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Abstract

Objectives: This review intends to provide an overview of revealed preferences of decision-
makers for recommendations of cancer drugs in health technology assessment (HTA) among
the different agencies.
Methods: A systematic literature search was performed in MEDLINE and EMBASE databases
from inception to July 2020. The studies were eligible for inclusion if they conducted a
quantitative analysis of HTA’s previous decisions for cancer drugs. The factors with p-values
below the significance level of .05 were considered as the statistically significant factors for HTA
decisions.
Results: A total of nine studies for six agencies in Australia, Belgium, France, South Korea, the
UK, and Canada were eligible to be included. From the univariable analysis, improvements in
clinical outcomes and cost-effectiveness were found as significant factors for the agencies in
Belgium, South Korea, and Canada. From the multivariable analysis, cost-effectiveness was
found as a positive factor for the agencies in the UK, South Korea, and Canada. Few factors
related to characteristics of disease and technology were found to be significant among the
included agencies.
Conclusions: Despite the different drug reimbursement systems and the socioeconomic situ-
ations, cost-effectiveness and/or improvement on clinical outcomes seemed to be the most
important factors for recommendations of cancer drugs among the agencies.

The global cancer burden was estimated to be 19.3 million new cases and almost 10.0 million
deaths in 2020 (1). Countries across theworld suffer fromhuge economic burden, with the overall
cost of cancer care in 2021 estimated to exceed $147 billion (2). During the COVID-19 pandemic,
patients with cancer as a vulnerable population are more likely prone to many harms including
diagnostic delay, interruption of their cancer therapy or usual medical care and susceptibility to
life-threatening infections (3).

The high morbidity and mortality of cancer diseases have promoted the rapid process of
cancer research and new drug development in recent years. The European Medicines Agency
(EMA) approved about ten new cancer medicines per year from 2012 to 2018 compared to about
four new medicines per year from 2001 to 2011 (4). In the United States, cancer remained the
predominant area of innovation, accounting for an average of 25 percent among all approvals by
the Food and Drug Administration (FDA) (5). Several regulatory programs such as fast track
designation, accelerated approval and priority review in FDA and PRIME scheme in EMA have
been established to expedite the development and approval of promising products for serious
conditions with a high unmet need such as cancers (6). These accelerated programs bring a big
challenge for payers and health technology assessment (HTA) entities to make confident
decisions on coverage and pricing for cancer drugs as the approvals under these regulations
often rely on relatively limited evidence generated from poorly designed studies (open-label or
single-arm studies), featured with small patient numbers and use of surrogate end points (7;8).

Considering the uncertainty surrounding the clinical evidence combined with the rising
disease and economic burden for the new cancer products, several countries have taken specific
measures to determine the value of these products and increase patient access to effective
treatments as possible. In Canada, the pan-Canadian Oncology Drug Review (pCODR), which
was established in 2011, is specifically responsible for the transparent and consistent assessment
of cancer drugs (9); in England, the Cancer Drugs Fund, a source of funding exclusively for cancer
drugs, has become part of the National Institute for Health and Care Excellence (NICE) process
for reviewing new cancer drugs since 2016 (10); in Korea, the risk-sharing agreements (RSAs) in
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2013 and thewaiver of pharmacoeconomic data submission in 2015
were introduced to expand the coverage benefit to four severe
diseases, including cancers (11); and in several countries, managed
entry agreements (MEAs) between companies and healthcare pay-
ers are often adopted for high-cost cancer products to address
uncertainty relating to their financial impact or performance (12).

Due to the divergence in drug reimbursement systems and/or
the socioeconomic situations, the reimbursement decisions of can-
cer drugs may differ across the countries (8;13). In the last decade,
several studies have been published to analyze and compare the
HTA agency’s decisions for cancer drugs across the countries
(13–16). Most of the studies focused on the descriptive and com-
parative analyses of different reimbursement decisions (13–15) or
the predictive factors (16) for favorable HTA recommendations. In
recent years, more studies were interested in investigating the previ-
ous HTA decisions in quantitative ways to identify the revealed
preference of decision-makers for cancer drug recommendations.
Analysis of actual HTA decisions is promising, as itmakes inferences
from true instead of hypothetical decisions. It could bemeaningful to
assess the real preferences of decision-makers, which may deviate
from predefined HTA processes (17). However, to our best know-
ledge, none of the studies have attempted to pool the outcomes of
these studies. Only two reviews tried to investigate the findings of the
quantitative literatures for drugs in general, but not for cancer drugs
(17;18). Considering the potential of cancer drugs to address life-
threatening diseases, revealed prevalence for cancer drugs may be
different from those for noncancer drugs.

Against this background, this study aimed to review the revealed
preference of decision-makers identified from the quantitative
studies for cancer drugs recommendations. The findings of this
study may help decision-makers improve the transparency and
fairness of the HTA process for better patient access and manufac-
turers understand the important factors considered by decision-
makers for better evidence generation in the future.

Methods

Search Strategy and Selection Criteria

A systematic literature search was performed in MEDLINE and
EMBASE databases from inception to July 2020. The methodology
of this review followed the guidance for systematic reviews from the
Centre for Reviews and Dissemination at the UK National Institute
for Health Research (19). The search strategy (Supplementary
Table 1) included but was not limited to the following keywords:
“HTA” or “subsidy” or “coverage” or “reimbursement” or “listing”
combined with “criteria” or “factor” or “driver” or “preference” and
“recommendation” or “appraisal” or “decision-maker” and “cancer”.

The studies were eligible for inclusion if they (i) investigated
HTA reports of cancer drugs, (ii) conducted univariable or multi-
variate analysis to explore factors and their relative importance on
HTA recommendations, and (iii) were published in English. The
studies were excluded if they investigated the stated preference of
decision-makers using quantitativemethods such as discrete choice
experiments or surveys. The titles and abstracts of all the studies
identified from the initial search were screened independently by
two researchers. Full texts for potentially eligible studies were
subsequently reviewed based on the eligibility criteria. Discrepan-
cies were resolved via discussion and, if consensus could not be
reached, they were solved through referral to a third reviewer.
Reference lists of eligible studies and grey literature were manually
searched to identify more relevant studies.

Data Extraction

The data of included studies were extracted by two researchers
independently, including (i) study characteristics: title, publication
year, objective, studied country, research agency, study period, data
set, number of decisions, inclusion and exclusion criteria;
(ii) analysis andmodelingmethods: definitions of factors impacting
the decisions, definitions of decisions, analysis methods;
(iii) descriptive results for categorical variables: category levels for
factors, recommendation and rejection numbers for each category
level; and (iv) modeling results: significant factors identified from
univariable and multivariable analyses, and main outputs of mod-
eling analysis.

Data Synthesis and Analysis

The classification of factors was based on the EVIDEM 10th
Edition framework and the factors were integrated into five clus-
ters: (i) characteristics of disease; (ii) characteristics of technology;
(iii) health outcomes; (iv) economic outcomes; and (v) other
aspects (20). The factors were considered as the significant factors
for HTA recommendations if their p-values were below the sig-
nificance level of .05 from the univariable or multivariable ana-
lysis. The factors which were only analyzed in one agency and not
found as a significant factor were excluded from the analysis. The
outcomes combined by the researchers (e.g., the combined out-
come of survival gain and adverse events) to evaluate their com-
bined effects for recommendations were excluded from the
analysis since it was not possible to evaluate the relative effect of
each factor. We calculated the unadjusted odds ratios (ORs) for
categorical factors based on the descriptive data (if available) from
included studies to evaluate their relative importance with R
software version 4.0.3.

Results

Characteristics of the Included Studies

A total of 1,755 articles were identified for initial search after
duplicate exclusion. A total of 1,636 articles were excluded after
the screening of title and abstract, and 119 articles were included
for full-text evaluation. Finally, nine articles were included in the
analysis (Figure 1) (21–29).

The characteristics of the included studies were shown in
Table 1. The majority of studies (n = 7) (21–23;25–27;29) only
investigated decisions in a single agency, except that Pinto et al. (28)
study researched the recommendations in two agencies in a separ-
ate analysis, andMaynou Pujolras and Cairns (24) study pooled the
decisions from six European agencies. A total of six agencies were
studied independently, including Pharmaceutical Benefits Advis-
ory Committee (PBAC) in Australia (21), Commission of Reim-
bursement of Medicines (CRM) in Belgium (27), Health Insurance
Review and Assessment Service (HIRA) in South Korea (22),
National Authority for Health (HAS) in France (23), NICE in the
UK (28), and pCODR in Canada (25;26;28;29). The number of
HTA decisions ranged from 17 to 393 (median = 75). Most studies
(n = 6) have no specific restrictions on the types of cancers with
three exceptions that Li et al. (23) study was limited to the solid
cancers, Niraula and Nugent (26) study was limited to the solid
cancers and hematologic malignancies, and Nagase et al. (25) study
was limited to the rare cancers. The definitions of explored factors
and analysis methods were summarized in Supplementary Tables 2
and 3, respectively. The factors which were investigated in only one
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agency and not identified to be significant were summarized in
Supplementary Table 4.

Results of Factors for Recommendations

The associations between the investigated factors and HTA recom-
mendations identified from the univariable and multivariable ana-
lyses were shown in Table 2. The ORs for categorical factors were
presented in Figure 2.

Factors Related to Characteristics of Disease
Three factors related to characteristics of disease were investigated
by univariable ormultivariable analysis for recommendations in six
single agencies and combined recommendations in six European
agencies. In univariable analysis, no factors were identified to be
significant for recommendations in HAS, PBAC, CRM, HIRA, and
pCODR.

In multivariable analysis, the high disease prevalence was found
as a negative factor for combined recommendations in six
European agencies. The presence of alternatives became a positive
factor for recommendations in CRM with the OR of 14.19 com-
pared with the absence of alternatives (Figure 2a) while it was still
not a significant factor in HIRA. The unmet need was not identified
as a significant factor in NICE and pCODR.

Factors Related to Characteristics of Technology
Five factors related to characteristics of technology were investi-
gated for recommendations in six agencies by univariable or multi-
variable analysis. In the univariable analysis, two and one
significant factors were identified in PBAC and CRM, respectively.
The curative intent of technology and resubmission status was
found as the positive factors in PBAC and orphan drug status

was identified as a negative factor in CRM. No significant factors
were identified in HAS, HIRA, and pCODR.

In multivariable analysis, none of the factors was identified as
the significant factors for recommendations in PBAC, HIRA,
NICE, and pCODR. The curative intent of technology was no
longer a positive factor with ORs decreasing from 3.74 to 2.70
comparedwith technology for palliative intent inPBAC (Figure 2b).
The orphan drug was not found as a significant factor in HIRA,
NICE, and pCODR.

Factors Related to Health Outcomes
Thirteen factors related to health outcomes were investigated for
recommendations in six agencies by univariable or multivariable
analysis. In univariable analysis, except that no significant factors
were identified in HAS, a few factors were found to be the signifi-
cant factors in PBAC, CRM,HIRA, and pCODR. The improvement
in clinical outcomes was demonstrated to be a positive factor in
CRM and HIRA with ORs of 2.12 and 8.80 compared with no
improvement respectively (Figure 2c). The results were inconsist-
ent for pCODR among the reported studies: one study found that
the improvement in clinical outcomes was a positive factor, while
another study indicated that it was not a significant factor. The
active comparator and acceptance of comparator were found as the
positive factors in PBAC, while not significant factors in HAS. The
good safety profile was found as a positive factor in pCODR in one
study, while not a significant factor in CRM and HAS. The
improvement in overall survival (OS) was not found to be a
significant factor in PBAC, pCODR, CRM, and HAS.

In multivariable analysis, the improvement in clinical outcomes
was still a positive factor in CRMwith the ORs increasing from 2.12
to 41.48 compared with no improvement (Figure 2c). While it was
no longer a positive factor in HIRA even though the ORs compared

Figure 1. Flow diagram of the study selection process. Process of eligible study selection and results were shown from the search in two databases, hand search, the screen of title
and abstract, and the screen of full text.
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Table 1. Characteristics of Included Studies

References Country Agency Decision date Number of decisions Sample inclusion and exclusion criteria

Karikios et al. (21) Australia PBAC July 2005–July 2014 213 Inclusion: submissions about anticancer drugs
Exclusion: submissions about drugs used for supportive care during
treatment; submissions requesting a simultaneous assessment of more
than two indications for a single drug;minor submissions without clinical
or economic data

Pauwels et al. (27) Belgium CRM October 2002–June 2013 122 Inclusion: reimbursements for drugs claiming class 1 or class 2 with
Anatomic Therapeutic Class L01 and oncology as a primary indicationa

Exclusion: re-evaluation; withdrawn documents by the applicant;
documents which expired timeframes

Kim et al. (22) South Korea HIRA January 2007–March 2016 58 Inclusion: cancer drugs in the antineoplastic class of the MFDS therapeutic
categories

Exclusion: medically essential drug; a product with accompanying medical
procedures

Li et al. (23) France HAS January 2010–31 December
2016

17 Inclusion: new drugs for solid tumors fully reimbursed by the French
national health insurance

Skedgel et al. (29) Canada pCODR 2011–7 91 Inclusion: cancer drugs evaluated by pCODR

Niraula and
Nugent (26)

Canada pCODR January 2012–January 2018 91 Inclusion: solid tumors and hematologic malignancies

Nagase et al. (25) Canada pCODR January 2012–April 2018 57 Inclusion: drugs for rare diseases

Pinto et al. (28) UK and Canada NICE and pCODR January 2012–December 2016 57 (NICE); 47 (pCODR) Inclusion: cancer drugs
Exclusion: generic drugs; hybrid medicines; extensions for indications and
other cancer types; supportive cancer drugs

Maynou Pujolras
and Cairns (24)

Six European
countries

SMC, NICE, RIZIV-
INAMI, TLV /NLT,
AHTAPol, and
INFARMED

January 2006–November 2014 393 Inclusion: decisions for cancer drugs restricted to these six countries
Exclusion: nonsubmission or nonassessmentb

aMedicines with added therapeutic value are assigned to class 1, while medicines without added value (me too medicines) belong to class 2 and generics are grouped in class 3.
bNonsubmission captures decisions in NICE and SMC where the reimbursement body explicitly asked the manufacturer to make a submission, but they failed to do so. Nonsubmission is considered a nonfavorable decision for NICE or SMC, but it was
classified separately because this negative decision is the result of a different process. Decisions categorized as either nonsubmission or nonassessment were not included in the econometric model. Because the exclusion of these categories could
introduce sample selection bias and endogeneity problems in the estimation as a result of using a nonrandomly selected sample further analyses (i.e., robustness checks) were performed.
AHTAPol, Agency for Health Technology Assessment in Poland; CRM, Commission of Reimbursement of Medicines; HAS, National Authority for Health; HIRA, Health Insurance Review and Assessment Service; INFARMED, National Authority of Medicines and
Health Products; MFDS, Ministry of Food and Drug Safety; NICE, National Institute for Health and Care Excellence; NLT, New Pharmaceutical Product Therapies; PBAC, Pharmaceutical Benefits Advisory Committee; pCODR, pan-Canadian Oncology Drug
Review; RIZIV-INAMI, Belgium Health Insurance Agency; SMC, Scottish Medicines Consortium; TLV, Dental and Pharmaceutical Benefits Agency.

4
W
ang

et
al.

https://doi.org/10.1017/S0266462322000216 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0266462322000216


Table 2. Factors for Recommendations of Cancer Drugs

HAS PBAC CRM HIRA NICE pCODR Six European agencies

Li et al. (23) Karikios et al. (21) Pauwels et al. (27) Kim et al. (22)
Pinto

et al. (28)
Skedgel
et al. (29)

Nagase
et al. (25)

Niraula and
Nugent (26)

Pinto
et al. (28)

Maynou Pujolras and
Cairns (24)

Factor Uni Uni Multi Uni Multi Uni Multi Multi Uni Multi Uni Uni Multi Multi Multi

Characteristics of disease

Disease prevalence (high) o o �
Unmet need (yes) o o o o

Presence of alternatives (yes) o þ o o o

Characteristics of technology

Administration of technology (iv) o o

Treatment strategy (first line) o o o

Purpose of technology (curative) o þ o

Submission status (resubmission) þ
Type of technology (orphan status) � o o o o

Health outcomes

Improvement in clinical outcomes
(yes)

þ þ þ o þ o

Improvement in OS (yes) o o o o o o o o

Improvement in PRO (yes) þ
Improvement in PFS (yes) o o o o

Quality of clinical evidence (high) þ þ
Type of clinical evidence

(comparative)
o o

Acceptance of clinical evidence
(accepted)

þ

Type of comparator (active) o þ þ
Acceptance of comparator

(accepted)
o þ

Consistency between the
population in trials and
indications (yes)

o o

Quantity of clinical evidence (high) o �
Uncertainty of clinical evidence

(low)
þ þ

Safety (low AE) o o þ o o

Economic outcomes

(Continued)
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Table 2. (Continued)

HAS PBAC CRM HIRA NICE pCODR Six European agencies

Li et al. (23) Karikios et al. (21) Pauwels et al. (27) Kim et al. (22)
Pinto

et al. (28)
Skedgel
et al. (29)

Nagase
et al. (25)

Niraula and
Nugent (26)

Pinto
et al. (28)

Maynou Pujolras and
Cairns (24)

Factor Uni Uni Multi Uni Multi Uni Multi Multi Uni Multi Uni Uni Multi Multi Multi

Cost of technology (low) o o o

Comparative cost/ICER (low) þ þ þ þ þ þ þ o o þ o þ
Budget impact (low) þ þ þ o

Type of economic analysis
(CUA/CEA)

� o o o o

Uncertainty of economic outcomes
(low)

þ þ o

Risk-sharing agreement (yes) þ þ
Managed entry agreement (yes) þ
Other variables

Decision year (early) þ
Notes. Symbols illustrate the relationship between the factor and recommendation:þ, positive relationship (p < .05);�, negative relationship (p < .05); o, not significant (p ≥ .05). If one study performed more than one analysis, the analysis with the most
factors was selected and shown in the table. This table only included the results for factors which were analyzed in more than one study or were found as the significant factors in one study.
AE, Adverse Event; CEA, Cost-Effectiveness Analysis; CRM, Commission of Reimbursement of Medicines; CUA, Cost-Utility Analysis; HAS, National Authority for Health; HIRA, Health Insurance Review and Assessment Service; ICER, Incremental Cost-
Effectiveness Ratio; iv, Intravenous; Multi, Multivariable Analysis; NICE, National Institute for Health and Care Excellence; OS, Overall Survival; PBAC, Pharmaceutical Benefits Advisory Committee; pCODR, pan-Canadian Oncology Drug Review; PFS,
Progression-Free Survival; PRO, Patient-Reported Outcome; Uni, Univariable Analysis.
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(a)

(b)

(c)

Figure 2.Odds ratios of factors for recommendations. The odds ratios of factors for recommendations across the different agencies and studies in the univariable andmultivariable
analyses were shown. The gray square symbol represented the odds ratios of factors in the univariable analysis. The blue triangle symbol represented the odds ratios of factors in
the multivariable analysis. The factors were categorized into four clusters including (a) factors related to characteristics of disease, (b) factors related to characteristics of
technology, (c) factors related to health outcomes, and (d) factors related to economic outcomes. AE, Adverse Event; CEA, Cost-Effectiveness Analysis; CI, Confidence Interval; CRM,
Commission of Reimbursement of Medicines; CUA, Cost-Utility Analysis; HIRA, Health Insurance Review and Assessment Service; ICER, Incremental Cost-Effectiveness Ratio; iv,
Intravenous; OR, OddRatio; OS, Overall Survival; PBAC, Pharmaceutical Benefits Advisory Committee; pCODR, pan-Canadian Oncology Drug Review; PFS, Progression-Free Survival;
PRO, Patient-Reported Outcome.
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with no improvement were changed from 8.80 to 22.41 (Figure 2c).
The active comparator remained as the positive factor in PBAC.
Safety was no longer a significant factor in PBAC. The improve-
ment in OS was still not found to be a significant factor for
recommendations in pCODR and NICE.

Factors Related to Economic Outcomes
Seven factors related to economic outcomes were investigated for
recommendations in five single agencies and combined recom-
mendations in six European agencies by univariable or multivari-
able analysis. In univariable analysis, a lower comparative cost or
incremental cost-effectiveness ratio (ICER) was identified as a
positive factor in PBAC, CRM, and HIRA. The results for pCODR
were inconsistent: one study demonstrated that a lower ICER was a
positive factor, while two studies did not identify it as a significant
factor. The technology with a lower budget impact was identified as
a positive factor in PBAC and CRM, while not a significant factor in
pCODR (29). The availability of cost-utility analysis (CUA) or cost-
effectiveness analysis (CEA)was found as a negative factor in PBAC
compared with the availability of cost-minimization analysis
(CMA) or other analysis, while not a significant factor in CRM
and HIRA.

In multivariable analysis, a lower comparative cost was still a
positive factor in HIRA with the ORs increasing from 10.62 to
118.87 (Figure 2d). A lower ICER was identified as a positive factor
for recommendations in NICE and combined recommendations in
six European agencies. The results of ICER were still inconsistent
for pCODR: two studies indicated a low ICER was a positive factor,
while another study found it as a not significant factor. Low
uncertainty of economic evidence and technology with low budget
impact were still found as significantly positive factors in PBAC but
the availability of CEA or CUAwas no longer found as a significant
factor. The availability of RSAs was identified as a positive factor for
recommendations in HIRA and the availability of MEAs was a

positive factor for combined recommendations in six European
agencies.

Discussion

To our best knowledge, this is the first review which systematically
analyzed the revealed preference of decision-makers for cancer
drugs recommendations. Despite the different definitions of factors
and analysis methods adopted in these studies, the factors related to
health and economic outcomes were more likely to be identified as
the significant factors compared with factors related to disease and
technology among the different agencies.

It is hypothesized that the technologies targeting disease with an
unmet clinical need (e.g., no treatment) should be more likely to be
recommended in decision-marking, as more health resources
should be allocated to the diseases with the high unmet need
(30). However, unmet need was not identified as a significant factor
in PBAC, NICE, and pCODR, and the absence of alternatives was
not identified as a significant factor in HIRA and pCODR, and even
identified as a negative factor in CRM. One plausible explanation
may be that the technology without alternatives or targeting the
disease with a high unmet need was usually associated with a high
price and may fail to meet the criterion of cost-effectiveness, where
a high ICERwas identified as a negative factor in these five agencies.

Orphan drug status was identified as a negative factor in CRM
and not a significant factor in HIRA, pCODR and NICE compared
with regular drug status. As it is known to all, orphan drugs are
usually associated with limited availability of clinical data, high
prices and high uncertainty in clinical and cost-effectiveness out-
comes (14). However, most HTA agencies adopt the same HTA
approval process for orphan drugs and other drugs, and it may be
difficult for orphan drugs to provide robust clinical evidence and
prove cost-effective based on the conventional HTA methods (31).
Fortunately, more and more agencies have realized this difficulty

(d)

: Odd ratios from the univariable analysis;      : Odd ratios from the multivariable analysis 

Figure 2. (Continued)

8 Wang et al.

https://doi.org/10.1017/S0266462322000216 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462322000216


for orphan drugs and implemented several measures to deal with
it. A survey in 2020 found that thirteen of thirty-two investigated
countries have included supplementary processes specifically tar-
geting orphan drugs. In the UK, NICE has introduced the highly
specialized technology evaluation process for ultra-orphan drugs
targeting the disease with the prevalence of <1 in 50,000, where the
ICER threshold increases to £100,000 (32). Some HTA agencies
implement MEAs to generate additional evidence for later
reappraisal to accelerate access to orphan drugs (33). Many sup-
plemental processes are still under exploration, but it can be fore-
seen that these processes could help decision-makers better deal
with the uncertainty surrounding the orphan drugs and increase
patient access.

Most factors related to health outcomes were identified to be
the significant factors for recommendations in at least one of the
included agencies. However, the improvement in OS was not
identified as a significant factor in all investigated agencies includ-
ing HAS, PBAC, CRM, NICE, and pCODR, where OS end point is
generally regarded as the gold standard for demonstrating efficacy
in oncology trials and the preferred criterion for HTA (34). One
explanation may be if the technology is supported through sub-
stantial evidence for OS benefit, pharmaceutical companies may
ask a high price which may increase the ICER and reduce the
probability of recommendations. In reality, evidence for OS may
be not always available for HTA (8;35), which usually requires
long study follow-up and/or large numbers of patients to render
concrete evidence of benefit. Most agencies may more likely rely
on surrogate end points instead of OS (14) to evaluate the benefit
of technology. However, the reliability of surrogate end points has
not been well validated (8), and the relationship of surrogate end
points to OS are heterogeneous by cancer type and setting (36–
38). Currently, only a few agencies provide specific guidance or
detailed methodological advice on the statistical methods and
metrics for the validation of surrogate end points (39). The
regulatory (FDA or EMA) statements are usually used as a refer-
ence for the validation of surrogate end points by HTA agencies.
However, regulators are more focused on safety and shorter-term
efficacy while HTA agencies should focus more on a longer-term
perspective to assess clinical effectiveness and cost-effectiveness,
where the considerations on the acceptance of surrogate end
points may be different between them (40). HTA agencies are
suggested to develop more detailed methodological guidance for
the selection of end points and validation of surrogate end points
for the cancer diseases (39).

The important role of cost-effectiveness has been identified in
most studied agencies. A lower comparative cost or ICER was
found as a positive factor in all the investigated agencies. A
previous study also proved that countries with healthcare systems
financed by general taxation includingNICE, PBAC, and pCODR
emphasized more on cost-effectiveness for making reimburse-
ment decisions for cancer drugs (16) and the high ICER has
become the leading reason for rejection in some agencies. To
our surprise, the availability of CUA/CEA may increase the
probability of rejections in PBAC, CRM and HIRA compared
with CMA or other analysis. It indicates that when the technology
has demonstrably equivalent clinical effectiveness with alterna-
tives, CMA is acceptable and sufficient for the agencies to make
decisions.When CUAor CEA is submitted, decision-makers may
judge the uncertainty of economic outcomes due to the complex
technical and data availability issues with oncology economic
modeling (41). In recent years, RSAs and MEAs are playing more

and more important roles in decision-making to deal with the
uncertainty surrounding the clinical and economic evidence for
cancer drugs. The availability of RSAs and MEAs were identified
as the positive factors for recommendations in HIRA and for
combined recommendations in six European agencies respect-
ively. A survey found that in South Korea, by the first half of 2019,
a total of 39 drugs had been reimbursed under RSAs, and over
three-quarters of them (n = 30) were cancer drugs (11). The
number of drugs reimbursed under RSAs has increased dramat-
ically since 2017 from three in 2016 to fifteen in 2017 which
significantly enhanced patients’ access to new drugs (11).

Considering the complexity of the decision-making process, the
included quantitative studies may also have a few methodological
issues and limitations. Most studies simplified the outcomes into
two parts for the modeling analysis due to the small samples for
each category of recommendations, which was distinct from the
real-life decisions where most agencies usually adopted an inter-
mediate recommendation (e.g., restricted use, conditional accept-
ance, time-limited acceptance) between “accept” and “reject.”
Certain factors such as disease burden, disease severity, and patient
group submission were not investigated in the included studies.
Some economic outcomes such as budget impact were not always
available from public documents due to the protection of commer-
cial confidentiality. Most studies did not consider real coverage
decision processes (e.g., sequential nature of HTA decision, policy,
and expertise changes) in the analyses.

The major limitation of this review was the small sample size of
eligible studies. Only pCODRwas analyzed by three studies, and the
other agencies were only investigated by a single study. The incon-
sistent results have been observed among the studies which inves-
tigated the decisions from pCODR due to different definitions,
selections of variables and samples, and modeling methodologies.
Therefore, more evidence is awaited to determine the factors for
HTA decisions more scientifically and comprehensively.

Conclusion

The factors such as unmet need, orphan drugs, and absence of
alternatives whichwere supposed to have impacts on recommenda-
tions were not identified to be significant in most investigated
agencies. One plausible explanation may be that drugs featured
with these factors were usually associated with high prices due to
high innovation levels, whichmay fail tomeet the cost-effectiveness
criterion. Currently, decision-makers have realized that the mech-
anistic decision approachesmay fail to assess the drugs targeting the
diseases with the high unmet need or rare diseases, and several
measures have been implemented to increase patient access to those
drugs.

Improvement in OS regarded as the gold standard for the
efficacy of cancer diseases, was not identified as a significant
factor in the investigated agencies. There is still a lack of HTA
guidelines related to their accepted end points and methodo-
logical advice on the surrogate end points, which brings a big
challenge for manufacturers to select the suitable and validated
clinical end points in developing the new drugs. A strong con-
sensus was observed that the cost-effectiveness criterion was
important in most agencies.

Manufacturers are suggested to establish the early dialogue with
local HTA agencies for the selection of end points and possible
solutions such as RSAs and MEAs to deal with the uncertainty
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surrounding the clinical and economic outcomes. HTA agencies
are suggested to adopt more flexible approval methods for orphan
drugs or drugs with a high unmet need and develop specific
guidelines for the selection of end points and validation of surrogate
end points for cancer clinical trials.

Supplementary Material. The supplementary material for this article can be
found at https://doi.org/10.1017/S0266462322000216.
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