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Abstract

Background: Epidermolysis bullosa (EB) is prevalent in Iran and incurs direct and indirect costs on the health care system and the
patient. Therefore, this study was conducted to estimate the economic burden of this disease in Iran.

Methods: This study includes all patients with EB disease who had been referred to the medical centers of Iran in 2019-2020 for
treatment of their disease, especially Hazrat Fatimah Hospital and their medical records are available in Iran EB Patients Association
(IEBPA). In estimating the economic burden of diseases and costing studies, we calculated the average direct and indirect costs for a
patient and used it to estimate the costs of the patient population. In this study, a prevalence approach was used to calculate the
economic burden of this disease. For this purpose, the existing cases of the disease in 2019-2020 were calculated. The data collected
from the questionnaires that were completed through interviews with patients as well as the data extracted from the review of their files
were entered into Excel software and analyzed.

Results: The total direct medical costs of direct non-medical and indirect are equal to 7.319.428.315 & 5.390.440.775 and
45.875.654.514 Rials respectively, and the total economic burden of the disease and the average of each patient is 58.585.514.604 and
155.890.789 respectively.

Conclusion: High indirect costs, especially informal care, represent the socio-economic burden of this disease and constitute more
than half of the total indirect costs. Therefore, the obvious gap and hidden social costs of this disease are related to health
policymakers, especially when they want to study the impact of this disease on different income classes of families.
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Introduction

Epidermolysis bullosa (EB) is a rare skin disease and an
inherited disorder. In this disease, there are connective
tissue disorders that are the result of the defective connec-
tion of its inner layers, which is fragile. The result is that
the top layer of skin does not protect the bottom layer and
blister forms where the two layers are separated. The dis-
ease is divided into four types based on the affected skin:
simplex, junctional, dystrophic, and Kindler syndrome (1,
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2).
Epidermolysis bullosa simplex (EBS) usually is inherit-
ed in an autosomal dominant manner, meaning that a de-
fective gene inherited from a parent is enough to develop
the condition. Junctional Epidermolysis Bullosa (JEB)
develops when the defective gene is inherited from both
parents who are EB carriers but do not show any symp-
toms themselves. Dystrophic Epidermolysis Bullosa

1t What is “already known” in this topic:

Estimating the economic burden of the EB disease plays an
important role in informing decisions about reimbursement,
estimating the costs of the disease, and producing scientific
evidence for policy decisions.

— What this article adds:
This study indicated that High indirect costs, especially

informal care, represent the socio-economic burden of this
disease and constitute more than half of the total indirect costs.
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(DEB) is a form of inherited EB characterized by cutane-
ous and mucosal fragility resulting in blisters and superfi-
cial ulcerations that develop below the lamina dense of the
cutaneous basement membrane and that heal with signifi-
cant scarring and milia formation. Kindler syndrome is a
rare type of EB, which is a group of genetic conditions
that cause the skin to be very fragile and to blister easily
(3-5).

The burden of EB disease is high and severely affects
the quality of life. The treatment of this disease so far is
supportive and in order to heal the wound and resolve the
complications. In recent years, a number of experimental
treatments for EB have been investigated, most of which
are dedicated to EB dystrophy (6). the prevalence of the
disease is 5 per 100,000 live births, regardless of gender
or race (7). In the European Union, the prevalence is 1 to
2 per 100,000 people (8). Disease cost studies are a sys-
tematic quantification of the economic burden of disease
on the individual and society, which examines the direct
impact of disease on the budget of the health system and
the indirect costs associated with loss of productivity or
care (9). The average annual cost per patient in 2012 for
patients in Bulgaria, France, Germany, Hungary, Italy,
Spain, Sweden and the United Kingdom was 17671,
14931, 46116, 9809, 49233, 43177, 9509 and 19758 Eu-
ros, respectively (8).

The economic impact of health conditions in general
and non-communicable diseases in particular is of special
importance and interest to policymakers. Faced with in-
creases in the prevalence of chronic conditions, govern-
ments, and other stakeholders may wish to enact policies
that are effective at reducing disease incidence and its
consequences (10). Studying the cost of disease measures
the socio-economic burden of disease and helps to priori-
tize and justify health care and prevention policies (11).
Studying the cost of disease by comparing the financial
burden can show which intervention reduces the cost and
thus leads to a change in the distribution of investments.
The government can estimate the financial impact of the
disease on the public budget for optimal resource alloca-
tion, and pharmaceutical companies can invest in research
and development of the disease (12-14). Also knowing the
costs of a disease can help policymakers decide which
disease should be considered as the first disease by pre-
vention with health care policies. In addition, these studies
can indicate which treatments for the disease can be help-
ful in reducing the economic burden of the disease (15-
17).

According to the results of other studies, 26% of pa-
tients with EB spent more than $1000 per month on
wound care supplies (18), and average annual costs in
these patients varied from country to country and ranged
from €9509 to €49,233 and estimated that direct medical
costs ranged from €419 to €10,688; direct non-medical
costs ranged from €7449 to €37,451 and labor productivi-
ty losses ranged from €0 to €7259 (8). and most of the rare
diseases examined are associated with significant econom-
ic burdens, both direct and indirect (9).

Estimating the economic burden of the EB disease plays
an important role in informing decisions about reim-
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bursement, estimating the costs of the disease, producing
scientific evidence for policy decisions, and finally, the
optimal allocation of limited health financial resources in
the field of economics of rare diseases (19-21). Due to the
fact that this disease is also prevalent in Iran and incurs
direct and indirect costs on the health care system and the
patient and no study on the economic burden of this dis-
ease has been conducted in the country so far, so the im-
plementation of this research seems necessary. So the aim
of this study was conducted to estimate the economic bur-
den of this disease in Iran.

Methods

This is a cross-sectional study in which all biographical
information and information about the direct and indirect
costs of EB disease in 2019-2020 from 2015-2018 were
collected.There was no time interval between diagnosis
and data collection because the disease is chronic and the
minimum criterion for patients to be included in the study
was that at least more than one year has passed since their
illness. The study population is all patients with EB in the
whole country. The method of data collection is numerical
and the research population is people with EB whose files
are available in the Iran EB Patients Association (IEBPA)
and have been treated in Hazrat Fatimah Hospital. The
choice of this hospital as a research environment has been
due to performing all treatment processes related to differ-
ent stages of EB, including diagnosis, surgery, radiothera-
py and chemotherapy in this Center.

In this study, the average economic burden of EB is de-
scribed in terms of cost at different stages of the disease,
in terms of Rial value .And because the information ob-
tained can be used in policymaking and resource alloca-
tion in the health sector, it is considered a practical study.
In estimating the economic burden of diseases and costing
studies, we calculated the average direct and indirect costs
for a patient and used it to estimate the costs of the patient
population. Due to the fact that the treatment protocols
and tariffs for medical services are the same throughout
the country, by selecting the patients referred to this cen-
ter, the average cost per patient was obtained, which could
be generalized to the community of patients with this dis-
ease.

In general, there are two approaches to calculate the
economic burden of diseases: the incidence-based ap-
proach and the prevalence-based approach. In the inci-
dence-based approach, new cases of the disease are con-
sidered in that particular period; but in the prevalence-
based approach, the economic burden associated with ex-
isting cases of the disease over a given period is estimated.
The prevalence approach has the advantage of taking into
account the total annual cost of health care, especially for
chronic diseases such as diabetes, heart disease and cancer
that require long-term treatment (22-24). Therefore, con-
sidering this advantage, in this study, we used a preva-
lence-based approach to calculate the economic burden of
Epidermolysis Bullosa. For this purpose, the existing cas-
es of the disease in 2019-2020 were studied.

In the present study, the costs of the disease were calcu-
lated from a social perspective because in this approach,
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the real costs imposed on society are estimated. These
costs include direct medical costs, non-medical direct
costs and indirect costs of EB disease. Direct medical
costs included the cost of visits, diagnosis, testing and
diagnostic services, the cost of purchasing medication
(both prescription and over-the-counter), hospitalization,
and patient care. Non-medical direct costs are costs in-
curred in receiving treatment and diagnostic services for
EB disease. Such costs include costs for travel, hotel ac-
commodation costs, costs of food during travel and so
forth. Indirect costs of a disease include lost productivity
due to the disease. These costs are due to disability due to
illness (absence from work) or due to premature death due
to illness (25-28) in this study For patients who were chil-
dren, the costs associated with the loss of economic pro-
duction were calculated for the patient's parent or caregiv-
er. Data were completed through questionnaires and inter-
views with patients and entered into Excel software and
analyzed and patients and their families were assured that
their information would remain confidential and would be
used solely for this research.

Results

In this study, the files of 546 patients with EB were
studied. First, the findings of demographic information of
individuals are expressed, then the cost items of treatment
of these patients are identified and the amount of each of
them is discussed separately. Finally, the direct costs of
medical and non-medical of patients and indirect costs of
patients for the treatment of this disease are expressed.

Table 1.Basic patient characteristics

Basic patient characteristics

Table 1 describes the Basic patient characteristics. As
can be seen, 52% of patients are male, and 48% of them
are female. In terms of age range, 49% of patients are in
the range of 1 to 10 years, 26% are 11 to 20 years old,
15% are 21 to 30 years old and 9% are in the age range of
more than 31 years. Also, in terms of education variables,
76% of them were illiterate, 20% were low literate and 4%
had a university education. 91% of patients were unem-
ployed, 3% were employees and 5% were self-employed.
Regarding the length of hospital stay, 25% of them were
hospitalized for 10 to 15 days, 28% for 16 to 20 days,
29% for 21 to 25 days and 17% for 26 to 30 days. Regard-
ing the type of disease, 73% of patients had dystrophic,
11% junctional, 8% simplex, 2% kindler and 3% un-
known. The last variable studied in this study was the res-
idence of patients, 11% of whom lived in Tehran and 89%
in other provinces.

Direct medical costs

Table 2 shows the dimensions of direct medical costs.
As can be seen, the highest cost item is related to the cost
of the inpatient bed, followed by the costs of the medical
team and consumables; then there are operating room
costs, other services, diagnostic services, ward medicines
and nursing services costs.

Direct non-medical costs

Table 3 shows the direct non-medical costs. As can be
seen, this type of expense in this study included travel,
accommodation, and nutrition, which included 30, 62 and
8% of the expenses, respectively.

Variable Frequently Average £SD
Sex Male 285(%52)
Female 261(%48)
Age 1-10 270(%49) 19.74+5.23
11-20 144(%26)
21-30 83(%15)
>31 49(%9)
Education Tlliterate 414(%76)
Low literate 108(%20)
University 23(%4)
Employment status Unemployed 498(%91)
Employee 18(%3)
Self-employed 30(%5)
Hospitalization 10-15 137(%25) 15.19£12.07
16-20 155(%28)
21-25 160(%29)
26-30 94(%17)
Epidermolysis bullosa (EB) subtype Dystrophic 398(%73)
Junctional 58(%11)
Simplex 42(%8)
Kindler 10(%2)
Unkhown 16(%3)
Place of residence Tehran 61(%]11)
Other provinces 485(%89)
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Table 2.Dimensions of direct Medical costs

Cost dimension Average Standard Deviation Total Costs Percent
Inpatient bed days 4.590.192 277.405 2.562.319.750 35.01
Nursing services 258.292 15.610 144.182.279 1.97
Medical team 3.243.664 196.028 1.810.666.034 24.74
Operating room 699.579 42.279 390.516.460 5.34
Medicine 445.775 26.940 248.838.656 3.40
Consumables 2.794.965 168.912 1.560.195.015 21.32
Diagnostic services 469.299 28.362 261.970.456 3.58
Other services 610.408 36.980 340.739.365 4.66
Total 13.112.174 7.319.428.315 100
Table 3.Direct non-medical costs

Cost dimension Average Standard Deviation Total Costs Percent
Travel 2.830.250 172.281 1.579.829.500 30
Accommodation 6.025.050 369.476 3.363.692.400 62
Nutrition 800.563 49.171 446.918.875 8
Total 9.655.863 5.390.440.775 100
Table 4.Dimensions of patients' indirect costs

Cost dimension Average Standard Deviation Total Costs Percent
Related to Patients 69.532.866 5.910.293 16.062.092.046 35
Related to patients companions 6.537.278 555.668 3.569.353.788 8
Informal care 57.052.608 4.849.471 26.244.199.680 57
Total 133.122.752 45.875.645.514 100
Table 5. The economic burden of the disease

Cost dimension Average Total Percent
Medical Direct costs 13.112.174 7.319.428.315 12
Non-medical Direct costs 9.655.863 5.390.440.775 10
Indirect costs 133.122.752 45.875.645.514 78
Economic burden of disease 155.890.789 58.585.514.604 100

Indirect costs

Table 4 shows the dimensions of patients' indirect costs.
As can be seen, 35% of the total indirect costs are related
to patients, 8% are related to patient companions, and 57%
are related to informal care for patients.

The economic burden of disease

Table 5 shows the economic burden of the disease. Ac-
cording to this table, the total costs of direct medical, di-
rect non-medical, and indirect are equal to 7.319.428.315,
5.390.440.775, and 45.875.645.514 Rials, respectively.
And the economic burden of the disease in total and aver-
age of each patient is equal to 58.585.514.604 and
155.890.789 Rials, respectively. Also, according to this
study, 12% of the total costs are related to direct medical
costs, 10% non-medical direct costs and 78% are related
to indirect costs.

Discussion

The aim of this study was to estimate the economic bur-
den of epidermolysis bullosa in Iran. The present study
highlights the importance of studying the economic impli-
cations of EB and interpreting the results at the national
level. The results of our analysis provide insights into the
distribution of EB costs and the impact of the disease on
national health care costs. Therefore, based on this goal, in
this study, first the direct costs of treatment, then the di-
rect non-medical and finally the indirect costs and eco-
nomic burden of the disease were addressed. According to
the results of this study, in the direct medical costs, the
most costly items are related to the cost of hospital beds,
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then are the costs of the medical team and consumables,
costs of the operating room, other services, diagnostic
services, medicine and the costs of nursing services.
Kyung Jeon et al. Concluded in their study that as skin
lesions enlarge, the economic burden of the disease is
more on dressing change, and since all participants in the
study had skin lesions larger than 30%, a large portion of
the costs so their direct medical costs were related to
changing the dressing also, based on their study and the
results of the present study, side effects due to skin barrier
disorders and insufficient immunity may increase "medi-
cal costs" in young patients (29). Also, according to Dar-
ragh Flannery et al. Study, out of the total direct medical
costs related to this disease, the highest is related to the
cost of hospital stay, medicine and wound care, other pri-
mary care and daily clinics or daily outpatient care, re-
spectively (30) which is consistent with the results of our
study.

Also, in the field of non-medical direct costs, this type
of cost in this study included travel, patient accommoda-
tion and nutrition, which included 30, 62 and 8% of the
total costs, respectively. Also, for indirect costs, 35% of
the total indirect costs are related to patients, 8% are relat-
ed to patient companions and 57% are related to informal
care for patients. The high cost of informal care reflects
the socioeconomic burden of the disease and accounts for
more than half of all indirect costs. Therefore, the obvious
gap and hidden social costs of this disease are related to
health policymakers, especially when they want to study
the impact of this disease on different income classes of
families.

Also, according to this study, 12% of the total costs are
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related to direct medical costs, 10% are direct costs of
non-medical and 78% are related to indirect costs and the
economic burden of the disease in total and the average of
each patient is equal to 58.585.514.604 and 155.890.789
Rials, respectively. According to a study by Aris Angelis
et al. The average annual cost per patient in all countries is
estimated at € 31,390, of which € 5,646 is direct medical
costs (18%) and € 23,483 is direct non-medical costs
(74.8%) and 2261 Euros included indirect costs (7.2%)
(8). That in terms of direct medical costs, it is consistent
with the results of our study and in other dimensions is not
consistent, which could be due to differences in the sys-
tem of providing services to these patients in different
countries or different policies to treat these patients in this
Countries. Also, Emily et al. In their study, they showed
that the financial burden of EB in the United States is high
and the US health care system needs the support of the
federal budget for direct medical costs, especially bandag-
ing(18). In another study, Aris Angelis et al. concluded
that rare diseases, such as EB, have a high economic bur-
den, and those indirect costs, along with loss of productiv-
ity, often approach or even exceed direct cost levels (9).
Their results are consistent with the findings of the present
study.

Our study has some strengths. First, this hospital is the
only center that can treat these patients and almost all pa-
tients in Iran with EB are referred to this hospital and their
information is recorded in Iran EB Patients Association
(IEBPA), that all this information was used in this study.
Secondly, the present study can help to understand the
economic burden associated with EB and, in turn, better
meet the needs of patients with the disease. On the other
hand, the small sample size of this study can be a limita-
tion, although the incidence of this disease is very low.

Conclusion

According to this study, 12% of the total costs are relat-
ed to direct medical costs, 10% are direct costs of non-
medical and 78% are related to indirect costs, and the eco-
nomic burden of the disease in total and the average of
each patient is equal to 58.585.514.604 and 155.890.789
Rials,respectively. health Policymakers and planners need
to be aware of the direct and indirect costs of this disease
in order to decide on the correct allocation of resources.
Therefore, policymakers should consider this issue in the
macro policies of the health system and provide facilities
with the cooperation of physicians for timely prevention
and treatment of these patients.
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