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Background: This systematic review was conducted to identify and summarize key factors, including economic 

methods, topics, results, and indicators, within relevant economic evaluation research on thyroid cancer. Materials 

and Methods: A literature search on the economic evaluation of thyroid cancer treatment was conducted using 

the MEDLINE database up to May 2021. Data on population, intervention, comparison, outcome, time, setting, 

and study design were extracted from each study. The economic evaluation method in each study was re-classified 

according to the theoretical criteria defined by the international economic evaluation guidelines. Results: A total of 

49 studies were included, involving cost analysis (CA, n=9), cost-minimization analysis (CMA, n=3), cost-effectiveness 

analysis (CEA, n=29), and cost-utility analysis (CUA, n=8). When CEA and CUA were classified as one method, 

the consistency between the methods of the reviewers based on the theoretical criteria and those from the original 

studies was 77% (95% confidence interval, 0.63-0.92). Most studies dealt with specific period-related contro-

versial issues including comparison between treatment strategies, and cost-effectiveness of the prophylactic central 

neck dissection, molecular testing, and rhTSH. Contrasting results have been obtained when different economic 

evaluation methods were applied for the same topic (e.g., total thyroidectomy [TT] was more dominant than 

hemithyroidectomy [HT] in CEA, but HT was more dominant than TT in CUA), and different clinical and economic 

inputs were applied. All studies included direct medical costs, which were mostly derived from Medicare and input 

probabilities in each economic model, and utility scores for outcomes were mostly based on literature reviews. 

Few studies included non-medical direct costs and indirect costs. Conclusion: Our systematic review provides 

information on how to design and proceed to overcome the limitations of existing studies and ensure validity. 

Key Words: Economic evaluation, Thyroid neoplasm, Economic methods, Economic analysis indicators, Cost 

effectiveness, Cost utility
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Introduction

The incidence of thyroid cancer has increased more 

than any other cancer worldwide, while survival has 

remained relatively stable.1-4) Owing to its favorable 

prognosis, there are more than 405,032 thyroid cancer 

survivors living in Korea.5) Cancer survivors encounter 

various economic, psychological, and sociological is-

sues as well as ongoing medical challenges.6) This 

context is particularly relevant for thyroid cancer where 

the number of survivors is increasing.1,5) 

Given resource constraints, the costs of thyroid 

cancer care have important policy implications.7,8) In 

practice, healthcare services that strike a balance be-

tween cost-effectiveness and quality-maximization 

should be selected. Over the last decade, concepts of 

management for thyroid cancer have evolved rapidly, 

especially in identifying patients with high- and 

low-risk of disease recurrence and disease-specific 

survival and coordinating treatment and follow-up pro-

tocols to minimize thyroid cancer risk and treatment 

morbidity.9) However, many aspects of thyroid cancer 

management remain controversial and poorly defined.10) 

Therefore, an economic evaluation that allows deci-

sion-makers to make evidence-based comparisons of 

changes or adequately consider controversial issues is 

likely to help in determining the best treatment 

strategy.7,11) 

With increasing prevalence and cost, it is essential 

to identify appropriate and effective strategies for the 

diagnosis, treatment, and surveillance of patients with 

thyroid cancer. Studies using economic evaluation 

methods can provide information on cost-effective 

choices in resource-limited environments.7) This sys-

tematic review (SR) aims to identify and summarize 

key factors, including economic analysis methods, 

topics, results, and economic analysis indicators, de-

rived from economic evaluation studies published on 

thyroid cancer. The purpose is to provide informed in-

sight into the economic evaluations regarding thyroid 

cancer. 

Materials and Methods

Search Strategy 

Based on the PRISMA checklist, a literature search 

on economic evaluation of thyroid cancer treatment 

was conducted using the MEDLINE database via 

PubMed in May 2021 to identify previously published 

studies. Studies were included if they met the follow-

ing inclusion criteria: 1) studies that were economic 

evaluations involving cost analysis (CA), cost-mini-

mization analysis (CMA), cost-effectiveness analysis 

(CEA), and cost-utility analysis (CUA); 2) studies that 

involved screening and treatment of thyroid cancer or 

nodules as an intervention; 3) studies published be-

tween January 2000 and December 2020; and 4) 

studies where the main text was written in English. 

Studies were excluded if they met the following ex-

clusion criteria: 1) studies in which economic evalua-

tions were not conducted; 2) studies reporting other 

types of thyroid diseases (e.g., Graves’ disease); 3) 

studies not involving intervention strategies, such as 

screening or treatment of thyroid cancer or nodules; 

4) studies involving cost-benefit analysis (CBA) for 

evaluating the feasibility of business or policy deci-

sions and project investments; 5) SR, letters to the 

editor, comments, or editorial studies; 6) studies not 

presenting a method (e.g., decision tree models or 

Markov models), outcome measures, or outcome in-

dicators (e.g., cost per case, quality-adjusted life year 

(QALY), incremental cost-effectiveness ratio (ICER) 

data); and 7) studies that did not measure costs in 

monetary units. The search terms for each method of 

economic evaluation were determined using entry 

terms taken from the medical subject headings 

(MeSH) database of PubMed: (Thyroid cancer) AND 

(Cost analysis), (Thyroid cancer) AND (Cost-mini-

mization analysis), (Thyroid cancer) AND (Cost-effec-

tiveness analysis), and (Thyroid cancer) AND (Cost- 

utility analysis) (Supplementary Table 1).

Study Selection

The title and abstract of each study were screened 
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Table 1. Evidence of economic evaluation article classification

Type of 
economic 
evaluation

Cost-minimization analysis Cost-effectiveness analysis Cost-utility analysis

Evidence of 
economic 
evaluation 
article 
classification

1. Total cost of the 
interventions presented

2. Costs of the interventions 
presented in the same 
monetary unit (or currency)

3. Different interventions 
yielded the same resultsa

4. Cost-minimizing intervention 
selected as an alternative 
intervention

5. All expenses related to the 
interventions considered

6. Indirect comparison between 
the interventions undertaken 
if direct comparison was 
infeasible

1. Costs of the interventions 
presented in monetary unit 
(or currency)

2. Outcomes (effect) measured 
in natural units 

3. Results of the evaluation 
presented in ICER 

4. Cost-effectiveness judged 
by whether the total cost of 
the alternative intervention 
was below the threshold

5. Costs of improving additional 
unit effect presented under 
the condition that the effect 
units of alternative 
interventions were the same, 
but the improvement rate 
differed

1. Costs of the interventions 
presented in monetary unit 
(or currency)

2. Outcomes (effect) measured 
in QALY

3. Results of the evaluation 
presented in ICER 

4. Cost-utility judged by 
whether the total cost of the 
alternative intervention was 
below the threshold

5. QoL considered in addition to 
extended lifespan

6. Cost of improving 
anadditional QALY formed 
social consensus

Illustration of 
the evidence 

Comparison between standard 
intervention vs. A intervention 
and standard intervention vs. 
B intervention

Extended lifespan, drop in blood 
pressure.

Additional expenses per 
additionally extended lifespan

Additional expenses per 
additionally acquired QALY

ICER: incremental cost-effectiveness ratio, QALY: quality-adjusted life year, QoL: quality of life 
aArticles presenting different results between the standard and alternative intervention were classified as “cost analysis.”

and assessed by two reviewers (MK, WL) after which 

the full text of each potentially eligible study was 

assessed. Finally, studies meeting population, inter-

vention, comparison, outcome, time, setting, and 

study design (PICOTS-SD) inclusion criteria were in-

cluded (Supplementary Table 2). Disagreements were 

resolved through discussion and further review of the 

studies.

Data Extraction

The following data were extracted from each study: 

first author, publication year, study region (country), 

main title, journal, results, and conclusion. Data on 

economic evaluation were also extracted: type of ex-

isting and alternative intervention strategies (interven-

tion and comparison); type and data source of out-

come indicators and measures; number and type of 

study population (real-world and hypothetical cohort of 

patients); type of economic evaluation (CA, CMA, CEA, 

and CUA); number of intervention strategies; type of 

direct and indirect costs; type and data source of clin-

ical and non-clinical outcomes; type and data source 

of medical and non-medical costs; method (decision 

trees and Markov models); and sensitivity analysis. 

Study Classification

In classifying the studies by their methods of eco-

nomic evaluation, each study was evaluated by the 

two reviewers using classification criteria defined by 

the international economic evaluation guidelines (Table 

1).7,12) Briefly, the CEA studies classified as such by 

their authors were re-classified in this study as CUA 

studies when they met the following criteria: 1) the 

ICER was calculated by dividing the difference be-

tween cost (ΔCost) by the difference between QALY 

(ΔQALY); 2) utility weight was applied in the econom-

ic evaluation model; and 3) the threshold analysis re-

sult was presented in costs per QALY. CUA studies 

classified as such by their authors were re-classified 

in this study as CEA studies when they did not present 



Mijin Kim, et al

www.ijthyroid.org 77

Fig. 1. Flow chart of a sys-
tematic review of economic
evaluation studies of thy-
roid cancer.

specific costs per QALY, nor QALYs and utilities as an 

outcome. Additionally, CA or CEA studies classified as 

such by their authors were re-classified in this study 

as CMA studies if they met the following criteria: 1) 

the effect of the outcome was shown to be the same 

or similar between the interventions; and 2) a cost- 

minimized intervention was presented as an alter-

native intervention. Finally, CMA studies classified as 

such by their authors were re-classified in this study 

as CEA studies if they met the following criteria: 1) 

the outcome was measured in natural units; 2) the 

ICER was presented as an outcome; and 3) threshold 

analysis was conducted to evaluate cost-effectiveness. 

The strength of agreement between the authors and 

the reviewers was evaluated in terms of overall per-

centage agreement and the weighted Cohen’s Kappa 

index. Moreover, studies reporting inconsistent results 

within the same interventions were presented.

Results

Study Selection

The records identified through database searching 

and screening in PubMed yielded 549 CA studies, 324 

CMA studies, 234 CEA studies, and 216 CUA studies. 

After reviewing the title and abstract of each study, 

527 CA studies, 310 CMA studies, 195 CEA studies, 

and 197 CUA studies were excluded. The remaining 

22 CA studies, 14 CMA studies, 39 CEA studies, and 

19 CUA studies were given full-text assessment to 

determine their eligibility, after which 13 CA studies, 

11 CMA studies, 10 CEA studies, and 11 CUA studies 

were excluded for not meeting the inclusion criteria of 

this study. Finally, 9 CA studies, 3 CMA studies, 29 

CEA studies, and 8 CUA studies that met the inclusion 

criteria were included as economic evaluation studies 

(Fig. 1). 

Economic Methods and Agreement

Based on the classification of each economic evalu-

ation study by the two reviewers using defined cri-

teria, 4 CA studies classified as such by their authors 

were re-classified in this study as CMA studies, 1 

CMA study classified as such by its author was 

re-classified as a CEA study, 2 CEA studies classified 

as such by their authors were re-classified as CMA 

studies, 23 CEA studies classified as such by their au-

thors were re-classified as CUA studies, and 1 CUA 

study classified as such by its author was re-classified 

as a CEA study (Table 2). When CUA studies were 

categorized into CEA studies, the overall percentage 

agreement was 93.3%, and the weighted Cohen’s 

Kappa index was 0.77 (95% confidence interval [CI], 

0.63-0.92), showing good strength of agreement be-

tween the authors and the reviewers. However, when 

the CEA and the CUA studies were distinguished, the 

overall percentage agreement was 36.7%, and the 

weighted Cohen’s Kappa index was 0.47 (95% CI, 

0.33-0.62), showing moderate strength of agreement 
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Table 2. Classification of included economic evaluation studies on thyroid cancer

Reclassification according to the theoretical method of 
economic evaluation

CA CMA
CEA 

(including CUA)
Total

Classification in 
method of economic 
evaluation in 
existing literature 

CA 5 4 - 9 
CMA - 2 1 3
CEA (including CUA) - 2 35 37
Total 5 8 36 49 

Agreement=93.3% 
Cohen’s Kappa indexa (95% CI)=0.77 (0.63-0.92) p-value=5.36×10−25

CA CMA CEA CUA Total

Classification in 
method of economic 
evaluation in 
existing studies 

CA 5 4 - - 9 
CMA - 2 1 - 3
CEA - 2 4 23 29 
CUA - - 1 7 8 
Total 5 8 6 30 49 

Agreement=36.7% 
Cohen’s Kappa indexa (95% CI)=0.47 (0.33-0.62) p-value=2.56×10−10

CA: cost analysis, CEA: cost-effectiveness analysis, CI: confidence interval, CMA: cost-minimization analysis, CUA: 
cost-utility analysis, HT:hemithyroidectomy, ICER: incremental of cost-effectiveness ratio, N: number, PTC: papillary 
thyroid carcinoma, QALY: quality-adjusted life year, TT: total thyroidectomy 
Based on the classification by reviewers, 4 CA articles were re-defined as CMA articles, 1 CMA article was re-defined 
as a CEA article, 2 CEA articles were re-defined as CMA articles, 23 CEA articles were re-defined as CUA articles, 
and lastly, 1 CUA article was re-defined as a CEA article. 
aWeighted index.

between the authors and the reviewers.

Economic Findings according to the Topics and 

Inconsistent Results within the Same 

Interventions

We found that 3 out of 9 CA studies were simple 

cost calculations related to thyroid cancer without pro-

viding comparisons, and other topics covered included 

comparisons between hemithyroidectomy (HT) and 

total thyroidectomy (TT) (with or without lymph node 

dissection [LND]), immediate surgery and active sur-

veillance, adjuvant radioiodine therapy (RAIT) and no 

adjuvant RAIT, and standard thyroidectomy and 

trans-axillary endoscopic or robotic thyroidectomy 

(Supplementary Table 3). The CMA studies compared 

costs between TT with LND versus TT, HT with intra-

operative frozen section versus HT, and surgery based 

on the results of cytology versus diagnostic HT 

(Supplementary Table 4). Among the 37 CEA or CUA 

studies, 29 (78.4%) studies were related to surgical 

extent (n=8), RAIT (n=6), surgical methods (n=6), mo-

lecular testing (n=5), and active surveillance (n=4, 

Supplementary Tables 5 and 6). Table 3 summarizes 

the major economic findings of the studies that dealt 

with the most common topics.

1) HT versus TT for Low- to Intermediate-risk 

Papillary Thyroid Carcinoma (PTC)

Three studies reported on the comparison of HT and 

TT for low- to intermediate-risk PTC.13-15) These stud-

ies reported inconsistent results on the same 

subject.13-15) Shrime et al.13) reported that TT was sub-

stantially preferred over HT as an initial treatment for 

low-risk PTC, whereas Lang and Wong14) reported that 

HT was a more cost-effective long-term option than 

TT for 1-4-cm PTCs without clinically recognized 

high-risk features. Al-Qurayshi et al.15) reported that 

TT is not just cost-prohibitive but also associated with 

a lower effectiveness than HT. This inconsistency in 

the results between the three studies can be ex-

plained as follows: Shrime et al.13) evaluated the ICER 

for cause-specific mortality or recurrence-free survival 
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whereas Lang and Wong14) and Al-Qurayshi et al.15) 

measured QALY adjusted by utility scores in relation 

to surgical complications.

2) Immediate Surgery versus Active Surveillance 

for Micro-PTC

Four recent studies conducted economic evaluation 

analyses comparing the two strategies in managing 

micro-PTC. Oda et al.16) suggested that immediate 

surgery for micro-PTC is 4.1 times more expensive 

than AS over a time span of 10 years in Japan. 

However, Oda et al.16) did not compare the costs of 

these strategies after 10 years. Another CMA study in 

Australia reported that immediate surgery may have a 

long-term economic advantage for patients with mi-

cro-PTC who are likely to require more than 16.2 

years of follow-up in an AS scheme.17) These numbers 

are concordant with a CUA study from China.18) Lang 

and Wong18) suggested that AS for micro-PTC is cost 

saving relative to immediate surgery in the first 16 

years of diagnosis. Thereafter, it continued to be a 

more cost-effective option than immediate surgery for 

a selected group of micro-PTC. However, Lang and 

Wong18) assumed patients undergoing AS would have 

a health utility of 1, which is equivalent to a completely 

healthy state. Another CUA study from Canada using 

the utility value for patients undergoing AS of 0.88, 

and demonstrated that the cost-effectiveness of im-

mediate surgery for micro-PTC is dependent largely 

on the health utility associated with AS of individual 

patients, as well as the remaining life expectancy of 

the patient after diagnosis.19) 

3) TT with Prophylactic Central Neck Dissection 

(pCND) versus TT for Low-risk PTC

Four studies evaluated cost-effectiveness of the 

pCND in patients with low-risk PTC compared with TT 

alone.20-23) Three of them, the authors concluded that 

TT plus pCND was more costly and less effective than 

TT alone.20-22) In contrast, one CUA study found that 

TT plus pCND to be more cost-effectiveness after 

nine years from the initial operation.23) The main dif-

ferences of this study from others were outcome 

probabilities, quality adjusted factors, utility scores, 

model, and annualized recurrence risk.

4) Molecular Test for Indeterminate Thyroid 

Nodules

Four studies in United States and Canada conducted 

economic evaluations of molecular testing for in-

determinate thyroid nodules.24-27) These studies yield-

ed a variety of results, with three of them demonstrat-

ing cost saving and improved quality of life,24-26) while 

one study has shown the opposite after accounting for 

the costs of long-term follow-up.27) There were dif-

ferences in the cost of molecular test and thyroid sur-

gery, the sensitivity and specificity of molecular test, 

and the probability of malignancy of the nodule for 

each study.

5) RAIT Using rhTSH versus RAIT after Thyroid 

Hormone Withdrawal (THW) for Differentiated 

Thyroid Carcinoma 

Five economic evaluations on the use of rhTSH 

were conducted in different countries, and they have 

reported heterogeneous results.28-32) In the French 

context, rhTSH avoids the transient THW-induced de-

terioration of health-related quality of life but is un-

likely to be cost effective (€474/patient).28) Mernagh 

et al.29,30) found that rhTSH was cost effective with an 

ICER of CDN$1,520/QALY and €958/QALY in the 

Canadian and German perspectives, respectively, us-

ing a Markov model and lifetime horizon. In the 

Spanish context, rhTSH is superior to THW with an 

ICER of -12,795€/QALY.31) In the US context, the 

ICER of rhTSH was $52,554/QALY over a 4-year peri-

od, and results were sensitive to potential variations 

in cost of rhTSH, rates of remnant ablation, time off 

work, and quality of life.32) Differences in results may 

be explained by the clinical and economic inputs in-

cluded in these economic evaluations. 

Data Sources and Types of Costs

Table 4 shows the data sources of costs in each 

study. Medical direct costs were derived from SR, 

Medicare reimbursement, raw clinical trial and registry 

data obtained from medical centers, and combinations 

of these data sources. Of the 49 economic evaluation 
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Table 4. Sources in thyroid cancer studies for medical and non-medical costs of economic evaluation

Type of costs
Total
N (%)

CA+CMAa

N (%)
CEA+CUAb

N (%)

Medical direct costs
  Medicare reimbursement 15 (30.6) 5 (10.2) 10 (20.4)
  Medicare reimbursement+Raw datac 10 (20.4) 3 (6.1) 7 (14.3)
  Raw data 9 (18.4) 4 (8.2) 5 (10.2)
  Medicare reimbursement+SRd 8 (16.3) 1 (2.0) 7 (14.3)
  SR 4 (8.2) 4 (8.2)
  SR+Medicare reimbursement+Raw data 2 (4.1) 2 (4.1)
  SR+Raw data 1 (2.0) 1 (2.0)
  Total 49 (100.0) 13 (26.5) 36 (73.5)
Non-medical direct costs
  Traffic charge 1 (2.0) 1 (2.0)
  Not included 48 (98.0) 13 (26.5) 35 (71.4)
  Total 49 (100.0) 13 (26.5) 36 (73.5)
Indirect costs
  Productivity losse 12 (24.5) 12 (24.5)
  Expenses related to death 3 (6.1) 1 (2.0) 2 (4.1)
  Productivity loss+Expenses related to death 1 (2.0) 1 (2.0)
  Not included 33 (67.3) 12 (24.5) 21 (42.9)
  Total 49 (100.0) 13 (26.5) 36 (73.5)

CA: cost analysis, CEA: cost-effectiveness analysis, CMA: cost-minimization analysis, CUA: cost-utility analysis, N: 
number, SR: systematic review 
aCA and CMA studies are presented in a single column, since both evaluation methods compare the costs of the 
intervention.
bCEA and CUA studies are presented in a single column, since both evaluation methods compare the effectiveness 
of the intervention.
cClinical trial, registry, or single hospital data.
dSR for medical direct costs.
eLoss of work/revenue/production caused by the unavailability of an employee for any reason.

studies, 15 studies used Medicare reimbursement as 

a data source of medical direct costs; 10 studies used 

combinations of Medicare reimbursement and raw da-

ta; 9 studies used raw data alone; 8 studies used 

combinations of Medicare reimbursement and SR; 4 

studies used SR; 2 studies used combinations of SR, 

Medicare reimbursement data, and raw data; and 1 

study used SR in combination with raw data. In addi-

tion to medical direct cost data sources, reporting of 

non-medical direct costs was reviewed. Only 1 study 

among the 49 economic evaluation studies reported 

non-medical direct costs, involving transportation 

expenses. Reporting of indirect costs was also re-

viewed; it included expenses related to death and pro-

ductivity loss. Productivity loss was reported in 12 

studies, expenses related to death were reported in 

3 studies, and productivity loss in combination with 

expenses related to death was reported in 1 study, 

comprising 16 of the 49 studies. Non-medical direct 

costs and indirect costs were not measured in most 

of the studies, and data sources were not presented 

in most cases.

Data Sources of Clinical and Non-clinical 

Outcomes

The data sources of clinical and non-clinical out-

comes used in the economic evaluation studies are 

listed in Table 5. Clinical outcomes included complica-

tions from thyroid surgery, recurrence-free survival, 

overall survival, progression-free survival, disease-free 

survival, cancer-specific mortality, optimal nodule 

management, long-term treatment/follow-up, hospital 

stay, surgery time, tumor progression or spread, diag-

nostic accuracy, successful ablation rate, detection of 

medullary thyroid carcinoma at early stages, secondary 

cancer diagnosis, cancer detection rate, recurrence 



Mijin Kim, et al

www.ijthyroid.org 101

Table 5. Data sources in economic evaluation studies of clinical outcomes for thyroid cancer

Type of outcomes
CA

N (%)
CMA
N (%)

CEA
N (%)

CUA
N (%)

Clinical outcomes
  Non-SR-based literature review - - 5 (83.3) 26 (74.3)
  Clinical trial - - - 5 (14.3)
  Prospective or retrospective cohort - 1 (12.5) 1 (16.7) 1 (2.9)
  Not certified 5 (100.0) 7 (87.5) - 3 (8.6)
  Total 5 (100.0) 8 (100.0) 6 (100.0) 35 (100.0)
Non-clinical outcomes
  Non-SR-based literature review - 1 (11.1) 4 (44.4) 26 (78.8)
  Medicare reimbursement 4 (66.7) 6 (66.7) 3 (33.3) -
  Raw dataa 1 (16.7) 2 (22.2) 2 (22.2) 5 (15.2)
  Expert opinions - - - 1 (3)
  Not certified 1 (16.7) - - 1 (3)
  Total 6 (100.0)b 9 (100.0)b 9 (100.0)b 33 (100.0)b

CA: cost analysis, CEA: cost-effectiveness analysis, CMA: cost-minimization analysis, CUA: cost-utility analysis, N: 
number, SR: systematic review 
aClinical trial, registry, or single hospital data.
bTotal number exceeds the number of studies owing to studies having more than one data source.

with delayed diagnosis, and quality of life. Most of the 

clinical outcomes were derived from non-SR based lit-

erature reviews, followed by clinical trials and pro-

spective or retrospective cohort studies. Non-clinical 

outcomes included costs, incremental increases in 

costs, ICERs, cost-effectiveness ratios, utility, in-

cremental cost-utility ratios, and life-year gained and 

QALY values. Most of the non-clinical outcomes were 

derived from non-SR based reviews, followed by med-

ical reimbursement data, raw clinical trial, registry, and 

single hospital data, and expert opinions. 

Discussion

The growing economic burden of thyroid cancer 

justifies the need for economic evaluation in this area. 

Contributions from the field of economics can support 

relevant decision-making processes, but economic 

evaluation studies focusing on the management of 

thyroid cancer are limited. In this review, we identified 

49 thyroid cancer-related economic evaluation studies 

that showed a wide variety of methodological ap-

proaches on various topics. A comprehensive review 

of these studies found several aspects to consider 

when conducting or interpreting economic evaluation 

research on thyroid cancer. 

Notably, “CEA” as defined by the authors may in-

clude “CUA” in the strictest sense; among the 

29-thyroid cancer-related CEA studies defined as 

such by the authors, 23 were re-classified in this 

study as CUA studies. This means that most studies 

classified as CUA studies share the same evaluation 

methods as studies classified as CEA studies. Based 

on the authors’ definition, the number of CA, CMA, 

CEA, and CUA studies was 9, 3, 29, and 8, 

respectively. When the reviewers’ definition was ap-

plied, a significant number of studies (31/49, 63%) 

were re-classified, as follows: 5 CA, 8 CMA, 6 CEA, 

and 30 CUA studies. The traditional classification of 

economic evaluation includes CMA, CEA, CUA, and 

CBA.33) The measurement of costs is similar across all 

economic evaluation methods, but the outcome varia-

bles and their measuring methods differ.33) CBA is 

rarely used in healthcare evaluation owing to the diffi-

culty in assigning a monetary value to clinical results, 

and no studies used CBA in the context of patients 

with thyroid cancer.34) 

Applying different types of economic evaluation to 

the same topic can lead to contrasting results.13-15) 

The choice of a particular type of economic evaluation 

depends on the nature of the expected health effects 

of the interventions under study. For example, if the 
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intervention is expected to have a major effect on 

health-related quality of life, CUA must be used, 

where the health outcome is measured in terms of a 

patient’s length of life weighted by a valuation of the 

health-related quality of life. However, if health-re-

lated quality of life is not being assessed as a relevant 

health effect of the interventions studied, CEA is the 

required form of economic evaluation where the health 

outcome is measured by length of life. Shrime et al.,13) 

Lang and Wong,14) and Al-Qurayshi et al.15) compared 

the cost-effectiveness of HT and TT for low-risk PTC. 

Shrime et al.13) reported that TT was substantially pre-

ferred over HT as an initial treatment using CEA, 

whereas Lang and Wong14) and Al-Qurayshi et al.15) 

reported that HT was more cost-effective than TT in 

low-risk PTC patients using CUA.13-15) In this regard, 

in the process of interpreting and selecting economic 

evaluation studies for decision-making on con-

troversial issues, it is important to be aware of how 

outcomes in relation to certain issues are reflected in 

differing studies and to ensure that the relevant out-

comes are identified and considered. 

One of the main challenges in economic evaluations 

is deciding which costs should be included and how 

these costs should be measured and valued. All the 

studies in our analysis included direct costs, with 71% 

of the studies using Medicare reimbursement as a da-

ta source. Moreover, 33% of the studies included in-

direct costs, with most studies focusing on loss of 

productivity.11,13,15,21,22,24,28-32,35-39) Productivity loss 

may be temporary, such as taking time off to undergo 

treatment, or it may be permanent due to early 

retirement. While it is an important component in con-

sidering the social burden of cancer, the most appro-

priate methods and instruments for estimating pro-

ductivity loss remain an area of considerable debate. 

Our study found that the value of productivity loss in 

thyroid cancer-related economic evaluation studies 

was most commonly determined using public sta-

tistics, literature reviews, and assumptions (Supple-

mentary Tables 3-6). 

We also found that input probabilities for models 

and utility scores for outcomes were mostly based on 

literature reviews. For example, Lang and Wong18) 

compared cost-effectiveness between early surgery 

and a non-surgical approach in managing incidental 

micro-PTC. The probabilities for progression using a 

non-surgical approach and for recurrence were ob-

tained from four previous observational studies. It is 

possible that the progression or recurrence rate may 

change as more validation studies are performed. In 

addition, in that study, utility scores for healthy status 

determined using a Markov decision tree model were 

extracted from a previous study.18) Probabilities and 

utility scores depend on clinical settings. Therefore, 

obtaining these data from a prospective cohort and 

applying them to analysis is likely to help with estab-

lishing cost-effective guidelines for thyroid cancer, 

considering regional characteristics.

Through this study, we identified 49 thyroid can-

cer-related economic evaluation studies undertaken 

over 15 years up to May 2021 and critically evaluated 

the application of economic analysis to thyroid cancer. 

Most studies inevitably dealt with specific con-

troversial issues as they arose, with CEA and CUA 

studies often used without a clear distinction. Direct 

medical costs were mostly calculated based on 

Medicare or insurance-based reimbursement data in 

order to obtain objectiveness in economic evaluation 

results through excluding the impact on the delivery 

system or each hospital for each medical institution by 

country. Input probabilities for models and utility 

scores for outcomes were mostly based on literature 

reviews. However, most economic assessment stud-

ies on patients with thyroid cancer did not include 

non-medical direct costs and indirect costs. In partic-

ular, they were limited in comparing the economic 

burden in relation to an intervention involving thyroid 

cancer patients, because the total illness costs for pa-

tients with thyroid cancer could be underestimated if 

non-medical direct costs are not considered. We also 

found that contrasting results may be obtained when 

different economic evaluations, and different clinical 

and economic inputs are applied for the same topic. 

Even though CUA and CEA were considered the same 

method, there was only 77% (weighted Kappa index) 

consistency across these studies. This finding sug-

gests that it is important to choose an economic as-
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sessment method suitable for the precise topic under 

consideration. 

Therefore, our SR provides relevant information on de-

termining research methods and overcoming limitations 

of existing research. It will also help decision-makers 

with limited resources in choosing more cost-efficient in-

terventions through facilitating appropriate estimation.

Supplementary Materials

Supplementary data is available at https://doi.org/ 

10.11106/ijt.2022.15.2.74.
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