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Introduction 

A systematic review (SR) can provide rigorous and complete evidence to support decision 1 

makers who consider both the effectiveness and cost-effectiveness of health interventions. A 2 

dramatic increase in published health economic (HE) studies, more specifically cost* and cost-3 

effectiveness† studies, has resulted in the consequent proliferation of systematic reviews with 4 

cost and cost-effectiveness outcomes (SR-CCEO) (1, 2). First, such reviews help to identify 5 

strengths and weaknesses in HE studies, modelling methodologies, and data for modelling 6 

inputs. Secondly, SR-CCEOs may be informative for decision makers in resource allocation 7 

decisions for health interventions, especially in countries with limited capacity for health 8 

technology assessment (HTA). 9 

However, it is challenging to appropriately interpret SR-CCEOs due to their heterogeneity in 10 

applied methods and reporting, and furthermore, due to variability in clinical and health settings 11 

in the original studies that they include. Methodological guidance and checklists that improve 12 

the quality of SRs on clinical evidence and/or decrease risk of bias in their interpretation or 13 

synthesis (3-6) have limited applicability for SR-CCEOs. There is little specific methodological 14 

guidance for SR-CCEOs (7-11). Although Chapter 20 of the Cochrane Handbook for 15 

Systematic Reviews of Interventions of the Cochrane Collaboration (Cochrane) (12) and three 16 

papers related to informing clinical practice guidelines (7-9) provide guidance, their 17 

recommendations do not focus on evaluating the quality of conduct or the risk of bias in SR-18 

CCEOs. A critical analysis of guidelines on conducting and reporting SR-CCEOs identified 19 

multiple disagreements in these recommendations, suggesting that a standardised approach to 20 

conducting SR-CCEOs is needed (13).  21 

Making universal recommendations for SR-CCEOs is difficult because they differ in several 22 

important aspects, in particular, with regard to their search and inclusion criteria, such as the 23 

                                                
* For the purpose of this paper, cost studies are defined as studies analysing the costs of healthcare 
interventions including cost descriptions and cost-of-illness (economic burden of disease) studies. 
Sometimes cost studies might be based on an explicit comparison of alternatives. 
† By cost-effectiveness studies we mean full economic evaluations, including cost-minimization, cost-
effectiveness analysis, cost-utility analysis, cost-benefit analysis, and cost-consequence analysis. 
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types of studies included (trial or model-based, cost or cost-effectiveness), or in reporting solely 24 

economic characteristics or economic data alongside clinical outcomes. They also have 25 

different objectives, eg, to assess variability in outcomes and synthesize the findings, to identify 26 

the evidence gaps, or to assess the methods used. 27 

Overall, SR-CCEO reliability and usefulness will improve with good practice guidance for SR-28 

CCEOs with different objectives. Thus, ISPOR—The Professional Society for Health 29 

Economics and Outcomes Research established a global, multi-stakeholder, multi-disciplinary 30 

expert task force, to address this need (Appendix A). 31 

While general recommendations on conducting SR-CCEOs are provided, the main goal is 32 

guidance on critical appraisal of SR-CCEOs regarding their quality and risk of bias. This report, 33 

which includes the ISPOR CrIteria for Cost (-Effectiveness) Review Outcomes (CiCERO) 34 

Checklist, will assist researchers, producers of health technologies and evidence users 35 

(decision makers / commissioners).  36 

The task force categorized the recommendations according to the six stages of conducting an 37 

SR-CCEO. (Table 1). 38 

<<INSERT TABLE 1 HERE>> 39 

 40 

Stage 1. Planning and development 41 

 42 

Each SR should be based on a comprehensive predefined protocol. It is a preferred practice to 43 

make the protocol of SR publicly available to prevent duplication of ongoing reviews, increase 44 

reproducibility of the research, and to avoid selective reporting. This can be achieved by 45 

registering the protocol with either immediate or delayed open access, (PROSPERO, the 46 

Centre for Open Science, or another independent online database), or by publishing it. Any 47 

deviations from this protocol should be included in the final report or publication. Independent of 48 

protocol availability, each review should have clearly stated objectives consistent with its 49 

reported results and conclusions, such as to synthesize the outcomes or to assess the 50 

methods.  51 

 52 

It is routine practice to develop eligibility criteria around the PICO (population, intervention, 53 

comparator, and outcome) mnemonic in clinical reviews (14) or reviews of full economic 54 

evaluations (8). However, PICO or its derivatives are not fully applicable for methodological (eg, 55 

reviews appraising the design of economic models) or cost reviews (eg, cost of illness) in which 56 

the “comparator” or “intervention” component may be absent.  57 
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 58 

Depending on the objectives of the SR-CCEO, its design can be focused on: 59 

- Model-based studies: eg, reviews assessing quality of models and reviews of studies 60 

using a life-time time horizon;  61 

- Empirical health economic‡ studies: eg, reviews assessing treatment costs and reviews 62 

of cost-effectiveness studies using a short time horizon;  63 

- Or both, eg, reviews with broad perspectives and multiple time horizons. 64 

 65 

Because SR-CCEOs are often used to inform decision makers, additional framing definitions 66 

are essential: time horizon and study perspective. These elements define which methods 67 

should be used for the literature search and synthesis.  68 

 69 

 70 

Stage 2. Search for evidence 71 

 72 

A review cannot be considered systematic if it is based on evidence identified through a non-73 

targeted, unsound, incomplete, or non-reproducible search (15). The quality of the search 74 

depends on the experience of the person or group who developed the search (16, 17). 75 

Approaches to improving the quality of the search include involving information specialists or 76 

library scientists in search strategy development and using the peer-review electronic search 77 

strategies (PRESS) guideline (17, 18).  78 

 79 

If a SR-CCEO is performed to update existing reviews, reusing the same search strategies may 80 

be appropriate. However, the quality of the initial search strategy should be re-evaluated. If a 81 

review uses search strategies from existing reviews to answer amended research questions, 82 

reviewers need to ensure that the adaptations in the objectives are reflected in the search 83 

strategy. 84 

 85 

Conducting a SR is time-consuming. For clinical reviews it takes an average of 17 months from 86 

the registered project start to the publication date (19, 20). We expect that SR-CCEOs will have 87 

similar timelines: adding search words related to costs to the search line used in a clinical SR 88 

                                                

‡ The task force uses the term ‘empirical studies’ for single study-based economic evaluations, such as randomised 

and non-randomised trial-based economic evaluations, but also observational studies (single arm, multiple arm, real 

world data) that are used as a basis for cost-effectiveness analyses, often called piggy-back studies. Empirical 

studies are contrasted with modelling studies, explicitly synthesizing data using various sources.  
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will result in less hits, but a more complicated complementary search for grey literature will 89 

often be needed. 90 

 91 

Cochrane requires the search date to be within 12 months of the publication date (12). This 92 

requirement is appropriate for SR-CCEOs summarizing outcomes. Therefore, a SR-CCEO 93 

should be conducted in the shortest time possible that does not compromise quality and 94 

comprehensiveness or should be updated prior to publication. Approaches that can decrease 95 

the review’s time requirement include narrowing the SR-CCEO’s objective or setting search 96 

restrictions if it is feasible and defensible. However, the task force believes that time duration 97 

may be less crucial for methodological than other reviews, given their objectives.  98 

  99 

Selection of literature databases 100 

 101 

Which sources to include in the systematic search should be justified primarily by the review’s 102 

objectives, and it is unlikely that searching a single database will identify all relevant literature 103 

(22). There are different viewpoints on the best databases to search (7, 21, 23). However, an 104 

empirical study concluded that a search in Embase, HTA-journal database, MEDLINE/PubMed, 105 

and Scopus enabled identification of almost all the references in a SR-CCEO (23).  106 

 107 

To minimize the risk of missing relevant studies, we recommend starting with the most 108 

commonly used international databases for cost and cost-effectiveness studies. A review of 109 

cost-effectiveness reviews, ie, an umbrella review, showed that the most commonly used 110 

resources (in order) were: MEDLINE, NHS EED (updated up to 2015), checking reference lists, 111 

Embase, and health technology assessment (HTA) report databases (21). See Appendix B for 112 

databases reflecting specific health topics and for SR-CCEOs with a regional focus.  113 

 114 

Including multiple databases will likely identify more relevant studies, but it comes at the cost of 115 

additional records that need screening (24, 25). While we recommend searching at least three 116 

databases, if the reviewers chose not to, their decision should be well-justified and confirmed 117 

with evidence.  118 

 119 

Developing and reporting a search strategy 120 

 121 

The search strategy should be comprehensive enough to identify all relevant literature and 122 

reproducible, therefore, described in detail. Existing search filters can be used to identify cost 123 

and cost-effectiveness studies (26, 21) In addition, recommendations on search term and filter 124 
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selection (including Boolean operators), as well as considerations on sensitivity to specificity 125 

trade-offs and SR-CCEO objectives, are useful (7, 12). 126 

 127 

Review authors should consider whether applying restrictions in the search (date of publication, 128 

study design, publication format, language, age of the subjects) might limit identification of all 129 

relevant literature. For example, if the review searched both clinical and cost-effectiveness 130 

studies and limits the search to RCTs, it misses possibly relevant model-based research.  131 

 132 

Reviewers should consider that empirical studies measuring both clinical and cost outcomes 133 

are likely to report clinical and cost/cost-effectiveness results in separate publications. 134 

Therefore, for reviews with both clinical and economic studies, separate searching for articles 135 

reporting on either outcome may be preferable to increase the search results’ 136 

comprehensiveness. 137 

 138 

Supplemental searches 139 

 140 

Even comprehensive search strategies may miss relevant studies, as approximately 4% of 141 

included studies were missed by database searches (23). In addition to database searches, 142 

other strategies to identify published literature include “snowballing” techniques (searching the 143 

bibliographies of all included studies), personal knowledge of existing studies, citation tracking 144 

or by contacting experts in the field (27). This means that the process of identifying relevant 145 

literature should include supplemental searches (28) using at least one-step back citation 146 

tracking of included studies. 147 

  148 

Searching for grey literature 149 

 150 

Searching grey literature§ is challenging because the results are dependent on when the search 151 

is conducted, and therefore, potentially non-reproducible. However, grey literature may be 152 

particularly important to SR-CCEOs as one way to address publication bias. Thus, if a search of 153 

grey literature is not performed, it should be clearly justified.  154 

 155 

We recommend including grey literature and to follow recommendations on grey literature 156 

searches (29). A supplementary search on HTA is especially important for SR-CCEOs because 157 

relevant reports may be not be in HTA databases. (See sources in Appendix B, sections 2 and 158 

3). Furthermore, the authors may want to explore platforms that collect and aggregate grey 159 

                                                
§ Grey literature refers to research that is either unpublished or has been published outside of the 
traditional commercial or academic publishing and distribution channels. Examples of grey literature 
include: government reports, policy statements, and issues papers. 
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literature regarding specific topics, such as Program for Monitoring Emerging Diseases 160 

(ProMED) of the International Society for Infectious Diseases (https://promedmail.org/about-161 

promed/). 162 

 163 

As a general rule, we do not recommend that abstracts of conference proceedings be included 164 

in a search, even if technically possible. Scientific conference abstracts in SR-CCEOs could 165 

increase the risk of bias because it has been shown that more than half of such abstracts 166 

ultimately fail to publish their results after peer review in full (30), while other abstracts, eg, the 167 

Society of Medical Decision Making (SMDM), Health Technology Assessment international 168 

(HTAi) conference abstracts, are not indexed in international databases. Nevertheless, 169 

reviewers may include them if they make a solid argument for inclusion, for instance, to identify 170 

such abstracts for further follow-up for full text publications.  171 

 172 

Social networks (a social media website or other application sharing information) may become 173 

additional sources of both clinical and economic data for SR-CCEOs. Although unknown, the 174 

risk of bias from these sources seems obvious. Reviewers should not apply information derived 175 

from such networks without first evaluating the risk of bias. 176 

 177 

Stage 3. Study selection and eligibility  178 

 179 

The study selection process includes screening of titles, abstracts, and full-text publications. 180 

Methods for study selection should promote transparency and minimize bias. The transparency 181 

in a SR-CCEO can be achieved by following SR reporting guidelines, such as the PRISMA 182 

statement (6). There is unlikely to be a “one size fits all” approach, so when evaluating a SR-183 

CCEO, it is important to evaluate how the methodological approach may contribute to risk of 184 

bias. 185 

 186 

For a SR-CCEO using the methods and/or outcomes from previously published reviews, the 187 

risk of bias increases when the previous reviews’ data analysis steps are applied. For example, 188 

the risk of bias would be higher if not only the search results are applied, but also full-text 189 

inclusion, due to the uncertainty in reliability of each of the literature selection and analysis 190 

steps. 191 

 192 

Process of study selection 193 

 194 

There are a number of tools and methodological recommendations on study selection in clinical 195 

SRs that are relevant for a SR-CCEO. For example, AMSTAR-2 (A MeaSurement Tool to 196 
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Assess systematic Reviews) appraises the quality of conduct around study selection (3), and 197 

Robson et al. (2018) summarizes the key conclusions of a SR related to study selection 198 

methods (31). The common recommendation to minimize the risk of excluding a relevant study 199 

or including an irrelevant study, is to perform each step of the study selection process - ideally 200 

independently - in duplicate, with conflicts resolved through discussion and/or by a third party 201 

while a combination of both is to be preferred. 202 

 203 

One approach to address the risk of bias in literature selection if resources are limited, is to be 204 

more liberal in reviewing titles and/or abstracts for inclusion by a single reviewer and then at the 205 

full-text review stage, ensure that there is duplicate reviewing and stringent criteria application. 206 

This should mitigate any issues with a single reviewer and balance the risk of overinclusion 207 

(which comes with more research costs) with the risk of excluding relevant citations (30, 31).  208 

  209 

Another strategy is using tools with machine learning capabilities, eg, Abstrackr, DistillerSR, 210 

SWIFT-Active Screener, and RobotAnalyst. In particular, these tools can be used to duplicate 211 

the manual selection. While machine-learning tools decrease screening time, the risk of bias in 212 

using such tools is currently uncertain. The available evidence is limited, and their performance 213 

is highly varied (32-34). If non-validated artificial intelligence tools are used, their literature 214 

screening accuracy should be tested on a sample and their use should be clearly reported.  215 

 216 

Restrictions in eligibility criteria 217 

 218 

It is difficult to characterize how the use of greater restrictions in study selection relates to the 219 

relevance and bias of a review’s outcomes because such restrictions can increase or decrease 220 

these measures. For example, in clinical reviews, restricting the inclusion criteria to RCTs may 221 

increase the risk of bias with respect to adverse event rates (underestimation), but decrease 222 

the risk of bias in estimates of effectiveness.  223 

 224 

For SR-CCEOs, there are a variety of relevant restrictions that might be considered beyond 225 

study design. The combination of these restrictions represents trade-offs between internal 226 

validity and broader generalizability (Box 1). Furthermore, restrictions on study perspective and 227 

cost methodologies (how and which costs are included in the analyses) may increase or 228 

decrease bias relative to the review’s intended purpose. 229 

<<INSERT BOX 1 HERE>> 230 

 231 

Our experience suggests that applying restriction criteria during the search or when screening 232 

titles and abstracts is efficient. However, sometimes, full text reading is unavoidable. If 233 
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evidence quality is used as an exclusion criterion, another approach to assess the risk of bias 234 

would be to apply a scenario analysis where excluded sources are included to see if that 235 

changes the conclusion. 236 

 237 

Stage 4. Critical appraisal of included studies 238 

 239 

HTA bodies demand transparency and sound methods in original cost and cost-effectiveness 240 

studies to apply them in appraisals. Logically, to reduce flaws in synthesizing the evidence, a 241 

SR-CCEO should include a methodological quality assessment of included studies.  242 

 243 

While assessing the quality of included studies, reviewers should provide a qualitative 244 

description and a critique of the evidence base. Reviewers should be explicit about: 1) the 245 

existence of and the type of biases that may exist in each study, eg, quality, quality of reporting, 246 

and sponsorship in the study, and 2) whether and how estimates were adjusted for 247 

transferability and with what assumptions. To increase the consistency in assessment of the 248 

methodological quality of each included study, one of the standard checklists (see below) is 249 

justified and should be used over self-designed evaluation approaches. 250 

 251 

Appropriate methodological quality assessment for various kinds of cost and cost-effectiveness 252 

publications depends on the type of research conducted, eg, a trial-based study may need to 253 

focus more on consideration of population generalizability. Thus, assessment of quality in an 254 

empirical cost or cost-effectiveness study should not be handled in the same way as the 255 

assessment of a model.  256 

 257 

There are a number of checklists developed to assess methodological quality and/or quality of 258 

reporting in included cost and cost-effectiveness studies (9). The most commonly used are: 259 

- British Medical Journal checklist (35);  260 

- Phillips checklist for model-based studies (36); 261 

- Quality of Cost-Effectiveness Studies checklist for model-based evaluations (37) 262 

- Consensus on Health Economic Criteria (CHEC) for trial-based studies (38);  263 

- Consolidated Health Economic Evaluation Reporting Standards (CHEERS) (39); 264 

- Bias in Economic Evaluation (ECOBIAS) Checklist for trial- and model-based studies 265 

(40); 266 

- Second Panel on Cost-Effectiveness checklist (41). 267 

- TRansparent Uncertainty ASsessmenT (TRUST) Tool for systematically identifying, 268 

assessing, and reporting uncertainties in decision models (42)  269 

- Questionnaire to assess the relevance and credibility of a modeling studies (43). 270 
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 271 

Most of these tools are comparable in their coverage of key design characteristics. However, 272 

they differ in the extent to which they are suitable for empirical or model-based studies or 273 

whether their specific focus is on the quality of methods or on reporting. TRUST deviates in this 274 

respect; it is focused on identifying, assessing, and reporting uncertainty (42). In addition, the 275 

reviews of modelling studies will benefit from assessment of data source quality in the models 276 

(44). 277 

 278 

The selection of the right methodological quality instrument will be a trade-off between the 279 

research question and objectives of the SR-CCEO, the available research capacity, the 280 

thoroughness of the evaluation of quality, and the requirements of the project funder or the 281 

target journal (if any). A comparative assessment of the checklists is reported by Wijnen et al. 282 

(2016) (9). No single checklist can be recommended, but a clear motivation must be given for 283 

use in the SR-CCEO. 284 

 285 

To minimize systematic and non-systematic errors, at least, two reviewers should assess the 286 

quality of studies included in a SR-CCEO independently. 287 

 288 

 289 

Stage 5. Data extraction and synthesis 290 

 291 

Performing data extraction 292 

The same data extraction standards and expectations that apply to SRs of clinical effectiveness 293 

should be applied to SR-CCEOs. Data extraction by a single reviewer results in more errors on 294 

average than does duplicated data extraction with the observed relative difference in accuracy 295 

of 21.7% (45). While duplicated extraction is preferred from the accuracy viewpoint, there is a 296 

trade-off between the accuracy and efforts required (30), especially since a SR-CCEO 297 

generally involves extracting a broad range of target outcomes (ie, clinical, cost, and cost-298 

effectiveness outcomes), as well as data related to methodology. If an independent duplicated 299 

extraction is not possible, reviewers may consider performing a verification of study 300 

characteristics and extracting outcome data independently in duplicate (46).  301 

Performing data synthesis 302 

Considerations for synthesizing data depend on the purpose of the review, eg, synthesizing the 303 

outcomes or reporting methodological issues (47). There is no consensus on the best way to 304 

synthesize economic evidence. Possible approaches include structured narrative synthesis 305 
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(using descriptive methods instead of statistical approaches) (12), graphical synthesis (eg, cost-306 

effectiveness diagram, permutation matrix) (48, 49), hierarchical matrix (50), or quantitative 307 

synthesis/meta-analysis (see “Meta-analysis in SR-CCEO”) (51, 52). The stated order reflects 308 

the most applicable synthesis approach, ie, the approach that can be used under any 309 

circumstances to the least used synthesis based on lack of applicability.  310 

One of the main challenges in choosing the “best” synthesis method for a particular SR-CCEO 311 

is matching the approach to synthesis to the review’s scope and the observed variability among 312 

the studies it identifies. This variability can be methodological, clinical, or health setting 313 

(administrative or jurisdiction-related). It is especially challenging to make a single 314 

recommendation on a synthesis approach because SR-CCEOs themselves have broadly 315 

different scopes. Some reviews comment on the implication of the cost and cost-effectiveness 316 

studies for a broad range of jurisdictions, while others comment on the implication for a much 317 

narrower range, eg, HTA for a single government. 318 

A premise to enable assessment of the synthesis’s adequacy is a clearly defined objective that 319 

includes the intended audience (jurisdiction or health setting). Guiding questions should be 320 

used to assess clinical, health setting, and methodological compatibility (diversity or variability 321 

that cannot be measured statistically). These questions should be informed by tools for 322 

assessing transferability and applicability (53, 54), for instance using a decision chart for 323 

assessing the transferability of cost and cost-effectiveness results between countries (55). 324 

Generally, results from modelling studies and empirical studies should be synthesized 325 

separately. Cost and cost-effectiveness studies based on trials or observational study designs, 326 

as well as probabilistic and deterministic analyses, should be synthesized separately, too. In 327 

addition, incorporating the results of sensitivity analyses should be considered (56, 57).  328 

When synthesising numeric values, papers will likely be excluded based on missing information 329 

necessary for judging eligibility, applicability, homogeneity, etc. For example, missing 330 

demographic characteristics of the population analysed may make it impossible to determine if 331 

the study applies to an age group that the SR-CCEO focuses on. This should be properly 332 

documented. Ideally, sensitivity analysis should be done with and without the questionable 333 

sources. 334 

In a SR-CCEO that summarizes cost or cost-effectiveness outcomes, all cost data should be 335 

converted into the same currency. In addition, it should be expressed in the same year, ie, 336 

inflation-adjusted, using the standard inflator for the country on which the analysis is focused, 337 

before the results are synthesized either narratively or quantitatively.  338 
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In the assessment of costs heterogeneity, the methodological, clinical, and setting compatibility 339 

should be considered where, in particular, the latter two will have their impact on resource use. 340 

For instance, the choice of conversion approach for costs would depend on settings’ 341 

comparability (53, 54), with purchasing power parity (PPP) used to compare costs in 342 

heterogeneous settings. While standardization of costs should be undertaken for the synthesis, 343 

the original costs reported in the study should also be presented in the SR-CCEO as with all 344 

relevant original data, since valuation methods may differ (58).  345 

SR-CCEOs that assess the methodology of included cost and cost-effectiveness studies have 346 

an exceptionally wide set of methodological questions on which they may focus (59). Hence, for 347 

such reviews, it is likely that only the broad criteria on narrative synthesis are applicable, unless 348 

the review is based on a narrow objective of only including studies that are comparable.  349 

 350 

Exploring heterogeneity in data 351 

 352 

Figure 1 illustrates that the “right” approach for summarizing cost and cost-effectiveness 353 

outcomes depends on the degree of clinical and methodological compatibility in the studies 354 

included. When studies are not comparable, narrative synthesis/comparison will be more 355 

appropriate. While not all of the differences in reported values can be explained, we strongly 356 

encourage the reviewers to attempt to do so by analysing characteristics of the studies and 357 

their impact on outcomes. Some factors, such as quality of reporting and conflicts of interest in 358 

the studies, can be direct indicators of risks of bias and may contribute to heterogeneity in 359 

outcomes. It is more challenging, though, to assess how methodological differences in the 360 

studies contribute to heterogeneity in outcomes.  361 

Only in the case where the SR-CCEO’s objective is very narrowly focused, is it feasible to 362 

explore associations between modelling methods and costs or cost-effectiveness outcomes 363 

using meta-regression analysis (60). If methodological factors that can potentially explain 364 

differences between the studies’ outcomes are identified, they should be reported.  365 

Meta-analysis  366 

Only studies considered compatible with regard to clinical and health settings (eg, PICO,) and 367 

study methodology (ie, time horizon and study perspective) may be considered for synthesis. If 368 

a SR-CCEO pools outcomes in one common metric compatibility of different health settings (or 369 

jurisdictions) should be carefully assessed (Figure 1). Usually a very high degree of 370 

incompatibility will imply that pooling such results is not appropriate.  371 

 372 
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<<INSERT FIGURE 1 HERE>> 373 

 374 

Therefore, a single quantitative synthesis may only be used in narrowly focused reviews with 375 

approaches to synthesis based on a distribution of outcomes rather than a single “true” 376 

outcome (eg, random-effects models) (12, 61). A SR-CCEO with a broad scope should report 377 

the results for compatible subgroups that are consciously selected, ideally based on predefined 378 

criteria, eg, results for high-income Asian countries. 379 

It is the task force’s opinion that the costs reported in various cost and cost-effectiveness 380 

studies are typically (although not always) more heterogeneous than effects (by heterogeneity 381 

we mean statistically-measured variability). Therefore, Figure 1 suggests a hierarchical 382 

approach in exploring data compatibility/homogeneity and pooling the data. This means each 383 

next level is possible on the condition that ALL of the previous levels have been achieved. In 384 

this way, homogeneity can be assessed in a similar manner as in clinical reviews (12, 61) 385 

Data that can be pooled: 386 

- for cost-effectiveness studies, the average and incremental effectiveness when there is 387 

sufficient homogeneity, as well as clinical and methodological comparability (the 388 

common effectiveness outcomes in cost-effectiveness studies, eg, QALYS or life-years 389 

gained), 390 

- for costing studies, the average costs when there is methodological and health setting 391 

comparability, 392 

- for cost-effectiveness studies, the average and incremental costs when there is 393 

methodological and health setting comparability, 394 

- for cost-effectiveness studies, the net benefit (either net monetary benefit or net health 395 

benefit) when homogeneity and comparability is achieved in all above levels and 396 

willingness to pay threshold homogeneity is observed (or when the disaggregated costs 397 

and benefits can be combined using a common willingness to pay threshold).  398 

 399 

To address incomparability among studies, a sensitivity (sub-group) analysis can be used in a 400 

SR-CCEO, similar to the clinical reviews. 401 

 402 

Publication bias 403 

Publication bias exists if the outcomes of a cost or cost-effectiveness study influence the 404 

publication decision. Bias in cost-effectiveness studies exists when published incremental cost-405 

effectiveness ratios (ICERs) cluster around a proposed threshold, and it is likely to relate to the 406 
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origin of the sponsorship (47). Publication bias in SR-CCEO can be related to multiple reasons 407 

including:  408 

 409 

(a) Failure to submit (sponsored) cost-effectiveness studies that have non-favorable results 410 

(an indicator of publication bias of this type can be a relationship in study sponsorship 411 

and reported incremental cost-effectiveness of technologies); 412 

(b) Priority setting by target journals publishing cost and cost-effectiveness studies, eg, 413 

preference to publish methodological research, innovative evaluations (typically 414 

conducted for high-income settings) and to avoid model adaptations. 415 

 416 

Assessment of publication bias may not be straightforward in SR-CCEOs. Researchers are 417 

advised to follow the task force’s recommendations in Box 2. However, none of the proposed 418 

assessment methods is perfect and we encourage the development of new approaches.   419 

 420 

<<INSERT BOX 2 HERE>> 421 

 422 

 423 

Stage 6. Presentation and reporting  424 

 425 

To optimize usefulness, it is important that the review reports, in sufficient detail, study 426 

characteristics and specific outcomes (at a minimum). More standardized reporting of SR-427 

CCEOs will improve comparability between reviews and may influence future reporting in 428 

primary studies of cost and cost-effectiveness analyses.  429 

 430 

For SR-CCEOs, the outcomes of interest, eg, total costs, life years, QALYs, as well as 431 

methodological aspects, eg, study perspective, health state valuation, type of costs, costs 432 

valuation, should be reported for each included study. Both cost and health outcomes should 433 

be presented separately for each strategy, within each study. Whether it is relevant to report 434 

one “base case” result or a range of results will depend on each specific research question 435 

posed in each separate SR-CCEO (39). 436 

 437 

Economic outcomes and information regarding included studies, eg, the characteristics of 438 

patient populations and the methodological choices adopted in each included study, should be 439 

reported in summary tables. Box 3 presents the common elements in existing checklists 440 

assessing methodological quality and/or quality of reporting in cost or cost-effectiveness studies 441 

(the minimum reporting requirements) (35, 36, 38-40). Other elements that researchers may 442 

choose to report will depend on the review’s objectives, the analysed interventions, and can, for 443 
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instance, include ethical and/or equity considerations as might have been reported in the 444 

studies included, and heterogeneity (subpopulation analysis). The reviewers should 445 

acknowledge the process behind the outcomes of interest choices, eg, whether expert opinion 446 

was involved. 447 

 448 

A SR-CCEO that focuses on decision analytic models should also report the:  449 

(a) Model type and characteristics, eg, clinical pathways, health states, cycle length, 450 

transition possibilities, half-cycle correction applied; 451 

(b) Model validation, eg, face validity, cross-validation against other models, internal and 452 

external validity; 453 

(c) Components of uncertainty analysis extracted and reported separately for probabilistic 454 

and deterministic sensitivity analyses, and scenario/subgroup analyses.  455 

In some cases, there will be more aspects that are relevant to include, eg, disease specific 456 

modelling choices (62).  457 

 458 

<<INSERT BOX 3 HERE>> 459 

 460 

If a SR-CCEO includes studies performed without modeling, the specific reporting should 461 

include study type, eg, RCT or cohort, method(s) of cost calculation, eg, regression or 462 

descriptive; questionnaires, expert opinion, and control (or stratification) variables. 463 

 464 

A compromise should be found between both the reporting of outcomes in summary tables and 465 

their narrative description, especially for items of interest. While a word limit demanded by peer-466 

reviewed journals can restrict reporting, all the relevant information that cannot be included in 467 

the main paper should be presented in online appendices, supplementary materials, and/or 468 

study protocols. 469 

 470 

 471 

Criteria for Cost (-Effectiveness) Review Outcomes (CiCERO) Checklist  472 

 473 

Based on the considerations discussed above, the task force developed the ISPOR CiCERO 474 

Checklist - a tool to assess the quality of reporting, conduct, and risk of bias in SR-CCEOs. 475 

Using CiCERO leads to an overview of the quality and risk of bias in an SR-CCEO (without 476 

resulting in a single score). The general conclusion is dependent on the SR-CCEO’s objectives 477 

and the data extracted. Assessing the quality and risk of bias will identify the review’s critical 478 

weaknesses and give the user a feeling of overall confidence in the results of the SR-CCEO. 479 



Critical Appraisal of Systematic Reviews with Costs and Cost-effectiveness Outcomes: 
an ISPOR Good Practices Task Force Report                 
 
 

15 
 

 480 

CiCERO includes 13 signalling questions to consider when evaluating the quality of reporting, 481 

conduct, and risk of bias in SR-CCEOs (Appendices C, D, and E for the PDF version and 482 

Appendix F for the Excel version). There are three versions of the CiCERO checklist for: 1) 483 

reviews of cost and cost-effectiveness studies, 2) reviews that summarize methods of cost and 484 

costs-effectiveness studies, and 3) SR-CCEOs that use the AMSTAR-2 instrument to assess 485 

quality in included studies.  486 

The process of developing and validating CiCERO is reported in the Box 4. CiCERO’s 487 

development was based on current SR-CCEO knowledge and experience. Because this is a 488 

rapidly developing research area, it is expected that the task force will update CiCERO and the 489 

report’s recommendations in 5 – 7 years. 490 

 491 

<<INSERT BOX 4 HERE>> 492 

 493 

Limitations of the task force recommendations and the ISPOR CiCERO Checklist  494 

 495 

While these recommendations were developed to evaluate the quality of conduct, reporting and 496 

risk of bias of SR-CCEOs, they may be used for conducting a rapid review. A poorly conducted 497 

systematic review, may not perform as well as a properly conducted, transparently reported 498 

rapid review (63). So far, limited information is available on biases related to social networks as 499 

a data source and artificial intelligence in screening and evaluating the literature. Thus, based 500 

on more empirical evidence, these topics should be detailed in future discussions regarding 501 

quality and risk of bias of SR-CCEO. 502 

 503 

Conclusions 504 

 505 

As the number of SR-CCEOs continues to increase, standardizing the preparation, reporting, 506 

and interpretation of their findings is of crucial and growing importance. Such standardization is 507 

required to make effective use of this evidence base to support healthcare decision making. 508 

This report describes good practice recommendations, organised in six stages, for critically 509 

appraising quality and risk of bias in SR- CCEOs. As such, it provides guidance to reviewers on 510 

how to minimize the risk of bias, as well as improve the quality of methods and reporting for 511 

conducting a SR-CCEO. In this way, SR-CCEOs can provide valuable evidence to healthcare 512 

decision makers. 513 

 514 

 515 

 516 
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Table 1.Overview of major quality and risk of bias criteria for systematic reviews of cost 

and cost-effectiveness outcomes 

N Title of the stage Topics covered

Stage 1. Planning and development Clear objective

 Predefined and availability protocol

 Protocol deviations

 

Stage 2. Search for evidence Update or novel systematic review

 Comprehensive or rapid review

 Choice for database(s)

 Number of databases

 Comprehensiveness and reproducibility

 Use of supplementary materials

 Use of grey literature

 

Stage 3. Study selection and eligibility Process of study selection

 Eligibility criteria used

 

Stage 4. Critical appraisal of included studies Tools to appraise the included studies

 Process of appraisal

  

Stage 5. Data extraction and synthesis Process of data-extraction

 Assessment of heterogeneity
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 Methods of synthesis

 Assessment of publication bias

  

Stage 6. Presentation and reporting Reporting of included studies

  Reporting of the synthesis
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Box 1. Study selection restrictions in eligibility criteria that represent trade-offs 

between internal validity and generalizability

 Restriction by publication date: If only including the last X years, the reviewer 

may actually increase generalizability to current and future years due to changes 

in research methods, standard of care, or other parameters.

 Restriction by country/region: Restrictions by country/region are frequently 

motivated by healthcare system and/or cost comparability, increasing internal 

validity for making statements about those settings (conditional on equally high 

quality of studies). However, this limits generalizability to those countries/regions 

included and perhaps to very similar country/regions. 

 Restriction by language: This restriction can increase validity, but limit 

generalizability, eg, restricting to English-language publications while searching for 

US studies, or bias the outcomes, eg, restricting to English-language publications 

in studies with a global perspective. The challenge of including studies published 

in many languages is that the reviewer needs to be able to read/translate/interpret 

the text in each language, which may not be feasible. While in some 

circumstances, Google Translate or other tools can help to automate translations 

(31), the accuracy of these translations should be verified to avoid biases in 

interpretation.
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Figure 1. Flowchart illustrating the method to determine data-synthesis in systematic 

reviews aiming to summarise cost and cost-effectiveness outcomes 
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Figure legend: This flowchart can be used to determine what type of data synthesis is feasible 

in systematic reviews aiming to summarise cost and cost-effectiveness outcomes. If the 

clinical and health setting and methods are highly variable between included studies, a 

structured narrative synthesis is warranted.  If these characteristics are considered compatible 

between included studies, reviewers could consider the pooling of effects, standardised costs, 

cost-effectiveness, or even net monetary benefit (NMB).  While task force members agreed 

that pooling NMB outcomes is possible from a theoretical viewpoint, in practice, it is rarely 

the case due to the incompatibility of studies and the variation of willingness to pay (WTP) 

thresholds of the decision-making contexts. 
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Box 2. Task Force recommendations to assess publication bias in systematic 

reviews with cost and cost effectiveness outcomes (SR-CCEOs)

 Search relevant grey literature. (See the grey literature sub-section.)

 Search for conference proceedings with published abstracts that did not lead to 

peer-reviewed publications. (Note: Abstracts should not be searched for inclusion. 

However, they can be useful to assess possible publication bias.) 

 Analyze conflicts of interest (sponsorship) reported in included studies. 

 Analyze any differences in studies’ outcomes by sponsorship and publication 

status, ie, differences between grey literature and published reports.

 Assess and explore the direction and magnitude of cost and effect differences in 

publications, for instance, placing the effectiveness results from cost-effectiveness 

analyses in the context of existing reviews of clinical effectiveness.

 Analyze the values and interpretations of reported sensitivity analyses (or their 

lack).

 Benchmark the approaches to exploring the publication bias applied in the clinical 

reviews, such as looking for the trials’ protocols and exploring funnel plot 

asymmetry (if the SR-CCEO includes empirical studies).
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Box 3. Common elements in the existing checklists assessing cost or cost-

effectiveness studies

1. Countries (setting of the study)

2. Population of analysis (population characteristics)

3. Audience and study perspective

4. Time horizon and discounting

5. Adjustment of inflation

6. Interventions compared

7. Method(s) for valuation of cost outcomes

8. Method(s) for valuation of effectiveness and utility outcomes

9. Compliance/adherence with intervention (eg, screening uptake)

10. Decision analytic modelling or calculation approach

11. Health outcomes (eg, gained life years, number of deaths avoided, QALYs)

12.
Uncertainty (eg, deterministic and probabilistic sensitivity analyses, scenario’s, 

subgroup analyses)

13. Conflicts of interest and sources of funding

14. Software (including open source software)
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Box 4. Developing the ISPOR CiCERO Checklist

The ISPOR CrIteria for Cost (-Effectiveness) Review Outcomes (CiCERO) Checklist is based on the 

ISPOR Critical Appraisal of Systematic Reviews with Cost and Cost-Effectiveness Outcomes Good 

Practices Task Force Report. CiCERO * has a series of questions to consider when evaluating the 

risk of bias in reviews reporting cost or cost-effectiveness outcomes or reviews reporting the methods 

of these studies.   

CiCERO was based on combining aspects of existing instruments, such as the Cochrane Handbook 

for Systematic Reviews of Interventions, AMSTAR-2 (3), and ROBIS (5)  plus the deliberation of 

international experts - task force members representing different stakeholder perspectives from 

academics to technology assessors and geographies around the world†.  

To produce a final checklist, we used a two-stage validation approach to improve the readability and 

inter-rater agreement in use of the checklist:

(a)  By the task force members (eight reviewers, eight reviews, two raters per publication).

(b)  By members of the ISPOR student network group (minimum a relevant MSc-level) 

experienced in assessing cost and cost-effectiveness outcomes (CCEOs) publications and SR-

CCEOs (36 reviewers, 27 reviews, 2-4 raters per publication).

The task force members piloted the initial instrument then it was adapted and used by the larger panel 

of students. Each reviewer assessed the risk of bias in the reviews independently. The reasons for 

disagreements were analysed resulting in amendments that provided details and clarifications of the 

checklist.  We tested CiCERO on reviews with different objectives: 1) reviews of cost studies, 2) 

reviews of cost-effectiveness studies, and 3) reviews that summarize methods of cost and costs-

effectiveness studies. 

Selection of reviews for validation was based on manuscript diversity in terms of clinical areas, 

geographical focus, objectives (methodological vs synthesis), and outcomes (costs or cost-

effectiveness).  Comments received from the validation groups and the disagreement rates for each 

question were analysed to optimize  understanding and interpretation of the final version of the 

checklist. 

Finally, the task force report and checklist underwent two formal rounds of review to ensure that the 

good practice recommendations and checklist meet the high-quality consensus-developed standards 

of ISPOR Good Practices Task Force Reports. 

*There is a shorter version of the CiCERO Checklist for reviews that summarize methods of cost and 

cost-effectiveness studies and a specific version for SR-CCEOs that are using AMSTAR-2.

† For more details on task force development, please see Appendix A or Criteria and Process for 

Initiating and Developing an ISPOR Good Practices Task Force.

Page 10 of 34

https://mc.manuscriptcentral.com/valueinhealth

Value in Health

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



C
O

N
FID

EN
TIA

L - N
O

T FO
R D

ISTRIBU
TIO

N

Page 11 of 34

https://mc.manuscriptcentral.com/valueinhealth

Value in Health

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



CO
N

FID
EN

TIA
L - N

O
T FO

R D
ISTRIBU

TIO
N

Appendix A. Background on the ISPOR Good Practices Task Force 

The proposal to initiate an ISPOR Good Practices Task Force on systematic reviews with 

economic outcomes was evaluated by the ISPOR Health Science Policy Council’s Task Force 

Review Committee then recommended to the ISPOR Board of Directors for approval. The 

objective of the Task force was to provide recommendations on the critical appraisal of quality 

and risk of bias in systematic reviews with cost and cost-effectiveness outcomes.

The task force was comprised of international subject matter experts representing a diverse 

range of stakeholder perspectives (academia, research organizations, government, regulatory 

agencies and commercial entities). The task force met approximately every eigth weeks by 

teleconference and in person at ISPOR conferences. All task force members reviewed 

subsequent drafts of the report and provided frequent feedback in both oral and written 

comments.

To ensure that ISPOR Good Practices Task Force Reports are consensus reports, findings and 

recommendations are presented and discussed at ISPOR conferences. In addition, the first and 

final draft reports are circulated to the task force’s review group. All reviewer comments are 

considered. Comments are addressed as appropriate in subsequent versions of the report.  

Most are constructive improving the report. All reviewers who submit substantive written 

comments are listed in the acknowledgements section. 

For more information on ISPOR Good Practices Task Force, please see: Criteria and Process 

for Initiating and Developing an ISPOR Good Practices Task Force.
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Appendix C. ISPOR CiCERO Checklist:

CrIteria for Cost (-Effectiveness) Review Outcomes

For systematic literature reviews that summarize cost and cost-

effectiveness outcomes

The ISPOR CiCERO Checklist is a tool to assess the quality and risk of bias in systematic 

reviews of cost and cost-effectiveness outcomes1.

Evaluation approach: 

Y = “Yes” or “Probably Yes”

N = “No”, “Probably No”, or “No Information”, unless the question specifies otherwise

NA = “Not Applicable”

General instructions:

● Answer each question ONLY after providing answers to ALL of the relevant sub-
questions. 

● If at least one of the sub-questions is “No”, then answer “No”. 
● The questions answered as “NA” should be excluded from the grading. 

Stage 1. Planning and development Possible 
answers

Question 1. Is the review conducted according to the predefined protocol? Y, N

1.1. Was evidence provided to document that the review methods were 
established prior to the conduct of the review? 

Y, N

Comment: 
● Answer “Yes” if the full-text protocol is accessible. (The review provides a link or a 

reference to the protocol.) 
● Answer “No” in all other cases. 

1.2. Did the review report whether there were any deviations from the 
protocol?

Y, N

Comment:
● Answer “Yes” if the review had deviations from the protocol and reported them or the 

review reported that there were no deviations from the protocol. 
● Answer “No” in the other cases.

Y, N

1 For the purpose of the CiCERO Checklist, cost studies are defined as studies analysing the costs of 
healthcare interventions including cost descriptions and cost-of-illness (economic burden of disease) 
studies. Sometimes cost studies might be based on an explicit comparison of alternatives. By cost-
effectiveness studies we mean full economic evaluations, including cost-minimization, cost-
effectiveness analysis, cost-utility analysis, cost-benefit analysis, and cost-consequence analysis.
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Question 2. Does the review clearly report targeted population, outcomes, 
time horizon, study perspective, study design, and, when applicable, 
intervention(s) and comparator(s)?

Comment: 
● Answer “Yes” if population, outcomes, study design, time horizon, and study perspective 

are reported for reviews not focused on comparison of interventions.
● Answer “Yes” if population, outcomes, study design, intervention and comparator, time 

horizon, and study perspective are reported for reviews on interventions (eg cost-
effectiveness reviews). 

● Answer “No” in all other cases.
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Stage 2. Search for evidence Possible 

answers

Question 3. Did the review authors provide a detailed search strategy(-ies) for 
at least one database that includes the search month and year?

Y, N

Comment: 
● Answer “Yes” if the review authors provide the search strategy in either the main 

manuscript or an appendix AND report the search month and year.
● Answer “No” in all other cases.

Question 4. Is the search comprehensive and adequate? Y, N

4.1 Did the search include an argued range of databases / electronic 
sources for published literature relevant to the aim of the review?  

Y, N

Comment: 
● Answer “Yes” if a review has a global focus and includes more than two databases. 
● Answer “Yes” if a review has a regional/local focus, AND it includes both global and 

region-specific sources. 
● Answer “No” in all other cases.

4.2 Was supplemental searching conducted to identify relevant reports for 
cost - or cost-effectiveness outcomes that were not identified in the 
database search(es)?

Y, N, NA

Comment: 
● Answer “Yes” if at least one additional method was used (eg tracking citations, consulting 

experts or searching relevant websites or references.)). See recommendations on 
supplementary literature searching. 

● Answer “NA” if review authors justify why supplementary search was not conducted.
● Answer “No” in all other cases.

4.3 Was a search for the relevant grey literature performed? Y, N, NA

Comment: 
● Answer “Yes” if the review authors searched for grey literature relevant to the objective, 

(For example, did they search for HTA reports and/or scientific dissertations? See 
recommendations in subsection on grey literature search.)

● Answer “NA” if the review makes a strong argument on why grey literature was not 
searched. 

● Answer “No” if the reviews did not search for the relevant grey literature or did not justify 
this decision. 

● Answer “No” in all other cases.

4.4 Were the terms and structure of the search strategy sufficient to 
retrieve as many eligible studies as possible?

Y, N

Comment: 

 Answer “Yes” if the search terms were relevant to identify costs or cost-effectiveness 
studies.  (See the recommendations in Stage 2.)

Question 5. Were the search dates for the review provided?  If “Yes”, was any 
justification for the search date provided?

Y, N

Comment: 
● Answer “Yes” if the review reports the date range, the search dates and the 

reasons for  dates ranges searched.
● Answer “Yes” if the review provides the search dates while searching the 

evidence from commencement.
● Answer “No” in all other cases.

Y, N
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Stage 3. Study selection and eligibility Possible 

answers

Question 6. Are the inclusion criteria relevant? Y, N

6.1. Did the review authors clearly report their inclusion criteria? Y, N

6.2. Are the inclusion criteria appropriate to answer the research 
question?

Y, N

Question 7. Is the study selection process appropriate? Y, N

7.1 Did the review authors perform each step of the study selection 
independently in duplicate?

Y, N

Comment: 
● If all of the steps of the selection process were performed in duplicate, say “Yes”. 
● If review authors use the liberal accelerated approach in abstract screening and double 

reviewing in full-text screening, say “Yes”. 
● If artificial intelligence is applied in the article search or screening, say “Yes” if the 

process was duplicated, and the review authors assess the possible biases by using this 
approach.

● Answer “No” in all other cases.

See the recommendations on the screening approaches.

   7.2 If any restrictions to evidence inclusion were applied (ex. date, 
publication format or language), were they justified by the objectives of the 
review?

Y, N, NA

Comment: 

 Answer “NA” if there were no restrictions mentioned. 

 Answer “Yes if a justification for restrictions was provided (eg, new technology, targeting 
the specific country or the region)

 Answer “Yes” if broad timeline restrictions are applied (>10 years).

 Answer “No” in all other cases.
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Stage 4.  Critical appraisal of included studies Possible 

answers

Question 8. Was an assessment of the methodological quality of included 
studies performed? 

Y, N

Comment: 
● Answer “Yes” if any peer-reviewed checklist (relevant to health economic studies) was 

used and reported to assess methodological quality in the original evidence. (See 
recommendations for the list of suggested instruments to use).

● Answer “Yes” if no checklist was used, but the reviewers considered all important criteria 
(See Drummond and Jefferson (1996)2 for the minimum necessary criteria).

● Answer “Yes” if no studies were identified, but the methods section describes the 
methodological quality assessment approach in the manuscript or the protocol.

● Answer “No” in all other cases (including when review authors state that they used the 
checklist, but don’t report the outcomes)

2 Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic submissions 
to the BMJ. The BMJ Economic Evaluation Working Party. BMJ. 1996;313:275-83.
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Stage 5. Data extraction and synthesis Possible 

answers

Question 9. Were the studies’ risk of bias considered in the review’s 
synthesis?

Y, N, NA

Comment: 
● Answer “Yes” if the review authors identified and synthesized only the studies with a low 

risk of bias. 
● Answer “Yes” if the review authors excluded studies based on risk of bias but assessed 

the impact of such exclusion on the results.
● Answer “NA” if no studies were identified or if the review’s goal was to assess the 

methods, not synthesize the findings.
● Answer “No” in all other cases.

Question 10. Were appropriate methods used to combine the results? Y, N

10.1 Was the choice of the method(s) for data synthesis explained? Y, N

Comment: 
● Answer “Yes” if the reviewers either explained their selection of the applied 

method(s) or argued why they did not select alternative method(s) of 
synthesis. 

● Answer “No” in other cases.

10.2 Were the cost data standardized? Y, N

Comment: 
Answer “Yes” if at least one approach was applied: 

 all cost data was converted into the same currency and expressed in the 
same year or 

 costs were standardized to a percentage of GDP or healthcare expenditure 
or 

 another standardization approach was used.

10.3 Was the data synthesised in a de-aggregated manner, distinguishing 
individual components of effects, costs, and resource use from 
incremental results?

Y, N

10.4 Was the synthesis appropriate considering the target audience of the 
synthesis?

Y, N, NA

Comment: 

 Answer “Yes” if the review had a target audience specified and explained 
how synthesis was applicable to the target audience within a specified 
setting/ context, eg country-specific HTA.

 Answer “No” if the target audience was specified, but not 
considered/explained in synthesis.

 Answer “NA” if no target audience was specified by the review.

 Answer “No” in other cases.

10.5 Was the synthesis appropriate, given the nature and similarity in the 
research questions (participants, interventions and comparators), study 
designs and outcomes across included studies?

Y, N

Comment: 

 Answer “Yes” if the review synthesized homogenous studies or applied 
qualitative synthesis with heterogeneous findings.
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10.6. Was relevant between-study variation due to transferability (difference 
in jurisdiction/setting/context) described and addressed in the synthesis?

Y, N

10.7 If relevant, were the results from empirical cost or cost-effectiveness 
studies and modelling studies synthesized separately?

Y, N, NA

Comment: 

 Answer “NA” if the review did not include studies of different designs.

10.8 Were results from deterministic and probabilistic sensitivity analysis 
reported separately?

Y, N, NA

Comment: 

 Answer “NA” if the results report one type of synthesis only.

     10.9 For meta-analysis: Was homogeneity of data properly assessed prior 
to pooling the data together?  (For levels of homogeneity assessment, see 
Stage 5.) 

 Was the weighting technique justified? 

Y, N, NA

Comment: 

 Answer “Yes” if homogeneity of data was properly assessed, and when 
applied, the weighting technique was justified.

  Answer “No” if homogeneity of data was not properly assessed, or when 
applied, the weighting was not justified.

 Answer “NA” if meta-analysis was not applied.

      10.10 For narrative synthesis (including graphical synthesis): Was the    
data synthesized in a comprehensive, structured narrative way?

Y, N
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Stage 6. Presentation and reporting Possible 

answers

Question 11. Were the original studies included in the review described in 

adequate detail?

Y, N, NA

Comment: 
Answer “NA” for each sub-question of question 11 if no studies were identified.

The reviews should report the following points for each of the included 
studies:

11.1. Country of studied population Y, N, NA

11.2. Description of the population of analysis Y, N, NA

11.3. Time horizon, study perspective Y, N, NA

11.4. Discount rate Y, N, NA

Comment:
Answer NA if only short-term trials were involved, ie, one-year horizon or less.

11.5. Adjustment of inflation Y, N, NA

      11.6. Interventions compared Y, N, NA

Comment: 
Answer “NA” if comparing interventions was not an objective of the review (eg, cost-of-illness / 
burden of disease)

11.7. Method(s) for valuation of economic outcomes Y, N, NA

(a) Cost(s) in the healthcare sector according to the horizon of 
interest (direct costs, capital costs)

Y, N, NA

(b) Indirect medical costs Y, N, NA

(c) Costs outside the healthcare sector, such as productivity loss 
(indirect costs)

Y, N, NA

11.8. Method(s) for valuation of effectiveness outcomes, including 
source, type of source, estimates, duration (when relevant) 

Y, N, NA

Comment: 
 Answer “NA” if assessing cost-effectiveness was not an objective of the review (eg cost-
minimization, cost-of-illness / burden of disease or other costs analysis).

11.9. Compliance/adherence with treatment Y, N, NA

Comment: 
Answer “NA” if the review has a top-down macro-level approach or if the review analyzes an 
intervention performed without any follow up.

     11.10. Decision analytic modelling or approach to calculation of economic 
outcomes 

Y, N, NA

Comment: 
Answer “NA” if the review includes only within-trial cost or cost-effectiveness studies.

11.11. Cost outcomes and/or health outcomes, eg, gained life years, 
number of deaths avoided, or QALY, and outcomes of economic value of 
an intervention, eg ICER or INHB.

Y, N
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11.12. Uncertainty Y, N

Comment:

Answer “Yes” if the review reported whether analyses are deterministic or probabilistic or based 
on other types of simulation.

11.13. Conflicts of interest and sources of funding Y, N

11.14. Software used (R, STATA, SAS, Excel, SPSS etc) Y, N

Question 12. Was any heterogeneity observed in the results of the review 
explored and discussed?

Y, N, NA

Comment: 

 Answer “Yes” if the findings were homogenous or if the review authors explored 
heterogeneity in the results and discussed it. 

 Answer “NA” if no studies were identified or if the review aimed to assess the methods 
and not synthesize the findings.

 Answer “No” in all other cases.

Question 13. Were the biases related to findings of the conducted review, 
including the conflicts of interest and funding of the reviewers, discussed? 

Y, N
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Appendix D. ISPOR CiCERO Checklist:

Cost and cost-effectiveness considerations in reviews aiming to analyze 

the research methods 

The CiCERO Checklist is a tool to assess the quality and risk of bias in systematic reviews 

of cost and cost-effectiveness outcomes1.

Evaluation approach: 

Y = “Yes” or “Probably Yes”

N = “No”, “Probably No”, or “No Information”, unless the question specifies otherwise

NA = “Not Applicable”

General instructions:

● Answer each question ONLY after providing answers to ALL the relevant sub-questions. 
● If at least one of the sub-questions is “No”, then answer “No”. 
● The questions answered as “NA” should be excluded from the grading. 

1 For the purpose of the CiCERO Checklist, cost studies are defined as studies analysing the costs of 
healthcare interventions including cost descriptions and cost-of-illness (economic burden of disease) 
studies. Sometimes cost studies might be based on an explicit comparison of alternatives. By cost-
effectiveness studies we mean full economic evaluations, including cost-minimization, cost-
effectiveness analysis, cost-utility analysis, cost-benefit analysis, and cost-consequence analysis.
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Stage 1. Planning and development Possible 

answers

Question 1. Is the review conducted according to the predefined protocol? Y, N

1.1. Was evidence provided to document that the review methods were 
established prior to the conduct of the review? 

Y, N

Comment: 
● Answer “Yes” if the full-text protocol is accessible. (The review provides a link or a 

reference to the protocol.)
● Answer “No” in all other cases. 

1.2. Did the review report whether there were any deviations from the 
protocol?

Y, N

Comment:
● Answer “Yes” if the review had deviations from the protocol and reported them or the 

review reported that there were no deviations from the protocol 
● Answer “No” in the other cases

Question 2. Does the review clearly report targeted population, outcomes, 
time horizon, study perspective, study design, and, when applicable, 
intervention(s) and comparator(s)?

Y, N

Comment: 
● Answer “Yes” for methodologic reviews, if at least the study design is reported.
● Answer “No” in all other cases.
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Stage 2. Search for evidence Possible 

answers

Question 3. Did the review authors provide a detailed search strategy(-ies) for 
at least one database that includes the search month and year?

Y, N

Comment: 
● Answer “Yes” if the review authors provide the search strategy in either the main 

manuscript or an appendix AND report the search month and year.
● Answer “No” in all other cases.

Question 4. Is the search comprehensive and adequate? Y, N

4.1. Did the search include an argued range of databases / electronic 
sources for published literature relevant to the aim of the review?  

Y, N

Comment: 
● Answer “Yes” if a review has a global focus and includes more than two databases. 
● Answer “Yes” if a review has a regional/local focus, AND it includes both global and 

region-specific sources. 
● Answer “No” in all other cases.

4.2. Was supplemental searching conducted to identify relevant reports for 
cost - or cost-effectiveness outcomes that were not identified in the 
database search(es)?

Y, N, NA

Comment: 
● Answer “Yes” if at least one additional method was used (eg tracking citations, consulting 

experts or searching relevant websites or references.)). See recommendations on 
supplementary literature searching. 

● Answer “NA” if review authors justify why supplementary search was not conducted.
● Answer “No” in all other cases.

4.3. Was a search for the relevant grey literature performed? Y, N, NA

Comment: 
● Answer “Yes” if the review authors searched for grey literature relevant to the objective, 

(For example, did they search for HTA reports and/or scientific dissertations? See 
recommendations in subsection on grey literature search.)

● Answer “NA” if the review makes a strong argument on why grey literature was not 
searched. 

● Answer “No” if the reviews did not search for the relevant grey literature or did not justify 
this decision. 

● Answer “No” in all other cases.

4.4. Were the terms and structure of the search strategy sufficient to 
retrieve as many eligible studies as possible?

Y, N

Comment: 

 Answer “Yes” if the search terms were relevant to identify costs or cost-effectiveness 
studies.  (See the recommendations in Stage 2.)

Question 5. Were the search dates for the review provided?  If “Yes”, was any 
justification for the search date provided?

Y, N

Comment: 
● Answer “Yes” if the review reports the date range, the search dates and the 

reasons for  dates ranges searched.
● Answer “Yes” if the review provides the search dates while searching the 

evidence from commencement.
● Answer “No” in all other cases.

Y, N
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Stage 3. Study selection and eligibility Possible 

answers

Question 6. Are the inclusion criteria relevant? Y, N

6.1. Did the review authors clearly report their inclusion criteria? Y, N

6.2. Are the inclusion criteria appropriate to answer the research 
question?

Y, N

Question 7. Is the study selection process appropriate? Y, N

7.1. Did the review authors perform each step of the study selection 
independently in duplicate?

Y, N

Comment: 
● If not all of the steps of the selection process were performed in duplicate, say “Yes”
● If review authors use the liberal accelerated approach in abstract screening and double 

reviewing in full-text screening, say “Yes”
● If artificial intelligence is applied in the article search or screening, say “Yes” if the 

process was duplicated, and the review authors assess the possible biases by using this 
approach.

● Answer “No” in all other cases.

See the recommendations on the screening approaches.

   7.2. If any restrictions to evidence inclusion were applied (ex. date, 
publication format or language), were they justified by the objectives of the 
review?

Y, N, NA

Comment: 

 Answer “NA” if there were no restrictions mentioned. 

 Answer “Yes if a justification for restrictions was provided (eg, new technology, targeting 
the specific country or the region), or 

 Answer “Yes” if broad timeline restrictions are applied (>10 years).

 Answer “No” in all other cases.
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Stage 4.  Critical appraisal of included studies Possible 

answers

Question 8. Was an assessment of the methodological quality of included 
studies performed? 

Y, N

Comment: 
● Answer “Yes” if any peer-reviewed checklist (relevant to health economic studies) was 

used and reported to assess methodological quality in the original evidence. (See 
recommendations for the list of suggested instruments to use).

● Answer “Yes” if no checklist was used, but the reviewers considered all important criteria 
(See Drummond and Jefferson (1996)2 for the minimum necessary criteria).

● Answer “Yes” if no studies were identified, but the methods section describes the 
methodological quality assessment approach in the manuscript or the protocol.

Answer “No” in all other cases (including when review authors state that they used the checklist, 
but don’t report the outcomes)

2 Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic submissions 
to the BMJ. The BMJ Economic Evaluation Working Party. BMJ. 1996;313:275-83.
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Stage 5. Data extraction and synthesis Possible 

answers

      9. Was the data synthesized in a comprehensive, structured narrative 
way?

Y, N
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Stage 6. Presentation and reporting Possible 

answers

Question 10. Were the original studies included in the review described in 

adequate detail?

Y, N, NA

Comment: 
Answer “NA” for each sub-question of question 10 if no studies were identified.

The reviews should report the following points for each of the included 
studies:

10.1. Country of studied population Y, N, NA

10.2. Description of the population of analysis Y, N, NA

10.3. Time horizon, study perspective Y, N, NA

     10.4. Interventions compared Y, N, NA

Comment: 
Answer “NA” if comparing interventions was not an objective of the review (eg, cost-of-
illness/burden of disease)

10.5. Method(s) for valuation of economic outcomes Y, N, NA

(a) Cost(s) in the health care sector according to the horizon of 
interest (direct costs, capital costs)

Y, N, NA

(b) Indirect medical costs Y, N, NA

(c) Costs outside the healthcare sector such as productivity loss 
(indirect costs)

Y, N, NA

10.6. Method(s) for valuation of effectiveness outcomes, including 
source, type of source, estimates, duration (when relevant) 

Y, N, NA

Comment: 
Answer “NA” if assessing cost-effectiveness was not an objective of the review (eg cost-
minimization, cost-of-illness/burden of disease or other costs analysis).

     10.7. Decision analytic modelling or approach to calculation of economic 
outcomes 

Y, N, NA

Comment:

Answer “NA” if the review includes only within-trial cost or cost-effectiveness studies.

10.8. Conflicts of interest and sources of funding Y, N

10.9. Software used (R, STATA, SAS, Excel, SPSS etc) Y, N

Question 11. Were the biases related to findings of the conducted review, 
including the conflicts of interest and funding of the reviewers, discussed? 

Y, N
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Appendix E. ISPOR CiCERO Checklist:

Cost & Cost-Effectiveness Considerations for AMSTAR-2 Users

The CiCERO Checklist is a tool to assess the quality and risk of bias in systematic reviews 

of cost and cost-effectiveness outcomes1.

Evaluation approach: 

Y = “Yes” or “Probably Yes”

N = “No”, “Probably No”, or “No Information”, unless the question specifies otherwise

NA = “Not Applicable”

General instructions:

● Answer each question ONLY after providing answers to ALL the relevant sub-questions. 
● If at least one of the sub-questions is “No”, then answer “No”. 
● The questions answered as “NA” should be excluded from the grading. 

1 For the purpose of the CiCERO Checklist, cost studies are defined as studies analysing the costs of 
healthcare interventions including cost descriptions and cost-of-illness (economic burden of disease) 
studies. Sometimes cost studies may be based on an explicit comparison of alternatives. By cost-
effectiveness studies we mean full economic evaluations, including cost-minimization, cost-
effectiveness analysis, cost-utility analysis, cost-benefit analysis, and cost-consequence analysis.
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Stage 1. Planning and development Possible 

answers

Question 1. Does the review clearly report targeted population, outcomes, 
time horizon, study perspective, study design, and, when applicable, 
intervention(s) and comparator(s)?

Y, N

Comment: 
● Answer “Yes” if population, outcomes, study design, time horizon, and study perspective 

are reported for reviews not focused on comparison of interventions.
● Answer “Yes” if population, outcomes, study design, intervention and comparator, time 

horizon, and study perspective are reported for reviews on interventions (eg cost-
effectiveness reviews). 

● Answer “No” in all other cases.

Stage 2. Search for evidence Possible 
answers

Question 2. Is the search comprehensive and adequate? Y, N

2.1. Did the search include an argued range of databases / electronic 
sources for published literature relevant to the aim of the review?  

Y, N

Comment: 
● Answer “Yes” if a review has a global focus and includes more than two databases. 
● Answer “Yes” if a review has a regional/local focus, AND it includes both global and 

region-specific sources. 
● Answer “No” in all other cases.

2.2. Was supplemental searching conducted to identify relevant reports for 
cost - or cost-effectiveness outcomes that were not identified in the 
database search(es)?

Y, N, NA

Comment: 
● Answer “Yes” if at least one additional method was used (eg tracking citations, consulting 

experts or searching relevant websites or references.)). See recommendations on 
supplementary literature searching. 

● Answer “NA” if review authors justify why supplementary search was not conducted.
● Answer “No” in all other cases.

2.3. Was a search for the relevant grey literature performed? Y, N, NA

Comment: 
● Answer “Yes” if the review authors searched for grey literature relevant to the objective, 

(For example, did they search for HTA reports and/or scientific dissertations? See 
recommendations in subsection on grey literature search.)

● Answer “NA” if the review makes a strong argument on why grey literature was not 
searched. 

● Answer “No” if the reviews did not search for the relevant grey literature or did not justify 
this decision. 

● Answer “No” in all other cases.

2.4. Were the terms and structure of the search strategy sufficient to 
retrieve as many eligible studies as possible?

Y, N

Comment: 

 Answer “Yes” if the search terms were relevant to identify costs or cost-effectiveness 
studies.  (See the recommendations in Stage 2.)
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Stage 3. Study selection and eligibility Possible 

answers

   Question 3. If any restrictions to evidence inclusion were applied (ex. date, 
publication format or language), were they justified by the objectives of the 
review?

Y, N, NA

Comment: 

 Answer “NA” if there were no restrictions mentioned. 

 Answer “Yes if a justification for restrictions was provided (eg, new technology, targeting 
the specific country or the region), or 

 Answer “Yes” if broad timeline restrictions are applied (>10 years).

 Answer “No” in all other cases.

Stage 4.  Critical appraisal of included studies Possible 
answers

Question 4. Was an assessment of the methodological quality of included 
studies performed? 

Y, N

Comment: 
● Answer “Yes” if any peer-reviewed checklist (relevant to health economic studies) was 

used and reported to assess methodological quality in the original evidence. (See 
recommendations for the list of suggested instruments to use).

● Answer “Yes” if no checklist was used, but the reviewers considered all important criteria 
(See Drummond and Jefferson (1996)2 for the minimum necessary criteria).

● Answer “Yes” if no studies were identified, but the methods section describes the 
methodological quality assessment approach in the manuscript or the protocol.

Answer “No” in all other cases (including when review authors state that they used the checklist, 
but don’t report the outcomes)

Stage 5. Data extraction and synthesis Possible 
answers

Question 5. Were the studies’ risk of bias considered in the review’s 
synthesis?

Y, N, NA

Comment: 
● Answer “Yes” if the review authors identified and synthesized only the studies with a low 

risk of bias. 
● Answer “Yes” if the review authors excluded studies based on risk of bias, but assessed 

the impact of such exclusion on the results.
● Answer “NA” if no studies were identified or if the review’s goal was to assess the 

methods, not synthesize the findings.
● Answer “No” in all other cases.

Question 6. Were appropriate methods used to combine the results? Y, N

6.1 Was the choice of the method(s) for data synthesis explained? Y, N

Comment: 
● Answer “Yes” if the reviewer either explained their selection of the applied 

method(s) or argued why they did not select alternative method(s) of 
synthesis. 

● Answer “No” in other cases.

2 Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic submissions 
to the BMJ. The BMJ Economic Evaluation Working Party. BMJ. 1996;313:275-83.

Page 31 of 34

https://mc.manuscriptcentral.com/valueinhealth

Value in Health

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



C
O

N
FID

EN
TIA

L - N
O

T FO
R D

ISTRIBU
TIO

N
6.2 Were the cost data standardized? Y, N

Comment: 
Answer “Yes” if at least one approach was applied: 

 all cost data was converted into the same currency and expressed in the 
same year or 

 costs were standardized to a percentage of GDP or healthcare expenditure 
or 

 another standardization approach was used.

6.3 Was the data synthesised in a de-aggregated manner, distinguishing 
individual components of effects, costs, and resource use from 
incremental results?

Y, N

6.4 Was the synthesis appropriate considering the target audience of the 
synthesis?

Y, N, NA

Comment: 

 Answer “Yes” if the review had a target audience specified and explained 
how synthesis was applicable to target audience within a specified setting/ 
context, eg country specific HTA.

 Answer “No” if the target audience was specified, but not 
considered/explained in synthesis.

 Answer “NA” if no target audience was specified by the review.

 Answer “No” in other cases.

6.5 Was the synthesis appropriate, given the nature and similarity in the 
research questions (participants, interventions and comparators), study 
designs and outcomes across included studies?

Y, N

Comment: 

 Answer “Yes” if the review synthesized homogenous studies or applied 
qualitative synthesis with heterogeneous findings.

6.6. Was relevant between-study variation due to transferability (difference 
in jurisdiction/setting/context) described and addressed in the synthesis? 

Y, N

6.7 If relevant, were the results from empirical cost or cost-effectiveness 
studies  and modelling studies synthesized separately?

Y, N, NA

Comment: 

 Answer “NA” if the review did not include studies of different designs.

6.8 Were results from deterministic and probabilistic sensitivity analysis 
reported separately?

Y, N, NA

Comment: 

 Answer “NA” if the results report one type of synthesis only.

     6.9 For meta-analysis: Was homogeneity of data properly assessed prior 
to pooling the data together?  (For levels of homogeneity assessment, see 
Stage 5.) 

 Was the weighting technique justified? 

Y, N, NA

Comment: 

 Answer “Yes” if homogeneity of data was properly assessed, and when 
applied, the weighting technique was justified.

  Answer “No” if homogeneity of data was not properly assessed, or when 
applied, the weighting was not justified.

 Answer “NA” if meta-analysis was not applied.
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      6.10 For narrative synthesis (including graphical synthesis): Was the    
data synthesized in a comprehensive, structured narrative way?

Y, N

Stage 6. Presentation and reporting Possible 
answers

Question 7. Were the original studies included in the review described in 

adequate detail?

Y, N, NA

Comment: 
Answer “NA” for each sub-question of question 11 if no studies were identified.

The reviews should report the following points for each of the included 
studies:

7.1. Country of studied population Y, N, NA

7.2. Description of the population of analysis Y, N, NA

7.3. Time horizon, study perspective Y, N, NA

7.4. Discount rate Y, N, NA

Comment:
Answer NA if:
only short-term trials were involved, ie, one-year horizon or less.

7.5. Adjustment of inflation Y, N, NA

      7.6. Interventions compared Y, N, NA

Comment: 
Answer “NA” if comparing interventions was not an objective of the review (eg, cost-of-
illness/burden of disease)

7.7. Method(s) for valuation of economic outcomes Y, N, NA

(a) Cost(s) in the health care sector according to the horizon of 
interest (direct costs, capital costs)

Y, N, NA

(b) Indirect medical costs Y, N, NA

(c) Costs outside the healthcare sector such as productivity loss 
(indirect costs)

Y, N, NA

7.8. Method(s) for valuation of effectiveness outcomes, including source, 
type of source, estimates, duration (when relevant) 

Y, N, NA

Comment: 
Answer “NA” if assessing cost-effectiveness was not an objective of the review (eg cost-
minimization, cost-of-illness/burden of disease or other costs analysis).

7.9. Compliance/adherence with treatment Y, N, NA

Comment: 
Answer “NA” if the review has a top-down macro-level approach or if the review analyzes an 
intervention performed without any follow up.

     7.10. Decision analytic modelling or approach to calculation of economic 
outcomes 

Y, N, NA

Page 33 of 34

https://mc.manuscriptcentral.com/valueinhealth

Value in Health

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



C
O

N
FID

EN
TIA

L - N
O

T FO
R D

ISTRIBU
TIO

N
Comment:

Answer “NA” if the review includes only empirical cost or cost-effectiveness studies.

7.11. Cost outcomes and/or health outcomes, eg, gained life years, 
number of deaths avoided, or QALY, and outcomes of economic value of 
an intervention, eg ICER or INHB.

Y, N

7.12. Uncertainty Y, N

Comment:

Answer “Yes” if the review reported whether analyses are deterministic or probabilistic or based 
on other types of simulation.

7.13. Conflicts of interest and sources of funding Y, N

7.14. Software used (R, STATA, SAS, Excel, SPSS etc) Y, N
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