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1 Repeat testing in people with benign or 1 

non-diagnostic FNAC 2 

1.1 Review question 3 

1.1.1 For people with fine-needle aspiration samples showing benign cytology or 4 

non-diagnostic features but with US / clinical findings indicative of increased 5 

risk of malignancy, is it clinically and cost effective to use diagnostic 6 

hemithyroidectomy, repeat FNAC, use active surveillance or discharge? 7 

1.1.2 Introduction 8 

The vast majority of thyroid nodules are the result of a benign process, however, thyroid 9 
cancer also, typically, presents as a thyroid nodule. In recent years, ultrasound examination 10 
of the thyroid has become the standard of care for the initial investigation of thyroid nodules, 11 
and where ultrasound shows any features, which are indeterminate or suspicious for 12 
malignancy, fine needle aspiration biopsy is undertaken.   13 

Where the cytology is suggestive of a benign diagnosis, uncertainty then remains regarding 14 
the underlying reason for the indeterminate or suspicious features on ultrasound and the 15 
most appropriate further management to ensure that thyroid malignancy, when present, is 16 
diagnosed in a timely fashion, to prevent adverse patient outcomes. The current practice in 17 
most centres is to repeat an inadequate or benign FNA if the US/clinical features suggest 18 
increased risk of malignancy. This review seeks to determine the best management strategy 19 
for people with benign or inadequate findings on FNAC that are in conflict with the prior 20 
ultrasound results that suggest a risk of malignancy. 21 

 22 

1.1.3 Summary of the protocol 23 

For full details see the review protocol in Appendix A. 24 

Table 1: PICO characteristics of review question 25 

Population People aged 16 or over who are suspected of having thyroid cancer. They have 
fine-needle aspiration samples showing benign cytology or non-diagnostic 
atypical features but have US / clinical findings indicative of increased risk of 
malignancy 

Interventions • diagnostic hemithyroidectomy 

• repeat FNAC  

• active surveillance  

• discharge without active surveillance 

Comparison Each other 

Outcomes • mortality 

• quality of life  (any validated scores)  

• thyroid cancer diagnosis 

Study design • Systematic reviews 

• RCTs 
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1.1.4 Methods and process 1 

This evidence review was developed using the methods and process described in 2 
Developing NICE guidelines: the manual. Methods specific to this review question are 3 
described in the review protocol in appendix A and the methods document.  4 

Declarations of interest were recorded according to NICE’s conflicts of interest policy.  5 

1.1.5 Effectiveness evidence 6 

1.1.5.1 Included studies 7 

No relevant clinical studies comparing management strategies for people with indeterminate 8 
FNA were identified. 9 

See also the study selection flow chart in Appendix C, study evidence tables in Appendix D, 10 
forest plots in Appendix E and GRADE tables in Appendix F. 11 

1.1.5.2 Excluded studies 12 

Fifteen studies were identified for full text eligibility assessment. Of these, 11 were narrative 13 
reviews or systematic reviews. All references were checked for potential inclusion however 14 
none were RCTs. Of the remaining 4, 3 studies were excluded due to having an incorrect 15 
study design (for example, non-randomised or no comparison group) and 1 was excluded as 16 
the population was unclear and the intervention was not included in the protocol.  17 

See the excluded studies list in Appendix I. 18 

1.1.6 Summary of studies included in the effectiveness evidence  19 

No evidence was identified. 20 

1.1.7 Summary of the effectiveness evidence  21 

No evidence was identified. 22 

1.1.8 Economic evidence 23 

1.1.8.1 Included studies 24 

One health economic study with the relevant comparison was included in this review.2 This is 25 
summarised in the health economic evidence profile below (Table 2) and the health 26 
economic evidence table in 0Appendix H. 27 

1.1.8.2 Excluded studies 28 

One health economic study was excluded due to assessment of limited applicability or 29 
methodological limitations.30 This is listed in Appendix I, with reasons for exclusion given. 30 

See also the health economic study selection flow chart in Appendix G. 31 

https://www.nice.org.uk/process/pmg20/chapter/introduction-and-overview
https://www.nice.org.uk/about/who-we-are/policies-and-procedures
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1.1.9 Summary of included economic evidence 1 

Table 2: Health economic evidence profile: Repeat FNAC, active surveillance or discharge 2 

Study Applicability  Limitations Other comments 
Incremental 
cost 

Incremental 
effects 

Cost 
effectiveness Uncertainty 

Furlan 20052 
([Canada]) 

Partially 
applicable (a) 

Potentially 
serious 
limitations (b) 

• Retrospective database 
analysis 

• Cost-consequence 
analysis 

• Population: Adults with 
suspected differentiated 
thyroid cancer and non-
diagnostic or benign 
findings following FNA 
biopsy 

• Comparators: 

1. Single FNA biopsy 
(includes the first 
cytological evaluation 
from individuals who 
later underwent 
sequential FNA 
biopsies.  

2. Sequential FNA biopsy 
(at least 2 cytological 
aspirations from the 
same patient on 
different dates over ≥1 
year) 

• Follow-up: 2 years 

2-1: £33(c) 2-1: 

• Accuracy: 14.4% 

• Sensitivity: 10.2% 

• Specificity: 4.3% 

 

 

Exclusion of all 
incidental 
microcarcinomas of 
10mm or less found 
after thyroidectomy did 
not result in any 
significant differences 
in diagnostic accuracy 
(p=0.898); sensitivity 
(p=0.965); or specificity 
(0.594). 

 

Abbreviations: ICER = incremental cost-effectiveness ratio; FNAC = Fine-needle aspiration cytology; NA = not applicable; NR = not reported; QALYs= quality-adjusted life 3 
years.  4 
(a) Canadian healthcare context. Discount rate was not reported for a study with a time horizon of 2 years. QALYs were not reported.  5 
(b) Patients were not randomized to treatment groups and had statistically significant differences in baseline patient characteristics between groups. Mortality, quality of life, and 6 

other patient outcomes were not included. Study is non-randomized, sample size is small and study was conducted at one hospital with unclear generalizability. Analysis did 7 
not include costs of surgery and other downstream costs and consequences of diagnosis. Cost year not specified; assumed to be the date of the published source used to 8 
obtain unit costs. Sensitivity analyses were not included. Relatively old study: accuracy of FNAC may have been improved in the last two decades. 9 
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(c) 2004 Canadian dollars converted to 2004 UK pounds.17. Cost components incorporated: FNA biopsy 1 
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1.1.10 Economic model 1 

A health economic model was developed to assess the cost-effectiveness of several 2 
diagnostic pathways for people who received a non-diagnostic (Thy1) or indeterminate 3 
(Thy3a and Thy3f) cytology. The full economic report can be viewed in the economic report 4 
published alongside the guideline 5 

Population and strategies 6 

Three population with different cancer prevalence were included in the analysis: Thy1, Thy3a 7 
and Thy3f. The strategies included are different for each cytology: 8 

• Non-diagnostic Thy1 9 
o Repeat FNAC and selective use of diagnostic hemithyroidectomy (current 10 

practice) 11 
o Core needle biopsy (CNB) and selective use of diagnostic hemithyroidectomy 12 
o Routine use of diagnostic hemithyroidectomy 13 

• Indeterminate Thy3a 14 
o Repeat FNAC and selective use of diagnostic hemithyroidectomy (current 15 

practice) 16 
o Repeat FNAC and selective use of molecular testing 17 
o CNB and selective use of diagnostic hemithyroidectomy 18 
o CNB and selective use of molecular testing 19 
o Routine use of molecular testing 20 
o Routine use of diagnostic hemithyroidectomy 21 

• Indeterminate Thy3f 22 
o Routine use of diagnostic hemithyroidectomy (current practice) 23 
o Routine use of molecular testing 24 

Molecular testing is not clinically indicated for people with a non-diagnostic Thy1, therefore it 25 
was not included for this population. Likewise, repeat sampling with FNAC or CNB is rarely of 26 
any use after Thy3f, so CNB and FNAC strategies were not included for Thy3f. 27 

A cost-utility analysis was undertaken where quality-adjusted life years (QALYs) and costs 28 
from a current UK NHS and personal social services perspective were considered. The 29 
analysis was run each time separately for each cytology. 30 

Model structure 31 

• Two decision trees and one Markov model with 50 cycles were developed to estimate 32 
costs and consequences of each strategy 33 

• Each diagnostic strategy had its own decision decision tree that was used to estimate 34 
the number of people ending up with a correct diagnosis, a missed diagnosis or an 35 
avoidable hemithyroidectomy. 36 

• A second decision tree was used to determine the outcomes of surgery 37 
(hemithyroidectomy or completion thyroidectomy for people with malignancy). The 38 
possible outcomes are: dead, no complications, recurrent laryngeal nerve (RLN) 39 
injury, transient or permanent hypoparathyroidism, re-admission 40 

• Depending on the outcomes of the surgical and diagnostic decision tree, people enter 41 
the Markov model in a specific state characterized by whether the node was benign 42 
or malignant, whether the cancer was misdiagnosed, whether the person received 43 
surgery, and whether surgery caused one of the two long-term complications: 44 
recurrent laryngeal nerve (RLN) injury and hypoparathyroidism. 45 

• The Markov model was utilized to estimate long-term consequences of cancer, risk of 46 
recurrence and long-term costs of monitoring and health states. 47 
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• People with malignant nodules are at a risk of recurrence during each cycle, with a 1 
higher probability if their diagnoses was missed or the cancer is untreated, thus 2 
moving to a new state representing the progressed state of disease. This state is 3 
characterized by a higher cost, lower QoL and higher mortality 4 

Data sources 5 

• Accuracy data were estimated from the studies included in 1.5 review with the 6 
addition of external meta-analysis and studies when necessary. These were four 7 
studies on the accuracy of molecular tests16, 18 10, 22 that were assessed through 8 
QUADAS tables and a meta-analysis on repeat sampling with FNAC or CNB19 9 

• Surgery outcomes were taken from the latest BAETS audit26 10 

• Recurrence rates were informed from HiLo trial12 11 

• Mortality in the recurrent states or after a complication was estimated using published 12 
studies comparing people with recurrence or complication with the general population 13 

• Disutility factors associated with each complication or adverse event were calculated 14 
using the study from Kebebew 20057 15 

Cost 16 

• The price of the molecular tests were, when possible, obtained from the 17 
manufacturers or, alternatively, estimated from a published study9. Costs of sample 18 
packaging and shipping were also included 19 

• Cost of FNAC and CNB were collected from the NHS Reference Costs 2019-202015 20 

• The costs of a hemithyroidectomy, completion thyroidectomy and total thyroidectomy 21 
were estimated using NHS Reference Costs combined with LOS data from BAETS 22 
audit26 23 

• The cost associated with surgery complications and radioactive iodine ablation (RAI) 24 
were estimated using BNF6 and PCA5 for pharmaceutical costs, and NHS Reference 25 
Costs 2019-202015 for healthcare costs 26 

• Thyroid hormone replacement costs were calculated using BNF6 and PCA5  27 

• The costs of the various tests needed for post-surgery monitoring were informed from 28 
NICE thyroid disease guideline14 and NHS Reference Costs 2019/202015 29 

Results 30 

The results for the non-diagnostic cytology Thy1 are illustrated in Table 3. 31 

Table 3: Diagnostic performance – Thy1 (probabilistic) 32 

Strategy Cost per 
patient 

QALYs per 
patient 

NMB (£20,000) Probability 1st 
ranked 

Repeat FNAC & 
HT 

£2,094 (£1,570 
to £2,826) 

17.17 (16.79 to 
17.35) 

£341,346 
(£333,310 to 
£345,253) 

2% 

CNB & HT £1,815 (£1,223 
to £2,600) 

17.18 (16.81 to 
17.36) 

£341,874 
(£333,729 to 
£345,965) 

98% 

HT £3,018 (£2,586 
to £3,617) 

17.13 (16.77 to 
17.31) 

£339,608 
(£331,841 to 
£343,456) 

0% 

Abbreviations: CNB = core needle biopsy; FNAC = fine needle aspiration cytology; HT = hemithyroidectomy; NMB 33 
= net monetary benefit; QALY = quality-adjusted life year 34 
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In almost all simulations CNB was the most cost-effective strategy compared with repeat 1 
FNAC and hemithyroidectomy. None of the scenario analysis altered the conclusions. 2 

Table 8 shows the probabilistic results for the indeterminate category Thy3a. 3 

Table 4: Diagnostic performance – Thy3a (probabilistic) 4 

Strategy Cost per 
patient 

QALYs per 
patient 

NMB (£20,000) Probability 1st 
ranked 

Afirma-GSC £5,318 (£4,830 
to £5,879) 

16.88 (16.28 to 
17.20) 

£332,198 
(£319,779 to 
£338,890) 

0% 

ThyroSeq V3 £3,819 (£3,339 
to £4,529) 

16.87 (16.27 to 
17.20) 

£333,658 
(£321,259 to 
£340,376) 

0% 

ThyGenx/Thyra
MIR 

£4,759 (£4,243 
to £5,349) 

16.88 (16.24 to 
17.21) 

£332,741 
(£319,806 to 
£339,693) 

0% 

ThyroSeq V1 £4,045 (£3,500 
to £4,653) 

16.80 (16.15 to 
17.17) 

£332,013 
(£318,665 to 
£339,586) 

0% 

FNAC & HT £3,078 (£2,629 
to £3,601) 

16.90 (16.33 to 
17.20) 

£334,992 
(£323,115 to 
£341,241) 

18% 

FNAC & MT(a) £3,089 (£2,620 
to £3,638) 

16.90 (16.32 to 
17.20) 

£334,902 
(£322,854 to 
£341,278) 

18% 

CNB & HT £3,018 (£2,542 
to £3,573) 

16.90 (16.33 to 
17.21) 

£335,079 
(£323,131 to 
£341,372) 

34% 

CNB & MT(a) £3,025 (£2,527 
to £3,597) 

16.90 (16.32 to 
17.21) 

£335,021 
(£322,989 to 
£341,380) 

30% 

HT £3,784 (£3,400 
to £4,247) 

16.89 (16.32 to 
17.19) 

£333,935 
(£322,279 to 
£340,139) 

0% 

Abbreviations: CNB = core needle biopsy; FNAC = fine needle aspiration cytology; HT = hemithyroidectomy; MT 5 
= molecular testing 6 

(a) The molecular test in FNAC & MT and CNB & MT strategies is ThyroSeq V3 7 

In none of the simulations routine use of molecular testing or routine hemithyroidectomy were 8 
found to be cost-effective. The two CNB strategies were more likely to be cost-effective 9 
compared with repeat FNAC strategies: 64% vs 36%. Comparing CNB and selective use of 10 
molecular testing (ThyroSeq V3) with CNB and selective use of hemithyroidectomy, the latter 11 
was found to be cheaper and slightly more effective, making it more cost-effective. Moreover, 12 
CNB and selective use of hemithyroidectomy was the most cost-effective strategy in a higher 13 
number of simulations compared to CNB and selective use of hemithyroidectomy (34% vs 14 
30%). 15 
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The scenario analysis showed that when a lower prevalence of cancer was assumed and 1 
when the disutility associated with cancer recurrence was applied for one cycle only, CNB 2 
and selective use of molecular testing becomes the most cost-effective strategy.  3 

Table 5 shows the probabilistic results for the indeterminate category Thy3f. 4 

Table 5: Diagnostic performance – Thy3f (probabilistic) 5 

Strategy Cost per 
patient 

QALYs per 
patient 

NMB (£20,000) Probability 1st 
ranked 

Afirma-GSC £5,867 (£5,223 
to £6,609) 

16.69 (15.87 to 
17.12) 

£327,882 
(£310,894 to 
£336,889) 

0% 

ThyroSeq V3 £4,452 (£3,820 
to £5,195) 

16.78 (16.02 to 
17.17) 

£331,215 
(£315,631 to 
£339,366) 

57% 

ThyGenx/Thyra
MIR 

£5,014 (£4,335 
to £5,801) 

16.60 (15.64 to 
17.12) 

£326,888 
(£307,388 to 
£337,730) 

1% 

ThyroSeq V1 £4,485 (£3,800 
to £5,271) 

16.65 (15.81 to 
17.11) 

£328,601 
(£311,248 to 
£338,006) 

1% 

HT £4,137 (£3,630 
to £4,765) 

16.77 (16.03 to 
17.15) 

£331,361 
(£316,111 to 
£339,142) 

40% 

Abbreviations: HT = hemithyroidectomy; NMB = net monetary benefit; QALY = quality-adjusted life year 6 

Although routine use of molecular testing with GSC test ThyroSeq V3 was more likely to be 7 
cost-effective, routine use of hemithyroidectomy had a slightly higher average NMB 8 
suggesting that molecular testing had a higher degree of uncertainty compared with 9 
diagnostic hemithyroidectomy: whereas accuracy and feasibility of molecular testing in 10 
England is unclear, hemithyroidectomy has always 100% sensitivity and specificity. The 11 
scenario analysis found the results to be very dependent on the assumptions on the cost of 12 
molecular tests: when a higher price was used or when an additional FNAC was deemed 13 
necessary to extract the sample, routine use of diagnostic hemithyroidectomy became cost-14 
effective instead. 15 

Two threshold analyses on the cost of molecular tests and risk of malignancy (ROM) were 16 
conducted for Thy3a and Thy3f cytologies. Selective use of molecular tests after CNB 17 
became cost-effective for Thy3a when the prices drop between £1,500 (ThyGenX/ThyraMIR) 18 
and £1,100 (Afirma-GCS). ThyroSeq V3 has a price of £1,407 which is above its threshold 19 
price of £1,200 explaining why it was not found to be cost-effective in England. Only 20 
ThyroSeq V3 was found to be potentially cost-effective in England when its price drops below 21 
£1,500. This is just above the estimated price of £1,407 which explains the uncertainty of its 22 
cost-effectiveness in this cytology. 23 

The threshold analysis on ROM found a threshold ROM of 23% and 35% for, respectively, 24 
CNB and selective use of molecular testing in Thy3a and routine use of molecular testing in 25 
Thy3f. These are very similar to the estimated cancer prevalence in these two categories, 26 
25% in Thy3a and 31% in Thy3f, suggesting that even a slight change in the prevalence of 27 
cancer in one of these two cytologies may change the conclusion of this analysis. 28 
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1.1.11 Economic evidence statements 1 

• One cost-consequence analysis found sequential FNAC to be more costly but more 2 
accurate compared to single FNAC in people with non-diagnostic or benign cytology. The 3 
analysis was assessed as partially applicable with potentially serious limitations.  4 

• One original cost-utility analysis found CNB to dominate repeat FNAC and diagnostic 5 
hemithyroidectomy in people with non-diagnostic Thy1 and indeterminate Thy3a 6 
cytologies. The analysis was assessed as directly applicable with minor limitations. 7 

1.1.12 The committee’s discussion and interpretation of the evidence 8 

1.1.12.1 The outcomes that matter most 9 

The outcomes considered for this review were mortality, health related quality of life, and 10 
thyroid cancer diagnosis. For purposes of decision-making all outcomes were equally 11 
regraded as being of critical importance. No evidence was identified for any of these 12 
outcomes as no relevant articles were included in the review.  13 

1.1.12.2 The quality of the evidence 14 

No evidence was included in the review.  15 

1.1.12.3 Benefits and harms 16 
This section discusses all options for management following the initial FNAC results. It draws 17 
on data from this review, the review on the initial FNAC tests (evidence report D), the review 18 
on molecular testing (evidence report F) and committee consensus to make 19 
recommendations. No evidence was identified for repeat FNAC or molecular testing and the 20 
committee used a mixture of the evidence from the diagnostic accuracy review, the results 21 
from the diagnostic economic model and consensus to make recommendations. The 22 
committee agreed that although the evidence in report D is indirect evidence for this review, 23 
they did not anticipate the accuracy would be that different for repeat testing. They were 24 
happy to use it in the model. 25 

Overall, the committee agreed that once the initial results from FNAC are reported it is 26 
common practice to do further testing of inadequate (Thy 1), benign (Thy2) and 27 
indeterminate (Thy 3) results to confirm diagnosis and avoid unnecessary surgery where 28 
possible. While FNAC is the test used following initial ultrasound the committee agreed that 29 
other options may offer a better management strategy when repeating tests.  30 

Results that are suspicious of malignancy (Thy 4) or malignant (Thy 5) usually go straight to 31 
exploratory surgery.  32 

Thy1 - inadequate FNAC results 33 

A Thy1 (inadequate) result is one where insufficient aspirate is available to permit any 34 
diagnosis – there is effectively a dearth of information. In such a case there is a clear need to 35 
offer repeat sampling and the committee agreed that this should be with either core needle 36 
biopsy, or FNAC if core needle biopsy is unavailable. The committee recognised that core 37 
biopsy was the preferred option for repeating non-diagnostic FNAC attempts, because they 38 
may be less prone to inadequate results. However, if this second attempt were also 39 
unsuccessful the committee recommended that the patient should be sent for a diagnostic 40 
hemithyroidectomy. This was made by consensus, on the basis that there had to be a limit to 41 
the number of repeated attempts, the number of such cases would be small, and that 42 
sending for surgery would be the most conservative and safe approach.  43 

Thy 2 – benign FNAC results 44 
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Despite the superiority of the result for smear, cytospin and cellblock (at the threshold of 1 
Bethesda III and above, equivalent to Thy 3a and above) relative to other analyses, the 2 
committee were concerned that the sensitivity level of 0.937 would lead to 6.3% of people 3 
with malignancy being missed. Calculation of the negative predictive value at the sensitivity 4 
of 0.937 and the specificity of 0.825, at our estimated prevalence of malignancy in people 5 
having FNAC of 11%, yielded a value of 0.991. This indicated that only 0.9% of people with a 6 
Thy 2 (benign) FNAC grade would have a true malignancy. At first sight, this ameliorated 7 
some of the concern, but on reflection it was realised that this favourable result was an 8 
artefact of the low prevalence of malignancy overall, and did not alter the fact that amongst 9 
those people with malignancy a significant proportion would remain undetected. However, a 10 
solution to this problem was provided through discussion of how failure to detect a truly 11 
malignant nodule may be partly mediated by random sampling error, where the aspirated 12 
sample, by chance, does not represent the population of predominantly malignant cells in the 13 
nodule. If this is the case, repetition of the aspiration is unlikely to lead to a second such error 14 
as the probability of two such errors occurring together would be subject to the multiplicative 15 
law. For example, a 0.1 probability of such an event happening once would imply only a 0.01 16 
probability of two such consecutive events. Therefore, the committee suggested, by 17 
consensus, that a way of improving the sensitivity would be to repeat the ultrasound after any 18 
benign (Thy2) FNAC readings in those people who had been selected for FNAC based on 19 
suspicious US findings. These could be legitimately regarded as people in whom there were 20 
good ultrasonographic reasons to doubt the verisimilitude of the FNAC result. The committee 21 
agreed that this is in line with current practice If the second ultrasound was positive, then 22 
repeat sampling should be done by FNAC or core needle biopsy (CNB). If a benign reading 23 
were found on the CNB or second FNAC result this would confirm the original FNAC result, 24 
but if a malignant reading were found on the CNB or second FNAC result this would strongly 25 
suggest initial sampling error and allow replacement of the original FNAC result, thereby 26 
improving sensitivity. The committee discussed how this would not represent a change in 27 
current practice and so would not necessarily introduce new costs. 28 

Thy 3a - indeterminate 29 

For any indeterminate result an additional sample should be offered to establish whether the 30 
nodule was malignant or not. The committee agreed that sampling should be repeated with 31 
CNB (or FNAC if CNB is unavailable). The committee noted that Thy3a findings can often 32 
appear by chance in people that may often show Thy2 findings on a repeat sampling with 33 
CNB or FNAC. Therefore, this approach would maximise specificity whilst ensuring that 34 
those who show a repeat Thy3a finding (or possibly a worse grading) are appropriately 35 
managed with surgery. If the result is still Thy 3a, the committee agreed that diagnostic 36 
hemithyroidectomy or active surveillance should be considered. While they noted that most 37 
people would not have a malignancy in this group and active surveillance could be an option, 38 
they also agreed that a minority of people may have malignancy and diagnostic accuracy 39 
would be the best approach should this be suspected.  40 

Thy 3f - indeterminate, Thy 4 and Thy 5 – malignant or suspicion of malignancy 41 

If Thy 3f, 4 or 5 were obtained (equivalent to Bethesda IV, V and VI) then surgery should be 42 
considered. The recommendations for Thy 3f, 4 and 5 were based on extrapolation of the 43 
diagnostic accuracy evidence that these groups would contain a large quantity of people with 44 
malignancy, and that failure to send them for surgery would risk missing people with 45 
malignancy. Although the economic model suggested molecular testing could be cost 46 
effective in Thy 3f the committee agreed that that repeat sampling is less useful. Diagnostic 47 
hemithyroidectomy is justified by the high risk of malignancy in this group (around 30%). 48 
There were also concerns that, if not followed up with surgery, final diagnosis after Thy 3f 49 
could take longer to happen. This would delay treatment for a potentially malignant tumour, 50 
create uncertainty for the person, and in some centres lead to a longer delay than is allowed 51 
by NHS cancer targets. 52 
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The committee discussed how the type of surgery undertaken would depend upon the FNAC 1 
grade, as well as other information. For FNAC grades denoting a higher probability of 2 
malignancy, such as Thy 4 and Thy 5, surgery would be undertaken with the assumption that 3 
malignancy was probably present, involving a hemi-thyroidectomy, total thyroidectomy or 4 
isthmectomy, possibly combined with central and/or lateral neck dissection, according to the 5 
clinical circumstances. However, for Thy 3a and Thy 3f, where there would be greater doubt 6 
about the likelihood of malignancy, and particularly for Thy1, where the probability of 7 
malignancy would be low, the surgery would be performed initially for diagnostic reasons, 8 
and a hemi thyroidectomy or isthmectomy would be preferred.  9 

1.1.12.4 1.1.12.4 Cost effectiveness and resource use 10 

One health economics evidence was included. This was a cost consequence analysis on 11 
offering sequential FNAC (at least 2) instead of single FNAC to people with suspected 12 
thyroid cancer.  13 

The analysis was assessed to be partially applicable as it was conducted in Canada. 14 
Moreover, the analysis had potentially serious limitations due to being not randomized and 15 
relying on very old sources. The analysis showed that at an increased price of £46, 16 
sequential FNAC increases the sensitivity by 10.2% and specificity by 4.2% compared to 17 
single FNAC. 18 

There was no included study in the clinical review. The committee agreed that understanding 19 
the optimal diagnostic pathway for people who received a non-diagnostic or indeterminate 20 
FNAC was extremely important in England. Around 30% of FNAC samples result in an 21 
indeterminate cytology (Thy3a and Thy3f), and between 5 to 10% are non-diagnostic. 22 
Assuming 5,600 fine-needle aspirations performed by the NHS every year, as per the latest 23 
NHS Refence Costs 2019/2020, around 2,000 of those would require further management. 24 
Hence, any recommendation changing current practice would likely require a large use of 25 
NHS resource. Therefore, an economic plan to look at the most cost-effective diagnostic 26 
pathway after a non-diagnostic (Thy1) or indeterminate cytology (Thy3a or Thy3f) was 27 
approved by the committee and a lifetime model was developed incorporating several 28 
strategies: for the non-diagnostic cytology Thy1, current practice of repeat FNAC and 29 
selective use of hemithyroidectomy was compared with core-needle biopsy (CNB) and 30 
selective use of hemithyroidectomy and routine use of hemithyroidectomy; for the 31 
indeterminate category Thy3a, current practice of repeat FNAC and selective use of 32 
hemithyroidectomy was compared with FNAC and selective use of molecular testing, CNB 33 
and selective use of hemithyroidectomy and molecular testing, routine hemithyroidectomy, 34 
and routine molecular testing; for the other indeterminate category Thy3f, the committee 35 
were aware that repeat FNAC or CNB can rarely be beneficial, therefore the analysis 36 
compared current practice (routine hemithyroidectomy) with routine molecular testing only.  37 

The full economic model can be viewed in the Economic Report. The model found CNB cost 38 
effective in people who received Thy1 compared to the two alternatives, repeat FNAC and 39 
diagnostic hemithyroidectomy. In the probabilistic analysis, CNB had a higher Net Monetary 40 
Benefit (NMB) than repeat FNAC and a very high probability of being cost-effective: 99%. In 41 
none of the 10,000 Monte Carlo simulation hemithyroidectomy managed to be the most cost-42 
effective strategy, which was widely expected by the committee as ROM in Thy1 is too low to 43 
justify a diagnostic surgery. The committee noted that, in some cases, a CNB may indeed be 44 
more useful than a FNAC at is able to extract more materials and could reach a final 45 
diagnosis easier. This was confirmed by the clinical review of initial FNAC (evidence report 46 
F) that found an extremely high sensitivity and specificity with CNB. Although FNAC remains 47 
the preferred first-line test due to its low cost and invasiveness, the committee recognised 48 
CNB as a better alternative for people who received a non-diagnostic cytology (Thy1) and, in 49 
line with clinical and economic evidence, made an offer recommendation for CNB. The 50 
committee were aware that, in some centres, CNB might not be a feasible alternative to 51 
FNAC as radiologists may be trained to perform FNAC only and/or the nodule may be 52 
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located in a part of the neck that would make performing a CNB hazardous. Therefore, the 1 
committee added an additional recommendation for FNAC if CNB is inappropriate or 2 
unavailable. For further inadequate results after repeat sampling, a consider 3 
recommendation for diagnostic hemithyroidectomy was made. This reflects the Committee’s 4 
view that people with Thy1 should not always undergo surgery, even when sequential tests 5 
end up being non-diagnostic, as the risk of malignancy with this cytology remains relatively 6 
low and additional clinical considerations should assessed alongside when making a 7 
decision. 8 

Similarly to Thy1, the analysis on Thy3a found that CNB was the most cost effective strategy 9 
compared to all the alternatives included. In the probabilistic analysis, the two CNB 10 
strategies, CNB with selective use of molecular testing and CNB with selective use of 11 
hemithyroidectomy, had together a probability of 65% of being cost effective and a higher 12 
NMB than each alternative, including FNAC and hemithyroidectomy which reflects current 13 
practice. In line with the evidence, the committee recommended CNB to be offered as the 14 
preferred method of sampling after Thy3a, although room was left to use FNAC instead 15 
based on local preference and availability as in the case of Thy1. In case of a further 16 
inconclusive result, the results of the model indicate that selective use of hemithyroidectomy 17 
is cost-effective compared to selective use of molecular testing with ThyroSeq V3. 18 
Consequently, the committee decided to hemithyroidectomy or active surveillance when 19 
repeat sampling gives a further inconclusive result. 20 

Regarding the last category analysed Thy3f, routine use of molecular testing with ThyroSeq 21 
V3 had a higher probability of being cost-effective (57%) but had a lower probabilistic NMB 22 
than hemithyroidectomy highlighting the difference in uncertainty between these two 23 
strategies: whereas hemithyroidectomy had a minimal level of uncertainty as it represents a 24 
perfectly sensitive and specific test, the same is not true for molecular tests whose true 25 
accuracy is uncertain and its cost in England is unclear being largely produced in the US. 26 
The Committee acknowledged that the uncertainty on cost-effectiveness of molecular testing 27 
after Thy3f would not allow to make a positive recommendation for this category, as it would 28 
represent a very important deviation from current practice in England, where Thy3f is 29 
generally followed-up with diagnostic hemithyroidectomy. Moreover, the risk of malignancy in 30 
Thy3f is very significant, as around 30% of Thy3f nodules are found to be malignant after 31 
surgery. The NHS has a 28 days target from referral to final diagnosis for cancer. As 32 
molecular tests are not widely available in the UK, a positive recommendation for molecular 33 
testing after Thy3f implies that a large number of samples would be shipped to laboratories 34 
overseas at least in the short term, which is likely to significantly increase time between GP 35 
referral and first treatment. This risks to lead several centres to fail in meeting the target 36 
which may negatively affect wellbeing and risk of recurrent/persistent disease in people with 37 
thyroid cancer. 38 

Regarding the other RCPath categories Thy2, Thy4 and Thy5, the Committee made 39 
recommendations in line with current practice. Thy2 is the benign cytology and has the 40 
lowest risk of malignancy: 5%. The committee made a recommendation in line with current 41 
practice and latest BTS guidelines recommending repeat sampling with CNB or FNAC only if 42 
there are clinical concerns on ultrasound (EU TIRADS > 4). Thy4 and Thy5 are the 43 
suspicious and malignant categories with a risk of malignancy of, respectively, 79% and 44 
98%. Given the very high cancer prevalence, the Committee recommended surgery, either 45 
diagnosis or therapeutic, which appears to be strongly justified from a health economics point 46 
of view due to the low number of false positives in these two categories. 47 

1.1.13 Recommendations supported by this evidence review 48 

This evidence review supports recommendations 1.2.15. 49 
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Appendices 1 

Appendix A – Review protocols 2 

1.1.13.1 Review protocol for management strategy in people with indeterminate FNA 3 

Field Content 

PROSPERO 

registration number 

CRD42021244449 

Review title The clinical and cost effectiveness of diagnostic hemithyroidectomy, repeat FNAC, active 

surveillance or discharge, in people with fine-needle aspiration samples showing benign 

cytology or non-diagnostic features, but with US / clinical findings indicative of increased 

risk of malignancy. 

Review question For people with fine-needle aspiration samples showing benign cytology or non-diagnostic 

features but with US / clinical findings indicative of increased risk of malignancy, is it 

clinically and cost effective to use diagnostic hemithyroidectomy, repeat FNAC, use active 

surveillance or discharge? 

Objective To determine the best management strategy for people with indeterminate findings on 

FNAC 

Searches  The following databases (from inception) will be searched: 

• Cochrane Central Register of Controlled Trials (CENTRAL) 

• Cochrane Database of Systematic Reviews (CDSR) 

• Embase 

• MEDLINE 
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Searches will be restricted by: 

• English language 

• Human studies 

• Letters and comments are excluded. 

 

Other searches: 

• Inclusion lists of relevant systematic reviews will be checked by the reviewer. 

 

The searches may be re-run 6 weeks before final committee meeting and further studies 

retrieved for inclusion if relevant. 

 

The full search strategies will be published in the final review. 

Medline search strategy to be quality assured using the PRESS evidence-based checklist 

(see methods chapter for full details).  

Condition or domain 
being studied 
 
 

Thyroid cancer 

Population Inclusion:  

People aged 16 or over who are suspected of having thyroid cancer. They have fine-needle 

aspiration samples showing benign cytology or non-diagnostic atypical features but have 

US / clinical findings indicative of increased risk of malignancy 

Exclusion:  

Children and young people under 16 years 
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Intervention • diagnostic hemithyroidectomy 

• repeat FNAC  

• active surveillance  

• discharge without active surveillance 

Comparator Each other 

Types of study to be 
included 

• Systematic reviews 

• RCTs  

Non-randomised studies will be excluded.  

Other exclusion criteria 
 

Non-English language studies. 

Conference abstracts will be excluded as it is expected there will be sufficient full text 

published studies available.  

 

People with indications for surgery other than risk of malignancy (such as hyperthyroidism, 

pressure effects) 

Context 
 

Occasionally there is uncertainty when FNAC results are benign or non-diagnostic but high 

clinical suspicion of cancer remains based on clinical findings or US findings. This question 

aims to compare the possible courses of action in this scenario to enable recommendation 

of the best approach. 

Primary outcomes 
(critical outcomes) 
 

All outcomes are considered equally important for decision making and therefore have all 

been rated as critical:  

mortality 

• quality of life (any validated scores) 
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• thyroid cancer diagnosis 

Time of follow up: longest available 

Data extraction 

(selection and coding) 

 

EndNote will be used for reference management, sifting, citations and bibliographies. Titles 

and/or abstracts of studies retrieved using the search strategy and those from additional 

sources will be screened for inclusion.  

10% of the abstracts will be reviewed by two reviewers, with any disagreements resolved 

by discussion or, if necessary, a third independent reviewer.  

The full text of potentially eligible studies will be retrieved and will be assessed for eligibility 
in line with the criteria outlined above.   

 

• 10% of all evidence reviews are quality assured by a senior research fellow. This includes 
checking: 

• papers were included /excluded appropriately 

• a sample of the data extractions  

• correct methods are used to synthesise data 

• a sample of the risk of bias assessments 

Disagreements between the review authors over the risk of bias in particular studies will be 
resolved by discussion, with involvement of a third review author where necessary. 

 

An in-house developed database; EviBase, will be used for data extraction. A standardised 
form is followed to extract data from studies (see Developing NICE guidelines: the manual 
section 6.4) and for undertaking assessment of study quality. Summary evidence tables will 
be produced including information on: study setting; study population and participant 
demographics and baseline characteristics; details of the intervention and control 
interventions; study methodology’ recruitment and missing data rates; outcomes and times 
of measurement; critical appraisal ratings. 

 

https://www.nice.org.uk/process/pmg20/chapter/introduction-and-overview
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Risk of bias (quality) 
assessment 
 

Risk of bias will be assessed using the appropriate checklist as described in Developing 

NICE guidelines: the manual. 

For Intervention reviews the following checklist will be used according to study design being 

assessed: 

• Systematic reviews: Risk of Bias in Systematic Reviews (ROBIS)   

• Randomised Controlled Trial: Cochrane RoB (2.0) 

 

Strategy for data 
synthesis  

Where possible, data will be meta-analysed. Pairwise meta-analyses will be performed 

using Cochrane Review Manager (RevMan5) to combine the data given in all studies for 

each of the outcomes stated above. A fixed effect meta-analysis, with weighted mean 

differences for continuous outcomes and risk ratios for binary outcomes will be used, and 

95% confidence intervals will be calculated for each outcome. 

Heterogeneity between the studies in effect measures will be assessed using the I² statistic 
and visually inspected. We will consider an I² value greater than 50% indicative of 
substantial heterogeneity. Sensitivity analyses will be conducted based on pre-specified 
subgroups using stratified meta-analysis to explore the heterogeneity in effect estimates. If 
this does not explain the heterogeneity, the results will be presented using random-effects. 
 
GRADE pro will be used to assess the quality of each outcome, taking into account 
individual study quality and the meta-analysis results. The 4 main quality elements (risk of 
bias, indirectness, inconsistency and imprecision) will be appraised for each outcome.  
 
Publication bias is tested for when there are more than 5 studies for an outcome.  
Other bias will only be taken into consideration in the quality assessment if it is apparent. 
 
Where meta-analysis is not possible, data will be presented and quality assessed 
individually per outcome. 
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If sufficient data is available to make a network of treatments, WinBUGS will be used for 

network meta-analysis.  

Analysis of sub-groups 
 

Stratification 

None 

 

Sub-grouping 

If serious or very serious heterogeneity (I2>50%) is present within any stratum, sub-
grouping will occur according to the following strategies: 

• Benign vs inadequate vs indeterminate (based on FNA findings) 

• Indeterminate vs suspicious (based on US findings) 

• Size of nodule (<4cm, >=4cm) 

Type and method of 
review  
 

☒ Intervention 

☐ Diagnostic 

☐ Prognostic 

☐ Qualitative 

☐ Epidemiologic 

☐ Service Delivery 

☐ Other (please specify) 
 

Language English 

Country England 

Named contact Named contact 
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National Guideline Centre 

 

Organisational affiliation of the review 

National Institute for Health and Care Excellence (NICE) and the National Guideline Centre 

 

Review team members 
From the National Guideline Centre: 

Carlos Sharpin, Guideline lead 

Mark Perry, Senior systematic reviewer 

Alfredo Mariani, Health economist 

Lina Gulhane, Head of Information specialists 

 

Funding 
sources/sponsor 
 

This systematic review is being completed by the National Guideline Centre which receives 
funding from NICE. 
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Collaborators 

 

Development of this systematic review will be overseen by an advisory committee who will 

use the review to inform the development of evidence-based recommendations in line with 

section 3 of Developing NICE guidelines: the manual. Members of the guideline committee 

https://www.nice.org.uk/article/pmg20/chapter/1%20Introduction%20and%20overview
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are available on the NICE website: https://www.nice.org.uk/guidance/indevelopment/gid-

ng10150/documents   

Other registration 
details 

N/A 

Reference/URL for 
published protocol 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=244449 

Dissemination plans NICE may use a range of different methods to raise awareness of the guideline. These 

include standard approaches such as: 

• notifying registered stakeholders of publication 

• publicising the guideline through NICE's newsletter and alerts 

• issuing a press release or briefing as appropriate, posting news articles on the NICE 

website, using social media channels, and publicising the guideline within NICE. 

Keywords Thyroid cancer 

Details of existing 
review of same topic by 
same authors 
 

N/A 

Additional information N/A 

Details of final 
publication 

www.nice.org.uk 

 1 

 2 

https://www.nice.org.uk/guidance/indevelopment/gid-ng10150/documents
https://www.nice.org.uk/guidance/indevelopment/gid-ng10150/documents
http://www.nice.org.uk/
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1.1.13.2 Review protocol health economic evidence 1 

 

Review 
question 

All questions – health economic evidence 

Objective
s 

To identify health economic studies relevant to any of the review questions. 

Search 
criteria 

• Populations, interventions and comparators must be as specified in the 
clinical review protocol above. 

• Studies must be of a relevant health economic study design (cost–utility 
analysis, cost-effectiveness analysis, cost–benefit analysis, cost–
consequences analysis, comparative cost analysis). 

• Studies must not be a letter, editorial or commentary, or a review of health 
economic evaluations. (Recent reviews will be ordered although not 
reviewed. The bibliographies will be checked for relevant studies, which will 
then be ordered.) 

• Unpublished reports will not be considered unless submitted as part of a 
call for evidence. 

• Studies must be in English. 

Search 
strategy 

A health economic study search will be undertaken using population-specific 
terms and a health economic study filter – see Appendix B below.  

Review 
strategy 

Studies not meeting any of the search criteria above will be excluded. Studies 
published before 2005, abstract-only studies and studies from non-OECD 
countries or the USA will also be excluded. 

Each remaining study will be assessed for applicability and methodological 
limitations using the NICE economic evaluation checklist which can be found 
in appendix H of Developing NICE guidelines: the manual (2014).13  

 

Inclusion and exclusion criteria 

• If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’, 
then it will be included in the guideline. A health economic evidence table 
will be completed, and it will be included in the health economic evidence 
profile. 

• If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’, 
then it will usually be excluded from the guideline. If it is excluded, then a 
health economic evidence table will not be completed, and it will not be 
included in the health economic evidence profile. 

• If a study is rated as ‘Partially applicable’, with ‘Potentially serious 
limitations’ or both then there is discretion over whether it should be 
included. 

 

Where there is discretion 
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The health economist will make a decision based on the relative applicability 
and quality of the available evidence for that question, in discussion with the 
guideline committee if required. The ultimate aim is to include health 
economic studies that are helpful for decision-making in the context of the 
guideline and the current NHS setting. If several studies are considered of 
sufficiently high applicability and methodological quality that they could all be 
included, then the health economist, in discussion with the committee if 
required, may decide to include only the most applicable studies and to 
selectively exclude the remaining studies. All studies excluded on the basis of 
applicability or methodological limitations will be listed with explanation in the 
excluded health economic studies appendix below. 

 

The health economist will be guided by the following hierarchies. 

Setting: 

• UK NHS (most applicable). 

• OECD countries with predominantly public health insurance systems (for 
example, France, Germany, Sweden). 

• OECD countries with predominantly private health insurance systems (for 
example, Switzerland). 

• Studies set in non-OECD countries or in the USA will be excluded before 
being assessed for applicability and methodological limitations. 

Health economic study type: 

• Cost–utility analysis (most applicable). 

• Other type of full economic evaluation (cost–benefit analysis, cost-
effectiveness analysis, cost–consequences analysis). 

• Comparative cost analysis. 

• Non-comparative cost analyses including cost-of-illness studies will be 
excluded before being assessed for applicability and methodological 
limitations. 

Year of analysis: 

• The more recent the study, the more applicable it will be. 

• Studies published in 2005 or later but that depend on unit costs and 
resource data entirely or predominantly from before 2005 will be rated as 
‘Not applicable’. 

• Studies published before 2005 will be excluded before being assessed for 
applicability and methodological limitations. 

Quality and relevance of effectiveness data used in the health economic 
analysis: 

• The more closely the clinical effectiveness data used in the health economic 
analysis match with the outcomes of the studies included in the clinical 
review the more useful the analysis will be for decision-making in the 
guideline. 
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 1 

Appendix B – Literature search strategies 2 

The literature searches for these reviews are detailed below and complied with the 3 
methodology outlined in Developing NICE guidelines: the manual, 2014 (updated 2020) 4 
https://www.nice.org.uk/process/pmg20/chapter/identifying-the-evidence-literature-searching-5 
and-evidence-submission.  6 

For more information, please see the Methodology review published as part of the 7 
accompanying documents for this guideline. 8 

Clinical literature search strategy 9 

This literature search strategy was used for the following reviews: 10 

• For people with fine-needle aspiration samples showing benign cytology or non-11 
diagnostic features but with US / clinical findings indicative of increased risk of 12 
malignancy, is it clinically and cost effective to use diagnostic hemithyroidectomy, 13 
repeat FNAC, use active surveillance or discharge? 14 

Searches were constructed using a PICO framework where population (P) terms were 15 
combined with Intervention (I) and in some cases Comparison (C) terms. Outcomes (O) are 16 
rarely used in search strategies for interventions as these concepts may not be well 17 
described in title, abstract or indexes and therefore difficult to retrieve. Search filters were 18 
applied to the search where appropriate. 19 

Table 6: Database parameters, filters and limits applied 20 

Database Dates searched 
Search filters and limits 
applied 

Medline (OVID) 1946 – 13 January 2022 

 

  

Randomised controlled trials  

Systematic review studies 

Observational studies 

Diagnostic studies 

 

Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports, children) 

 

English language 

Embase (OVID) 1974 – 13 January 2022 

 

 

Randomised controlled trials  

Systematic review studies 

Observational studies 

Diagnostic studies 

 

Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports, 
conference abstracts, 
children) 

 

English language 

The Cochrane Library (Wiley) Cochrane Database of 
Systematic Reviews to  

Issue 12 of 12, December 2021 

Exclusions (clinical trials, 
conference abstracts) 
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Database Dates searched 
Search filters and limits 
applied 

Cochrane Central Register of 
Controlled Trials to Issue 12 of 
12, December 2021 

Epistemonikos  

(The Epistemonikos 
Foundation) 

Inception – 13 January 2022 

 

 

Systematic review 

 

Exclusions (Cochrane 
reviews) 

 

English language 

Medline (Ovid) search terms 1 

1.  exp Thyroid Neoplasms/  

2.  (thyroid adj3 (cancer* or carcinom* or microcarcinoma* or tumo?r* or neoplasm* or 
metast* or adenoma* or adenocarcinom* or node* or nodul* or nodal or lump* or 
papillar* or swollen or swell* or anaplastic or sarcoma* or cyst* or malignan*)).ti,ab.  

3.  DTC.ti,ab.  

4.  ((papillar* or anaplastic) adj2 (cancer* or carcinom* or tumo?r* or neoplasm* or metast* 
or adenoma* or adenocarcinom* or nodul* or node* or lump*)).ti,ab.  

5.  or/1-4  

6.  letter/  

7.  editorial/  

8.  news/  

9.  exp historical article/  

10.  Anecdotes as Topic/  

11.  comment/  

12.  case report/  

13.  (letter or comment*).ti.  

14.  or/6-13  

15.  randomized controlled trial/ or random*.ti,ab.  

16.  14 not 15  

17.  animals/ not humans/  

18.  exp Animals, Laboratory/  

19.  exp Animal Experimentation/  

20.  exp Models, Animal/  

21.  exp Rodentia/  

22.  (rat or rats or mouse or mice or rodent*).ti.  

23.  or/16-22  

24.  5 not 23  

25.  limit 24 to english language  

26.  (exp child/ or exp pediatrics/ or exp infant/) not (exp adolescent/ or exp adult/ or exp 
middle age/ or exp aged/)  

27.  25 not 26  

28.  exp Biopsy, Needle/  

29.  ((needle or core or puncture) adj3 (aspirat* or biops* or cytology)).ti,ab.  

30.  (FNAC or FNA or FNAB or FNB or FNC or CNB).ti,ab.  

31.  or/28-30  

32.  27 and 31  

33.  randomized controlled trial.pt.  
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34.  controlled clinical trial.pt.  

35.  randomi#ed.ab.  

36.  placebo.ab.  

37.  randomly.ab.  

38.  clinical trials as topic.sh.  

39.  trial.ti.  

40.  or/33-39  

41.  Meta-Analysis/  

42.  Meta-Analysis as Topic/  

43.  (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.  

44.  ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.  

45.  (reference list* or bibliograph* or hand search* or manual search* or relevant 
journals).ab.  

46.  (search strategy or search criteria or systematic search or study selection or data 
extraction).ab.  

47.  (search* adj4 literature).ab.  

48.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or 
psycinfo or cinahl or science citation index or bids or cancerlit).ab.  

49.  cochrane.jw.  

50.  ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.  

51.  or/41-50  

52.  32 and (40 or 51)  

53.  Epidemiologic studies/  

54.  Observational study/  

55.  exp Cohort studies/  

56.  (cohort adj (study or studies or analys* or data)).ti,ab.  

57.  ((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj 
(study or studies or data)).ti,ab.  

58.  ((longitudinal or retrospective or prospective) and (study or studies or review or analys* 
or cohort* or data)).ti,ab.  

59.  Controlled Before-After Studies/  

60.  Historically Controlled Study/  

61.  Interrupted Time Series Analysis/  

62.  (before adj2 after adj2 (study or studies or data)).ti,ab.  

63.  exp case control study/  

64.  case control*.ti,ab.  

65.  Cross-sectional studies/  

66.  (cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.  

67.  or/53-66  

68.  32 and 67  

69.  68 not 52  

70.  exp "sensitivity and specificity"/  

71.  (sensitivity or specificity).ti,ab.  

72.  ((pre test or pretest or post test) adj probability).ti,ab.  

73.  (predictive value* or PPV or NPV).ti,ab.  

74.  likelihood ratio*.ti,ab.  

75.  likelihood function/  

76.  ((area under adj4 curve) or AUC).ti,ab.  
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77.  (receive* operat* characteristic* or receive* operat* curve* or ROC curve*).ti,ab.  

78.  (diagnos* adj3 (performance* or accurac* or utilit* or value* or efficien* or 
effectiveness)).ti,ab.  

79.  gold standard.ab.  

80.  exp Diagnostic errors/  

81.  (false positiv* or false negativ*).tw.  

82.  or/70-81  

83.  32 and 82  

84.  83 not (52 or 69)  

Embase (Ovid) search terms 1 

1.  exp Thyroid Cancer/  

2.  (thyroid adj3 (cancer* or carcinom* or microcarcinoma* or tumo?r* or neoplasm* or 
metast* or adenoma* or adenocarcinom* or node* or nodul* or nodal or lump* or 
papillar* or swollen or swell* or anaplastic or sarcoma* or cyst* or malignan*)).ti,ab.  

3.  DTC.ti,ab.  

4.  ((papillar* or anaplastic) adj2 (cancer* or carcinom* or tumo?r* or neoplasm* or metast* 
or adenoma* or adenocarcinom* or nodul* or node* or lump*)).ti,ab.  

5.  or/1-4  

6.  letter.pt. or letter/  

7.  note.pt.  

8.  editorial.pt.  

9.  case report/ or case study/  

10.  (letter or comment*).ti.  

11.  (conference abstract or conference paper).pt.  

12.  or/6-11  

13.  randomized controlled trial/ or random*.ti,ab.  

14.  12 not 13  

15.  animal/ not human/  

16.  nonhuman/  

17.  exp Animal Experiment/  

18.  exp Experimental Animal/  

19.  animal model/  

20.  exp Rodent/  

21.  (rat or rats or mouse or mice or rodent*).ti.  

22.  or/14-21  

23.  5 not 22  

24.  limit 23 to english language  

25.  (exp child/ or exp pediatrics/) not (exp adult/ or exp adolescent/)  

26.  24 not 25  

27.  exp Needle Biopsy/  

28.  ((needle or core or puncture) adj3 (aspirat* or biops* or cytology)).ti,ab.  

29.  (FNAC or FNA or FNAB or FNB or FNC or CNB).ti,ab.  

30.  or/27-29  

31.  26 and 30  

32.  random*.ti,ab.  

33.  factorial*.ti,ab.  

34.  (crossover* or cross over*).ti,ab.  

35.  ((doubl* or singl*) adj blind*).ti,ab.  
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36.  (assign* or allocat* or volunteer* or placebo*).ti,ab.  

37.  crossover procedure/  

38.  single blind procedure/  

39.  randomized controlled trial/  

40.  double blind procedure/  

41.  or/32-40  

42.  systematic review/  

43.  Meta-Analysis/  

44.  (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.  

45.  ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.  

46.  (reference list* or bibliograph* or hand search* or manual search* or relevant 
journals).ab.  

47.  (search strategy or search criteria or systematic search or study selection or data 
extraction).ab.  

48.  (search* adj4 literature).ab.  

49.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or 
psycinfo or cinahl or science citation index or bids or cancerlit).ab.  

50.  cochrane.jw.  

51.  ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.  

52.  or/42-51  

53.  31 and (41 or 52)  

54.  Clinical study/  

55.  Observational study/  

56.  family study/  

57.  longitudinal study/  

58.  retrospective study/  

59.  prospective study/  

60.  cohort analysis/  

61.  follow-up/  

62.  cohort*.ti,ab.  

63.  61 and 62  

64.  (cohort adj (study or studies or analys* or data)).ti,ab.  

65.  ((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj 
(study or studies or data)).ti,ab.  

66.  ((longitudinal or retrospective or prospective) and (study or studies or review or analys* 
or cohort* or data)).ti,ab.  

67.  (before adj2 after adj2 (study or studies or data)).ti,ab.  

68.  exp case control study/  

69.  case control*.ti,ab.  

70.  cross-sectional study/  

71.  (cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.  

72.  or/54-60,63-71  

73.  31 and 72  

74.  73 not 53  

75.  exp "sensitivity and specificity"/  

76.  (sensitivity or specificity).ti,ab.  

77.  ((pre test or pretest or post test) adj probability).ti,ab.  

78.  (predictive value* or PPV or NPV).ti,ab.  
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79.  likelihood ratio*.ti,ab.  

80.  ((area under adj4 curve) or AUC).ti,ab.  

81.  (receive* operat* characteristic* or receive* operat* curve* or ROC curve*).ti,ab.  

82.  diagnostic accuracy/  

83.  diagnostic test accuracy study/  

84.  gold standard.ab.  

85.  exp diagnostic error/  

86.  (false positiv* or false negativ*).ti,ab.  

87.  differential diagnosis/  

88.  (diagnos* adj3 (performance* or accurac* or utilit* or value* or efficien* or effectiveness 
or precision or validat* or validity or differential or error*)).ti,ab.  

89.  or/75-88  

90.  31 and 89  

91.  90 not (53 or 74)  

Cochrane Library (Wiley) search terms 1 

#1.  MeSH descriptor: [Thyroid Neoplasms] explode all trees 

#2.  (thyroid near/3 (cancer* or carcinom* or microcarcinoma* or tumo?r* or neoplasm* or 
metast* or adenoma* or adenocarcinom* or node* or nodul* or nodal or lump* or 
papillar* or swollen or swell* or anaplastic or sarcoma* or cyst* or malignan*)):ti,ab 

#3.  DTC:ti,ab 

#4.  ((papillar* or anaplastic) near/2 (cancer* or carcinom* or tumo?r* or neoplasm* or 
metast* or adenoma* or adenocarcinom* or nodul* or node* or lump*)):ti,ab 

#5.  #1 or #2 or #3 or #4 

#6.  MeSH descriptor: [Biopsy, Needle] explode all trees 

#7.  (needle or core or puncture) near/3 (aspirat* or biops* or cytology):ti,ab 

#8.  (FNAC or FNA or FNAB or FNB or FNC or CNB):ti,ab 

#9.  #6 or #7 or #8 

#10.  #5 and #9 

#11.  conference:pt or (clinicaltrials or trialsearch):so 

#12.  #10 not #11 

 2 

Epistemonikos search terms 3 

1.  (title:((title:(thyroid AND (cancer* OR neoplasm* OR nodule* OR carcinoma*)) OR 
abstract:(thyroid AND (cancer* OR neoplasm* OR nodule* OR carcinoma*))) AND 
(title:(needle OR puncture OR biops* OR aspirat*) OR abstract:(needle OR puncture 
OR biops* OR aspirat*))) OR abstract:((title:(thyroid AND (cancer* OR neoplasm* OR 
nodule* OR carcinoma*)) OR abstract:(thyroid AND (cancer* OR neoplasm* OR 
nodule* OR carcinoma*))) AND (title:(needle OR puncture OR biops* OR aspirat*) OR 
abstract:(needle OR puncture OR biops* OR aspirat*)))) 

Health Economics literature search strategy 4 

Health economic evidence was identified by conducting searches using terms for a broad 5 
Thyroid Cancer population. The following databases were searched: NHS Economic 6 
Evaluation Database (NHS EED - this ceased to be updated after 31st March 2015), Health 7 
Technology Assessment database (HTA - this ceased to be updated from 31st March 2018) 8 
and The International Network of Agencies for Health Technology Assessment (INAHTA). 9 
Searches for recent evidence were run on Medline and Embase from 2014 onwards for 10 
health economics, and all years for quality-of-life studies.  11 
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Table 2: Database parameters, filters and limits applied 1 

Database Dates searched  
Search filters and limits 
applied 

Medline (OVID) Health Economics 

1 January 2014 – 16 December 
2021 

Health economics studies 

Quality of life studies 

 

Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports, 
conference abstracts) 

 

English language 

Quality of Life 

1946 – 16 December 2021 

Embase (OVID) Health Economics 

1 January 2014 – 16 December 
2021 

Health economics studies 

Quality of life studies 

 

Exclusions (animal studies, 
letters, comments, editorials, 
case studies/reports, 
conference abstracts) 

 

English language 

Quality of Life 

1974 – 16 December 2021 

NHS Economic Evaluation 
Database (NHS EED) 

(Centre for Research and 
Dissemination - CRD) 

Inception –31st March 2015 

 

 

 

Health Technology 
Assessment Database (HTA) 

(Centre for Research and 
Dissemination – CRD) 

Inception – 31st March 2018  

The International Network of 
Agencies for Health 
Technology Assessment 
(INAHTA) 

Inception - 16 December 2021 English language 

Medline (Ovid) search terms 2 

1.  exp Thyroid Neoplasms/ 

2.  (thyroid adj4 (cancer* or carcinom* or tumo?r* or neoplasm* or metast* or adenoma* or 
adenocarcinom* or nod* or lump* or papillar* or follicul* or lymphoma* or 
anaplastic)).ti,ab. 

3.  ((papillar* or follicul* or medullary or anaplastic) adj4 (cancer* or carcinom* or tumo?r* 
or neoplasm* or metast* or adenoma* or adenocarcinom* or nod* or lump* or 
lymphoma*)).ti,ab. 

4.  or/1-3 

5.  letter/ 

6.  editorial/ 

7.  news/ 

8.  exp historical article/ 

9.  Anecdotes as Topic/ 

10.  comment/ 

11.  case report/ 

12.  (letter or comment*).ti. 

13.  or/5-12 
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14.  randomized controlled trial/ or random*.ti,ab. 

15.  13 not 14 

16.  animals/ not humans/ 

17.  exp Animals, Laboratory/ 

18.  exp Animal Experimentation/ 

19.  exp Models, Animal/ 

20.  exp Rodentia/ 

21.  (rat or rats or mouse or mice).ti. 

22.  or/15-21 

23.  4 not 22 

24.  limit 23 to english language 

25.  economics/ 

26.  value of life/ 

27.  exp "costs and cost analysis"/ 

28.  exp Economics, Hospital/ 

29.  exp Economics, medical/ 

30.  Economics, nursing/ 

31.  economics, pharmaceutical/ 

32.  exp "Fees and Charges"/ 

33.  exp budgets/ 

34.  budget*.ti,ab. 

35.  cost*.ti. 

36.  (economic* or pharmaco?economic*).ti. 

37.  (price* or pricing*).ti,ab. 

38.  (cost* adj2 (effectiv* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 

39.  (financ* or fee or fees).ti,ab. 

40.  (value adj2 (money or monetary)).ti,ab. 

41.  or/25-40 

42.  24 and 41 

43.  quality-adjusted life years/ 

44.  sickness impact profile/ 

45.  (quality adj2 (wellbeing or well being)).ti,ab. 

46.  sickness impact profile.ti,ab. 

47.  disability adjusted life.ti,ab. 

48.  (qal* or qtime* or qwb* or daly*).ti,ab. 

49.  (euroqol* or eq5d* or eq 5*).ti,ab. 

50.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 

51.  (health utility* or utility score* or disutilit* or utility value*).ti,ab. 

52.  (hui or hui1 or hui2 or hui3).ti,ab. 

53.  (health* year* equivalent* or hye or hyes).ti,ab. 

54.  discrete choice*.ti,ab. 

55.  rosser.ti,ab. 

56.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 

57.  (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab. 

58.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 

59.  (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab. 

60.  (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab. 
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61.  (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab. 

62.  or/52-70 

63.  24 and 62 

Embase (Ovid) search terms 1 

1.  exp Thyroid Cancer/ 

2.  (thyroid adj4 (cancer* or carcinom* or tumo?r* or neoplasm* or metast* or adenoma* or 
adenocarcinom* or nod* or lump* or papillar* or follicul* or lymphoma* or 
anaplastic)).ti,ab. 

3.  ((papillar* or follicul* or medullary or anaplastic) adj4 (cancer* or carcinom* or tumo?r* 
or neoplasm* or metast* or adenoma* or adenocarcinom* or nod* or lump* or 
lymphoma*)).ti,ab. 

4.  or/1-3 

5.  letter.pt. or letter/ 

6.  note.pt. 

7.  editorial.pt. 

8.  case report/ or case study/ 

9.  (letter or comment*).ti. 

10.  or/5-9 

11.  randomized controlled trial/ or random*.ti,ab. 

12.  10 not 11 

13.  animal/ not human/ 

14.  nonhuman/ 

15.  exp Animal Experiment/ 

16.  exp Experimental Animal/ 

17.  animal model/ 

18.  exp Rodent/ 

19.  (rat or rats or mouse or mice).ti. 

20.  or/12-19 

21.  4 not 20 

22.  limit 21 to english language 

23.  health economics/ 

24.  exp economic evaluation/ 

25.  exp health care cost/ 

26.  exp fee/ 

27.  budget/ 

28.  funding/ 

29.  budget*.ti,ab. 

30.  cost*.ti. 

31.  (economic* or pharmaco?economic*).ti. 

32.  (price* or pricing*).ti,ab. 

33.  (cost* adj2 (effectiv* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 

34.  (financ* or fee or fees).ti,ab. 

35.  (value adj2 (money or monetary)).ti,ab. 

36.  or/23-35 

37.  22 and 36 

38.  quality-adjusted life years/ 

39.  "quality of life index"/ 
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40.  short form 12/ or short form 20/ or short form 36/ or short form 8/ 

41.  sickness impact profile/ 

42.  (quality adj2 (wellbeing or well being)).ti,ab. 

43.  sickness impact profile.ti,ab. 

44.  disability adjusted life.ti,ab. 

45.  (qal* or qtime* or qwb* or daly*).ti,ab. 

46.  (euroqol* or eq5d* or eq 5*).ti,ab. 

47.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 

48.  (health utility* or utility score* or disutilit* or utility value*).ti,ab. 

49.  (hui or hui1 or hui2 or hui3).ti,ab. 

50.  (health* year* equivalent* or hye or hyes).ti,ab. 

51.  discrete choice*.ti,ab. 

52.  rosser.ti,ab. 

53.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 

54.  (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab. 

55.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 

56.  (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab. 

57.  (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab. 

58.  (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab. 

59.  or/37-58 

60.  22 and 59 

NHS EED and HTA (CRD) search terms  1 

#1.  MeSH DESCRIPTOR Thyroid Neoplasms EXPLODE ALL TREES 

#2.  ((thyroid NEAR4 (cancer* or carcinom* or tumour* or tumor* or neoplasm* or metast* 
or adenoma* or adenocarcinom* or nod* or lump* or papillar* or follicul* or lymphoma* 
or anaplastic))) 

#3.  (((papillar* or follicul* or medullary or anaplastic) NEAR4 (cancer* or carcinom* or 
tumour* or tumor* or neoplasm* or metast* or adenoma* or adenocarcinom* or nod* or 
lump* or lymphoma*))) 

#4.  #1 OR #2 OR #3 

INHATA search terms 2 

1. (Thyroid Neoplasms)[mh] OR (thyroid neoplasms) AND (thyroid cancers) 

 3 

 4 

5 
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Appendix C – Effectiveness evidence study selection 1 

Figure 1: Flow chart of clinical study selection for the review of management strategy in 2 
people with indeterminate FNA 3 

 4 

 5 

 6 

 7 

Records screened in 1st sift, n=649 

Records excluded in 1st sift, 
n=634  

Papers included in review, n=0 Papers excluded from review, n=15 
 
Reasons for exclusion: see Appendix I 

Records identified through 
database searching, n=649 

Additional records identified through 
other sources, n=0 

Full-text papers assessed for 
eligibility, n=15 
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Appendix D – Effectiveness evidence 1 

No evidence was identified. 2 

3 
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Appendix E  – Forest plots 1 

No evidence was identified.  2 
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Appendix F  – GRADE and/or GRADE-CERQual tables 1 

No evidence was identified. 2 
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Appendix G – Economic evidence study selection 1 

2 

Records screened in 1st sift, n=1587 

Full-text papers assessed for eligibility 
in 2nd sift, n=78 

Records excluded* in 1st sift, n=1509 

Papers excluded* in 2nd sift, n=60 

Records identified through database 
searching, n=1587 

Additional records identified through other sources: 
n=0 

Full-text papers assessed for 
applicability and quality of 
methodology, n=18 

* Non-relevant population, intervention, comparison, design or setting; non-English language 

Papers excluded, n= 4 (4 
studies) 

 
Q1.1: US accuracy n = 0 
Q1.2: Blood tests = 0 
Q1.3: radioisotope scan n = 0 
Q1.4: Active surveillance n = 0 
Q1.5: FNAC with and without 
ROSA = 0 
Q1.6: Repeated FNAC n = 1 
Q1.7: Molecular testing n = 2 
Q1.8: CT, MRI, PET and bone 
scans n = 0 
Q2.1: Active surveillance vs HT 
vs TT n = 0 
Q3.1: RAI with and without 
thyrotropin alpha n = 1 
Q3.2: RAI dose n = 0 
Q3.3: External beam 
radiotherapy n = 0 
Q3.4: Length of treatment of 
levothyroxine n = 0 
Q4.1: measuring thyroglobulin 
with or without radioisotope 
scans n = 0 
Q4.2: stimulated thyroglobulin, 
imaging and radioisotope scans 
for recurrence n = 0 
Q4.3: Frequency of follow-up n 
= 0 
Q5.1: Patient information n = 0 

Papers selectively excluded, n= 
1 (1 study) 

 
Q1.1: US accuracy n = 0 
Q1.2: Blood tests = 0 
Q1.3: radioisotope scan n = 0 
Q1.4: Active surveillance n = 0 
Q1.5: FNAC with and without 
ROSA = 0 
Q1.6: Repeated FNAC n = 0 
Q1.7: Molecular testing n = 0 
Q1.8: CT, MRI, PET and bone 
scans n = 0 
Q2.1: Active surveillance vs HT 
vs TT n = 0 
Q3.1: RAI with and without 
thyrotropin alpha n = 1 
Q3.2: RAI dose n = 0 
Q3.3: External beam 
radiotherapy n = 0 
Q3.4: Length of treatment of 
levothyroxine n = 0 
Q4.1: measuring thyroglobulin 
with or without radioisotope 
scans n = 0 
Q4.2: stimulated thyroglobulin, 
imaging and radioisotope scans 
for recurrence n = 0 
Q4.3: Frequency of follow-up n 
= 0 
Q5.1: Patient information n = 0 

Papers included n= 13 (13 
studies) 
 
Q1.1: US accuracy n = 0 
Q1.2: Blood tests = 0 
Q1.3: radioisotope scan n = 1 
Q1.4: Active surveillance n = 0 
Q1.5: FNAC with and without 
ROSA = 2 
Q1.6: Repeated FNAC n = 1 
Q1.7: Molecular testing n = 2 
Q1.8: CT, MRI, PET and bone 
scans n = 0 
Q2.1: Active surveillance vs HT 
vs TT n = 3 
Q3.1: RAI with and without 
thyrotropin alpha n = 4 
Q3.2: RAI dose n = 0 
Q3.3: External beam 
radiotherapy n = 0 
Q3.4: Length of treatment of 
levothyroxine n = 0 
Q4.1: measuring thyroglobulin 
with or without radioisotope 
scans n = 0 
Q4.2: stimulated thyroglobulin, 
imaging and radioisotope scans 
for recurrence n = 0 
Q4.3: Frequency of follow-up n 
= 0 
Q5.1: Patient information n = 0 
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 1 

Appendix H – Economic evidence tables 2 

Study Furlan 20052 

Study details Population & 
interventions 

Costs Health outcomes Cost effectiveness 

Economic analysis: 
Cost consequence 
(health outcome: None) 

 

Study design: 
Retrospective chart 

review of patients who 
underwent surgery at 
one hospital between 
1998 and 2000 

 

Approach to analysis: 
FNA biopsy reports of 
‘suspicious for 
malignancy’, ‘follicular 
lesion’, and ‘cellular 
atypia’ were considered 
positive and used to 
calculate accuracy, 
sensitivity, specificity, 
and costs. 

 

Perspective: Canadian 
healthcare system 

 

Time horizon: 2 years 

 

Discounting:  

Costs: NR 

Population: Adults with 
suspected differentiated 
thyroid cancer and non-
diagnostic or benign 
findings following FNA 
biopsy 

 

Cohort settings: 

Median age: 47 years 

Male: 16% 

N: 268 

Intervention 1: Single 
FNA biopsy (includes the 
first cytological evaluation 
from individuals who later 
underwent sequential 
FNA biopsies.  

Intervention 2: 
Sequential FNA biopsy (at 
least 2 cytological 
aspirations from the same 
patient on different dates 
over ≥1 year) 

 

 

Total costs (mean per 
patient): 

Intervention 1: £47 

Intervention 2: £80 

Incremental (2−1): £33 

(95% CI: NR; p=NR) 

 

Currency & cost year: 

2004 Canadian dollars 
(presented here as 2004 

UK pounds(a)) 

 

Cost components 
incorporated: FNA 
biopsy 

 

Diagnostic outcomes 
(mean per group): 

Intervention 1:  

• Accuracy: 63.8%  

• Sensitivity: 73.8%  

• Specificity: 69.0%  

Intervention 2:  

• Accuracy: 78.2%  

• Sensitivity: 84.0%  

• Specificity: 73.3%  

 

Incremental (2-1) 

• Accuracy: 14.4% 

• Sensitivity: 10.2% 

• Specificity: 4.3% 

 

Sequential FNA biopsy was 70% more 
costly compared with single FNA biopsy 
and resulted in fewest number of false 
diagnoses. 

 

Analysis of uncertainty: Exclusion of all 
incidental microcarcinomas of 10mm or 
less found after thyroidectomy did not 
result in any significant differences in 
diagnostic accuracy (p=0.898); sensitivity 
(p=0.965); or specificity (0.594). 
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Outcomes: NR 

Data sources 

Health outcomes: Accuracy of FNA biopsy was defined as the ratio between the number of true results and number of patients undergoing aspiration. 
Sensitivity was defined as the ratio between the number of patients with a positive cytology result and cancer at histology (true-positive results), and the 
number of patients with carcinoma at definitive histopathological report (true-positive plus false-negative results).Specificity was defined as the ratio 
between the number of patients with a negative cytological diagnosis as well as no tumour at histology (true negative results) and the number of patients 
with no carcinoma at histology (true-negative plus false negative results). Quality-of-life weights: NA Cost sources: Healthcare costs were estimated 
using the Ontario Health Insurance Plan schedule of benefits and fees.  

Comments 

Source of funding: The Head and Neck Cancer Foundation Limitations: Canadian healthcare context. Discount rate was not reported for a study with a 
time horizon of 2 years. Patients were not randomized to treatment groups and had statistically significant differences in baseline patient characteristics 
between groups. Mortality, quality of life, and other patient outcomes were not included. Study is non-randomized, sample size is small and study was 
conducted at one hospital with unclear generalizability. Analysis did not include costs of surgery and other downstream costs and consequences of 
diagnosis. Cost year not specified; assumed to be the date of the published source used to obtain unit costs. Sensitivity analyses were not included. The 
study is relatively old. Accuracy of FNAC may have been improved during the last two decades Other: None 

Overall applicability:(b) Partially applicable Overall quality:(c) Potentially serious limitations 

Abbreviations: 95% CI= 95% confidence interval; da= deterministic analysis; EQ-5D= Euroqol 5 dimensions (scale: 0.0 [death] to 1.0 [full health], negative values mean worse 1 
than death); ICER= incremental cost-effectiveness ratio; NA = not applicable; NR= not reported; pa= probabilistic analysis; QALYs= quality-adjusted life years; rhTSH = 2 
recombinant human thyroid stimulating hormone 3 
(a) Converted using 2004/05 purchasing power parities17 4 
(b) Directly applicable / Partially applicable / Not applicable 5 
(c) Minor limitations / Potentially serious limitations / Very serious limitations 6 
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Appendix I – Excluded studies 1 

I.1 Clinical studies 2 

Table 7: Studies excluded from the clinical review 3 

Study Exclusion reason 

Castellana 20191 Systematic review: study designs inappropriate 

Gerhard 20153 Systematic review: study designs inappropriate 

Khoncarly 20148 Incorrect study design: case series 

Lee 201911 Not review population. Inappropriate comparison 

Pyo 201619 Systematic review: study designs inappropriate 

Qiu 202020 Systematic review: study designs inappropriate. Incorrect 
interventions 

Romitelli 200921 Wrong comparison: fine needle aspiration 

versus fine needle non-aspiration 

Straccia 201523 Systematic review: study designs inappropriate 

Suh 201624 Systematic review: study designs inappropriate 

Suh 201725 Systematic review: study designs inappropriate 

Trimboli 201528 Systematic review: study designs inappropriate 

Trimboli 201827 Systematic review: study designs inappropriate 

Valerio 202029 Incorrect study design: retrospective observational study 

Vriens 201131 Systematic review: study designs inappropriate 

Wang 201432 Systematic review: study designs inappropriate 

 4 

I.2 Health Economic studies 5 

Published health economic studies that met the inclusion criteria (relevant population, 6 
comparators, economic study design, published 2005 or later and not from non-OECD 7 
country or USA) but that were excluded following appraisal of applicability and 8 
methodological quality are listed below. See the health economic protocol for more details.  9 

Table 8: Studies excluded from the health economic review 10 

Reference Reason for exclusion 

Van Roosmalen4 Excludes as rated with very serious limitations. Patients were not 
randomized to either treatment group and the analysis was not 
adjusted for confounding factors. 

 11 

 12 


