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Abstract

Background: Multiple sclerosis (MS) is a neurological
disease with a high burden and disability. There are
reports of various medications’ side effects on patients
with MS. The aim of the study is to determine the
characteristics and medicine usage distribution among
patients with MS in Chaharmahal and Bakhtiari
Province in Iran.

Methods: This registry-based cross-sectional study was
performed among MS cases in Chaharmahal and
Bakhtiari Province. The epidemiological data were
collected from the nationwide MS registry of Iran
(NMSRI) from 2019 to 2022. The information collected
included age, sex, family history, type of MS, age at MS
onset and diagnosis, MS symptoms, physical condition,
and history of medication use. All tests were performed
at a significance level of 0.05 using SPSS software.
Results: A total of 416 patients included in this study.
Among them, 325 individuals (78%) were women with
mean + standard deviation (SD) of age of 37.35 + 8.51
years. No significant difference was observed
between men and women in terms of age, type of MS

disease, family history of MS, and physical condition
(P > 0.05). The results showed that the Expanded
Disability Status Scale (EDSS) score in female patients
(1.41) was different from the EDSS score in male
patients (1.77) (P < 0.05). Most of the patients often
used interferon beta (IFN-f).

Conclusion: The results provided new insight into the
epidemiology and medicine patterns of patients with
MS in Chaharmahal and Bakhtiari Province. The
epidemiological situation of MS in this province is
similar to other parts of Iran. Planning according to
national programs is suggested for the management
and control of MS.

Introduction

Multiple sclerosis (MS) is known as the most
common neurodegenerative disease, which leads
to inflammation, demyelination of neurons, and
damage to the central nervous system (CNS).12

How to cite this article: Omrani MA, Bayati A,
Sahraian MA, Eskandarieh S. Epidemiological
parameters of multiple sclerosis in Chaharmahal
and Bakhtiari Province, Iran. Curr J Neurol 2023;
22(2): 103-9.

Copyright © 2023 Iranian Neurological Association, and Tehran University of Medical Sciences

Published by Tehran University of Medical Sciences

Corresponding Author: Sharareh Eskandarieh
Email: sh_eskandarieh@yahoo.com

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 international license (http://creativecommons.org/licenses/by-
nc/4.0/). Non-commercial purposes uses of the work are permitted, provided the original work is properly cited.

http://cjn.tums.ac.ir 04 April


http://dx.doi.org/10.18502/cjn.v22i2.13337
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Epidemiology of MS in Iran

Epidemiological studies have shown that
women are approximately 2-3 times more likely to
develop MS than men. The incidence of MS
among women, especially young women, is about
3 times higher than that of men worldwide.*?
Additionally, most affected patients are between
20 and 50 years old.! The occurrence is common
mainly in the age group of 20 to 40 years and is rare
in the age group of fewer than 10 years and more
than 60 years. According to conservative estimates,
today there are 411000 patients with MS in the
United States (US) and more than 2.8 million people
are living with this disease worldwide.® There is
epidemiological evidence of the recent surge in MS
in Asia, especially in Iran during 2 last decades.”

These patients should receive health services.
Despite the efforts of government and
non-governmental organizations to provide health
services to patients with MS, there is evidence that
these services cannot meet all the needs of patients
with MS8 There is a wide variation in the
prevalence of MS in different geographical areas.?
In fact, this disease has affected at least 2.8 million
people around the world, and the results of
epidemiological research indicate that the
prevalence and incidence of MS are increasing in
many countries, including Iran.'”

In the past, Iran was thought to be a low-risk
area for MS. Currently, epidemiological studies in
different provinces of Iran, including Tehran and
Isfahan, and other parts of Iran, have revealed
that Iran is an area with a moderate or high risk of
MS disease.l® According to the published atlas of
MS disease in Iran, it appears that the high-risk belt
of MS disease in Iran extends from the northwest
to the southeast.!!

In addition, considering that the socio-
economic status (SES) in Iran is different from
other countries, the provinces of Iran with a higher
SES level show a higher prevalence rate of MS
disease.’? Of course, considering the improvement
of public health in Iran might lead to a reduction in
the risk of exposure to foreign antigens, which
could increase the risk of developing autoimmune
diseases such as MS.13

Although there are several studies consistent
with the role of epidemiological factors of MS
occurrence in some provinces,*16 no study has till
date been conducted on the epidemiological
factors of MS disease in Chaharmahal and
Bakhtiari Province (located in the southwest of
Iran). Our research aims to investigate the
epidemiological factors affecting the incidence of
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MS at determining the frequency distribution of
demographic (age and gender), diagnostic,
progressive, and treatment factors among patients
with MS in Chaharmahal and Bakhtiari Province.

Materials and Methods

Study design and sampling method: This research
is a cross-sectional registry-based study of a
descriptive type and a survey of patients with MS
living in Chaharmahal and Bakhtiari Province.
This study was conducted by examining the files
of patients with MS in Chaharmahal and Bakhtiari
Province who were registered in the dynamic
nationwide MS registry system of Iran (NMSRI)
(WWW.NMSRLIR) from 2019 to 2022.

Inclusion criteria: The files of patients who were
diagnosed with MS by neurologists based on
McDonald's criteria were studied.’” All cases and
their information in NMSRI were gathered with the
received reports from neurological departments,
hospitals, clinics, and MS society. The registration of
information was done by a neurologist.

Data collection tools, measurement, and
categorization of data: The required information
was collected through filling up a standard
questionnaire, including four sections:
demographic information, disease/family history
information, diagnostic information, and disease
progress information and prescribed medicine.
Through the registered national code and checking
its similarity with the patients'’ names and
surnames, we identified the patients who were
registered twice or more in different centers and
duplicate cases were removed.

Ethical  consideration:  Extraction  of
information was done without name and
identification code. The information was only
limited to the team and the time of the project. All
rights of participants and researchers were
respected and the Helsinki rules related to research
on human samples were observed.8

All analysis tests were performed by using SPSS
software (version 25, IBM Corporation, Armonk,
NY, USA) at a significance level of 0.05.

To describe the data, mean and standard
deviation (SD) or number (percentage) were used.
Data analysis was performed using likelihood ratio
chi-square, a two-sample test of proportions, and
independent t-test.

Variables
Demographic characteristics of patients with MS

A) Age of patients with MS: Qualitative and

quantitative variables were presented as number
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(percentage) and mean = SD of all patients that
were ordered into men and women. The age/time
of onset of the principal symptoms and age of
diagnosis of patients with MS were considered.
The Mann-Whitney U test was used to compare the
age of patients with MS between the two groups.

B) Family history of disease in patients with MS:
Family history in patients with MS was compared
between two groups of men and women using the
chi-square test. The correlation between the gender
and the family history was determined through the
odds ratio (OR) calculation.?

C) Type of MS disease: Patients were classified
into 5 groups based on the type of disease, including
relapsing-remitting MS (RRMS), secondary-
progressive MS (SPMS), primary-progressive MS
(PPMS), progressive-relapsing MS (PRMS), and
clinically isolated syndrome (CIS). Men and women
with MS were compared using the chi-square test
regarding the type of disease they had.

D) Expanded Disability Status Scale (EDSS) score:
The Soup Calculator database was considered to
calculate the EDSS score and SD between male and
female patients based on clinical examinations by
neurologists. Furthermore, the Mann-Whitney U
test was used to compare the EDSS score between
two groups. Based on the age of diagnosis, patients
were categorized into 4 groups: less than 20 years,
21-30 years, 31-40 years, and more than 40 years.
The average EDSS score was determined in each
age group separately.

E) History of medicine usage: The number of each
consumption drug was counted, and based on the
available information about continuing or
stopping the drug, the number of people who
stopped taking the drug for any reason was
calculated, and then the ratio of the patients who
stopped taking the medication compared to
persons who took the medication determined the
percentage of people who stopped taking the
medication. Duration of medicine usage to
stopping it was determined based on onset and
end of drug use.?0

Ethics approval and consent to participate:

MA. Omrani, et al.

This study was conducted wunder the
consideration of the Ethics Committee of Tehran
University of Medical Sciences. The official
registration code  for this study is:
IR. TUMS.SINAHOSPITAL.REC.1400.083.
Informed written consent was obtained from all
participants, following an understandable
individual explanation of steps.

Results

Demographic features

Age/onset of first symptoms and age of
diagnosis of patients with MS: This study
examined 416 patients with MS from Chaharmahal
and Bakhtiari Province, including 325 (78%)
women and 91 (22%) men [female to male ratio
(F:M) = 3.57:1].

The average age of the subjects examined was
37.15 £ 8.75 years. The mean age of onset of the first
MS symptoms was 30.32 + 8.17 years for the
studied subjects, 30.54 * 8.52 years for men, and
30.08 years for women. The mean age of MS
diagnosis by a physician was 30.71 £ 8.15 years for
studied participants, 30.71 + 8.04 years for women,
and 54.54 years for men.

Family history of patients with MS: In the
studied MS population, 16.5% of men and 20.7 % of
women had a positive family history without
statistically significant difference (chi square
statistic = 0.908, P = 0.635). The results of the
correlation analysis showed that the gender of the
affected person did not show a remarkable
correlation ~ with ~ the  family  history.
Approximately, 51.2% of examined patients, who
had a positive family history, demonstrated the
disease in their first-degree relatives, including
parents (16.7%) sisters/brothers (73.8%), and
siblings (9.5%).

Type of the MS disease: The most common type
of MS disease in both women and men among the
examined patients was RRMS (about 60%).
As it was shown in table 1, other types including
PPMS and PRMS were about 1.20% and 0.48%,
respectively.

Table 1. The correlation between gender and type of multiple sclerosis (MS) disease

Gender Type of MS disease [n (%0)]

RRMS SPMS PPMS PRMS CIS Unidentified
Men 58 (63.74) 6(6.59) 1(1.10) 0(0) 11(12.09) 15 (16.48)
Women 219 (67.38) 19(5.85) 4(1.23) 2(0.62) 34(10.46) 47 (14.46)
Total 277 (66.59) 25(6.01) 5(1.20) 2(0.48) 45(10.82) 62 (14.90)

MS: Multiple sclerosis; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary-
progressive multiple sclerosis; PPMS: Primary-progressive multiple sclerosis; PRMS:
Progressive-relapsing multiple sclerosis; CIS: Clinically isolated syndrome
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No statistically notable correlation was found
between gender and type of the MS disease (CIS,
P =0.57), (SPMS, P = 0.50), (RRMS, P = 0.43).

Physical condition of patients with MS: The
physical status of patients with MS was assessed
and more than 70% of patients of both sexes were
able to move freely. Each of the physical condition
states in patients with MS was compared between
the two groups of men and women using the chi-
square test and no statistically significant difference
was observed between the two groups (P > 0.05).

EDSS score: The mean EDSS score in the
patients studied was 1.49 + 1.51 (1.77 £ 1.74 in men
and 141 + 143 in women). The EDSS score in
patients with MS was compared between the two
examined groups using one-way analysis of
variance (ANOVA) test and a statistically
significant difference was found between affected
men and women groups by using post-hoc
analysis (P = 0.03).

Based on natural course of MS, we found a
correlation between the age of MS diagnosis and
the mean EDSS, that is, as the age of MS diagnosis
increases, the mean EDSS score (Table 2).

Table 2. Mean Expanded Disability Status Scale (EDSS)
in age groups of multiple sclerosis (MS) diagnosis

The age of MS EDSS score P
diagnosis (year) (mean + SD)

<20 1.28+1.39 0.38
21-30 1.47 +1.49 0.49
31-40 149+ 154 0.47
> 40 1.65+ 1.40 0.22

MS: Multiple sclerosis; EDSS: Expanded Disability Status
Scale; SD: Standard deviation

History of medicine usage: In this study, all
medications taken were evaluated among the
studied patients and the number of people who
started / discontinued medication and the duration
of drug use were analyzed. Research into
interferon-beta 1a (IFN-p-1a) (Rebif) use in patients
with MS revealed 10% usage of this medicine and
the average duration of drug use in patients who
discontinued the drug for various reasons was
67 months. The amount of IFN-3-1b (Betaferon)
drug use in patients with MS showed that 15% of
patients accepted this drug during their illness,
and almost 78% (49 people) of them stopped taking
the drug due to side effects (31 cases), inability to
control (11 cases), medical opinion (4 cases),
non-compliance with treatment (2 cases), and
pregnancy (1 case).

The study of the use of fingolimod (Marela) in
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patients with MS revealed that 33 people, ie.,
8% of the patients, took this drug, of whom one
person because of side effects and one person
because of inability to control stopped taking the
drug. The average duration of drug use was
16 months. Research into the use of glatiramer
acetate (Copamer) in patients with MS found that
93 people, or 22% of the patients, took this
medicine during their illness and 26% of the
participants stopped using this medicine. On the
other hand, the study on the use of teriflunomide
in patients found that 4.1% of patients took this
drug, while 17.6% of people stopped using it for
various reasons. The frequency of use of dimethyl
fumarate (Tecfidera) in the patients with MS
studied was 12.5% with an average duration of
5 months. In addition, the study of the use of the
drug rituximab in patients found that 21.6% took it
and 2.2% stopped the drug. Finally, taking
IFN-B-1a (Avonex) in patients with MS showed
54.6% of usage and 55.5% of its withdrawal in
studied patients (Figure 1).

Discussion

The present study was conducted to determine
recent epidemiology and clinical characteristics of
MS in Chaharmahal and Bakhtiari Province in Iran.

Although Iran used to be a region with low MS
prevalence, in recent decades, the number of
patients has increased and the prevalence of this
disease showed a remarkable rise in many
provinces of Iran.”?! Considering the high
prevalence of MS disease in Isfahan Province,
which is located in the center of Iran and borders
with Chaharmahal and Bakhtiari Province, the
present study was conducted on patients with MS
in Chaharmahal and Bakhtiari Province to raise
awareness for the patients with MS and its
correlation with demographic characteristics of
this disease. In this regard, affected patients ranged
in age from 7 to 68 years, and most patients,
both men and women, were observed in the age
range of 38 to 39 years. In a previous study
conducted in western Iran, most patients were
reported in the age range of 35 to 39 years.? In the
studies conducted in Poland and Iceland, the
majority of patients were observed in the age range
of 35-44 and 40-44 years, respectively.??* The
mean = SD of age of this study subjects
(3715 £ 8.75) is comparable with MS cases in
Kermanshah Province, Iran (38.66 £ 9.90),22 but
higher than that of patients with MS in Tehran
Province (32.11 + 8.93).%
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Figure 1. Medications taken by patients with multiple sclerosis (MS) in this study
[1- Interferon beta-1b (Betaferon), 2- Fingolimod (Marela), 3- Glatiramer acetate (Copamer),
4- Teriflunomide, 5- Dimethyl fumarate (Tecfidera), 6- Rituximab, 7- Interferon-beta 1a (Avonex),

8- Interferon-beta 1a (Rebif)]

It seems that the prevalent age of MS in Iranian
patients is changing towards younger ages.

According to the 2001 US National Health
Center report, the F:M ratio is 2:1.6. According to
the latest epidemiological study of MS in Iran,
F:M ratio was 3.01:1.11

A cohort study conducted in Canada showed
that the F:M ratio for this disease increased from
1.19:1 to 1.32:1 over at least 50 years.?e This is
consistent with what has been found in previous
studies in Iran, a ratio of 1.12:1 and 1.51:1 in 1999
and an increase of 1.25:1 and 1.26:1 in 2003.%” This
implies that an increase in this ratio could be
associated with several environmental factors,
including changes in women's lifestyle, which play
important roles in changing this sex ratio.

This analysis found evidence for the correlation
of MS with family history; 19.71% of patients had a
positive family history of MS in both men and
women (16.5% of men and 20.7% of women). In a
previous study conducted in the Iranian
population, consistent results have been reported
regarding family history of MS from highest to
lowest prevalence as Fars (21.1%), Tehran (20.5%),
Isfahan (20.3%), Mazandaran (18.0%), and
Kermanshah (12.5%) provinces.?

According to complex nature of MS and the role
of genetic influence to MS risk, consanguineous
marriage should be considered among patients
with MS with positive family history in Iran, due
to high rates of parental consanguinity.?

The mean age of onset of the first symptoms of
MS disease in our findings was consistent with

what has been found in previous studies. The
former corresponds in the Kurdish population.?? In
contrast, the age of symptom onset in other studies
varies widely, ranging from 25 to 40 years, which
is close to reproductive age.?® In Saudi Arabia,
about 2.2% of patients under the age of 18 had
onset of clinical symptoms.?’ We found that the age
of diagnosis of the first clinical symptoms in almost
41% of the patients was under 18 years. The results
demonstrated a relative increase in the incidence of
MS at a young age.

The most common form of MS disease in both
sexes is the RRMS type with a frequency of more
than 60%, that is, this result ties well with the
previous study conducted in Khuzestan, Iran. It
was found that almost 32% of patients with SPMS
had a very severely disabled physical condition
(bedridden and wheelchair-bound).3

Interestingly, it should be mentioned that the
frequency of the CIS subset was approximately
11% which was similar to the frequency reported
in Saudi Arabia? and Qatar.3!

The EDSS score is used to describe disease
progression in people with MS. Low EDSS scores
indicate nervous system dysfunction, which can be
assessed by neurological examination methods,
while high EDSS scores indicate disability in
affected patients.3> In the present study, the
mean * SD of the EDSS score for men with MS was
lower than the EDSS score in other studies such as
Kurdish patients in Iran? and MS population of
Khuzestan.?” The results of a 2013 systematic
study also showed the value of 3.6 + 2.3 and
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2.7 + 2.1 for the mean * SD of EDSS score in men
and women, respectively.? Of course, in line with
previous studies, the mean EDSS score was higher
in men than in women.

Another promising demographic characteristic
of patients with MS was medicine usage. An
investigation conducted in 2015 demonstrated that
approximately, 80% of patients with RRMS in
Australia, Sweden, and Switzerland, 70% of
patients in Belgium and France, 65% of patients in
Greece, and 69% of MS individuals received drug
therapy.® In the current study, which took place in
2022 in Chaharmahal and Bakhtiari Province of
Iran, only 10 patients (2.4%) out of 416 patients
were not taking any medication at the time of the
study, and almost more than 97% of the patients
received drug treatment for their illness.

The drugs most frequently used by patients
with MS are IFN-B-la, which is similar to
prescription  trends of  disease-modifying
treatments in another provinces of Iran.20

In a 2020 study of Polish patients with MS,
IFN-B and dimethyl fumarate were reported as the
most popularly used drugs in patients with MS.34
In the present study, among 21.6% of the patients
who used rituximab, only 2.2% of them stopped
taking the drug due to side effects. This drug is a
kind of antibody against CD20 that was approved
for people with hematological and autoimmune
diseases, but has not yet been approved for MS.%
Extensive results carried out showed its safety and
effectiveness on 822 patients in 2016.3637

IFN-B-1a, the drug that has been mostly used,
may reduce the degree of disability, number, and
volume of magnetic resonance imaging (MRI)
lesions in patients with MS.38 In the current study,
IFN-B-la was the most commonly used drug
among patients with MS studied, although almost
half of the patients stopped taking the drug during
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