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 ماران  مورد مطالعهيمختلف در ب يها ن عود در زمانيانگيو م يع فراوانيتوز  :1 جدول
 

     

   

    

   

    

    

    

    

    

     

 

در مدت مطالعه  EDSSبا نمره  يمک يرهايغن  متيب يهمبستگ  :2جدول

    GAD GAD T2  T2 

EDSS.0 r     

       

EDSS.3 r       

       

EDSS.6 r       

       

EDSS.9 r       

       

EDSS.12 r       

       

EDSS.15 r       

       

EDSS.18 r       

       

EDSS.21 r       

       

EDSS.24 r       

       

EDSS.27 r       

       

EDSS.30 r       

       

EDSS.33 r       

       

EDSS.36 r       
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 ماران مورد مطالعهيب يکبد يها مين سطح آنزيانگيم: 3جدول
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ماران مورد مطالعهيدر مدت  مداخله در ب EDSS ين نمره ناتوانيانگيم :1نمودار
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 ماران مورد مطالعهيها در مدت مداخله در ب تيلنفوس  ن تعداديانگيم :2نمودار

 ماران مورد مطالعه يد در مدت  سه سال در بيسف يها ن تعداد گلوبوليانگيم :3نمودار



  

 156 

بحث

ی

(RRMSی

ی

T2

T2

T2

A

T2

new or enlarge T2enhancement

GAD lesions

enhancement

GAD lesions 

duta wacana

T2

EDSS

EDSS

EDSS

EDSS

EDSS

EDSS

EDSS



 

 157 161 

QT

QT

ECG

 

ALTAST

ASTALT

RRMS

 

URI

 



  

 158 

BCC 

PML

 

EDSS

 

 يريگ جهينت

RRMS

EDSS



 

 159 161 

    تشکرتقدير و 

KUMS.REC.1395.753



  

 160 

REFERENCES 
1.Agashivala N, Wu N, Abouzaid S, Wu Y, Kim E, Boulanger L, et al. Compliance to fingolimod and 
other diseasemodifying treatments in multiple sclerosispatients, a retrospective cohort study. BMC 
Neurology 2013; 13: 138- 47. 
2.Kappos L, Radue EW, O’Connor P, Polman C, Hohlfeld R. A placebo-controlled trial of oral 
fingolimodin relapsing multiple sclerosis. N Engl J Med 2010; 362: 387-401. 
3.Cohen JA, Barkhof F, Comi G, Hartung HP, Khatri BO, Montalban X, et al. Oral fingolimod or 
intramuscular interferon for  relapsing  multiple sclerosis. N Engl J Med 2010; 362(5): 402-15. 
4.Cohen JA, Barkhof F, Comi G, Izquierdo G, Khatri B. Fingolimod versus intramuscular interferon 
in patient subgroupsfrom Transforms. J Neurol 2013; 260: 2023–32. 
5.Braune S,  Lang M, Bergmann A.  NTC Study Group. Second line use of Fingolimod is as 
effective as Natalizumabin a German out-patient RRMS-cohort. J Neurol 2013; 15: 40. 
6.Singer BA. Initiating oral fingolimod treatment in patients with multiple sclerosis. Ther Adv Neurol 
Disord 2013; 6(4): 269–75. 
7.Ferraro D, De Biasi S, Vitetta F, Simone AM, Federzoni L. Recurrent varicella following steroids 
and fingolimodin a multiple sclerosis patient. J Neuroimmune Pharmacol 2013; 8: 1059–61. 
8.Fingolimod Hydrochloride. The American Society of Health-System Pharmacists. Retrieved Aug 
9, 2015. 
9.Kappos L, Antel J, Comi G. Oral fingolimod(FTY720) for relapsing multiple sclerosis. N Engl 
Journal Med 2006; 355: 1124-40. 
10.Radue EW, O'Connor P, Polman CH, Hohlfeld R, Calabresi P, Selmaj K, et al. Impact of 
fingolimod therapy on magnetic resonance imaging outcomes in patients with multiple sclerosis. 
Arch Neurol 2012; 69(10): 1259-69. 
11.Zeccaa C, Rothb S, Findlingc O, Perriardd G, Bachmannd V, Plesse ML, et al. Czaplinskii  real-
life long-term effectiveness of fingolimod in Swiss patients with relapsing-remitting multiple 
sclerosis. Eur J Neurol 2018; 25(5): 762-7.  
12.Singer B, Ross AP, Tobias K. Oral fingolimod for the treatment of patients 
with relapsing forms of multiple sclerosis. Int J Clin Pract 2011; 65(8): 887-95. 
13.Pinzon R , Sanyasi  RD. Critical appraisal of effectiveness of oral fingolimod on relapsing 
multiple sclerosis. Jurnal Farmasi Sains Dan Komunitas 2017; 14(2): 120-6. 
14.Khatri BO. Fingolimod in the treatment of relapsing-remitting multiple sclerosis: long-term 
experience and an update on the clinical evidence. Ther Adv Neurol Disord 2016; 9(2): 130-47. 
15.DiMarco J, O’Connor P, Cohen J, Reder A, Zhang-Auberson L, Tang D, et al. Firstdose effects 
of fingolimod: pooled safety data from three phase 3 studies. Mult Scler Relat Disord 2014; 3:  
629–38. 
16.Kalincik T, Horakova D, Spelman T, Jokubaitis V, Trojano M, Lugaresi A, et al. Switch to 
natalizumab versus fingolimod in active relapsingremitting multiple sclerosis. Ann Neurol 2015; 77: 
425–35. 
17.Francis G, Kappos L, O’Connor P, Collins W, Tang D, Mercier F, et al. Temporal profile of 
lymphocyte counts and relationship with infections with fingolimod therapy. Mult Scler 2014; 20: 
471–80. 
18.Agashivala N, Kim E. Cost-effectiveness of early initiation of fingolimod versus delayed initiation 
after 1 year of intramuscular interferon beta-1a in patients with multiple sclerosis. J Clinthera 2012; 
34(7): 1583-90. 
19.Food and Drug Administration (2015) Gilenya (fingolimod) prescribing information. Available at: 
BO Khatri http://tan.sagepub.com 145 https://www.pharma.us.novartis.com/product/pi/pdf/ 
gilenya.pdf (accessed 13 January 2016).  
20.Saida T, Itoyama Y, Kikuchi S, Hao Q, Kurosawa T, Ueda K, et al. Long-term efficacy and 
safety of fingolimod in Japanese patients with relapsing multiple sclerosis: 3-year results of the 
phase 2 extension study. BMC Neurol 2017; 17(1): 17.  

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=20089954
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barkhof%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20089954
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20089954
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hartung%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=20089954
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khatri%20BO%5BAuthor%5D&cauthor=true&cauthor_uid=20089954
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montalban%20X%5BAuthor%5D&cauthor=true&cauthor_uid=20089954
https://www.ncbi.nlm.nih.gov/pubmed/20089954
https://www.drugs.com/monograph/fingolimod-hydrochloride.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radue%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=22751847
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Connor%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22751847
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polman%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=22751847
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hohlfeld%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22751847
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calabresi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22751847
https://www.ncbi.nlm.nih.gov/pubmed/?term=Selmaj%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22751847
https://www.ncbi.nlm.nih.gov/pubmed/22751847
https://www.ncbi.nlm.nih.gov/pubmed/29431876
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21679286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ross%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=21679286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tobias%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21679286
https://www.ncbi.nlm.nih.gov/pubmed/21679286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khatri%20BO%5BAuthor%5D&cauthor=true&cauthor_uid=27006700
https://www.ncbi.nlm.nih.gov/pubmed/27006700
http://www.ncbi.nlm.nih.gov/pubmed?term=Agashivala%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22749258
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22749258
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saida%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28129749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Itoyama%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28129749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kikuchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28129749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hao%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=28129749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurosawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28129749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ueda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28129749
https://www.ncbi.nlm.nih.gov/pubmed/28129749


 

 161 161 

Armaghane-danesh, Yasuj University of                                                                                   Original Article 

Medical Sciences Journal (YUMSJ) 

Evaluation of the Effect and Drug Side Effects 

of Fingolimod in the 3-Year Follow-up of 

Patients with Recurrent Form of Multiple 

Sclerosis (RRMS) 
 

Razazian N
1
, Maaref M

1*
, Rezaei M

2 

 
1
Department of Neurology, Kermanshah University of Medical Sciences and Health Services, Kermanshah, 

Iran, 
2
Statistics Group, Kermanshah University of Medical Sciences and Health Services, Kermanshah, Iran 

 
Received: 08 May 2019              Accepted: 19 Jan 2020 

 
Registration number in Iran Clinical Trials Center: IRCT2017.51.8323N15 
 

Abstract:  
Background & aim: Fingolimod was the first oral drug in the treatment of multiple sclerosis in its 
recurrent form, which was approved in 2013 in Iran and has made patients better tolerant to 
treatment. The aim of the present study was to evaluate the efficacy and pharmacological side 
effects of Fingolimod in the follow-up of 3-year-old patients with multiple sclerosis. 
 

Methods: The present study was a clinical trial. The study population included 28 patients with 

RRMS disease referred to the clinic of Imam Reza (AS) Hospital in Kermanshah. The patients took 

one oral capsule of Fingolimod daily for 36 months, and in the three-month period for 36 months 

after the onset of Fingolimod in terms of recurrence, progression of disability, and possible side 

effects of the drug were examined and they were followed up. After a period of 36 months, 28 

patients were analyzed and 7 (2 due to medication, 1 due to immigration and 4 due to disability) 

were dropped out of the study. The EDSS questionnaire was completed for patients in each care 

period. Data were analyzed using Colomogram Smirnov, Kay Do and Variance analysis statistics. 

Results: The mean age was 23.67±7.31 and the mean duration of the disease was 6.89±3.47 
years. The mean frequency of recurrence of MS before the intervention was 1.94±1.28 and in the 
first year after the intervention, it was 0.37±0.68, in the second year 0.5±0.63 and in the third year it 
was reduced 0.32±0.47. 88.9% patients had not progress in EDSS, 75% had no recurrence and 
58.2% had no new lesions or an increase in the size of the lesions on MRI II. The frequency of 
GAD lesions was significantly reduced after the intervention (p=0.03). White blood cells had a 
decreasing trend in patients (p=0.0001) and two patients were discontinued due to leukopenia and 
increased liver enzymes, and no severe complication was reported in other patients. 
 

Conclusion: Fingolimod was a suitable alternative for the treatment of RRMS. In addition to the 
high efficacy, relatively acceptable side effects of the study with a larger sample size are essential 
for a more informed assessment of the benefits and risks of this drug for recurrence. 
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