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ABSTRACT 

Background: Multiple sclerosis (MS) is a chronic demyelinating 

disease of the central nervous system (CNS) of presumed autoimmune 

etiology, characterized by localized areas of inflammation, 

demyelination, axonal loss and gliosis in the brain and spinal cord. 

Treatment options for patients with MS have broadened tremendously, 

however, several potentially serious safety concerns have been raised, 

necessitating regular assessment and laboratory monitoring. All agents 

that are currently approved for clinical use have potential side effects, 

and a careful risk–benefit evaluation is part of a decision algorithm to 

identify the optimal treatment choice for MS patients. 

Aim of the Work: To assess the effect of different disease modifying 

drugs (DMDs) on complete blood count (CBC), liver enzymes and 

thyroid profile in a sample of Egyptian Multiple Sclerosis patients. 

Patients and Methods: The current study enrolled 105 MS patients 

attending ASU MS unit, within a period Starting from November 

2020 till May 2021, Age above 18 years old, with diagnosis of MS 

according to the revised McDonald criteria with exclusion Patients 

with other medical conditions that may affect laboratory results. 

Clinical, medication and laboratory data including CBC, liver 

enzymes (AST, ALT) and TSH were collected at baseline and after 6 

months of starting DMDs. 

Results: The mean age of MS patients was 32.15 ± 8.53 years, ranging 

from 18 to 58 years. Ninety-eight (73.7%) were females while 35 

(26.3%) were males, Thirty (28.6%) patients received interferon beta 

A1, 28 (26.7%) patients received Fingolimod, 15 (14.3%) patients 

received Dimethyl fumarate, 11 (10.5%) patients received Rituximab, 

10 (9.5%) patients received Ocrelizumab, 10 (9.5%) patients received 

Teriflunomide, and 1 (1.0%) received Cladribine, Regarding 

comparison of laboratory changes before, 3ms and 6ms after starting 

medications in MS patients, there was a significant decrease in 

lymphocytes in patients receiving Fingolimod and significant elevation 

of AST & ALT & TSH in patients receiving  interferon.  

Conclusions: Treatment options in MS patients have expanded 

tremendously in recent years. Each of the drugs has a different side 

effects profile. Routine laboratory examinations allow identification 

of some of these side effects. Understanding the side effects of MS 

therapies is highly relevant, as it will guide the clinician and the 

patient in choosing the right agent for their disease. 

Keywords: Multiple Sclerosis, DMDs, Laboratory side effects of 

DMDs, Patient safety. 
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Introduction 

Multiple sclerosis is the commonest non-traumatic 

disabling disease to affect young adults (Kobelt et al., 

2017). There is increasing incidence and prevalence of MS 

in both developed and developing countries (Browne et al., 

2014).  

The underlying cause of which remains uncertain. 

MS is a complex disease; many genes modestly increase 

disease susceptibility in addition to several well-defined 

environmental factors, in particular vitamin D or ultraviolet 

B light (UVB) exposure, Epstein-Barr virus (EBV) 

infection, obesity and smoking (Ascherio, 2013). 

The treatment of MS can be divided into disease-

modifying therapies that tend to be MS-specific and 

symptomatic therapies that are often used in different 

disease areas to treat symptoms resulting from neurological 

dysfunction (Dobsona and Giovannonib, 2019). The 

selection of the first DMT is important given the benefits of 

early treatment in patients with multiple sclerosis 

(Cerqueira et al., 2018).  

The 2017 revisions of the McDonald diagnostic 

criteria for multiple sclerosis (Thompson et al., 2018) 

enable earlier diagnosis in individuals with perhaps less 

inflammatory activity than for the clinical trial populations 
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who were diagnosed with the 2010 McDonald criteria 

(Zhang et al., 2018) several have shown that commencing 

DMTs after a first clinical attack with lesions shown by 

MRI suggestive of multiple sclerosis, even with modestly 

effective DMT, improves long-term clinical outcomes 

(Armoiry et al., 2018). 

Since the number and efficacy of disease-modifying 

therapies has increased, interest in early treatment of MS in 

order to prevent long-term disability has grown. 

Historically, treatments have included immune suppressant 

(including Fingolimod, Natalizumab, Ocrelizumab) or 

immunomodulatory (such as Interferon beta, Glatiramer 

acetate, Teriflunomide), meaning that ongoing treatment is 

required to maintain suppression of inflammation and 

disease activity. Immune reconstitution therapies (including 

Alemtuzumab and Cladribine) can be given as short 

courses with the aim of producing enduring immunological 

actions, this is at present the closest to a potential cure for 

MS (Dobsona and Giovannonib, 2019). 

The common treatment-related adverse events of 

multiple sclerosis DMTs tended to be mild to moderate, with 

a few notable exceptions: bradycardia and atrioventricular 

block with Fingolimod (Calabresi et al., 2014), 

gastroenteritis with Dimethyl fumarate (Gold et al., 2012) 

and lymphopenia with Cladribine (Leist et al., 2014). 


