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ABSTRACT
Background There has been a lot of debate on how 
to ‘generalise’ or ‘translate’ findings of economic 
evaluation (EE) or health technology assessment (HTA) to 
other country contexts. Researchers have used various 
adaptive HTA (aHTA) methods like model- adaptation, 
price- benchmarking, scorecard- approach, etc., for 
transferring evidence from one country to other. This 
study was undertaken to assess the degree of accuracy 
in results generated from aHTA approaches specifically 
for EE.
Methods By applying selected aHTA approaches, we 
adapted findings of globally published EE to Indian context. 
The first- step required identifying two interventions for 
which Indian EE (referred to as the ‘Indian reference study’) 
has been conducted. The next- step involved identification 
of globally published EE. The third- step required 
undertaking quality and transferability check. In the fourth 
step, outcomes of EE meeting transferability standards, 
were adapted using selected aHTA approaches. Lastly, 
adapted results were compared with findings of the Indian 
reference study.
Results The adapted cost estimates varied considerably, 
while adapted quality- adjusted life- years did not differ 
much, when matched with the Indian reference study. 
For intervention I (trastuzumab), adapted absolute costs 
were 11 and 6 times higher than the costs reported in 
the Indian reference study for control and intervention 
arms, respectively. Likewise, adapted incremental cost 
and incremental cost- effectiveness ratio (ICER) were 
around 3.5–8 times higher than the values reported in 
the Indian reference study. For intervention II (intensity- 
modulated radiation therapy), adapted absolute cost was 
35% and 12% lower for the comparator and intervention 
arms, respectively, than the values reported in the Indian 
reference study. The mean incremental cost and ICER 
were 2.5 times and 1.5 times higher, respectively, than the 
Indian reference study values.
Conclusion We conclude that findings from aHTA 
methods should be interpreted with caution. There is a 
need to develop more robust aHTA approaches for cost 
adjustment. aHTA may be used for ‘topic prioritisation’ 
within the overall HTA process, whereby interventions 
which are highly cost- ineffective, can be directly ruled out, 
thus saving time and resources for conducting full HTA for 
interventions that are not well studied or where evidence is 
inconclusive.

INTRODUCTION
In various low- income and middle- income 
countries (LMICs), there has been an 
increase in the uptake of evidence generated 
from health technology assessment (HTA) to 
better inform healthcare priority setting.1–3 
An HTA assesses the effectiveness, safety and 
cost- effectiveness of new technologies and 
aids in various policy level decisions related 
to inclusion/exclusion of a technology 
under a health benefit package (HBP) and 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Adaptive or pragmatic health technology assess-
ment (aHTA) methods are increasingly being used 
for evidence generation in situations where evi-
dence from the ‘gold standard’ of locally conducted 
HTA is not available. Previous studies have report-
ed on the different approaches of aHTA that can be 
used for adapting or transferring international evi-
dence to local contexts. There has also been a lot of 
work around the development of different checklists, 
summarising the list of various factors that could 
potentially lead to uncertainties while generalising, 
transferring or adapting the results to other settings. 
However, there is no study that has measured the 
degree of accuracy in the findings generated from 
adaptive approaches for economic evaluation (EE) 
as compared with a traditional full EE.

WHAT THIS STUDY ADDS
 ⇒ The present analysis is first of its kind to use select-
ed aHTA approaches for EE (including literature re-
view, quality and transferability appraisal, and costs, 
outcome, and price adjustments), and to assess it 
against the traditional full EE for measuring the va-
lidity and accuracy of the findings. It was observed 
that in terms of direction and magnitude, the adapt-
ed cost estimates varied considerably, while the 
adapted health outcome in the form quality- adjusted 
life- years did not differ much, when matched with 
the results of the traditional full EE. Finally, it is 
concluded that the findings derived from aHTA ap-
proaches should be interpreted with caution, even 
if the adapted results are generated using HTA ev-
idence from a nation with similar characteristics to 
the decision country.
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its reimbursement rates.4 5 Various developing econo-
mies have also institutionalised systems for generation 
of HTA evidence by creating governance structures and 
guidelines for appraising a wide range of technologies 
ranging from drugs, devices, diagnostics and healthcare 
programmes.6–9

An economic evaluation (EE), whether conducted 
alongside a randomised controlled trial or as a model- 
based analysis, is an integral component of the broader 
HTA report. It is a rigorous and time- consuming system-
atic process which requires intensive data needs and tech-
nical expertise.4 10 Ideally, all countries need to conduct 
their own HTA analysis for a specific technology by 
considering local evidence on cost, effectiveness, epide-
miology, and other population and health system char-
acteristics. However, time constraints, inadequate data 
and limited capacity often impedes the timely conduct 
of these HTA studies (or EE), especially in LMICs.2 This 
puts a lot of pressure on HTA agencies for the timely 
conduct of HTA studies, especially in situations where 
immediate evidence is required. For example, in India, 
there is a rapidly growing demand for HTA evidence 
from government health departments which receive 
continuous requests from pharmaceutical and medical 
device agencies as well as patient advocacy groups for 
timely decisions on including a particular technology/
service in the HBP. In these circumstances, decisions 
could either be based on individual judgement or some 
form of rapid evidence or based on a full HTA report. 
However, with limited capacity and resources for doing 
a full HTA, adaptive methods could be the next best 
option for decision making. At times, when the evidence 
from the ‘gold standard’ of locally conducted HTA is not 
immediately available, there have been instances where 
researchers have used certain adaptive or pragmatic HTA 
(aHTA) methods to speed up the process of evidence 
generation.11 An aHTA has been defined as ‘a blanket 
approach for HTA methods and processes which are fit- 
for- purpose and focused on context- specific practicality 
considerations’.11

Broadly, the aHTA methods ‘leverage, adapt or transfer’ 
international evidence from published literature on EE 
or HTA reports to generate context- specific and locally 
relevant evidence, while accounting for uncertainties 
around transferability.12–19 There are a wide range of 
aHTA approaches which differ in scope, complexity and 
data requirements. Importantly, all these are not mutu-
ally exclusive approaches and have been used in many 
different forms. The benefit of aHTA approaches is that 
these are both less time- consuming, and pose minimum 
data requirements. Furthermore, it allows resources to be 
used for undertaking full HTA for interventions where 
international data is scanty or inconclusive.11 Depen-
dency of aHTA on international literature is however its 
biggest limitation11 along with evidence being leveraged 
from countries, which are often high- income or middle- 
income that have different health system and population 
characteristics. Further, there could be variation in the 
methodological conduct of EE across nations. These 
differences could lead to uncertainty in the findings 
generated from an aHTA approach.

In the recent years, there have been a series of publica-
tions addressing the issue of geographic transferability of 
EE or HTA results.20–24 Globally, researchers have used or 
developed adaptive methods for transferring the results 
of an EE to the other country’s contexts. There has been 
a lot of work around the development of different check-
lists for assessing transferability. Furthermore, most of 
these studies focused on identifying potential factors that 
could cause uncertainties, while transferring or adapting 
results from one country setting to others.20–25 However, 
there has been no evidence that has measured the 
degree of accuracy in the findings generated from aHTA 
approaches. We undertook the present study to validate 
the findings generated from selected adaptive methods 
for EE. Validation was assessed by measuring the degree 
of accuracy or precisely how closely the adapted results 
matched with the findings of a full EE.

METHODS
The methodological framework is broadly described in 
figure 1. The first step required identifying two specific 
interventions (and disease areas) which had been evalu-
ated for their cost- effectiveness in the Indian context and 
their economic models were available with the authors. 
The next step involved the identification of globally 
published EE (or HTA reports) for the selected inter-
ventions (identified in the first step) through a targeted 
literature review. The third step required undertaking 
an assessment of quality and transferability of the studies 
identified through the targeted literature review. In the 
fourth step, the outcomes of those EE studies which met 
appropriate transferability standards were adapted for 
Indian settings using selected aHTA approaches. Lastly, 
the adapted results were compared with the findings of 
the Indian EE (hereafter referred to as the ‘Indian refer-
ence study’).

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR 
POLICY

 ⇒ The study has important policy implications and suggests that the 
aHTA approaches still cannot be considered as a replacement of the 
traditional HTA methods, even for decisions that require immediate 
evidence. However, aHTA as an approach may be considered as 
one of the tools in the overall traditional HTA process. First, aHTA 
may be used for summarising the existing evidence on the clini-
cal efficacy, safety, cost and cost- effectiveness from the globally 
published EE or HTA reports. Second, aHTA can be used for ‘topic 
prioritisation’ in the schematic flow of HTA process, whereby those 
interventions which are highly cost- ineffective, can directly be ruled 
out, thus saving time and resources for conducting a full HTA for 
interventions that are not well studied internationally or where HTA 
evidence is inconclusive.

 on A
pril 28, 2024 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2023-012277 on 26 S

eptem
ber 2023. D

ow
nloaded from

 

http://gh.bmj.com/


Chauhan AS, et al. BMJ Glob Health 2023;8:e012277. doi:10.1136/bmjgh-2023-012277 3

BMJ Global Health

Identification of interventions
We selected a drug and a medical device for the present 
analysis. There are methodological differences in costing, 
valuation of consequences, as well as other structural 
assumptions such as time horizon, perspective, etc. when 
undertaking an EE for different types of healthcare tech-
nologies including drugs and medical devices.26 There-
fore, we considered it relevant to undertake validation 
for both the two broad types of healthcare technologies 
seprately and assess any difference in the conclusion of 
aHTA, when conducted for a drug and a device.

We selected an anticancer drug, that is, trastu-
zumab and a radiation therapy technology—intensity- 
modulated radiation therapy (IMRT). Trastuzumab is 
indicated for management of various cancers, including 
breast cancer, oesophageal cancer and stomach cancer.27 
Similarly, IMRT is also used for irradiating breast cancer, 
cervical cancer, head and neck cancer (HNC), prostate 
cancer, etc.28 Considering the scope of the available 
corresponding full EEs, we narrowed the focus on breast 
cancer and HNC as the disease area for the use of trastu-
zumab and IMRT, respectively.

Another reason for choosing these technologies and 
disease areas for validation was the fact that aHTA has 
gained prominence for use for developing standard 
treatment guidelines and reimbursement rates in the 
field of oncology.29 30 Furthermore, experience of India’s 
publicly financed insurance scheme— Ayushman Bharat 
Pradhan Mantri Jan Arogya Yojana (PM- JAY) shows that 
the number of new technologies (drugs or devices) 
submitted for inclusion in the national HBP has been 

highest for cancer care. Moreover, among cancers, both 
breast and HNC are the most prevalent cancers globally 
and are associated with high treatment costs.31 32 Finally, 
since the authors had full access to the economic models 
of these published Indian cost- effectiveness studies, that 
is, trastuzumab and IMRT for breast and HNC, respec-
tively, these were considered for the present analysis.30 33

Identifying globally published EEs
A targeted literature review was undertaken for identi-
fying globally published full EE (or HTA reports) on the 
cost- effectiveness of using adjuvant annual trastuzumab 
for treatment of breast cancer and IMRT for management 
of various HNC. A comprehensive search was undertaken 
in PubMed. Only peer- reviewed articles and HTA reports 
were searched. Abstracts, conference papers, reviews, 
opinions or commentaries were excluded. Search strategy 
was developed using specific keywords pertaining to tech-
nology, disease area, cost, cost- effectiveness, HTA, health 
outcome, etc. The key words were checked for controlled 
vocabulary under Medical Subject Headings of PubMed. 
The search was conducted in the month of May 2023 and 
was restricted to identification of only human studies 
published in the last ten years. A study was included if 
it matched the population, intervention, comparator 
and outcome (PICO) criteria of the Indian reference 
studies. For trastuzumab PICO criteria was defined as— 
P: human epidermal growth factor receptor 2 (HER2) 
positive breast cancer patients, I: adjuvant annual trastu-
zumab therapy, C: standard chemotherapy without trastu-
zumab, O: incremental cost per quality- adjusted life- year 

Figure 1 Methodological framework. aHTA, adaptive health technology assessment; QALY, quality- adjusted life- year.
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(QALY) gained. Similarly, for IMRT, PICO was defined 
as—P: HNC patients, I: IMRT, C: 3D- CRT, O: incremental 
cost per QALY gained. The detailed search strategy is 
provided in online supplemental appendix 1 and 2.

The studies were identified following the screening 
process as outlined in the PRISMA guidelines (figure 2). 
First, all the records retrieved from the search were 
screened by the title. The abstract of those records with 
potentially relevant titles were further screened for rele-
vant outcomes in the form of costs, QALYs, incremental 
cost- effectiveness ratios (ICERs), etc. Lastly, papers iden-
tified through screening of titles and abstracts were 
further examined for eligibility by reviewing their full 
texts. Finally, all those studies that were full scale EE (or 
HTA reports) comparing two or more interventions (as 
per eligibility criteria mentioned above) were included. 
At this stage, a bibliographic search of the selected studies 
was also carried out to identify additional relevant articles. 
Two reviewers (ASC and DS) independently undertook 
the screening process, and any discrepancy was resolved 
in discussion with the third reviewer (SP). From each of 
the selected studies, data on country settings, study popu-
lation, intervention, comparator, methodological char-
acteristics (perspective, time horizon and discount- rate), 
cost (currency and price data), and health outcomes (life 
year and QALY) were extracted.

Appraisal for quality and transferability
Assessment of quality and transferability of the selected EE 
was done using the Antonanza’s checklist (online supple-
mental appendix 3).24 Quality check was undertaken to 
assess the degree to which the selected studies followed 
best practices and standards of conducting an EE.21 34 
Transferability was defined as ‘capacity to use the results 
of an EE in a setting different from the original one in 
which the technology was assessed’.24 Two reviewers (ASC 

and DS) independently screened the studies following 
the Antonanza’s checklist, any disagreement was settled 
in discussion with the third reviewer (SP). The Anto-
nanza’s checklist was used because it gives an objective 
numerical score to an EE, which makes assessment easier 
based on a quantitative scale. Furthermore, a threshold 
score can also be set, and those EEs receiving a score 
below the threshold can directly be considered unsuit-
able for transferability.

This numerical score, also referred to as global trans-
ferability index (IT), is based on a mean of two partial 
indices—general IT1 and specific IT2.

24 The general IT 
uses seven critical and sixteen non- critical objective 
factors. If a study does not pass through two or more 
critical objective factors, it receives a score of zero, and 
was knocked- out or considered non- transferable. The 
non- critical factors did not have any knock- out criteria, 
but had a relative weight based on their relevance for 
transferability.

The specific IT assesses the ‘level of difficulty that exists 
in applying or adopting the information in original study 
to new setting’.24 It is calculated based on four critical 
and eight non- critical subjective factors. The study was 
deemed non- transferable, if it did not clear any one of 
the critical subjective factors. Non- critical subjective 
factors were valued on a likert scale from 0 to 4.

The value of the global IT varies between 0 and 1, 
where 0 and 1 indicate lowest and highest value given to 
an EE based on its quality and transferable capacity. We 
set a thumb rule, in addition to knock- out criteria and 
included only those studies for adaptation that received a 
global IT of 0.5 and above.

Adaptation of results to Indian settings
Due to variation in health system characteristics such as 
level of resource utilisation, resource valuation, payment 

Figure 2 Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) diagram showing selection of 
studies. EE, economic evaluation; IMRT, intensity- modulated radiation therapy.
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mechanisms, healthcare delivery structure, efficiency, 
etc., it is difficult to generalise the cost estimated in an 
EE to other countries.21 22 Similarly, due to differences 
in population characteristics such as life expectancy, 
health status preference, casemix, disease spread, etc., 
it becomes challenging to generalise health outcomes to 
other countries.21 22 All these factors create a need for 
adapting the results of an EE.

Various aHTA methods such as rapid reviews, price- 
benchmarking, complete model adaptation, adaptation 
of model outcomes, adaption of international data- 
sets, etc., have been developed.12–18 As we did not have 
access to the original model underlying selected EE of 
other countries, we validated aHTA findings generated 
through literature review, adaptation of model outcomes 
and price- benchmarking. Moreover, these are also the 
more commonly performed approaches.

As a first step, we collated results of selected EEs, and 
directly compared it with findings and conclusion of the 
Indian reference study. Second, we applied three correc-
tion factors for adapting the cost reported in the selected 
EEs to the Indian context.20 These correction factors 
focused on fixing differences in level of resource utilisa-
tion, prices of healthcare services, and changes in prices 
over time (panel I of figure 3). The type and quantity 
of resource use were corrected by applying correction 
factor A, that is, ratio of per- capita health expenditure 
(purchasing power parity (PPP) adjusted) in India to per- 
capita health expenditure (PPP adjusted) of other coun-
tries, where the selected EE was conducted. For adjusting 
the prices of healthcare services, we used correction 
factor B, ratio of PPP adjusted per- capita gross domestic 
product of India (GDP) to the PPP adjusted per- capita 
GDP of other countries. To adjust difference in change 
in price over time, we applied inflation rates, that is, GDP 
deflators, as correction factor C. It was recognised that 
there could be over- adjustment of costs while using both 
correction factors A and B, as even correction factor B 
was sufficient to adjust for difference in the level and 

prices of resources. Hence, we conducted two distinct 
sets of analyses. In scenario I, we used only correction 
factors B and C to adjust costs. In scenario II, we used all 
the three corrections factors (A, B and C) for adjusting 
costs (panel III figures 3 and 4). Each of the cost correc-
tion factors between India and the countries of selected 
EEs were calculated separately and have been reported in 
online supplemental file 1. The original cost outcome as 
reported in the selected EEs were first adapted by multi-
plying it with correction factor B (or both A and B). The 
resultant adapted estimate was then converted to Indian 
rupees (₹), using currency conversion rates, of the year 
in which the original selected EE was conducted. Lastly, 
the converted ₹ value was inflated (or deflated) to the 
year, by using correction factor C, in which the Indian 
reference study was conducted.

We could not find any specific approach that has been 
used for adjustment of health outcome—QALY. As QALY 
is a combination of quantity and quality of life lived, we 
constructed two correction factors for adjusting for the 
difference in life expectancy and health status prefer-
ence (panel II of figure 3). To adjust the former, correc-
tion factor D—ratio of difference of life expectancy and 
median age of onset of disease in India to the difference 
of life expectancy and median age of onset of disease 
in the other countries was used. For the latter, we used 
correction factor E—ratio of utility value of a similar 
health state (or states) used in the Markov model of the 
Indian reference study to the utility values mentioned 
in the selected EEs of other countries. The correction 
factors D and E were calculated separately for each of 
the selected EEs of other countries and are reported in 
online supplemental appendix 5.

Lastly, price- benchmarking was used to calculate a cost- 
effective price of trastuzumab for India, by multiplying 
the price of trastuzumab reported in the selected EE, 
by the ratio of PPP- adjusted per- capita GDP of India to 
the PPP- adjusted per- capita GDP of the other countries 
(panel IV of figure 3).

Figure 3 Adapting cost and health outcomes. c, comparator; GDP, gross domestic product; i, intervention; ICER, Incremental 
cost- effectiveness ratio; LE, life expectancy; PPP, purchasing power parity.

 on A
pril 28, 2024 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2023-012277 on 26 S

eptem
ber 2023. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjgh-2023-012277
https://dx.doi.org/10.1136/bmjgh-2023-012277
http://gh.bmj.com/


6 Chauhan AS, et al. BMJ Glob Health 2023;8:e012277. doi:10.1136/bmjgh-2023-012277

BMJ Global Health

Comparison of aHTA findings with the Indian reference study
The adapted cost and QALYs were subsequently used 
to calculate incremental outcomes including ICER 
(panel III of figure 3). These adapted findings were then 
compared with the results of the Indian reference study. 
Similarly, the cost- effective price estimated through the 
benchmarking analysis was compared with the price, at 
which trastuzumab was considered cost- effective in the 
Indian reference study.30 The technology was considered 
to be cost- effective, if the value of adapted ICER falls 
below the one- time GDP per- capita of India, as recom-
mended in the guidelines of HTA Board of India.

Subgroup analysis
For both scenarios I and II, a subgroup analysis was 
also undertaken to identify potential factors that could 
contribute to uncertainties in the adapted findings 
(figure 4). These factors included study perspective 
(health system or societal), discount rate and study 
settings (high income or middle income). Addition-
ally, we explored the possibility of the source of data for 
intervention effectiveness being a contributing factor to 
variations in the adapted findings. Therefore, we also 
performed a subgroup analysis to compare the adapted 
ICERs particularly for those studies that used the same 
effectiveness estimates as the Indian reference study, that 
is, from the HERA trial.

Patient and public involvement
Patients or the public were not involved in the design, 
conduct or reporting of this research study.

RESULTS
Summary of included studies
Trastuzumab
A total of 11 EEs were identified for trastuzumab 
(table 1).35–45 Of these, seven were undertaken in 
middle- income countries,35 37 38 40 42 43 45 three were from 
high- income countries,36 39 41 while the remaining one 
study was a multicentre evaluation conducted for seven 
Latin- American countries.44 The Indonesian study was 
excluded from the adaptation exercise as it did not pass 
through two of the critical objective criteria, and hence 
received a transferability score of 0.45 Most of the studies 

had either used a healthcare system or payer perspective, 
while the EE from Thailand used a societal perspective.40 
The Philippines’ study had undertaken analysis both from 
a societal as well as a healthcare system perspective.35 All 
the studies had used a lifetime horizon and undertaken 
discounting using a common rate of 3% or 3.5% or 5% 
for both cost and health outcomes. The Dutch EE under-
took differential discounting using a rate of 4% for costs 
and 1.5% for health outcomes.36 The Indian reference 
study used a societal perspective, lifetime horizon and a 
common discount rate of 3%.30

Based on original conclusion of the included studies, 
it was observed that annual trastuzumab therapy was 
cost- effective at one- time GDP per- capita threshold in 
four countries namely Thailand, Netherlands, Cyprus 
and UK.36 39–41 Two studies found trastuzumab to be 
cost- effective at three- time GDP per- capita.37 38 There 
was a 4.3% and 26.6% probability for trastuzumab to be 
cost- effective at three- time GDP per- capita in Chile and 
Uruguay, respectively.44 The remaining three studies and 
evaluation for Argentina, Colombia and Peru (multi-
centric Latin- American study) found trastuzumab to be 
cost- ineffective even at a threshold of three- time GDP per- 
capita.35 42–44 The Indian reference study concluded the 
use of annual trastuzumab to be cost- ineffective.30 Details 
of the results from the selected EEs as originally reported 
are mentioned in online supplemental appendix 6a.

Intensity-modulated radiation therapy
For IMRT, a total of three studies were identified, which 
were conducted for Canada, USA and Brazil, respec-
tively46–48 (table 2). The studies were undertaken either 
from a healthcare payer or healthcare system perspective 
using a lifetime horizon. Discounting was done at a rate 
of 5% and 3% for Canada and US study, respectively, 
while the rate of discounting was not reported by the 
Brazilian study. The findings from these selected studies 
concluded that IMRT was a cost- effective intervention in 
comparison to 3D- CRT. The Brazilian study was excluded 
from the adaptation exercise as its global IT (0.46) was 
below the threshold value of 0.5. The Indian reference 
study for IMRT undertook the analysis from a societal 
perspective, using a lifetime horizon and discounting 
at a common rate of 3% and concluded IMRT to be a 

Figure 4 Scenario and subgroup analysis. QALY, quality- adjusted life- year.
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cost- ineffective intervention.33 Details of the results from 
the selected EEs as originally reported are mentioned in 
online supplemental appendix 6b.

Cost and outcome adaptation
Scenario I: trastuzumab
As compared with the Indian reference study, the adapted 
valuation of absolute cost (as calculated using scenario I) 
from most of the selected EEs (except the Cyprus study) 
was 2–40 times higher for the comparator- arm and 2–15 
times higher for the intervention- arm (boxes 1 and 3 of 
figure 5; online supplemental appendix 7a). The adapted 
values of QALY for both the comparator (0.25–1.65 
times) and intervention arms (0.41–1.35 times), were 
comparable to the QALY per- person estimated in the 

Indian reference study (boxes 2 and 4 of figure 5; online 
supplemental appendix 7a). Similar to the absolute cost 
values, the adapted values of incremental cost ranged 
from 0.83 to 10 times (except the scenario analysis from 
the Netherland’s study, which showed trastuzumab to be 
cost- saving), while incremental QALYs ranged from 0.21 
to 2.3 times as compared with the findings of the Indian 
reference study (boxes 5 and 6 of figure 5; online supple-
mental appendix 7a). After adaptation (scenario I), the 
ICERs were significantly higher for most of the studies 
(except the Thailand study and a scenario analysis from 
Netherland’s study) by 2–24 times as compared with the 
findings in the Indian reference study. In conclusion, 
the adapted ICERs (except the EE from Thailand and 

Table 1 Summary of included studies for trastuzumab

Country, year Perspective Time horizon Discount rate Conclusion

Global 
transferability 
index

Philippines 201935 Healthcare system 
and societal

Lifetime 3.5% Not CE 0.70

Netherlands 201736 Dutch healthcare 
system

Lifetime 4% costs;1.5% 
outcomes

CE at 1- time GDP 
per capita

0.55

Brazil 202237 Brazilian public health 
system

Lifetime 5% CE at 3- time GDP 
per capita

0.60

Iran 201438 Healthcare system Lifetime 3.5% Not CE 0.55

Cyprus 202039 Cyprus NHS payer Lifetime 3% CE at 1- time GDP 
per capita

0.55

Thailand 201940 Societal Lifetime 3% CE at 1- time GDP 
per capita

0.76

Colombia- 1201342 Healthcare payer Lifetime 5% Not CE 0.55

Iran 201843 Healthcare system 20 years 3% CE at 3- time GDP 
per capita

0.59

UK 202041 NHS payer 
perspective

Lifetime 3.5% CE at 1- time GDP 
per capita

0.64

Latin America 201544 Healthcare system Lifetime 5%

Argentina Not CE 0.64

Bolivia Not CE 0.66

Brazil Not CE 0.64

Chile 4.3% probability of 
being CE at 3- time 
GDP per capita

0.64

Colombia- 2 Not CE 0.66

Peru Not CE 0.68

Uruguay 26.6% probability of 
being CE at 3- time 
GDP per capita

0.64

Indonesia 202245 Societal Lifetime 3% Not CE *

Indian reference 
study 2019

Societal Lifetime 3% Not CE at 1- time 
GDP per capita

0.76†

*Did not pass through two critical objective criteria and hence, was knocked out.
†Assessment done using general transferability index only.
CE, cost- effective; GDP, gross domestic product; NHS, National Health Service.
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scenario analysis of Netherland’s study) showed trastu-
zumab to be cost- ineffective for India (box 7 of figure 5; 
online supplemental appendix 7a).

Scenario I: IMRT
The adapted values of both absolute cost and QALYs 
estimates for both the treatment arms were on a lower 
side as compared with the findings of the Indian refer-
ence study (boxes 1–4 of figure 6; online supplemental 
appendix 7b). On the contrary, the adapted incremental 
cost and QALYs were higher as compared with the values 
estimated in the Indian reference study (boxes 5 and 6 of 
figure 6; online supplemental appendix 7b). In terms of 
adapted ICERs, while findings from the US study showed 
IMRT as cost- ineffective, the Canadian EE concluded 

IMRT as cost- effective for India (box 7 of figure 6; online 
supplemental appendix 7b).

Scenario II
With regard to trastuzumab, the adapted cost values in 
the comparator varied by 0.03 times on the lower side to 
23 times on the higher side of the results in the Indian 
reference study. Similarly, for the intervention arm the 
adapted cost varied by 0.23 times on the lower side to 
8 times on the higher side of the values in the Indian 
reference study (online supplemental appendix 8a). A 
majority (69%) of the adapted incremental cost values 
were lower than the findings of the Indian reference study 
and ranged from 0.01647 to 0.9 times (online supple-
mental appendix 8a) of the values reported in Indian 

Table 2 Summary of included studies for IMRT

Country Perspective Time horizon Discount rate Conclusion
Global transferability 
index

Canada 201246 Healthcare Payer Lifetime 5% CE at 1- time GDP 
per capita

0.64

USA 201347 Healthcare Payer 2 years and 
lifetime

3% CE at 1- time GDP 
per capita

0.69

Brazil 201848 Healthcare system Lifetime Not reported CE at 1- time GDP 
per capita

0.46

Indian reference 
study 2020

Societal Lifetime 3% Not CE at 1- time 
GDP per capita

0.73*

*Assessment done using general transferability index only.
CE, cost- effective; GDP, gross domestic product; IMRT, intensity- modulated radiation therapy.

Figure 5 Adapted outcomes (using scenario I for cost adaptation) from economic evaluations on trastuzumab. ICER, 
incremental cost- effectiveness ratio; QALY, quality- adjusted life- year.
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reference study. Like the incremental costs, the adapted 
ICERs were also lower for a majority (62%) of the studies 
and concluded trastuzumab to be cost- effective for India 
(online supplemental appendix 8a).

In case of IMRT, the adapted values of absolute costs 
for both the treatment arms were significantly lower 
(0.010–0.028 times) as compared with the findings of the 
Indian reference study (online supplemental appendix 
8b). In terms of adapted ICERs, the findings from the 
selected EEs showed IMRT as cost- effective for India.

Price-benchmarking
The adapted price at which trastuzumab was cost- 
effective in India was calculated for nine countries, and 
ranged from ₹4625 to ₹20876 as shown in figure 7. When 
compared with the cost- effective price for India (as 

estimated in the Indian reference study), the adapted 
prices were not comparable in absolute terms and varied 
from half to twice of the drug price reported in the 
Indian reference study.

Subgroup analysis
Trastuzumab: scenario 1
The adapted ICERs of the studies from high- income 
countries were found to be 4.5 times (range: 2–8 times) 
higher than the ICERs reported in the Indian reference 
study (online supplemental appendix 7a) except the 
Dutch study, which found trastuzumab to be cost saving. 
Similarly, the adapted ICERs from middle- income coun-
tries were found to be 11. 5 times (range: 0.48–24 times) 
higher than the Indian reference study’s results. The 
adapted ICERs from studies that had assumed a societal 
perspective were around 2 times (range: 0.48–3.05 times) 
higher than the values in the Indian reference study, 
while the adapted ICER from studies that had assumed 
a health system perspective were 9 times higher (range: 
2–24 times) than the Indian reference study results. The 
adapted ICERs from studies that had used HERA trial as 
the source of effectiveness data, were 2–24 times higher 
than the Indian reference study results. The Dutch study 
was found to be an exception in this case as well, as it 
found trastuzumab to be cost saving. The adapted ICERs 
from studies that had used a discount rate similar to the 
reference study, that is, of 3% for adjusting future costs 
and consequences were found to be 2.5 times (range: 
0.5–5 times) higher than the ICER reported in the Indian 
reference study.

Figure 6 Adapted outcomes (using scenario I for cost adaptation) from economic evaluations on IMRT. 3D- CRT, 
3- dimensional conformal radiation therapy; ICER, incremental cost- effectiveness ratio; IMRT, intensity- modulated radiation 
therapy; QALY, quality- adjusted life- year.

Figure 7 Price- benchmarking for trastuzumab.
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Trastuzumab: scenario II
The adapted ICERs of the studies from high- income 
countries were found to be 0.25 times lower (range: 0.04–
0.58 times) than the ICERs reported in the Indian refer-
ence study (online supplemental appendix 8a). However, 
the adapted ICERs from middle- income countries were 
2.5 times (range: 0.15–13 times) higher than the Indian 
reference study’s results. While the adapted ICERs of 
studies using a societal perspective were 12% lower than 
the Indian reference study, those using a health system 
perspective reported an ICER which after adaptation was 
2 times (0.14–13 times) higher than the Indian reference 
study. The studies that had used HERA trial as the source 
of effectiveness data found that the ICER after adaptation 
varied from 0.04 times on a lower side to 12 times higher 
as compared with Indian reference study’s findings, an 
exception to the above was the finding from the Nether-
land’s study whose ICER showed the use of trastuzumab 
to be cost saving. Lastly, the adapted ICERs from studies 
that had used a discount rate of 3% for adjusting future 
costs and consequences were found to be 0.25 times 
(range: 0.13–0.5 times) lower than the ICER reported in 
the Indian reference study.

Price-benchmarking
There was a significant heterogeneity in findings on the 
benchmark cost- effective price from studies done else-
where. While the adjusted price estimated from half of 
the studies from high incomes countries was on the lower 
side (0.55–0.61 times) as compared with the Indian refer-
ence study, it was found to be on the higher side (1.5–1.9 
times) based on adaptation from other studies. Using 
the studies from middle- income countries the value of 
adapted benchmark price was on the lower side (0.4–
0.63) compared with the Indian reference study, except 
the Columbian study that estimated the benchmark cost- 
effective price value to be 1.3 times higher as compared 
with the price in the Indian reference study.

DISCUSSION
There has been a lot of debate on how to ‘generalise’ 
or ‘translate’ the findings of an EE to other coun-
tries’ contexts, given that there is usually a strong time 
constraint to make policy decisions.11 34 Over the years, 
there has been a lot of work around the development of 
different checklists, summarising the list of various factors 
that could potentially cause or lead to uncertainties while 
generalising, transferring, or adapting the results of an 
EE to other settings.34 Broadly these factors are summa-
rised under three specific categories of methodological 
features (perspective, discount rate, approaches for 
direct and indirect cost assessment), healthcare system 
factors and population characteristics.21 34 Many of these 
factors, either alone or in interaction with other factors, 
affect an EE’s cost and valuation of outcomes, thereby 
influencing the ICER calculation.

Summary and interpretation of the findings
The present analysis is the first of its kind to use selected 
aHTA approaches for EE (including literature review, 
quality and transferability appraisal, and costs, outcome 
and price adjustments), and to assess it against the tradi-
tional full EE for measuring the validity and accuracy of 
the findings. In terms of direction and magnitude, the 
adapted cost estimates varied considerably, while the 
adapted QALYs did not differ much, when matched with 
the results of the Indian reference study.

The adapted ICERs from around 90% of the selected 
EEs on trastuzumab were higher from the threshold value 
of one- time GDP per- capita of India and showed trastu-
zumab to be cost- ineffective for India, which matches 
with the overall conclusion of the Indian reference study. 
However, these adapted ICERs were on an average about 
eight times higher than the threshold value for India. 
Whereas the ICER reported in the Indian reference study 
was only 23% higher than the threshold value. This huge 
difference between the adapted ICER and the threshold 
value shows a higher level of uncertainty and needs to be 
interpreted with caution.

In a hypothetical scenario with unlimited resources 
where any intervention found to be cost- effective will 
be funded as a part of HBP, use of estimates from aHTA 
may be acceptable. However, decisions in most LMICs are 
usually made on the margins in the context of limited 
resources or finite budget, which involves prioritisation. 
This implies that even if several interventions are found 
to be cost- effective, only a few of them may become a 
part of the existing HBP in a particular year, which will 
be based on the relative ranking of ICERs. So, having 
a dichotomous broad conclusion that whether a partic-
ular intervention is cost- effective or not, is insufficient 
for LMICs, where decisions are made in the context of 
limited healthcare resources. The adapted ICERs need 
to be in a close range of the original ICERs (of the full 
EE), and the relative rankings should also be in the same 
order (as from full HTA). So, from a broader point of 
view of resource prioritisation, aHTA findings may result 
in inappropriate allocation of resources.

Moreover, the absolute difference of ICERs generated 
from aHTA also need appropriate consideration. In 
situations where a full EE concludes an intervention to 
be cost- effective, with an ICER marginally (10%–20%) 
below the threshold, an aHTA for the same intervention 
could contradict the findings of a full EE and conclude 
this intervention to be cost- ineffective, given the variation 
in the ICERs generated from a full EE and aHTA, respec-
tively. Therefore, in cases where the ICER is in close range 
of the threshold, use of aHTA increases uncertainty. 
Whereas, in cases where ICERs are on the extremes, 
that is either significantly below the cost- effectiveness 
threshold or more than 2–3 times of the threshold value, 
then the conclusion drawn using the aHTA findings are 
more likely to be in line with full EE.

In some situations, the findings from the aHTA may 
lead to inconclusive evidence. For example, in the case 
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of IMRT, half of the adapted ICERs shows IMRT to be 
cost- effective and remaining half shows it to be cost- 
ineffective. In such situations, the only rationale is to 
undertake a context- specific full HTA, to assess the true 
cost- effectiveness of the intervention.

A direct adaptation of model by changing the param-
eters that potentially differ between the study country 
(for which EE was actually conducted) and the decision 
country (for which adaptation is being done) could 
address most of the factors causing uncertainties in trans-
ferability.17 49 However, most of the time, researchers do 
not have access to original model used in EE. Further-
more, even if the model is accessible, comprehending 
the intricate details and calculations that went through 
the complex model structure again becomes difficult and 
equally time- consuming as developing a new model and 
conducting a full HTA.

It was presumed that the adapted findings from EEs of 
countries with similar socioeconomic or population char-
acteristics to India might show results which are closer 
to the Indian reference study. However, subgroup anal-
ysis showed that both the adapted ICER values (either in 
scenario I or II) as well as the benchmark cost- effective 
price from the selected EEs of trastuzumab, irrespec-
tive of the similarity in contextual factors, differed from 
the findings of the Indian reference study. Likewise, 
the adapted ICERs from studies that had used a similar 
source of effectiveness data, or discount rate as used in 
the Indian reference study, also did not show any specific 
similarity in absolute terms or direction with the find-
ings of the Indian reference study. However, when the 
perspective of analysis was the same there was consider-
ably lesser variation in the adapted and Indian reference 
study estimates.

Specifically, for scenario II (ie, using each of the 
three correction factors for cost adaptation), it was 
observed that the conclusion from around one- third of 
the selected EEs showed trastuzumab as cost- effective 
(online supplemental appendix 8a). Furthermore, the 
adapted ICERs, especially from the high- income coun-
tries’ studies, dropped down significantly by 75%, which 
does not match with or reflect the actual scenario. All 
these findings need to be interpreted with due caution. 
Over- adjustment of cost estimates with the use of both 
correction factors A and B, could be one of the reasons 
leading to a drastic decrease in the adapted values. More-
over, this effect was more pronounced in case of high- 
income countries, probably due to the fact that there is 
a huge difference in the GDP and health expenditure 
of these countries as compared with India, which is also 
reflected in the values of correction factor of A and B for 
these countries.

As estimated using price- benchmarking analysis, the 
adapted threshold cost- effective price for trastuzumab 
varied appreciably from 37% on lower- side to 89% on 
higher- side, when compared with the cost- effective price 
of ₹11 049 estimated in the Indian reference study. 
Although the average adapted price (and even the 

individual adapted price from most of the selected EEs) 
was on the lower side of the price estimated in the Indian 
reference study, large variation among the individual 
adapted estimates, creates uncertainties and ambiguity 
in ascertaining a price value at which a particular drug 
might be cost- effective locally. Nevertheless, evidence 
from price- benchmarking provides a strong imperative 
for price regulations and negotiations in situations where 
the current price is significantly above the prices esti-
mated using the price- benchmarking analysis. However, 
price- benchmarking can only be used for adapting 
the price of pharmaceutical interventions and it is not 
possible to use this approach for device (or healthcare 
programme), because of the range of factors that goes in 
estimating the cost per patient in case of medical devices 
or programme.

A fundamental conclusion from the present analysis 
is that cost is difficult to adapt and hard to generalise, 
whereas the health outcomes are closer across settings. 
While the existing cost correction factors adjusted for 
the differences in the quantity and prices of the health-
care resources, however, the variation in other important 
factors such as skill mix of personnel delivering care, clin-
ical practice variability, the level at which healthcare is 
delivered, extent of technical efficiency across countries 
were still unaccounted, which might have led to uncer-
tainty in the adapted cost estimates. Moreover, elemen-
tary differences in the context- specific assumptions, while 
designing an EE and its model structure, are difficult to 
adjust and might lead to dissimilarities in the resource 
use and the associated costs. It is recommended that in 
future, researchers should focus on developing more 
refined and robust methods for predicting costs across 
settings.

In view of the findings from our analysis, which 
concluded that adapted QALYs showed lesser variation 
when compared with the Indian reference studies, we 
consider that the QALY adjustment factor is more accu-
rate than cost correction factors and could potentially 
be used in future for adjusting population characteris-
tics across settings. Furthermore, for adjusting QALYs a 
simpler and more direct approach could be to use the 
average ratio of tariff values of corresponding health 
states in the value set of the study country and the deci-
sion country. However, while we adjusted for the differ-
ence in the age of onset of disease, life expectancy and 
health status preferences, which are fundamental to the 
calculation of QALYs, we also recognise that there could 
be other factors related to source of treatment effective-
ness, compliance, adherence, etc. that could potentially 
create uncertainty in the estimation of adapted QALYs 
across settings. Considering this, it is advised undertaking 
future research to further improve aHTA methods for 
the adjustment of health outcomes.

Nevertheless, our study has a few limitations. First, 
literature review was conducted in one database only 
which might have resulted in some studies being missed. 
However, the objective of the study was to assess the 
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adaptability of existing EEs and comparing the adapted 
results to those of a full EE, and not to identify all existing 
EEs published for a given topic. Second, we undertook 
adaptation for one drug and one technology; therefore, 
our results might not be generalisable to other HTA types 
including programmatic evaluations. However, given the 
significant heterogeneity in the healthcare structures, 
context and programme delivery, it is likely that there will 
be greater uncertainty in applying aHTA to EE of health-
care programmes. Third, for adapting cost estimates we 
used national level GDP or health care expenditure esti-
mates which may have over or underestimated the costs, 
especially in case of studies undertaken in HICs such as 
Canada and the USA where there are significant variations 
in the price of resources across regions. While the use 
of subnational or regional estimates for cost adaptation 
may have produced more accurate estimates, however, we 
believe this would not change the overall conclusion of 
our study findings, as the overall objective of our study 
was to identify whether or not the adapted findings are 
generalisable to Indian context. Fourth, disaggregated 
data on QALYs was not reported in two of the studies, 
and hence absolute QALYs were not adapted. However, 
it is believed this would not impact our overall conclu-
sions because the adapted QALYs were relatively closer 
to the QALYs reported in the Indian reference study and 
had minimal impact on the adapted ICERs. Fifth, the 
conclusions for aHTA for medical devices were based 
only on two studies. It is recommended to further carry 
out more validation in the context of medical devices by 
adapting findings from a larger number of diverse EEs. 
Finally, we have assessed only the accuracy of the adapted 
findings for EE, by comparing the adapted results with 
those reported in the Indian reference study. However, it 
is recommended that in addition to accuracy, researchers 
should also try to evaluate the appropriateness and 
robustness of the aHTA methods including those beyond 
EE, in future evaluations.

CONCLUSION
Despite the limitations of aHTA approaches, it still offers 
some relevant evidence as compared to no evidence at 
all. However, these approaches still cannot be considered 
as a replacement of the traditional HTA methods, even 
for decisions that require immediate evidence. aHTA as 
an approach may be considered as one of the tools in the 
overall traditional HTA process. First, aHTA may be used 
for summarising the existing evidence on the clinical effi-
cacy, safety, cost and cost- effectiveness from the globally 
published EE or HTA reports. Second, aHTA can be used 
for ‘topic prioritisation’ in the schematic flow of HTA 
process, whereby those interventions with an adapted 
ICERs beyond twice or thrice of threshold values, that 
is, interventions that are highly cost- ineffective, can 
directly be ruled out. This will save time and resources 
from conducting a full HTA for these interventions and 
the efforts can be directed towards other technologies 

which are not well studied internationally or where HTA 
evidence is inconclusive.

Overall, the present analysis concludes that the adjusted 
findings from the aHTA approaches for EE should be 
interpreted with caution, even if the adapted results are 
generated using HTA evidence from a nation with similar 
characteristics to the decision country. Further, given the 
increased relevance of transferability of HTA evidence 
to other countries’ contexts, there is a need to develop 
more robust aHTA approaches for cost adjustment.
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Appendices 

Appendix 1: PubMed search strategy for transtuzumab 

#1 breast neoplasm 

#2 breast carcinoma 

#3 cancer of breast 

#4 mammary cancer 

#5 (breast neoplasm[MeSH] 

#6 1 OR #2 OR #3 OR #4 OR #5  

#7 trastuzumab 

#8 herceptin 

#9 Epidermal growth factor receptor 2 OR  

#10 her2  

#11  erbB-2 receptor 

#12 #7 OR #8 OR #9 OR #10 OR #11  

#13 cost benefit analys* 

#14 cost-benefit analysis[MeSH] 

#15 cost utility analys* 

#16 cost-utility analysis[MeSH] 

#17 cost effectiveness 

#18 cost effectiveness analys* 

#19 cost-effectiveness analysis[MeSH] 

#20  cost minimization analys* 

#21 cost-minimization analysis[MeSH] 

#22 economic evaluation* 

#23 pharmaco-economic evaluation 

#24 pharmaco-economic analys* 

#25 pharmaco-economic analysis[MeSH] 

#26 health technology assessment* 

#27 #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR#21 OR #22 OR #23  OR 

#24 OR #25 OR #26 

#28 #6 AND #12 AND#27 

Filters: Publication date: Last 10 years to 31.5.2023 

No language restrictions 
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Appendix 2: PubMed search strategy for IMRT 

#1 Head and Neck Neoplasms [MeSH]  

#2 Neoplasms, Head and Neck  

#3 Head, Neck Neoplasms   

#4 Cancer of Head and Neck 

#5 Head and Neck Cancer  

#6 (Cancer of the Head and Neck 

#7 Head and neck squamous cell carcinoma 

#8 Oropharyngeal Neoplasms [MeSH]  

#9 Neoplasm, Oropharyngeal 

#10 Cancer of Oropharnyx  

#11 Oropharnyx Cancer  

#12 Oropharyngeal Cancer  

#13 Laryngeal Neoplasms [MeSH)  

#14 Larynx Neoplasms   

#15 Cancer of Larynx  

#16 Laryngeal Cancer   

#17 Larynx Cancer  

#18 Supraglottic  Cancer 

#19 Cancer of supraglottis 

#20 Cancer of supraglottic region 

#21 Nasopharyngeal Neoplasms [MeSH]   

#22 Cancer of Nasopharynx 

#23 Nasopharynx Cancers  

#24 Nasopharyngeal Cancer  

#25 Hypopharyngeal Neoplasms [MeSH] 

#26  Hypopharyngeal Cancer 

#27 Cancer, Hypopharyngeal 

#28 Hypopharynx cancer 

#29 Cancer of hypopharynx 

#30 Mouth Neoplasms [MeSH]   

#31 Oral Cancer)  

#32 Paranasal Sinus Neoplasms[MeSH]  

#33 Paranasal Sinus Cancer 

#34 Cancer, Paranasal Sinus  

#35 Salivary Gland Neoplasms [MeSH] 

#36 Cancer of Salivary Gland 

#37 Salivary Gland Cancer 

#38 Lip Neoplasms [MeSH])  

#39 Cancer of Lip  

#40 Lip Cancers 

#41 Tongue Neoplasms [MeSH] 

#42 Cancer of Tongue 

#43 Tongue Cancers 

#44 Tongue Neoplasm 

#45 Sinonasal cancer  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
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#46 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR#9 OR #10 OR #11  OR #12 OR 

#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR#21 OR #22 OR #23  OR 

#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR 

#35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 

#47 Radiotherapy, Intensity-Modulated"[MeSH]  

#48 Intensity-Modulated Radiotherapies 

#49 Radiotherapy, Intensity Modulated 

#50 Intensity-Modulated Radiation therapy 

#51 IMRT 

#52 #47 OR #47 OR #48 OR #49 OR #51 

#53 Conventional radiation therapy 

#54 Conventional radiotherapy Cobalt radiotherapy 

#55 Cobalt radiation therapy 

#56 2 Dimensional radiotherapy  

#57 2 Dimensional Radiation therapy  

#58 2 DRT  

#59 2drt 

#60 2-DRT 

#61 3 DCRT  

#62 3 Dimensional conformal radiotherapy 

#63 3 Dimensional conformal radiation therapy  

#64 3 dcrt  

#65 Linear accelerator  

#66 #52 OR#53 OR #54 OR #55 OR #56 OR #57 OR #58 OR #59 OR #60 OR#61 OR #62 OR 

#63  

#67 cost benefit analys* 

#68 cost-benefit analysis[MeSH] 

#69 cost utility analys* 

#70 cost-utility analysis[MeSH] 

#71 cost effectiveness 

#72 cost effectiveness analys* 

#73 cost-effectiveness analysis[MeSH] 

#74  cost minimization analys* 

#75 cost-minimization analysis[MeSH] 

#76 economic evaluation* 

#77 pharmaco-economic evaluation 

#78 pharmaco-economic analys* 

#79 pharmaco-economic analysis[MeSH] 

#80 health technology assessment* 

#81 #66 OR #67 OR #68 OR #69 OR #70 OR #71 OR #72 OR #73  OR #74 OR #75 OR #76 

OR #77 OR #78 OR #79 

#82 #46 AND #52 AND #66 AND #81 

#83 Filters: Publication date: Last 10 years to 31.5.202 

No language restrictions 
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Appendix 3: Antonanza’s checklist 

GENERAL TRANSFERABILITY INDEX (IT1) 

Critical objective factors Non-critical objective factors 

1. The relevant parameters needed to 

calculate the ratio cost/effectiveness 

are given in the study 

2. Objectives are presented in a clear, 

specific and measurable manner 

3. The variable estimates used in the 

analysis come from the best available 

source 

4. The measurement of costs is 

appropriate and the methodology for 

estimation of quantity and unit costs 

is clearly described 

5. Health outcome measures are based 

on valid and reliable scales. 

Otherwise, the scales used must be 

fully justified 

6. The economic model, study methods 

and components of the costs and 

effectiveness are presented in a clear 

manner 

7. The conclusions and 

recommendations of the study are 

justified and based on the study 

results. 

1. Is the intervention described in sufficient detail? 

2. Is the comparator described in sufficient detail? 

3. Is the country in which the economic study took place 

clearly specified? 

4. Did the authors correctly state the perspective for the 

economic analysis? 

5. Is the target population of the health technology 

clearly stated or can it be inferred by reading the 

article? 

6. Does the article provide sufficient detail about the 

study sample? 

7. Have the principal estimates of effectiveness 

measures been reported? 

8. Are the results of a statistical analysis of the 

effectiveness results provided? 

9. Is the level of reporting of benefit data adequate 

(incremental analysis, statistical analyses)? 

10. Are the cost components used in the analysis 

presented? 

11. Are unit price for resources given? 

12. Are costs and quantities reported separately? 

13. Is the price year given? 

14. Is the currency unit reported? 

15. Are quantitative &/or descriptive analyses conducted 

to explore variability from place to place 

16. Did the authors discuss the generalizability of results? 

SPECIFIC TRANSFERABILITY INDEX (IT2) 

Critical subjective factors Non-critical subjective factors 

1. The evaluated technology is used in 

the new health context. 

2. The comparator is available or used 

in the new context. 

3. Treatment and comparator data, as 

well as relevant epidemiological   

parameters for the technology, are 

valid in the new context. 

4. The study perspective coincides with 

that used in the new context 

 

1. Cost components correspond to the medical practice 

related to the evaluated technology in the original 

study. If medical practice differs in new context, 

additional costs components must be taken into 

account.  

2. The model connecting variables and parameters can 

be adapted to the new context. 

3. Life expectancy is similar in both contexts. 

4. Health-status preferences are similar in both 

contexts. (Applicable to cost/utility analyses) 

5. Productivity measures are similar in both contexts 

6. The evolution of the disease is similar in both 

contexts. 

7. The applied discount rate is similar in both contexts. 

8. Costs and health effects data are presented in 

current and discounted units 
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Appendix 4: Calculation of cost correction factors 

Name of 

country 

(Year) 

Country India Correction 

factor (A) 

Correction 

factor (B) 

Health care 

expenditure 

per capita 

(PPP 

adjusted) in 

US dollars 

GDP per 

capita 

(PPP 

adjusted) 

in US 

dollars 

Health care 

expenditure 

per capita 

(PPP 

adjusted) in 

US dollars 

GDP per 

capita (PPP 

adjusted) 

in US 

dollars 

Iran (2018) 1225.0 14535.9 181.5 6182.9 0.121 0.244 

Iran (2014) 1164.0 17388.9 141.4 4236.7 0.121 0.244 

Brazil 

(2022) 

1438.7 15020.4 195.6 6675.4 0.135 0.444 

Philippines  321.6  8121.0 181.5 6183.0 0.564 0.761 

Colombia 

2013 

751.3 10732.0 141.4 4237.0 0.188 0.395 

Thailand  523.0 14871.0 161.8 4861.2 0.309 0.326 

Netherlands  4989.0 47272.1 161.9 4861.2 0.032 0.103 

Cyprus 2532.9 38288.0 181.5 6182.9 0.072 0.161 

Canada  4153.8 38865.4 138.7 3912.4 0.033 0.100 

USA  8342.6 51602.9 161.8 4861.2 0.019 0.094 

UK  3997.3 40218.7 189.6 5057.2 0.047 0.125 

Peru  511.0 10767.0 161.8 4861.0 0.316 0.451 

Colombia 

(2015) 

802.7 12018 161.8 4861.0 0.201 0.404 

Bolivia 311.1 5921.0 161.8 4861.0 0.520 0.820 

Argentina 1929.2 19641.0 161.8 4861.0 0.083 0.2475 

 Brazil 

(2015) 

1164.0 15046.0 161.8 4861.0 0.139 0.323 

Chile  1510.0 21512.0 161.8 4861.0 0.107 0.225 

Uruguay 1594.4 18192.0 161.8 4861.0 0.101 0.267 
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Appendix 5: Calculation of quality adjusted life years (QALY) correction factors 

Name of country  Life Expectancy 

at birth (in 

years) 

Median age of 

disease onset  

(in years) 

Correction 

factor (D) 

Correction factor 

(E) 

India 70 50 - - 

Iran_2014 77 50 0.740 0.920 

Iran_2018 77 45 0.625 1.015 

Brazil_2022 76 49 0.740 1.10 

Philippines 71 50 0.95 0.975 

Columbia_2013 77 50 0.740 1.00 

Thailand 77 50 0.740 0.935 

Netherlands 82 51 0.645 1.039 

Cyprus 81 52.3 0.70 1.256 

UK 81 55 0.77 1.278 

Peru 77 55 0.90 0.8786 

Colombia_2015 77 55 0.90 0.8786 

Bolivia 72 55 1.17 0.8786 

Argentina 77 55 0.91 0.8786 

 Brazil_2015 76 55 0.95 0.8786 

Chile   80 55 0.80 0.8786 

Uruguay 78 55 0.87 0.8786 
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Appendix 6a: Results of economic evaluations originally reported by the authors: Trastuzumab 

Year Country Reported 

currency 

Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2017 Netherlands1 EURO 15,401,278 13.103 16,689,481 13.930 12,88,203 0.827 1,557,682 

2017 Netherlands2 EURO 15,024,211 12.666 16,445,263 13.527 14,21,052 0.861 1,650,466 

2017 Netherlands3 EURO 18,192,259 13.104 17,406,560 14.098 -7,85,699 0.994 -790,441 

2020   Cyprus EURO 292,555 1.51 3,478,754 3.3 31,86,199 1.79 1,779,999 

2015   Uruguay US$ 795,660 8.15 2,114,640 8.73 13,18,980 0.58 2,274,103 

2015   Chile US$ 886,440 8.26 2,680,680 8.86 17,94,240 0.6 2,990,400 

2020   UK  GBP 1,882,834 8.6 4,292,902 9.2 24,10,068 0.6 4,016,780 

2018  Philippines PHP 5,173,259 7.99 5,756,505 8.99 5,83,246 1 583,245 

2013   Colombia US$ 3,441,895 6.83 6,048,897 7.62 26,07,002 0.79 3,300,002 

2014   Iran US$ 566,131 11.11 2,604,168 11.98 20,38,037 0.87 2,342,571 

2019  Thailand* US$ 1474267 - 2305171 - 830904 4.59 181025 

2015   Peru US$ 1,121,400 7.93 2,787,480 8.49 16,66,080 0.56 2,975,142 

2015   Colombia  US$ 3,823,440 8.1 6,258,480 8.68 24,35,040 0.58 4,198,344 

2015   Bolivia US$ 1,073,340 7.59 3,001,080 8.11 19,27,740 0.52 3,707,192 

2015   Argentina US$ 651,480 8.12 3,054,480 8.7 24,03,000 0.58 4,143,103 

2015   Brazil  US$ 485,940 7.88 3,732,660 8.43 32,46,720 0.55 5,903,127 

2022   Brazil US$ 1,320,547. 6.48 2,475,647 7.31 11,55,100 0.83 1,391,686 

2018   Iran EURO 1,069,345  11.1  2,438,586 12.22 13,69,241 1.12 199,556 

1Real-world scenario; 2Guideline scenario; 3Trial scenario; *Absolute number of QALYs not reported by the authors of the 

original study 
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Appendix 5b: Results of economic evaluations originally reported by the authors: IMRT 

Year Country Reported 

currency 

Comparator Intervention Incremental 

outcomes 

ICER (₹)   

Cost (₹) QALYs Cost(₹) QALYSs Cost (₹) QALYSs 

2013   US (2yrs) US$ 605,342 1.817 1,100,360 1.909 4,95,018 0.092 5,380,630 

2013   US 

(lifetime) 

US$ 605,335 4.855 1,100,361 5.123 4,95,026 0.268 1,847,109 

20012   Canada* CAD 660,196 - 778,667 - 1,18,471 0.480 246,814 

*Absolute number of QALYs not reported by the authors  
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Appendix 7a: Results of cost adaptation using Scenario I correction factor B and C: Trastuzumab 

Year Country Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2017  Netherlands@1  2,298,068 13.10 2,490,284 13.93 192,216 0.83 232,425 

2017 Netherlands@2 2,241,804 12.67 2,453,843 13.53 212,039 0.86 246,270 

2017 Netherlands@3 2,714,518 13.10 2,597,281 14.09 -117,236 0.99 -117,944 

2020   Cyprus@ 53,934 1.51 641,321 3.30 587,387 1.79 328,149 

2015   Uruguay@ 308,497 8.15 819,898 8.73 511,401 0.58 881,725 

2015   Chile@ 290,656 8.26 878,972 8.86 588,316 0.60 980,526 

2020   UK@ 330,315 8.60 753,125 9.20 422,810 0.60 704,683 

2019   Philippines# 4,496,496 7.99 5,003,441 8.99 506,945 1.00 506,945 

2013   Colombia# 2,369,763 6.83 4,164,698 7.62 1,794,935 0.79 2,272,070 

2014   Iran# 240,556 11.11 1,106,544 11.98 865,988 0.87 995,388 

2019  Thailand#* 699,273 - 1,093,387 - 394,114 4.59 85,863 

2015   Peru# 734,596 7.93 1,825,996 8.49 1,091,400 0.56 1,948,929 

2015   Colombia# 2,243,922 8.10 3,673,011 8.68 1,429,090 0.58 2,463,948 

2015   Bolivia# 1,278,525 7.59 3,574,781 8.11 2,296,256 0.52 4,415,877 

2015   Argentina# 233,959 8.12 1,096,922 8.70 862,963 0.58 1,487,867 

2015   Brazil# 227,805 7.88 1,749,845 8.43 1,522,040 0.55 2,767,345 

2022   Brazil# 1,023,514 6.48 1,918,795 7.31 895,281 0.83 1,078,652 

2018   Iran# 519,266 11.10 1,184,160 12.22 664,894 1.12 593,655 

@High income countries; #middle-income countries; 1Real-world scenario; 2Guideline scenario; 3Trial scenario; *Absolute 

number of QALYs not reported by the authors of the original study 
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Appendix 7b: Results of cost adaptation using Scenario I (correction factor B and C): Intensity 

Modulated Radiotherapy (IMRT) 

Year Country Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2013   US (2yrs) 82,744 1.817 150,408 1.909 67664 0.092 735,478 

2013   US 

(lifetime) 

82,744 4.855 150,408 5.123 67665 0.268 252,481 

2012   Canada* 124,108 - 146,379 - 22,271 0.48 46,398 

*Absolute number of QALYs not reported by the authors of the original study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Glob Health

 doi: 10.1136/bmjgh-2023-012277:e012277. 8 2023;BMJ Glob Health, et al. Chauhan AS



 11 

Appendix 8a: Results of cost adaptation using Scenario II (correction factor A, B, and C): Trastuzumab 

Year Country Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost  (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2017 Netherlands@1  74,547 13.10 80,782 13.93 6,235 0.83 7,539 

2017 Netherlands@2 72,722 12.67 79,600 13.53 6,878 0.86 7,988 

2017 Netherlands@3 88,056 13.10 84,253 14.09 -3,803 0.99 -3825 

2020   Cyprus@  3,865  1.51 45,963  3.30 42,098 1.79 23,518 

2015   Uruguay@ 31,316  8.15 83,229  8.73 51,913 0.58 89,505 

2015   Chile@ 31,153  8.26 94,211  8.86 63,057 0.60 105,095 

2020   UK@ 15,669  8.60 35,726  9.20 20,057 0.60 33,428 

2019   Philippines# 2,537,930  7.99 2,824,062  8.99 286,132 1.00 286,132 

2013   Colombia# 445,843  6.83 783,538  7.62 337,696 0.79 427,463 

2014   Iran#
 29,212 11.11 134,375 11.98 105,163 0.87 120,877 

2019  Thailand#* 216,029 - 337,783 - 121,755 4.59 26,526 

2015   Peru# 232,670  7.93 578,351  8.49 345,681 0.56 617,287 

2015   Colombia# 452,446  8.10 740,597  8.68 288,150 0.58 496,810 

2015   Bolivia# 665,111 7.59 1,859,663  8.11 119,4552 0.52 2,297,215 

2015   Argentina# 19,628  8.12 92,027  8.70 723,99 0.58 124,825 

2015   Brazil# 31,674  7.88 243,301  8.43 211,627 0.55 384,776 

2022   Brazil# 139,125  6.48 260,819  7.31 121694 0.83 146,619 

2018   Iran# 76,944 11.10 175,468 12.22 98523 1.12 87,966 

@High income countries; # middle-income countries; 1Real-world scenario; 2Guideline scenario; 3Trial scenario; *Absolute 

number of QALYs not reported by the authors of the original study 
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Appendix 8b: Results of cost adaptation using Scenario II (correction factor A, B and C): Intensity 

Modulated Radiotherapy (IMRT) 

Year Country Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2013   US (2yrs) 1605 1.817 2918 1.909 1313 0.092 14,269 

2013   US 

(lifetime) 

1605 4.855 2918 5.123 1313 0.268 4,898 

2012  Canada* 4145 - 4889 - 744 0.480 1,550 

*Absolute number of QALYs not reported by the authors of the original study 
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Appendix 9a: Results of both cost and QALY adaptation: Trastuzumab 

Year Country Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2017  Netherlands@1  2,298,068 8.783 2490284 9.337 192216 0.554 346,960 

2017 Netherlands@2 2,241,804 8.490 2453843 9.067 212039 0.577 367,485 

2017 Netherlands@3 2,714,518 8.783 2,597,281 9.450 -117,236 0.666 -176,030 

2020   Cyprus@ 53,934 1.322 641,321 2.888 587,387 1.567 374,848 

2015   Uruguay@ 308497 6.227 819,898 6.670 511,401 0.443 1,154,404 

2015   Chile@ 290656 5.806 878,972 6.228 588,316 0.422 1,394,114 

2020   UK@ 330315 5.812 753,125 6.218 422,810 0.406 1,041,404 

2019   Philippines# 4,496,496 7.413 50,03,441 8.341 506,945 0.928 546,276 

2013   Colombia# 2,369,763 5.059 4,164,698 5.644 1,794,935 0.585 3,068,265 

2014   Iran# 240,556 7.571 1,106,544 8.164 865,988 0.593 1,460,351 

2019  Thailand#* 699,273 - 1,093,387 - 394,114 4.590 85,863 

2015   Peru# 734,596 6.334 1,825,996 6.781 1,091,400 0.447 2,441,611 

2015   Colombia# 2,243,922 6.470 3,673,011 6.933 1,429,090 0.463 3,086,587 

2015   Bolivia# 1,278,525 7.845 3,574,781 8.383 2,296,256 0.537 427,6082 

2015   Argentina# 233,959 6.486 1,096,922 6.949 862,963 0.463 1,863,851 

2015   Brazil# 227,805 6.594 1,749,845 7.054 1,522,040 0.460 3,308,783 

2022   Brazil# 1,023,514 5.277 1,918,795 5.953 895,281 0.676 1,324,380 

2018   Iran# 519,266 7.564 1,184,160 8.327 664,894 0.763 871,420 

@High income countries; # middle-income countries; 1Real-world scenario; 2Guideline scenario; 3Trial scenario; *Absolute 

number of QALYs not reported by the authors of the original study 
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Appendix 9b:	Results of both cost and QALY adaptation: Intensity Modulated Radiotherapy (IMRT) 

Year Country Comparator Intervention Incremental 

outcomes 

ICER (₹)  

Cost (₹)  QALYs Cost (₹)  QALYSs Cost (₹)  QALYSs 

2013   US (2yrs) 82,744 1.330 150,408 1.398 67,664 0.067 1,009,911 

2013   US 

(lifetime) 

82,743 3.550 150,408 3.750 67,665 0.268 345,229 

2012   Canada* 124,108 - 146,379 - 22,271 0.48 46,398 

*Absolute number of QALYs not reported by the authors of the original study 
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