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A B S T R A C T

Background: Despite the fact that the total therapeutic expenditure of haemophilia is paid
by the national health system in Iran, a limited number of research has been performed
to evaluate the economic burden of haemophilia. It is even more important when consid-
ering the fact that “prophylaxis” has never been used as the main treatment protocol in
haemophiliacs in the country, causing high arthropathy rates. The aim of this study is to
evaluate the cost drivers in the treatment of haemophilia A and B patients in Iran.
Methods: The national registry database of Ministry of Health (MoH) was queried to iden-
tify total number of individuals characteristics diagnosed with Factor VIII and IX deficiency.
The service package defined by the department for special diseases was used as the ref-
erence for the type and frequency of health care utilization in haemophiliacs in Iran. The
direct medical costs including prescription, medical intervention, inpatient, outpatient and
diagnostics services and arthroplasty were considered. The prices were extracted from Iranian
medical tariff book 2014–15. Medication cost was obtained from the Iranian Food and Drug
Organization.
Results: Among 8,337 patients registered with bleeding disorders, 3,948 and 848 were iden-
tified with haemophilia A and B respectively, of whom 856 (18%) patients had inhibitor
at any time in the past. In the two groups, 2,328 (59%) and 452 (53%) patients suffered from
severe, 686 (17%) and 186 (22%) from moderate and 902 (23%) and 185 (22%) from mild
type of haemophilia. The average annual health care cost for every patient was USD 15,130,
mostly allocated to medication USD 10,180 (67%), followed by therapeutic services USD
4,775 (32%) while diagnostic services stood third USD 177 (1%).
Conclusions: There is an urgent need for developing clinical practice guidelines for treat-
ment protocols, procedures and supportive care in haemophilia management in Iran.

© 2016 Elsevier Ltd. All rights reserved.

1. Background

Haemophilia is a group of bleeding disorders which lead
to heavy and prolonged bleedings [1], inherited as an
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X-linked recessive trait. The two most common types of
haemophilia – A and B – are more likely to occur in male
offspring.

The prevalence of haemophilia A (per 100,000 males)
shows variation from 0.05 in Nigeria to 38.6 in Iceland [2].
Despite the fact that the accepted prevalence rate for rare
diseases varies from one country to another ranging from
1/1,000 to 1/200,000 [3–5], haemophilia A and B in Iran with
an estimated prevalence rate of 14 and 2.5 in 100,000 males,
respectively, are listed in rare disease category [6].

There is a low desirability for clinical and experimental
researches on rare diseases, thus requiring additional support
from health authorities. This has resulted in rare diseases
to be often called as “orphan diseases” in spite of the fact
of distinct definitions [7]. Certain orphan diseases have been
categorized as “special disease” in Iran and are currently gov-
erned by Management Center for Transplantation and Special
Diseases (MCTSD) affiliated to Ministry of Health (MoH),
deputy of curative affairs [8,9]. Currently, special diseases
include multiple sclerosis, kidney transplantation, dialy-
sis, thalassaemia and haemophilia [10].

Cost analysis studies have a considerable role in pre-
senting reliable and valid data which could facilitate
policymaking by clarifying total costs of illnesses as well as
the identification of the main drivers of diagnostic and treat-
ment costs [11]. These could help policymakers to focus
more on issues where there is a need for cost contain-
ment policies, efficiency, and resource allocation [12,13]. This
study aims to identify the main cost drivers of haemophilia
A and B in Iran.

2. Method

In order to fulfil the purpose of this study, a prevalence
approach was used and multiple data sources were aggre-
gated for higher validity. In this study, both demographic
and health resource utilization information were ad-
dressed. Health care costs were assessed from the payer
perspective. The direct medical costs were taken into
account, primarily based on the Iranian medical tariff book
2014.

2.1. Classifying costs

Health resources were categorized to three subgroups
including medications, diagnostic and therapeutic ser-
vices. The frequency of use as well as the cost of each item
has been indicated for calculating total cost. Medication sub-
group covered the number and cost of the factor
concentrates (VII, VIII and IX). Diagnostic services in-
cluded laboratory tests and imaging services. The
components of therapeutic subgroup were physician visits,
orthopaedic interventions and supportive services such as
dentistry.

2.2. Data source

The national registry database of MoH was queried to
identify individuals characteristics diagnosed with factor VIII
and IX deficiency as well as the medical services provided
for these patients and the frequency of health care utiliza-

tion in each service which is based on standard practice.
Patients were categorized based on the severity of disease
and whether they had developed inhibitors or not. The medi-
cations used in both haemophilia A and B were extracted
from Iranian Food and Drug Organization’s database (FDO).
The price year for the cost analysis was 2014 and prices were
converted from Iranian Rials to USD based on the official
exchange rate declared by central bank of Iran through the
mentioned year [1 USD = 26,200 Iranian Rials] [14].

3. Result

More than 8,000 patients were registered with bleed-
ing disorders. Among which 3,948 and 848 patients were
identified with haemophilia A and B respectively. Other
bleeding disorders sum up to 40% of the population. The per-
centage breakdown of overall haemophilia patients by
severity can be seen in Table 1. The total number of
haemophilia patients who had developed inhibitor at any
time in the past was 856 (18%).

Clotting factors are ordered and financed by the MoH and
provided by the FDO. The MoH is responsible for distrib-
uting the clotting factors among clinical settings throughout
the country. The MoH has also defined a service package
for haemophiliac patients in Iran which includes a vast range
of laboratory, diagnostics and in/outpatient services.

The results show that the most utilized resource belongs
to the medication category taking up an average annual
amount of USD 10,180 per patient. Therapeutic services
stand on the next position with an annual cost of USD 4,775
per patient and diagnostics take up USD 177 annually per
capita. The percentage share in each group has been illus-
trated in Fig. 1.

Table 1
Distribution of patients with different severity level based on percentage
of normal factor activity in blood.

Severity level (% of normal
factor activity in blood)

Number of
haemophilia A (%)

Number of
haemophilia B (%)

Severe (<1%) 2,328 (59) 452 (53)
Moderate (1–5%) 686 (17) 186 (22)
Mild (>5%) 902 (23) 185 (22)
Total 3,948 848

67%

32%

1%

Medications Therapeutic services Diagnostic services

Fig. 1. Percentage share of haemophilia cost drivers.
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The cost drivers within each group are displayed in Tables
2, 3 and 4 (based on health care service package).

As evidenced by above figures, the top five cost drivers
include:

1. Factor VIII concentrates (34.3%)
2. Bypassing agents (28.4%)

i. Factor VII (18.4%)
ii. APCC (activated prothrombin complex concentrate)

(10%)
3. Total joint arthroplasty (23.1%),
4. FIX (5.3%)
5. Dentistry (1.54%)

Haemophilia patients are registered by MoH and covered
by special disease insurance. These two sectors are the main
payers of health care cost in haemophilia society; however,
a small percentage is paid by charities.

MoH manages services through one or few clinics dis-
tributed through capital cities in Iran. Patients are referred

to these clinics where they can receive their medications
and other health care resources.

4. Discussion

The main objective of this study was to evaluate the main
cost drivers of haemophilia A and B in Iran. Based on the
data obtained from MoH and FDO’s databases, the average
annual cost of haemophilia care (per patient) was USD
15,130 in 2014.

The study found that the average annual health care cost
was most often allocated to medication costs, USD 10,180
(67%), followed by therapeutic services, USD 4,775.37 (32%).
Diagnostic services with an annual cost per capita of USD177
(1%) were ranked third. It is obvious that medication costs
took up the largest portion of health care resources allo-
cated to haemophilia treatments. This could emphasize the
demand for reevaluation of policies and strategies regard-
ing haemophilia to ensure the best available treatments
as well as control potential medication wastage. It is also
recommended to take into account the healthy life years
gained alongside the costs to get a better view of the sit-
uation. This study can be considered as an update on the
study of Karimi and colleagues, which was performed on
88 patients with haemophilia A selected from 170 pa-
tients in Fars haemophilia society in 2007. Karimi’s study
showed that the average annual cost of care for a patient
with haemophilia A was equal to USD 8,510. This study
also showed that medication costs made up 99% of total
costs [15]. However, it is worth to mention that, due to
different methodology, no head to head comparison can
be made between the results of these two studies. Retro-
spective chart reviewing as used in Karimi’s study can have

Table 2
List of medications and their related cost (USD).

Medications Number
of vials
consumed

Annual cost per capita
(USD percentage from
total cost)

Factor VIII (250 and 500 UI/vial) 410,721 5,141.90 (34.27)
Factor IX 52,127 787.35 (5.25)
Factor VII* 57,071 2,763.56 (18.42)
Activated prothrombin complex

concentration
23,586 1,487.88 (9.92)

Total 10,180.69 (67.86)

* Based on FDO data, “antihaemophilic factor VII 1.2 mg vial” has been
distributed through the market and not the recombinant form.

Table 3
The type and frequency of therapeutic services and their related annual costs.

Category Items Utilization
frequency

Annual cost per
capita (USD)

Percentage of total
cost per capita (%)

Physician visits Physical therapy 30 144.44 0.93
Haematologist 4 14.44 0.09
Orthopaedic 4 11.84 0.08
Infectious disease specialist 1 2.96 0.02
Psychiatrist 0.5 2.89 0.02
Physiatrist 0.5 2.41 0.02
Gastroenterologist 0.5 1.81 0.01
Total 182.28 1.17

Orthopaedic
interventions

Total joint arthroplasty (prosthesis and hospitalization) 0.30 3,611.11 23.14
Synoviorthesis 0.10 96.30 0.62
Rifampin administration 0.10 4.81 0.03
Phosphorus radioisotopes administration 0.10 4.81 0.03
Total 3,861.48 24.74

Supportive services Dentistry 2.00 240.74 1.54
Peginterferon Alfa-2a (Pegasys®) resistant HepC/Telaprevir, Boceprevir 0.01 166.67 1.07
Clotting factor administration 15.00 150.22 0.96
Platelet filters 0.5 120.37 0.77
Hepatic C treatment 0.1 18.52 0.12
Plasmapheresis 0.1 14.44 0.09
Fibrin glue 0.1 9.63 0.06
Cryoprecipitate transfusion 0.5 5.01 0.03
Platelet transfusion 0.5 5.01 0.03
Blood transfusion 0.1 1.00 0.01
Total 731.61 4.69

Total 4775.37 30.6
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certain benefits including taking advantage of practical data.
While the possibility of selection bias and missing unre-
corded data could be two important limitations of Karimi’s
study, using the national databank registry and numerat-
ing all haemophiliac patients’ data can be seen as an
advantage in our study. Taking a wide range of non-factor
costs into account can also be viewed as another strength
of our study design.

Inappropriate process in registering data was one of
the major problems in delivering health care services for
haemophilia patients. For example cost factors were not
differentiated by geographical distribution which could
have been used in assessing access to medical services
throughout the country. It seems that developing electron-
ic health records could improve health care delivery for
these patients.

Regarding the top five cost drivers, it has been made
visible that total joint arthroplasty cost counts for a sub-
stantial portion of total costs which should be taken into
further consideration to examine whether it is being over-
used or not, compared to other haemophiliac societies. This
high rate can be suggestive of improper use of other ser-
vices such as physical therapy or clotting factor usage
protocols (prophylaxis vs. on-demand) [16,17]. During data
collection, the researchers met multiple cases which had
been considered by their physicians as potential candi-
dates for total joint replacement. However, these patients
had been able to overcome joint damages by attending
regular physiotherapy.

It should be kept in mind that the MoH spends a sig-
nificant share of the gross domestic product (GDP) as
compensations to haemophilia patients accidentally in-
fected with HIV and/or HCV through contaminated blood
products [18–20]. Therefore, there is a serious need for as-
sessing the cost-effectiveness of different proposals in order
to find the most efficient methods for taking care of
haemophilia patients.

Nevertheless, our study has some limitations. It should
be noted that not every cost data has been extracted from
patients’ usage. Instead an overall case count has been per-
formed. This limitation restrains further analysis of the
situation such as considering non-medical costs which could
be helpful to analyze the results from different perspec-
tives, as well as estimating the difference of costs between
patients subgroups – based on severity or inhibitors.

In summary, the total average cost per haemophilia
patient was USD 15,000 in Iran 2014. Factor concentrates
make up 67% of the total expenditure, pointing out an urgent
need for reevaluating treatment protocols and proce-
dures. It is also recommended that the MoH develop clinical
practice guidelines with a particular focus on supportive care
in order to improve resource allocation as well as patient
care in haemophilia society. In addition, developing elec-
tronic health records is another means for improving health
care delivery through patients’ registration.
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