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Background: Multiple Sclerosis (MS) is the most common chronic inflammatory autoimmune disease of central nervous system that
is characterized by demyelinization and loss of axons. The most common criterion for assessing disability in patients is the Expanded
Disability Status Scale (EDSS), which is calculated based on the presence or absence of neurologic side effects. The beta interferons are
effective drugs in preventing the recurrence of attacks and disease progression. Three types of beta interferons are used in the treatment
of MS: CinnoVexR, Rebif and Betaferon.

Objectives: This study aimed to compare the effects of CinnoVex, Rebif and Betaferon on the EDSS of patients with MS.

Patients and Methods: In this study, a total of 92 patients with Relapsing-Remitting Multiple Sclerosis (RRMS) were randomly allocated
into three equal groups; each treatment group received one of the foregoing drugs (CinnoVexR, Rebif and Betaferon) for one year. At the
beginning and end of the study, patients ‘ EDSS was measured and compared.

Results: In this study, the relative frequency of female to male gender was 85.71% versus 14.21% and the mean age of the patients was 28.21
years. Following taking medication, patients’ EDSS showed a significant increase in all three groups during a year. However, no significant
difference was observed regarding the average increase of patients’ EDSS among three groups of patients at the beginning and end of the
study.

Conclusions: It seems that CinnoVex, Rebif and Betaferon do not have a significant difference in reducing disability in patients with MS
after 12 months. According to the findings of this study, no significant difference was observed in reducing disability in MS patients among
the three groups (CinnoVex, Rebif and Betaferon) after 12 months.
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1. Background

Multiple Sclerosis (MS) is an inflammatory disease of the
central nervous system, which is characterized by destruc-
tion of myelin in the brain and spinal cord. This disease
is chronic; it mostly happens at the ages of 20 to 40 years
and its prevalence in women is more than men (1, 2). The
symptoms of the disease are very diverse, depending on
the central nervous system involvement place, as sensory-
motor expressions, the brain stem, sphincteric and cogni-
tive problems (3). Currently, the most common scale for
assessing the disability of patients is the Expanded Disabil-
ity Status Scale (EDSS) (4-6), which is calculated based on
the presence or absence of neurologic side effects (cranial
nerves, sensory and motor systems, the control of sphinc-
ter, etc.). This scale in perfectly normal persons is changing
from zero (normal neurologic status) to ten (death due to
MS). Medications that are used nowadays in the treatment
of MS are prescribed to control the symptoms during the

attacks and prevent the recurrence of the disease (2). Beta
interferons are approved drugs for preventing recurrence
of the attacks and are disease modifiers (2). Three types of
beta interferon in the treatment of MS are used: interferon
beta 1a (AVONEX), interferon beta 1a (Rebif), interferon be-
talb (Betaferon) (1). All of these drugs are effective on the
rate of recurrence, progression of disability and MRI find-
ings of MS patients, but do not have a significant impact
on primary progressive MS (PPMS) (1).

2. Objectives

According to the unknown superiority of any one of the
three above-mentioned drugs in reducing the amount of
patients’ disability, this study was designed to compare
the extent of the impact of each of these three drugs on
the EDSS scale of treated patients.
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3. Patients and Methods

In this clinical trial, the MS patients referred to the neu-
rology clinic of Ahvaz Golestan Hospital were selected ac-
cording to the inclusion criteria as follows: The definitive
diagnosis of MS by two different neurologists based on
the 2010 McDonald’s criteria (based on clinical examina-
tions, brain and cervical Magnetic Resonance Imaging
(MRI) and the tests for rule out the other diseases), age
between 15 to 45 years, lack of other neurologic diseases,
the lack of the use of any type of interferon for more than
a month before the study, EDSS of the study start equal
to or less than 5.5. The exclusion criteria were the PPMS
patients, severe hepatic disorders (AST or ALT more than
three times of the normal limit), cytotoxic drug intake
during the six months prior to the study, pregnancy and
lactation, intolerance to interferons. CinnoVex (AVONEX,
SINAGEN Co) with a dose of 30 mcg/IM/weekly, Rebif with
a dose of 44 mcg/SC/3 times a week and Betaferon with a
dose of 250 mcg/SC/qod, were used in this study. A total
of 105 patients participated in this study were randomly
allocated into three equal groups (n=35) and each group
received one of the three drugs (CinnoVexR, Rebif and Be-
taferon). Patients ‘ EDSS was measured at the beginning
and twelve months after the start of the study. To analyze
the data, the independent t-test, paired t-test, ANOVA, and
SPSS version 19 software were used.

4. Results

The mean age of the patients participated in the study
was 28.21 years. The participants’ age range was between
16 and 47 years old. Ninety patients (85.71%) were female
and 15 (14.29%) were male. During a twelve-month period
of the study, five and eight persons due to change in their

medication (need for second line drugs-convert to the
secondary progressive MS), and a lack of adherence to
the plan were excluded from the study, respectively. The
exclusion of these cases did not have a significant impact
on the statistical results. No significant difference was ob-
served in terms of gender and age distribution of the par-
ticipants among the three drug groups (Table 1). Patients’
EDSS in each of the three groups was measured and com-
pared with the ANOVA test that no significant difference
was seen among the groups. After twelve months, the
participants’ EDSS was measured again and compared
(Table 2). Paired t-tests showed that the rate of patients’
EDSS was increased in all the pharmaceutical groups sig-
nificantly within one year. Then ANOVA was performed
to test the difference in the average increase for EDSS be-
tween three groups (Table 3). As it can be seen, no signifi-
cant difference was found in the average increase of EDSS
among the three pharmaceutical groups at the end of the
twelfth month.

5. Discussion

Multiple sclerosis is the most common chronic inflam-
matory autoimmune disease of central nervous system
that is characterized by demyelinization and loss of ax-
ons (6, 7), and due to the lack of access to the definitive
treatment for it, different treatments are used to control
it. In this study, the effectiveness of three drugs CinnoVex,
Rebif and Betaferon has been compared through the as-
sessment of patients ‘ EDSS at the beginning of the study
and twelve months later. In this study, the average age
of patients was lower than previous studies (1, 8). In this
study, the relative frequency of female to male gender
was more than previous studies (7, 8).

Table 1. Frequency (and Relative Frequency) of the Participants in the Project by Separation of Sex and Incoming Drug Type

Gender Study Group (Relative Frequency)
CinnoVex Rebif Betaferon EDSS
Male 4(12.9) 4(13.34) 4 (12.91) 1.20
Female 27(87.09) 26 (86.66) 27(87.09) 119

Table 2. Comparison of the Amount of Recipients’ EDSS for Each Interferon, at the Beginning and End of the Study

EDSS: Beginning of the Study EDSS: End of the Study EDSS Difference: Beginning Versus End P Value

All of patients 119
CinnoVex group 11
Rebif group 0.93
Betaferon group 1.45

2.14
2.17
197
2.55

0.048+0.14 0.022
0.057+0.21 0.018
0.04+0.11 0.016
0.15£0.20 0.011

Table 3. Comparison of the Difference in Average Increases of EDSS Between Three Groups Receiving CinnoVex, Rebif and Betaferon:

The End of the Twelfth Month

Between Groups Sum of Squares df P Value
4.25 2 0.24
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The results of previous studies on different drugs are
different. A study showed that the CinnoVex can prevent
the progression of disability in patients with MS, and even
in some cases it has reduced disability (2). Also, studies
have shown that Rebif has a beneficial effect on the rate
of relapse and lesions from MRI in MS patients’ brain
compared to placebo (4). In another study, the annual rate
of recurrence in the MS patients treated with Betaferon
for one year decreased 35%. In a survey the annual rate of
recurrence in 63 MS patients treated over a period of 18
months with AVONEX was associated with a decrease in
attacks; however, the age of the patients did not have arole
in the outcome of the treatment (3). Each of the three types
of interferon (AVONEX, Rebif and Betaferon) has the same
effects equivalent to a 30% relapse reduction in MS attacks
in the patients (9-11). In one study, the significant effect of
these drugs was represented in reducing the recurrence
and EDSS (12). A study of the efficacy of three drugs of
AVONEX, Rebif and Betaferon in reducing relapses and
EDSS did not find significant differences in reducing
relapses and EDSS among patients receiving these three
drugs (1). In accordance with the available references (1,
6), this study also did not show any significant difference
in the average of the differences of EDSS of the patients
in three pharmaceutical groups at the end of the study
(9) (Table 3); basis on the findings of this study, CinnoVex,
Rebif and Betaferon have no significant difference in
reducing disability in MS patients. This may be according
to the similar mechanism of action, a short-time period of
the study, or small study group. Limitations of the study
were the short time of the study and a small sample size.
It is recommended that this study be done with a larger
sample size and at a longer period of time.
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