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Abstract 

In this article, we focus on the reimbursement process, and as an example, characterize the time to reimbursement of 
pembrolizumab, a PD-1 immune checkpoint inhibitor for treatment of metastatic NSCLC from publicly available web‑
sites, in three different healthcare systems: The National Institute for Health and Care Excellence (NICE) in the UK, the 
Pharmaceutical Benefits Advisory Committee (PBAC) in Australia, and the National Advisory Committee for the Basket 
of Health Services in Israel, all who have publicly funded health systems which include drug coverage. Our study 
found that there are substantial differences in time to reimbursement of pembrolizumab for the same conditions in 
different countries, with NICE and The National Advisory Committee for the Basket of Health Services in Israel approv‑
ing one condition at the same time, Israel approving two conditions earlier than NICE, and PBAC lagging behind for 
every condition. These differences could be due to the differences in health policy systems and the many factors that 
affect reimbursement. Comparing the reimbursement process between different countries can highlight the chal‑
lenges facing their health systems in early adoption of new treatments.

Key points 

•	 Our study found that there are substantial differences in time to reimbursement of pembrolizumab for the same 
conditions in different countries, with NICE and The National Advisory Committee for the Basket of Health 
Services in Israel approving one condition at the same time, Israel approving two conditions earlier than NICE, 
and PBAC lagging behind for every condition.

•	 These differences could be due to the differences in health policy systems and the many factors that affect reim-
bursement.

•	 Comparing the reimbursement process between different countries can highlight the challenges facing their 
health systems in early adoption of new treatments.
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Introduction
The high cost of new cancer therapies and limited budg-
ets pose a unique challenge for resource allocation deci-
sions across countries and healthcare systems [1]. In 
developed countries with national universal health insur-
ance coverage, different methods have been established 
to assess new technologies in an orderly and transparent 
fashion before their inclusion into their list of services 
reimbursed using their allocated budget [2–4]. This pro-
cess, known as the “fourth hurdle”, is an additional stage 
following registration of the technology in the coun-
try (and market authorization obtained) whereby a new 
technology has to demonstrate value for money and its 
effectiveness and safety need to be proven before being 
reimbursed from public funds. Many countries require 
further clinical evidence of efficacy beyond that provided 
by the manufacturer at market authorization, which 
may also consist of comparisons with similar drugs or 
accepted alternative therapies, and further clinical tri-
als or post-marketing real-world data studies [5]. Many 
systems allow the inclusion of expensive treatments in 
the national health systems at no or minimum co-pay-
ment for the patient, allowing access to treatments that 
would otherwise be unobtainable for the vast majority 
of patients, either by creating separate health technology 
assessment pathways for cancer treatments or through 
exemptions policies which allow easier access to cancer 
treatments [6]. It is unknown whether time to reimburse-
ment is similar or varies between countries. Several ele-
ments determine the incentives of payers to spend more 
funds on the adoption and diffusion of new medical tech-
nologies that need to be weighed up by decision-makers. 
Older drugs are generally safer due to their longer track 
record and the relative efficacy of newer drugs to older 
drugs may be marginal [7]. This manuscript argues for 
early adoption of anti-cancer treatments due to the lim-
ited availability of alternative treatments.

In this essay, we focus on a comparison of the reim-
bursement process, and as an example, characterize 
the time to reimbursement of pembrolizumab, a pro-
grammed death receptor-1 (PD-1) immune checkpoint 
inhibitor for treatment of metastatic non-small cell lung 
cancer (mNSCLC) from publicly available websites, in 
three different healthcare systems: The National Insti-
tute for Health and Care Excellence (NICE) in the United 
Kingdom (UK), the Pharmaceutical Benefits Advisory 
Committee (PBAC) in Australia, and the National Advi-
sory Committee for the Basket of Health Services in 
Israel, who all have publicly funded health systems which 
include drug coverage. Pembrolizumab was chosen for 
this essay as the first-in-class immunotherapy drug used 
to treat mNSCLC in Israel. Comparing between different 
countries can highlight the challenges facing their health 

systems in early adoption of new treatments. Both NICE 
and PBAC base reimbursement decisions on cost-effec-
tiveness evaluations and were chosen to be compared 
with Israel where a different system is used [8].

Overview of the reimbursement process in three 
healthcare systems
All countries in this review have publicly funded health 
systems which include drug coverage, and have systems 
in place to assess new technologies (Table 1).

The National Institute for Clinical Excellence is an 
independent organization set up by the British Gov-
ernment in England in 1999. In 2005 it joined with the 
Health Development Agency to become the National 
Institute for Health and Clinical Excellence, with the aim 
of deciding which drugs and treatments should be avail-
able on the National Health Service in England. NICE has 
acquired a high reputation internationally for evidence-
based health technology assessments for the develop-
ment of clinical guidelines and consists of employees 
from the National Health Services, patient and health 
providers, academics, pharmaceutical and medical 
devices industries. The main criterion for approval for 
NICE is cost-effectiveness [9], expressed as incremental 
cost per quality adjusted life-year (QALY) gained with 
thresholds set at £20,000–£30,000 (approximately US 
$24,000 to $36,000) for general models, however excep-
tions are made for cancer drugs that are generally not 
cost effective and many would not be approved for reim-
bursement according to this system [10, 11]. In 2011, the 
“Cancer Drugs Fund” was established to subsidize out-of-
pocket expenses for drugs not recommended by NICE 
[6]; however, due to overspending it was restructured in 
2016 and NICE took over responsibility for appraisals 
and funding to give stronger value for money and faster 
access to new effective treatments [12]. NICE reviews all 
oncology drugs and other technologies without a time 
limit for completing appraisals, and makes recommenda-
tions to the National Health Service for inclusion. Budget 
impact was not assessed by NICE until 2017 [13].

The PBAC in Australia consists of health care profes-
sionals, academics, health economists and consumer 
representatives and carries out independent health tech-
nology assessments considering which drugs should 
be listed in the national formulary and which vaccines 
included in the National Immunization Program [14]. 
Two sub-committees meet prior to PBAC meetings: the 
Economics Sub-committee which analyzes clinical and 
economic data, and the Drug Utilization Sub-committee 
which looks at budget impact data. Health technology 
assessments are based on cost-effectiveness, however no 
threshold has been published [15, 16]. There is no formal 
requirement for new technologies to be accessed and 
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no time limit. These recommendations are then submit-
ted to the Australian Ministry of Health and are usually 
accepted by the government although when the PBAC 
rejects a technology the government cannot then imple-
ment it. (The only exemption to this rule was when the 
Australian Government established the Herceptin pro-
gram outside of the Pharmaceutical Benefits Scheme 
in order to fund trastuzumab for breast cancer in 2001 
[17]). The  PBAC has been chosen for this review as an 
example of another publicly funded healthcare system, 
and due to the fact that clinicians and manufacturers 
in Australia were concerned that the method used for 
drug selection and reimbursement may negatively affect 
patients’ access to new cancer drugs due to lower cost-
effectiveness as compared to non-cancer treatments [18]. 
Although the point of using cost-effectiveness analysis is 
to ensure that drugs providing the highest cost-effective-
ness are reimbursed, many patients would not be able to 
afford to pay the high prices of anti-cancer treatments 
privately. Guidelines are in place for a “rule of rescue” 
which allows the use of expensive products for severe 
diseases affecting few patients where no alternative treat-
ments are available [19].

Israel has a system of universal healthcare as passed in 
the 1995 National Health Insurance Law which deter-
mines a standard list of healthcare services that all resi-
dents are entitled to receive via one of four national 
health funds (and hospitals) with a low co-payment sys-
tem [20] (hence variation in prescribing due to “post-
code” prescribing does not exist in Israel [21]). Israel has 
a unique method of centralized health technology assess-
ment. Decisions on reimbursed technologies are made 
by a public committee (The National Advisory Commit-
tee for the Basket of Health Services) appointed by the 
Ministers of Health and Finance annually, to determine 
which new and innovative technologies and drugs will 
be recommended to the government to be included in 
the standard national formulary list and covered by the 
health funds from the following year onwards, accord-
ing to a pre-allocated budget [22, 23]. Recommendations 
for incorporation of new technologies can be received 
from any interested party, including physicians, drug 
companies, patient-advocacy groups and uniquely, from 
individual citizens, and are submitted to the Ministry of 
Health from January to March of each year. Before The 
National Advisory Committee for the Basket of Health 
Services convenes, a portfolio of information is prepared 
for each technology including safety data, epidemiology 
data and costs, and in addition, each professional medical 
association (e.g., for oncology, hematology, cardiology, 
etc.) prioritizes the list of medications relevant to their 
specialization that have been submitted for inclusion in 
the national formulary that year, according to clinical 

advantage over present medications in the national for-
mulary, irrespective of cost [24]. Budget impact is per-
formed for all potential new treatments and the added 
value of each technology is compared to other technolo-
gies currently available in the national formulary. The 
National Advisory Committee for the Basket of Health 
Services which includes health care professionals, health 
ministry and health fund representatives, economists, 
hospital managers, lawyers, religious leaders and public 
representatives [25], makes a final evaluation and deci-
sion of which technologies will be incorporated, based on 
clinical values, social and ethical considerations between 
October and December of each year [24]. Committee 
members who have a conflict of interest do not take part 
in the decisions surrounding that particular technol-
ogy. The committee then advises the Ministry of Health 
of which new technologies should be adopted into the 
national health insurance beginning in January of the fol-
lowing year [26]. The national list of reimbursed services 
is known as the national formulary. The pre-determined 
budget covers only a small fraction of the total amount 
of new technologies requested, in general after United 
States Food and Drug Administration (FDA) or European 
Medicines Agency (EMA) approval (The Health Ministry 
in Israel can register new medications after either FDA or 
EMA approval). For example, in 2020 the Committee had 
to decide how to allocate a budget of 500 million shek-
els (approximately US $140 million) for over 800 candi-
date technologies—mostly pharmaceuticals, and with 
a combined total cost of more than three billion shekels 
(approximately US $850 million)—resulting in 141 being 
added to the national formulary. Once an oncology treat-
ment is incorporated into the national formulary for 
specific indications, all patients that meet the relevant 
criteria will receive it free of charge.

There may be differences in timing of health assess-
ments between different countries corresponding to dif-
ferent times when the new technology may be added to 
health coverage. NICE and PBAC take approximately 
9–12 months and 4–5 months, respectively, to carry out 
this process [27]. Length of time from application for first 
marketing approval to approval of inclusion decision was 
23 months in England and 9 months in Israel [28].

Reimbursement dates of pembrolizumab in three 
healthcare systems
There are currently four indications for use of pem-
brolizumab for mNSCLC (see Table  2). The first indi-
cation approved by the FDA in October 2015, was for 
second-line treatment of mNSCLC after progression of 
the disease with chemotherapy treatment, for patients 
with PD-L1 tumor proportion score (TPS) ≥ 1%, based 
on the Keynote-010 study [29]. It was then reimbursed 
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in England in January 2017 [30] and in Israel in January 
2018. The PBAC rejected reimbursement of this indica-
tion in Australia in 2016 [31].

Approval for the use of pembrolizumab as second-
line treatment was then followed by approval as first-
line monotherapy for patients with a TPS ≥ 50% and no 
actionable genomic driver mutations (i.e., EGFR, ALK or 
ROS1), and was given in October 2016 by the FDA, based 
on the Keynote-024 study [32]. In Israel this indication 
was approved soon after in January 2017, in England in 
June 2017 [33, 34] and in Australia in July 2018 (reim-
bursement started from November and only for patients 
with performance score 0–1) [35].

Pembrolizumab in combination with chemotherapy 
for first-line treatment for non-squamous and squamous 
NSCLC (based on Keynote-189 and Keynote 407) was 
first approved by the FDA in August [36] and October 
2018, respectively [37]. Pembrolizumab was approved in 
Israel for this indication for both histology types in Janu-
ary 2019, in England for non-squamous in January 2019 
[38, 39] and for squamous in September 2019 [40]. The 
PBAC approved pembrolizumab for first-line combina-
tion therapy with chemotherapy for patients with non-
squamous cell disease for only those with a performance 
score of 0–1 in July 2019 [41] and as of writing has not 
approved first-line combination therapy for squamous 
cell carcinoma.

Discussion
The rate-limiting step for reimbursement of new drugs 
is government policies, whether medications are admit-
ted to the national formulary or not, and their success 
in penetrating the market will be dependent on many 
reasons including prescriber characteristics, familiar-
ity of the new treatments, the presence of alternative 
therapies, evidence of improved clinical outcomes and 
marketing efforts of pharmaceutical companies [42]. 
Limitations to prescribing include the requirement of 

prior authorization, specialist use only in secondary care 
or as a second-line therapy after failure of a (usually) 
cheaper drug [43].

Nonetheless, our review found that there are substan-
tial differences in time to reimbursement of pembroli-
zumab for the same indications in different countries, 
with NICE and The National Advisory Committee for the 
Basket of Health Services in Israel approving one condi-
tion at the same time, Israel approving two conditions 
earlier than NICE, and PBAC lagging behind for every 
condition. A previous study reported that NICE recom-
mended 87.4% of drug submissions as compared with 
54.3% from PBAC [44]. These differences could be due to 
the differences in health policy systems and the many fac-
tors that affect reimbursement. One paper reported that 
countries with social health insurance systems tended to 
reimburse drugs more than other countries, all countries 
were more likely to make a favorable decision if NICE 
had given approval previously, and in addition, cost-
effective drugs were more likely to be approved for use 
[45]. Prior to 2005, the UK had been accused of slower 
uptake of new medicines than other OECD countries 
[46–48]. This coupled with “postcode prescribing” led to 
a change in how medication was reimbursed in England 
[21]. One purpose of NICE was that all new technologies 
approved are prescribable in all areas and not depend-
ent on formulary inclusion by the therapeutics board of 
a health authority. In addition, the Cancer Fund in the 
UK was established in order to help patients gain faster 
access to cancer drugs [12].

Apart from second-line treatment, Israel approved 
reimbursement in the health system for pembrolizumab 
for first-line monotherapy and in combination with 
chemotherapy for squamous cell lung cancer before 
NICE in England and PBAC in Australia. An impor-
tant note: the dates of reimbursement reported here are 
when the committees published their proposals and not 
date of implementation. In Israel the implementation is 

Table 2  Dates of approval and reimbursement of pembrolizumab

FDA Food and Drug Administration, NICE The National Institute for Health and Care Excellence, PBAC Pharmaceutical Benefits Advisory Committee, 1L first line, 2L 
second line, PD-L1 programmed death-ligand 1, TPS tumor proportion score, PS performance score

Indication FDA approval NICE, England PBAS, Australia The National Advisory Committee 
for the Basket of Health Services, 
Israel

2L after disease progression with chemotherapy 
with PD-L1 TPS ≥ 1%

October 2015 January 2017 (Rejected in 2016) January 2018

1L monotherapy for TPS ≥ 50% October 2016 June 2017 July 2018 (with PS 0–1) January 2017

1L in combination with chemotherapy—non-
squamous cell carcinoma

August 2018 January 2019 July 2019 (with PS 0–1) January 2019

1L in combination with chemotherapy—squa‑
mous cell carcinoma

October 2018 September 2019 – January 2019
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immediate whereas in England and Australia it can take 
several months [49], emphasizing that Israel reimbursed 
these indications even earlier than the other countries.

Unlike other countries, part of the ability of Israel to 
be an early adopter of new treatments is the flexibility 
of the National Advisory Committee for the Basket of 
Health Services, whereby the committee meets annu-
ally to recommend new technologies to be included into 
the national formulary, influenced by treatment effec-
tiveness, lack of therapeutic alternatives, cost and oth-
ers, also including difficult ethical considerations such 
as including a cheaper technology or screening for many 
with the greatest impact on the population, or an expen-
sive oncology treatment to treat just a few, but with lower 
budget impact [22, 50]. By March of each year, new tech-
nologies are submitted to the Ministry of Health, in the 
following months data are collected including safety 
data, data concerning added benefit, drug preference and 
budget impact, and in October to December the commit-
tee convenes to debate which technologies will be added 
to the national formulary with a decision made by Janu-
ary of the following year. This deadline ensures a timely 
addition to the national formulary each year and a rela-
tively short time from submission to acceptance. All new 
technologies for a particular year are considered simulta-
neously and competitively for funding using this ranking 
system, subject to the budget constraint. This method of 
budget impact as compared to cost-effectiveness allows 
flexibility in choosing technologies to be included, sensi-
tive to changes in the health of the nation. This usually 
leads to a balance in the national formulary, including 
a variety of technologies. This is considered unique by 
many health care analysts in contrast to other systems 
like those is the UK and Australia that perform ad hoc 
health technology assessments and determine whether 
to include a new technology due to cost implications 
(i.e., limited by QALY), irrespective of other new treat-
ments, and where funding decisions may be blocked to 
restrain costs [51]. In addition, in Israel, anyone can make 
a request for a new technology to be assessed, including 
drug companies, physicians and patient groups, in con-
trast to the PBAC that only allows pharmaceutical com-
panies to request assessment. Another advantage of the 
Israeli system might be that the budget for the following 
year is guaranteed, so there is no need to request addi-
tions to the health budget. An additional factor in the 
early adoption of pembrolizumab in Israel could be due 
to the orientation of the National Advisory Committee 
for the Basket of Health Services towards adoption of 
oncology and hematology drugs (approximately 40–50% 
of the annual budget) [52]. A disadvantage of this system 
which only uses budget impact analysis, is that it does 
not use an objective measure like cost-effective analysis, 

and due to budget limitations, cancer drugs may be reim-
bursed at the expense of other cheaper and necessary 
drugs in the health system which could have the poten-
tial to treat many more people. A further analysis could 
determine whether Israel is also an early-adopter of non-
oncology drugs.

Israel has long been a country eager to adopt new phar-
maceutical and electronic technologies in the health 
system [53]. With a relatively advanced computerized 
healthcare system, all the health funds use electronic 
medical records and store the information in electronic 
databases, allowing accurate prediction of potential num-
bers of patients eligible to receive new technologies for 
a particular disease, and hence providing accurate infor-
mation for budget impact calculations.

As mentioned above, most countries base their deci-
sions surrounding whether to reimburse new technolo-
gies on cost-effectiveness, however it has been recognized 
that there are many other issues and values necessary to 
include in these decisions [54]. Many healthcare systems 
choose the “health maximization principle” that allows 
the maximum health for the maximum number of peo-
ple in a population, however this may prevent those 
worse off receiving treatments (i.e., for cancer patients) 
who may not be able to privately fund their treatment. 
Principles such as need, clinical effectiveness, trans-
parency and appeal mechanisms are some of the issues 
necessary for a fair system that have been implemented 
in many health systems, however other values such as 
social values, moral and ethical principles are harder to 
define and implement, and religious values heavily influ-
ence decisions in Israel [55]. For example, a law passed 
in Parliament in Israel in 1996 mandates that bystanders 
must give assistance to people in danger as much as they 
are able, demonstrating the high value placed on human 
life, and this is also reflected by the high proportion of 
technologies approved in the annual formulary for can-
cer treatments, that have potential life-saving or life-pro-
longation value. NICE published a document called the 
“Social Value Judgements” that includes principles for the 
development of NICE guidance such as moral principles 
(including respect for autonomy, non-maleficence and 
beneficence) and distributive justice (using a utilitarian 
and egalitarian approach) [56].

A systemic review identified social values proposed 
or used in making resource allocation decisions for 
new health technologies, however most of the studies 
included looked at each value separately without prior-
itizing them against each other [54]. The severity of ill-
ness principle proposes allocating resources to those 
“worse off” as long as they could realize a large health 
gain through treatment and those in immediate need 
would include those with a life-threatening or terminal 
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illness. Age is another factor with some studies recom-
mending alllocating  resources to younger patients in 
order to allow them a normal life-span. Opinions var-
ied regarding whether resources should be allocated 
to patients who were responsible for their disease due 
to unhealthy behavior (e.g., lung cancer patients who 
smoked) or only to those that their illness was caused 
naturally. Other values included treating those that had 
dependents as opposed to those without, time already 
waited for treatment and health gain (amount of health 
gain and expected outcome) expected for treatment. The 
review agreed that none of the following should be taken 
into account in decision-making: socioeconomic status, 
sex, marital status or religion. All these values carry sig-
nificant resource implications were considered in isola-
tion, limiting the ability to make decisions based on their 
integration.

A recent systemic review analyzed qualitatively 40 
studies to determine the appropriate criteria used in 
health technologies priority-setting models in the world 
[57]. The authors reported that they found many different 
criteria for selecting health technologies including health 
outcomes, technology alternatives, economic aspects and 
target populations. They concluded that there was a need 
for a multi-criteria approach for decision-making includ-
ing new technologies in healthcare services, but did not 
report an integrated system that takes into account all the 
different aspects.

While all these social and ethical principles are impor-
tant, their relative importance differs between coun-
tries and no guidance of their relative weighting exists. 
In Israel, the members of the National Advisory Com-
mittee for the Basket of Health Services are expected to 
take into account conflicting ethical and social principles 
within the decision-making process, however no scoring 
system exists to quantitate these principles.

A study in 2012 proposed integrating these values in 
a model “Value for Money Chart” to give a final score, 
which would allow for transparency and further support 
the decision-making process [58]. The model proposed 
incorporating the following principles within a points 
system: lives saved, life-prolongation benefits, quality of 
life gains, social benefits (for example targeted to minori-
ties or reducing health gaps) and if this technology could 
not to be funded would the patients be able to pay for it 
themselves. This system involved rating each technology 
on each value per year and then summing the points to 
get a final score, allowing prioritization of different tech-
nologies against each other. The system is obviously very 
complex, with many questions that could be asked con-
cerning how to grade each section, what level of evidence 
each is based on and with some of the sections open to 
interpretation, however the points system could reflect 

the committee’s subjective priorities. It is important to 
note, these models would not be in place of the various 
committees, but could support decision-makers in these 
difficult decisions and allow transparency with stake 
holders and the public. This model could  not only help 
prioritize technologies against each other, but also help 
assess individual technologies.

Study limitations
In this paper, we assessed three countries’ health poli-
cies for reimbursement of pembrolizumab, all with social 
healthcare systems; therefore, our conclusions may not 
be generalizable for other drugs or other types of health-
care systems. Significant inter-country variability exists 
in health technology assessment recommendations [59–
63] which may be due to different data sets submitted to 
different agencies, the inclusion or exclusion of different 
clinical trials and direct or indirect data [60] and also 
interpretation of the evidence provided and how to deal 
with uncertainty [64]. This manuscript argues for early 
adoption of anti-cancer treatments due to the limited 
availability of alternative treatments, but a further topic 
of importance but out of the scope of this essay could 
discuss the ethics in approval of very expensive anti-
cancer drugs which may have significant progression free 
survival but non-significant overall survival, and which 
would impact the ability to include other cheaper tech-
nologies to treat many people due to budget limitations.

Conclusion
Our comparative analysis of time to reimbursement of 
pembrolizumab has revealed the challenges faced by 
three healthcare systems in adoption of new treatments. 
The most important challenge was budget limitations 
among many factors that are taken into account in the 
reimbursement process, and length of time from regis-
tration to reimbursement in the public health system of 
each country.

It is unclear whether it is possible to encourage earlier 
access to necessary and life-saving cancer treatments in 
countries where the reimbursement process is longer, as 
each country has the right to accept or reject treatments 
according to its own criteria and needs, but certainly this 
subject needs to be debated.

According to the Israeli National Health Insurance act, 
the government sets a capped annual budget for new 
health technologies while the prioritization of the new 
technologies is set by an independent committee once 
a year according to various clinical, ethical, and social 
considerations. While this system is less objective than 
cost-effectiveness analysis, it allows for a relatively rapid 
response to changing healthcare needs [65].
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