
ISSN: 0005-2523 

Volume 62, Issue 04, June, 2022 

  

1277 
 

Multiple Sclerosis in Ninevah: Epidemiological and 

clinical study 
 

Yahya Qasem Mohammed Taher1*, Muna Muneer Ahmed1, Hakki Mohammed Majdal2 

 

College of Medicine, University of Mosul, Mosul, Iraq1 

Department of Neurology, Ibn-Sina Teaching Hospital, Mosul, Iraq2 

 

Corresponding Author: 1* 

 

Keywords: 
 

  ABSTRACT  
Multiple sclerosis, Prevalence, 

Incidence, Epidemiology. 

 To describe the clinical and epidemiological features of Multiple 

Sclerosis in Ninevah governorate, Iraq. In this case series study, we 

included 418 Iraqi patients with clinically definitive MS (diagnosed by 

using McDonald criteria) attending regularly the Multiple Sclerosis 

Clinic in “Ibn Sina Teaching Hospital” (Mosul; Iraq) from January 2022 

to June 2022. We measured the functional status of the patients by using 

“Kurtzke Expanded Disability Status Score” (EDSS). The ratio of MS is 

predicted to be 10.3 per 100,000, with annual incidence ranging from 4.6 

to 11.57 per million last 4 years. The average age at the onset of 

symptoms was 27.7±9.9 years, with an average duration of symptoms of 

7.2±6.9 years. Women are two times more likely to be diagnosed with 

MS with a female-male ratio of 1:0.6. Sensory symptoms (26%) than 

visual (20%) and motor (18.5%) symptoms were the most common 

initial clinical pattern of the disease. The subtype of clinical presentation 

of MS was relapsing-remitting MS in 82.8% of cases, secondary 

progressive MS in 14.2%, and primary progressive MS in 3%. The 

distribution of functional disability by EDSS showed that 68.5%, 25.4% 

and 6.1% present with the mild, moderate and severe forms, 

respectively. Our findings were similar to studies done in different 

countries of the middle east regarding the age of onset, clinical pattern 

and disability from the disease, but the prevalence of MS in this study 

was relatively lower than in neighbouring countries which could be due 

to limited tools for diagnosing MS, underestimation of this disease by a 

different medical specialist, and the limited number of neurologists. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

One of the chronic inflammatory autoimmune diseases of CNS is multiple sclerosis (MS) [1], [2]. This 

disease strikes myelinated axons in CNS inducing various degrees of destruction of neurons producing a 

wide range of signs and symptoms, including physical, mental, and psychiatric problems [3], [4], such as 

sensation problems, muscle weakness, double vision, blindness in one eye or trouble with coordination and 

sphincteric disturbances [5]. MS is represented in two main forms; progressive or relapsing. The symptoms 

flare up during attacks and symptoms completely disappear in between attacks with permanent disease 
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always present [6]. 

 

The rate-limiting step in the prevalence is the altitude of the geographical area, thereby, a higher (50-

100/100 000) prevalence was reported in “Europe, North America, and New Zealand and a lower (≤ 5 / 

100000) prevalence reported in the Far East, Africa, Asia, and South America” [7]. In the US, there has 

been reported that the apparent prevalence of MS is close to 400,000 diagnosed cases, despite that, this 

value is not shaping the real image of the prevalence perhaps due to the presence of a similar number of 

mild undiagnosed cases or diagnosed, however, not seeking the medical help [8]. 

 

The aetiology of MS is yet obscure, nevertheless, the pathogenesis is supposed to be bi-armed i.e. viral and 

autoimmune aspects to be considered [9]. These hypotheses include immune system malfunction, 

environmental factors, genetics, susceptible blood-brain barrier (BBB), diet, vitamin deficiencies, and 

allergic reactions [9]. 

 

MS fall into four subtypes [10], [6]; namely 

Relapsing-remitting multiple sclerosis (RRMS); frequency rate 85% (commonest) 

Secondary progressive multiple sclerosis (SPMS); a rare type 

Primary progressive multiple sclerosis (PPMS); frequency rate 10-15% 

Progressive relapsing multiple sclerosis (PRMS); frequency rate 5% 

The international panel in 2013, has advised the addition of two additional clinically isolated syndromes 

(CIS) and radiologically isolated syndrome (RIS) as phenotypes but leaving the main structure untouched 

[11]. 

 

Similar to other autoimmune diseases, the etiopathology of MS started in young adults and has shown a 

higher prevalence in females compared to males with a ratio of 2:1 and might reach up to 3:1. In contrast, 

the ratio is higher in males than females when MS started in older individuals (in the fifth decade). The 

typical age of onset is 20-40years old for individuals with the minimum potential to cross this age limit if 

any [10], [11]. 

 

Physical and cognitive disability are the results of any neuropathy associated with MS [12], these 

disabilities could appear in the form of discrete attacks (relapsing forms) or sluggishly accumulate over time 

(progressive forms) [6]. Between attacks, symptoms resolve apparently perhaps neurological problems are 

permanent, exclusively with  as the ailments proceed [6]. 

 

The disease is non-curable, however, available treatment options (such as disease-modifying treatments) 

enhance the patient's quality of life perhaps via restoration of functionality after the attack, preclude new 

attacks, and minimize disability, including “interferon beta-1a, interferon beta-1b, glatiramer acetate, 

mitoxantrone, natalizumab, fingolimod, teriflunomide, dimethyl fumarate and alemtuzumab” [13].  

 

These are only marginally successful in reducing the total number of attacks in RRMS. “Interferons and 

glatiramer acetate” are first-line therapies [14] that are broadly equal in terms of minimizing recurrence by 

30% [15]. Protracted medication that is officially started is non-toxic and improves disease profile [16], 

[17]. Natalizumab lowers the risk of recurrence higher than the first drugs; nonetheless, due to concerns 

about toxic effects, it is only used as a second-line treatment for patients who have not responded to the 

gold standard therapy [14] or who have serious illnesses [18]. Mitoxantrone is a third-line alternative for 

patients who have failed to react to prior treatments due to serious side effects [14]. Interferon therapy for 

the “clinically isolated syndrome” (CIS) reduces the risk of developing clinical MS [15]. 
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The outcome is difficult to anticipate; it is based on the illness subclass, the illness parameters of the 

specific patient, the first symptoms, and the degree of handicap the person endures as time passes on. 

Patients with MS have a 7–14 year shorter life expectancy than typical [18], [19]. 

 

To characterize the clinical and experimental characteristics of Multiple Sclerosis in Iraq's Ninevah town, 

which include the yearly MS prevalence rate calculated for this period and compared to those from recent 

epidemiological studies in neighbouring nations, as well as to identify clinical subtypes of our patients, 

common initial symptoms, and medication management levels. 

 

2. Material and Method 

Ninevah governorate is situated in the “northwestern part of Iraq” at the border of Turkey and Syria 

between 37.3.32 north-34.53.13º “north latitude degrees". Its total area of 37 360.68 square kilometres. The 

topography consists of plains and rolling hills with an average elevation of 220 meters above sea level. 

Winters are generally cold, but not rainy all the time. Summers are hot and dry, and spring and fall are short 

some time rainy. Mosul is the capital and the biggest city of the governorate. 

 

2.1 Population Structure 

The population density is 4 030 006 (2021) according to CME 2021. The country is composed of 

heterogeneous in ethnicity, being inhabited mostly by “Arabs then Kurdish, Turkmen, Assyrian” and others. 

 

2.2 Study Design 

This case series investigation was undertaken in the “Multiple Sclerosis Clinic at Ibn-Sina Teaching 

Hospital in Mosul”, in which all the nine neurologists in the province serve in the neurology department of 

three large hospitals. All patients with an MS diagnostic or symptoms suggestive of MS would be admitted 

to one of these hospitals' neurology departments and sent to an MS clinic. 

 

The database about MS in Mosul was collected from MS clinics including those patients who attended the 

clinic between January 2022 and June 2022b and met the criteria established by McDonald's. 

 

For this time-span, annual MS incidence and prevalence rates were determined. These individuals will be 

encouraged to return to the clinic monthly for follow-up and every six months for a committee evaluation. 

Demographic and clinical data were collected, including clinical start, symptoms, disease history, length of 

disease, and the final “Expanded Disability Status Scale” (EDSS). Conveyed current studies were obtained 

from some patients, and magnetic resonance imaging (cranial and/or spinal cord MRIs) was done for all 

patient populations, confirming the medical assessment of MS. 

 

3. Results 

Four hundred eighteen definite and/or laboratory-confirmed MS patients are reported during the study 

period, there were 5 citizens from neighbourhood governorates excluded from this study. Three patients 

have died, 2 of them due to MS and 3rd one who died accidentally. The majority of our patients (310 

patients) were living in Mosul city centre (74.2%) while other patients were living outside Mosul (25.8%). 

 

Regarding the educational level, many patients have a high school graduation certificate: 28 patients (6.7%) 

have either PhD or Master's degree, 108 patients (25.8%) were graduated from college, those who attended 

secondary school were 196 patients (46.8%), the rest of the patients were considered as low educated or 

illiterate patients (20.5%). 
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Most patients were Arabs and the remainder were from other ethnicities as see figure1 

 

 
Figure 1. Distribution of MS patients according to their ethnicity. 

 

The estimated prevalence of MS was estimated to be 10.3 per 100,000, and the annual incidence ranged 

from 4.6 to 11.57 per million in the last 4 years. Figure 2 confirms that the prevalence doubled each couple 

of years. 

 

 
Figure 2. The annual increase in incidence over 5 year period (2018-2022). 

 

The average age at the onset of symptoms was 27.7±9.9 (15-65 years) and the mean age of the patients at 

the time of the diagnosis was 36.7 years, with an average duration of symptoms of 7.2±6.9 (1-37 years). 

Correspondingly, our study has shown sex-diseases distribution that women were affected with MS more 

than men with a female-male ratio of 1: 0.53 (Figure 3). 
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Figure 3. Male/Female distribution rate of MS. 

 

The peak age of onset was in the third and fourth decade of life and this was consistent for females (Figure 

4). 

 

 
Figure 4. MS incidence with different age-range relative to sex distribution. 

 

Twelve patients had other family members affected by MS (seven patients have First-degree relatives 

affected by MS and others were second-degree). The relapsing-remitting subtype was present in 82.8% of 

our patients and it's the commonest clinical course in all age groups a part of the old age group was PPMS 

was dominant (Figure 5 and Figure 6). 
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Figure 5. Distribution of subtype of MS among studied population sample. 

 

 
Figure 6. The age range distribution of subtypes of MS. 

 

Limb weakness was the commonest presenting symptom, Table 2 shows the frequencies of the other 

presenting symptoms.  Most of the patients (86% of cases) had fatigue sometime during the illness (Figure 

7). 
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Figure 7. Percentage of symptoms distributions among the studied sample population 

 

The most prevalent clinical observation was the pyramidal sign, which was also the most frequently 

identified sign. The number of indicators implicated was linked to the length of the disease at the time of 

manifestation. The distribution of functional disability by EDSS showed that about 2/3 of patients have a 

mild disability (Figure 8). 

 

 
Figure 8. Percentage distribution of severity of studied sample population according to Kurtzke Expanded 

Disability Status Score. 

 

MRI was done in all subjects and was abnormal in147 (98%). Multiple lesions were found in more than 

95% of the cases. The visual evoked potential was done in 47 subjects and was abnormal in 39 subjects 

(83%); 4of of 6 patients who have somatosensory evoked potential had abnormalities (67%); three patients 

had oligoclonal band, and all were positive (this test was not available in Mosul). At least one of the 

paraclinical tests was abnormal in all the patients. 

 

About 64% of patients were stable on treatments while 25.4% were deteriorate (Figure 9). 
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Figure 9. The fate of MS patients. 

 

In the treatment in Ninevah MS clinics, 335 patients are on interferon, 25 patients on Fingolimod, 20 

patients on Natalizumab and 38 patients receiving Rituximab (Figure 10). 

 

 
Figure 10. Distribution of drugs used in the studied sample population. 

 

Two hundred eighty-four patients (68%) regularly visited the MS clinic and received medications and care. 

Fifty patients have intermittent visits, 84 patients were noncompliant, and from those who were non-

compliant 60 patients (71%) are from the low or non-educated group while 20 of 24 non-adherent patients 

from the educated group have EDSS more than 6. Nine patients were bedridden or confined to a wheelchair 

(Figure 11). 

 

 
Figure 11. Patient counselling and adherence to the therapy and medical visits. 
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4. Discussion 

The available published information have confirmed discrepancies in the worldwide prevalence rates of MS 

in various population; overwhelming the contribution of environmental, genetic, ethnic, and geographical 

factors in the aetiology of this disease. Evidence suggests a higher prevalence rate in temperate areas and 

less prevalence in subtropical and tropical regions, nevertheless, this evidence contradicts the investigation 

in the Middle East which has reported lower prevalence rates. Earlier epidemiological studies (before the 

year 2000) conducted in “Saudi Arabia, Kuwait, and Jordan” reported a low rate of MS distribution per 

population density (between 3 and 20/per 100,000) [20- 22]. Subsequent studies conducted in the 21st 

century confirmed rising rates from the same countries reaching up to the range of 30–38/100,000 [23- 25]. 

 

This study has shown the prevalence rate of MS to be 10.3/ 100 000 and the annual incidence rate during 

the last 5 years of MS to be about 11.23 patients /1000 000 in the Ninevah area of Iraq. This is nearly 

similar to the figure provided by other studies carried out in Iraq [27]. The results were skewed by skipping 

examples so because the report included only validated MS patients; additionally, migration to near the area 

provinces such as Baghdad resulted in a relatively small rise in incidence, as demonstrated by the latest 

study from Baghdad that included 4355 patients and reported a prevalence of 11.73/100,000 [27]. As a 

result, the actual prevalence rate may be higher than projected. However, the proportion of patients with 

mild symptoms requesting no therapy may be larger, given this finding is much less than that indicated in 

previous research in neighbouring nations [23- 25]. 

 

We should point out that the incidence indicated in this study could be lower than the real rate because it is 

based solely on medically verified MS cases using McDonald's criteria perhaps there might be additional 

cases missed upon diagnosis based on these criteria. Patients who were missed were those with very benign 

types of MS or those who were mistaken due to the diverse clinical presentation of MS and the lack of 

diagnostic tests performed, which resulted in delays in diagnosis and the inability to anticipate diagnosis. 

 

We also observed different prevalence rates in different ethnic groups in Ninevah, where Arabs contribute 

the main bulk of patients in our MS Clinic as they are the dominant population group in this governorate, 

but we think security causes may play a role in this difference as the Kurdish and Assyrian patients may 

visit MS Clinic in the Kurdistan province. 

 

Furthermore, high MS incidence rates in Muscat governorate do not necessarily represent the occurrence of 

MS in the Ninevah governorate as a whole, due to the increased and heavy inhabitants in Mosul, which is 

likely related to earlier diagnosis in those patients due to their easy access to medical institutions, as all 

clinicians and all MRI machines are available within the city, which would clarify the vast number of cases 

from the city centre regions with relatively few cases from of the periphery. 

  

The demographic data of our cases are similar to the results obtained in MS patients in neighbouring 

countries in terms of age at first presentation, which is 27.7 [27], but the median age at diagnosis in our 

study was higher and was also higher than epidemiological studies done in neighbouring countries, with a 

maximal age at diagnosis of 36 years [27], and that there is a specific diagnostic time lag of 7.2 decades due 

to the reasons mentioned above, as MS typically begins early age. 

 

The male-to-female ratio is similar to the ratio observed in high prevalence regions of the world that is 

usually reported in connection with the epidemiology of MS in western countries [11], [12]. 

 

This study shows that the relapsing course is the most common clinical pattern and is consistent with the 
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general idea about disease course worldwide and especially in another part of Iraq which is estimated to be 

89% [26] and the MENA region at 96% [27]. 

 

The trend of demonstration of MS scenarios has indeed been mentioned to vary widely throughout the 

world. Our research exhibits a significant recurrence of motor failure, and the proportion of symptoms and 

signs is similar to that found in other research in the MENA region [27], where spinal symptoms of motor 

and sensory deficit are prevalent. The individuals' higher frequency of the motor, sensory, and sphincteric 

complaints could be linked to latency in identification due to the injuries' larger spread. 

 

When compared to non-Mosul residents who appeared later and had proportionally more systems damaged, 

those in the city centre had a shorter disease duration at the time of diagnosis. 

 

In conclusion, our results suggest that MS is still rare in Ninevah as in Iraq and we found it to have a wider 

distribution of lesions conceivably due to delayed diagnosis or late presentation. 

 

Resulting in a wide range of socioeconomic, cultural, and ethnic characteristics, as well as geographical 

differences in Iraq, this city-based MS national survey may not be representative of all other areas in the 

country. Future MS surveys in Iraq may reveal a higher prevalence of the disease than that found in our 

study. The average age at the onset of symptoms was 27.7±9.9 (15-65 years) and the mean age of the 

patients at the time of the diagnosis was 36.7 years, with an average duration of symptoms of 7.2±6.9 (1-37 

years). This was approximately similar to studies carried out in neighbouring countries like Kuwait with an 

average age of onset of 25 years [28] and 32.5 in Northeastern Iran [29]. 

 

The clinical pattern was closest to those patients who presented from middle east countries and no 

differences were found in clinical patterns and disability from the disease found in this region like Kuwait, 

Iran and Saudi Arabia [28- 30] 

 

5. Conclusion 

MS prevalence is increasing in Ninevah same as other parts of Iraq, however, it is lower than the prevalence 

reported in neighbouring countries and worldwide. Other studies are needed every few years to cope with 

the increasing incidence of MS around the world. 
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