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Background: According to the published articles, there is an increase in the prevalence of MS all over the world. Regarding demographic 
characteristics for unknown reasons, females are more affected than males.
Objectives: The aim of this study was demographic analysis and model of changes in patients for three years in a local teaching hospital 
in Isfahan/Iran.
Patients and Methods: In total, 1500 patients with MS were studied within three Intervals (I) from; 1 - 2011/05/22 to 2012/03/18 called I1, 
2- 2012/03/22 to 2013/03/19 called I2 and 3- 2013/03/22 to 2013/10/19 called I3. Data was recorded in Excel and analyzed using SPSS for windows.
Results: Of the total population studied, 75% were female. 32% and 33% of patients related to the age groups of 20 - 30 and 30 - 40 years, 
respectively. However the number of patients related to time interval I3 were 472, but there was an increase in the number of patients 
studied from I1 to I2 (394 vs. 634). Approximately 13% of total population had MS attack more than 4 to 19 times.
Conclusions:  In agreement with previous reports, due to unknown reasons, the number of patients in general and the number of females 
in particular were increased annually. Within this population due to inter- and intra- individual variability, pharmacokinetic studies seem 
to be valuable.
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1. Background
Over the recent years, increased prevalence of multiple 

sclerosis (MS) mainly in women has been the focus of 
concern in clinical neurology. MS and chronic fatigue 
syndrome are two widespread diseases with increased 
frequencies in middle aged females. MS could be cat-
egorized as the most prevalent persistent challenging 
syndrome of the central nervous system (CNS), which is 
associated with disability and many other rigorous clini-
cal and psychological problems and even death. Somato-
sensory, visual, cognitive and psychiatric discrepancies 
may be present depending on the site and dimension of 
significant demyelination in the CNS.

Regarding the prevalence of MS, latest report esti-
mated prevalence of 100000 and 400000 in the United 
Kingdom and the United States, respectively (1-7). Re-
search reported that MS is not only a frequently seen 
in childhood and adolescence, but also genetic and 
ecological issues seem to be important. Also there is 
evidence for an association between BMI and MS in 
the second decade of life. BMI association with MS is 
as large as other known MS risk features (8). Research 
shows that cigarette smoking and helminthic infec-
tion increase the prevalence of inflammatory disease 

and may exaggerate cognition in patients with MS (7, 
9). Brain lesion localization in MS is thought to have a 
role. It seems that there is a higher role for injuries close 
to brain ventricles. There is not sufficient data to sup-
port such a hypothesis that having a lesion close to the 
ventricle versus elsewhere in the brain might be more 
associated with unfavorable effects (10). Patients with 
MS have many clinical presentations such as osteopo-
rosis, sleep disorders and many other complications (11, 
12). Recent publications confirm that the incidence and 
prevalence of MS in Isfahan province of Iran has been 
increasing rapidly, especially in females (13). Like other 
autoimmune diseases, for unidentified reasons, there is 
an elevated female prevalence. Therefore, demographic 
analysis of patients with MS and model of changes be-
tween the time intervals were of interest.

2. Objectives
As the number of patients with MS increases annu-

ally in Isfahan/Iran, the purpose of this study was to 
examine demographic characteristics and the model of 
changes within a defined time interval in a local teach-
ing hospital.
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3. Patients and Methods
From May 22, 2011 to October 19, 2013, patients with MS 

(n = 1500) comprised of 1119 females and 381 males were 
studied based on a cross-sectional method. The patients 
attended MS neurology clinic in 2970 events. Regarding 
the time interval, three divisions were made; 1- time in-
terval one or I1 from 2011/05/22 to 2012/03/18, 2- time in-
terval two or I2 from 2012/03/22 to 2013/03/19 and 3- time 
interval three or I3 from 2013/03/22 to 2013/10/19. Name, 
surname, age, father’s name, date of attending neurol-
ogy clinic and patient’s hospital record number were 
recorded in d-Base. Statistical analyses of d-Base were 
performed using Microsoft Excel and SPSS (Version 18) 
for windows.

4. Results
As shown in Table 1, time intervals expressed as days, 

which could be described as I1 (298 days), I2 (375 days) 
and I3 (295 days). The total number of patients that 
could be referred during that period were as follows; 
394 (I1; 309 females vs. 85 males), 634 (I2; 472 females vs. 
162 males) and 472 (I3; 338 females vs. 134 males). Figure 1 
shows the distribution of age in total population of pa-
tients studied. Among total population studied, the high-
est (87%) and lowest percentage (9%) of patients were at 
ages 20 - 50 and 50 - 90 years, respectively. Patients with 
age between 20-30, 30-40 and 40-50 years included 32%, 
33% and 22%. 6% of the total population studied aged 50 
to 60 years.

Females constituted 78% (I1), 74% (I2) and 72% (I3) of 
patients. During intervals I1, 394 patients with MS vis-
ited neurology clinic on 779 events. As shown in Figure 
2, although 57% of total population studied within I1, 
visited neurology clinic just for once, 18% of those vis-
ited neurology clinic more than 4 up to 19 times. Dur-
ing interval I2, 634 patients visited neurology clinic in 
1265 events. Of these populations, 379 patients visited 
neurology clinic just for once. During the time interval 
I3, 472 patients visited neurology clinic in 926 events. Of 
these patients, 339 individuals visited neurology clinic 
just for once.

During the time intervals I2 and I3, 14% and 8% of pa-
tients attended neurology clinic for 4 to 15 times. The 
situations related to patients with several MS attacks 
could be discussed in many cases in this study, as indi-
vidual cases. For example, patient with code no 1493 was 
a 29-year-old female that visited MS clinic 15 times during 
712 days. As shown in Figure 3, she visited neurology clinic 
in 14 June 2011. Due to MS attack, she was eligible for MP-
pulse therapy. To date 28 May 2013, as it could be seen in 
Figure 2, with a gap of 25, 41, 218, 30, 24, 36, 23, 47, 88, 45, 
28, 30, 33 and finally 43 days she visited neurology clinic 
for pulse therapy. A 24-year-old male and a 27-year-old 
female with code numbers 555 and 608 visited MS clinic 
for pulse therapy 12 times during approximately 500 and 
600 days, respectively.

Table 1.  Demographic Information Between the Time Intervals

Patients Total Period I1 (298, d) I2 (375, d) I3 (295, d)

Total 1500 394 634 472

Females 1119 309 472 338

Males 381 85 162 134
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Figure 1. Distribution of Age in Patients Studied (n = 1500)
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Figure 2. The Number of Patients With no MS Attacks on Time Intervals 
Studied (n = 1500)
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Figure 3. The Pattern of Methylprednisolone Pulse Therapy in a 24-Year-
Old Female.

5. Discussion
In agreement with previous evaluations, this investi-

gation also supported that the highest rate of patients 
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belonged to the age group 20 - 50 years old (87%) (5) . Ac-
cording to the published reports, there is a medium to 
high risk related to the prevalence of MS in Isfahan/Iran 
(13). Although the pattern of changes in number of pa-
tients could be categorized as I1; 394, I2; 634 and I3; 472, 
the number of females overweighed males (I1; 309 vs. 85, 
I2; 472 vs. 162 and I3; 338 vs. 134). Publications also confirm 
an increased incidence of MS primarily in women over the 
recent years (1, 5, 13). Due to anti-inflammatory and im-
munosuppressant effects of glucocorticoid, many studies 
recommended a well-defined border related to its use in 
MS by an expert neurologist. The high-dose intravenous 
methylprednisolone for the first three days followed by an 
11-day course of low-dose oral prednisone is recommend-
ed (14). Regarding patients’ demand for pulse therapy of 
more than four times, the model could be illustrated as; 
I; 18% vs. I2; 14% vs. I3; 8%. Related to prognostic marker for 
MS, it is well known that cortical atrophy is already present 
at the time of MS onset (15). Studies suggest that IL2A poly-
morphism might be associated with disease attacks (16-19). 
Another study proposed that switch-associated protein 70 
antibodies could be involved in MS relapse (20). Recovery 
from acute optic neuritis seems to be associated with vita-
min D levels in patients with MS (21, 22). In demyelination, 
generation of ATP might be changed, as oligodendrocytes 
pass lactate to myelinated axons as a metabolic substrate 
for mitochondria. Furthermore, mitochondrial abnormal-
ities inside neuronal cell bodies in those experiencing MS 
attacks could lead to  mitochondrial respiratory sequence 
complex or enzyme discrepancy (23). As a final conclusion, 
the present study focused on demographic analysis of pa-
tients with MS, but additional research on various roles of 
antibodies and disease modifying drugs related to clinical 
pharmacokinetics aspects seem to be necessary for indi-
vidualized pharmacotherapy outcome prediction.
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