
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trials in a type 2 diabetes population due to the
early-onset type 2 diabetes population being
expected to not have events until later in life
(although these events are expected to be
earlier than in their later onset counterparts).

Additional information No additional information
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