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Abstract

Background: The health system encounters limited financial resources in all countries. Resource allocation is one of the tasks of the health 
system. Prioritizing interventions is one of the strategies that can help health policymakers allocate financial resources. Rare diseases 
require more attention than other diseases due to their high cost and complex treatments. The countries use different policies to determine 
the effectiveness of interventions in the field of rare diseases. The purpose of this study is to refer to some policies in the field of allocating 
resources for rare diseases as well as to explain the importance of determining the threshold of cost-effectiveness for rare diseases in Iran.
Methods: This research is a review study. First, a study was conducted on how to prioritize health interventions in the world and the 
thresholds of cost-effectiveness in different countries. Articles related to the research topic were then searched through accessible databases 
in Iran such as SID, Google Scholar, and Medline. Finally, the obtained articles were screened and analyzed based on a thematic approach.
Results: The World Health Organization (WHO) has set a threshold for determining the cost-effectiveness of health system interventions 
that are determined and calculated based on the per capita GDP of each country. There are many differences between countries on policies 
related to the treatment of rare diseases, medicines, health care budgets, and patient access.
Conclusions: Due to the very high cost of treating rare diseases, it is impossible to use the threshold used for general disease interventions 
in rare diseases, and it is necessary to use a higher threshold for rare diseases. In addition to cost-effectiveness, budget, justice, feasibility, 
and other criteria that are considered important at the national level should be considered.
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1. Background
Undoubtedly, health is the right of all people, and this 

has been accepted by everyone, especially health poli-
cymakers, as an undeniable fact (1). Today, all countries 
face the fact that the health sector, like other sectors, has 
limited resources (2). All health care systems in the world 
face the problem of resource scarcity. The main issue is 
how resources are allocated in a way that is fair (3). Re-
sources allocation means the distribution of goods and 
services to different people and programs. In the field of 
health, large resources allocation is made by the govern-
ment at the national, provincial, and city levels. Mid-level 
allocations take place at the organizational level, for ex-
ample, in different departments of a hospital. Micro-level 
allocation takes place at the individual level (4). There are 
various methods for resources allocation based on need, 
which can be considered a range from simple indicators 
to complex models. Each of these models has strengths 
and weaknesses and is designed according to the condi-

tions of each country. The most appropriate way to allo-
cate resources is to be designed based on the needs of the 
health system of that country and, in addition to being 
simple and transparent, use indicators that are a good 
representative of the health needs of people in different 
geographical areas of the country and information about 
indicators that model is also reasonably available (5). One 
of the most challenging issues in all countries in priori-
tizing health, policy-making, and service management 
is related to rare and incurable diseases. As aspects of 
policy-making, organizational structure, how to provide 
financial resources, and the service control mechanism 
of this type of disease has always been discussed. Ow-
ing to the chronic nature of rare and incurable diseases, 
lack of definitive treatment, heavy costs, and the need for 
complex treatments, many health resources have always 
been dedicated to rare and incurable diseases. Therefore, 
policy-making and organizing health services for these 
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types of patients and allocating resources to them is im-
portant (6).

2. Objectives
The purpose of this study is to refer to some policies in 

the field of allocating resources for rare diseases as well 
as to explain the importance of determining the thresh-
old of cost-effectiveness for rare diseases in Iran.

3. Methods
This research is a review study. This research has been 

done in three stages. First, a study was conducted on how 
to prioritize health interventions in the world and cost-
effectiveness thresholds in different countries. In the 
second stage, articles related to the research topic were 
searched in the databases available in the country, such as 
SID, Google Scholar, and Medline. Inclusion criteria were 
articles related to prioritization and resources allocation 
for rare diseases, and other articles were excluded from 
the study. Finally, 14 articles were found. In the last stage, 
the obtained articles were screened based on thematic 
relevance and analyzed, and their results were published.

4. Results

4.1. Allocation of Resources in the Health System
The expansion of health care around the world and, as a 

result, an increase in costs impose an increasing financial 
burden on the health care systems. However, countries 

are unable to provide all health services to patients due 
to limited financial resources (7). The result of resource 
constraints is that countries encounter choices. Hard 
decisions must be made when the gap between the need 
for health care and the number of available resources is 
widened (8). With these points in mind, it is important to 
make the most of the available resources. To ensure this 
is done, we need to prioritize and allocate resources op-
timally (9), but there is little consensus on choosing the 
most optimal tool (2). Health technology assessment is 
one of the tools that can help us in this way. Health tech-
nology assessment is a multidisciplinary field of science 
aimed at analyzing clinical, social, economic, and ethi-
cal issues related to the application of technology in the 
health system as a type of policy-related research (10).

4.2. Resource Allocation Tools in the Health System
Many countries are now using cost-effective analysis to 

guide their decisions about resource allocation and to 
compare the effectiveness of alternative health interven-
tions. The cost-effectiveness threshold is set to identify 
cost-effective interventions. The World Health Organiza-
tion (WHO) has set a threshold for cost-effectiveness that 
is determined and calculated based on the per capita GDP 
of each country. It is worth noting that the cost-effective-
ness threshold is based on the outcome of QALY or the 
cost required to add one year of quality life to individu-
als, and the threshold in the health systems of different 
countries is dissimilar, some of which are mentioned be-
low (11) (Table 1)

Table 1. Threshold to per Capita GDP (for all Health Interventions) and C/E Threshold in Some Countries

Country Threshold to per Capita GDP (for all Health Interventions) C/E Threshold

Australia 1.53 76,707

Poland 3 84,857

Thailand 0.8 13,569

England 0.66 28,833

There are criticisms of GDP-based thresholds because 
people value life beyond income (12). In other words, 
from the people’s point of view, the value of life is not 
comparable to people’s income. The information on 
which the cost-effectiveness threshold is based is al-
most entirely derived from the high-income countries of 
North America, Western Europe, and Australia (13). Deci-
sions should not use the threshold of cost-effectiveness 
as the sole criterion for determining the price or cost of 
repaying a drug or a new intervention (14). Rather, in ad-
dition to cost-effectiveness, budget, justice, feasibility, 
and other criteria that are considered important at the 
national level should be considered (15).

4.3. Resources Allocation in Rare Diseases
Resource allocation is very important in evaluating tech-

nologies related to rare diseases, as these technologies, 

such as drugs for these diseases, are rarely cost-effective 
due to their high cost and limited effectiveness, and lack 
of coverage of non-cost-effective technologies is often 
met with political and social resistance in societies (10). 
Rare diseases are unusual and serious cases defined in the 
European Union (EU) as a condition that threatens a per-
son’s life or leads to chronic disability, and the prevalence 
of such diseases is not more than 5 in 10,000 people (16) 
Between 6,000 and 8,000, rare diseases have been identi-
fied, most of which are of genetic origin and are associ-
ated with severe clinical manifestations (17). Rare diseases 
in Iran, which are determined based on available informa-
tion, currently include 309 diseases (18). “Eighty percent 
of rare diseases have identified genetic origins, 50% of 
rare diseases affect children, and 30% of patients with rare 
diseases die before the age of 5” (19). “Rare diseases have 
often been neglected by pharmaceutical companies, and 
patients suffering from rare diseases thus have less ac-
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cess to relevant therapy” (20).” Majority of orphan drugs 
authorized in the EU are not available in Latvia. Moreover 
those drugs that are available are often not accessible 
because they are insufficiently reimbursed” (21). In most 
cases, the cost of treating rare diseases is very high, and to 
get a year of quality life, one has to spend a lot more than 
three times per capita GDP, more than the increasing cost-
effectiveness threshold announced by the WHO. In Iran, 
for example, the annual cost of treating lysosomal storage 
patients is 17 times per capita GDP. This demonstrates the 
need to design an efficient framework for how to allocate 
resources for the treatment of rare patients (22).

4.4. Policies of Different Countries in Rare Diseases
There are many differences between countries in terms 

of policies related to the treatment of rare diseases, drugs, 
health care budgets, and patient access. The cost-effec-
tiveness threshold for rare diseases in the UK is different 
from other diseases. The process that is currently being 
considered by the UK’s National Institute for Health and 
Care Excellence (NICE) to evaluate rare disease technolo-
gies is to use the cost-effectiveness threshold of 100,000 
pounds per QALY (3.3 per capita GDP), on the condition 
that their annual budget impact is less than 20 million 
pounds per year (in the first three years of clinical use) 
(23). “The NHS evaluates therapeutic value, price, expect-
ed budget impact, and cost-effectiveness for each drug be-
fore it is included in the reimbursement list. Drug price is 
compared with the prices in other EU countries. The price 
of the reimbursed medicine should not be higher than 
the third lowest price in the Czech Republic, Denmark, 
Romania, Slovakia and Hungary, and shall not exceed 
the price of the medicine in Estonia and Lithuania” (21). 
Some countries are looking for new ways to estimate the 
cost-effectiveness of rare disease drugs, including Po-
land, which has decided to use the multi-criteria decision 
analysis (MCDA) method in its rare disease policy (17). 
Treatment of rare diseases exceeds the standard cost per 
QALY. Multi-criteria decision analysis is an approach that 
can be used to consider other aspects of technology. This 
type of analysis, by weighing the factors that influence 
specific interventions, provides results that can be used 
to compare technologies (24, 25). The method of MCDA 
is defined in four stages.In the first stage, characteristics 
such as the prevalence of the disease, social and econom-
ic conditions, and budget are determined. In the second 
stage, each of the characteristics is given weight. In the 
third stage, each drug is evaluated based on its character-
istics. Finally, in the last stage, the drugs are ranked, and 
the drugs that have the highest priority are negotiated 
by the stakeholders, whose negotiations can change the 
technical rankings slightly to include socio-economic 
conditions in this quantitative analysis.

5. Discussion
As global studies show, in some developed and develop-

ing countries such as the United Kingdom, Scotland, and 
Thailand, a certain threshold is used for economic evalua-
tion studies of health interventions, and in Iran, a certain 
threshold related to per capita GDP is used in economic 
evaluation studies (26). However, due to the very high 
cost of treating rare diseases, it is impossible to use the 
threshold limit for general disease interventions in rare 
diseases, and in this regard, it is necessary to use a higher 
threshold, which is sometimes several times the cost of 
general cost-effectiveness. In the case of rare diseases, it 
seems necessary to conduct a separate study to extract 
the threshold for the willingness of society to pay for this 
type of patient.

In addition, the mere use of economic evaluation is not 
sufficient in health technology assessment studies for 
these patients, and like other health interventions, other 
aspects of therapeutic interventions for these patients 
should be considered, including the budgetary impact of 
interventions. In this approach, health technology assess-
ment studies related to rare diseases go beyond the cost/
QALY calculation framework and are evaluated in a com-
prehensive decision-making framework using MCDA, as 
well as negotiation and consensus of stakeholders. Based 
on the experiences of these countries in health technol-
ogy assessment related to rare diseases, more extensive 
considerations are required about the nature and type 
of these diseases, their treatment experiences from the 
perspective of stakeholders, and technical measures to 
reduce the level of uncertainty about cost-effectiveness 
calculation. Some of the most important criteria of this 
framework are the social and economic conditions of 
each country, the cost of national health services and the 
budgetary impact of each intervention, the cost-effective-
ness ratio, and the indirect effect of the intervention on 
the provision of public and specialized services and on 
other parts of the health system of that country (10, 27).

Therefore, in order to make a cost policy for the thera-
peutic interventions of rare diseases, it is first necessary 
to separate and determine the share of the budget allo-
cated to these types of diseases from the total health re-
sources, based on optimization calculations. The level of 
willingness to pay in the community for these patients 
should also be determined. Then, the pharmaceutical 
package and healthcare services of rare patients are re-
viewed, and based on the studies of health technology 
assessment and applying the principles of multi-criteria 
decision analysis, the final policy is made for the phar-
maceutical package and the healthcare services of these 
patients.

References
1.       Ghiyasvan H, Zandiyan H, Zahirian Moghadam T, Naghdi S. [Cost 

of radiology services using the activity based costing (ABC) 
method]. Payesh. 2013;12(6):595-605.

2.       Dehnavieh R, Rashidian A, Maleki MR. [Challenges of de-
termining basic health insurance package in Iran]. Payesh. 
2011;10(2):273-83.

3.       Shamsi Gooshki E, Alipoori Sakha M, Mostafavi H. [Health care 



Mobinizade M et al.

Health Tech Asmnt Act. 2020; 4(3).4

system resource allocation: An ethical view]. Medical Ethics. 
2014;8(29):-.

4.       Abbasi M, Faraji O. [Role of ethics in fair allocation of health re-
sources]. J Bioeth. 2013;2(6):-.

5.       Yousefi M, Akbari Sari A, Arab M, Oliaeemanesh A. [Methods of 
resource allocation based on needs in health systems, and ex-
ploring the current Iranian resource allocation system]. Hakim 
Res J. 2010;13(2):-.

6.       Yazdian G, Karimi I, Tofighi S. [Comparative study on health man-
agement of special patients and designing a model in Iran]. Pe-
jouhesh dar Pezeshki (Research in Medicine). 2008;32(4):271-8.

7.       Motlagh SN, Nabilou B, Yusefzadeh H, Chalesh V. [Cost effective-
ness analysis of type 2 diabetes screening in mahabad public 
health centers, Iran]. Pharmacophore. 2017;8(6S):8.

8.       Williams A. QALYS and ethics: a health economist’s perspec-
tive. Soc Sci Med. 1996;43(12):1795-804. doi:10.1016/s0277-
9536(96)00082-2. [PubMed:8961422].

9.       Segal L, Chen Y. Priority setting models for health. Melbourne: 
Centre for Health Program Evaluation; 2001 Contract No.: Docu-
ment Number|.

10.       Simoens S. Health technologies for rare diseases: does con-
ventional HTA still apply? Expert Rev Pharmacoecon Out-
comes Res. 2014;14(3):315-7. doi:10.1586/14737167.2014.906903. 
[PubMed:24702042].

11.       Bertram MY, Lauer JA, De Joncheere K, Edejer T, Hutubessy R, 
Kieny MP, et al. Cost-effectiveness thresholds: pros and cons. Bull 
World Health Organ. 2016;94(12):925-30. doi:10.2471/BLT.15.164418. 
[PubMed:27994285].

12.       Shillcutt SD, Walker DG, Goodman CA, Mills AJ. Cost effectiveness 
in low- and middle-income countries: a review of the debates sur-
rounding decision rules. Pharmacoeconomics. 2009;27(11):903-17. 
doi:10.2165/10899580-000000000-00000. [PubMed:19888791].

13.       Briggs AH, Gray AM. Handling uncertainty when performing eco-
nomic evaluation of healthcare interventions. Health Technol As-
sess. 1999;3(2):1-134. [PubMed:10448202].

14.       Angelis A, Kanavos P. Value-based assessment of new medical tech-
nologies: Towards a robust methodological framework for the 
application of multiple criteria decision analysis in the context of 
health technology assessment. Pharmacoeconomics. 2016;34(5):435-
46. doi:10.1007/s40273-015-0370-z. [PubMed:26739955].

15.       Ottersen T, Forde R, Kakad M, Kjellevold A, Melberg HO, Moen 
A, et al. A new proposal for priority setting in Norway: Open 
and fair. Health Policy. 2016;120(3):246-51. doi:10.1016/j.health-
pol.2016.01.012. [PubMed:26851991].

16.       Medic G, Korchagina D, Young KE, Toumi M, Postma MJ, Wille 
M, et al. Do payers value rarity? An analysis of the relationship 

between disease rarity and orphan drug prices in Europe. J Mark 
Access Health Policy. 2017;5(1):1299665. doi:10.1080/20016689.2017.
1299665. [PubMed:28473888].

17.       Czech M, Baran-Kooiker A, Atikeler K, Demirtshyan M, Gaitova K, 
Holownia-Voloskova M, et al. A review of rare disease policies and 
orphan drug reimbursement systems in 12 Eurasian countries. 
Front Public Health. 2019;7:416. doi:10.3389/fpubh.2019.00416. 
[PubMed:32117845].

18.       [No Author Listed]. [Atlas of the Rare Diseases in Iran]. Iran: Urmia 
University of Medical Sciences; 2019.

19.       Song P, Gao J, Inagaki Y, Kokudo N, Tang W. Rare diseases, orphan 
drugs, and their regulation in Asia: Current status and future 
perspectives. Intractable Rare Dis Res. 2012;1(1):3-9. doi:10.5582/
irdr.2012.v1.1.3. [PubMed:25343064].

20.       Wastfelt M, Fadeel B, Henter JI. A journey of hope: lessons 
learned from studies on rare diseases and orphan drugs. J In-
tern Med. 2006;260(1):1-10. doi:10.1111/j.1365-2796.2006.01666.x. 
[PubMed:16789973].

21.       Logviss K, Krievins D, Purvina S. Rare diseases and orphan drugs: 
Latvian story. Orphanet J Rare Dis. 2014;9:147. doi:10.1186/s13023-
014-0147-z. [PubMed:25231378].

22.       Nabizade A. Drug therapy for selected metabolic patients; are we 
doing the right thing? . 2019.

23.       Leela B. Three NICE thresholds for cost-effectiveness: does that 
make sense? ; 2016; Available from: https://pharmaphorum.com/
views-and-analysis/three-nice-thresholds-for-cost-effectiveness-
does-that-make-sense.

24.       Roberts M, Russell LB, Paltiel AD, Chambers M, McEwan P, 
Krahn M, et al. Conceptualizing a model: a report of the ISPOR-
SMDM modeling good research practices task force-2. Med 
Decis Making. 2012;32(5):678-89. doi:10.1177/0272989X12454941. 
[PubMed:22990083].

25.       Thokala P, Devlin N, Marsh K, Baltussen R, Boysen M, Kalo Z, et al. 
Multiple criteria decision analysis for health care decision mak-
ing-an introduction: Report 1 of the ispor mcda emerging good 
practices task force. Value Health. 2016;19(1):1-13. doi:10.1016/j.
jval.2015.12.003. [PubMed:26797229].

26.       Moradi N, Rashidian A, Nosratnejad S, Olyaeemanesh A, Zan-
ganeh M, Zarei L. Willingness to pay for one quality-adjusted life 
year in Iran. Cost Eff Resour Alloc. 2019;17:4. doi:10.1186/s12962-019-
0172-9. [PubMed:30867654].

27.       Nicod E, Annemans L, Bucsics A, Lee A, Upadhyaya S, Facey K. HTA 
programme response to the challenges of dealing with orphan 
medicinal products: Process evaluation in selected European 
countries. Health Policy. 2019;123(2):140-51. doi:10.1016/j.health-
pol.2017.03.009. [PubMed:28400128].


