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Autoimmune-mediated neurological diseases (AMNDs) affect the central and peripheral
nervous systems through inflammation and demyelination, leading to diverse neurological
dysfunctions. Their heterogeneous clinical presentations complicate diagnosis, and
epidemiological data in adult Pakistani populations remain scarce. Objectives: To determine
the frequencies of different AMNDs among adult patients presenting to a tertiary care hospital
in Rawalpindi. Methods: This cross-sectional study was conducted at the Department of
Neurology, Pak Emirates Military Hospital, Rawalpindi, from 1st April to 20th September 2025,
including 177 adult patients consecutively presenting with neurological symptoms suggestive
of autoimmune etiology. The diagnosis was made on the basis of clinical manifestations
supported by MRI, cerebrospinal fluid analysis, and autoantibodies. The analysis was performed
using SPSS version 27.0. Results: The mean age of the patients was 47.9 + 11.4 years. The
majority of patients were female 108 (61%). Multiple Sclerosis was the most frequent diagnosis
(27.1%), followed by autoimmune encephalitis (20.3%), Guillain-Barré syndrome (16.4%),
myasthenia gravis (13.6%), and neuromyelitis optica spectrum disorder (10.7%). Anti-
ganglioside antibodies showed the highest seropositivity (12.4%), while MRl and CSF
abnormalities were observed in 33.9% and 38% of patients, respectively. Significant
associations were found between disease type and age (p=0.018), gender (p=0.0086), residence
(p=0.041), family history (p=0.032), and symptom duration (p=0.014). Conclusions: Multiple
Sclerosis, autoimmune encephalitis, and Guillain-Barré syndrome are the most prevalent
AMNDs in this population, with distinct demographic patterns and variable diagnostic findings.
Early recognition and integrated diagnostic approaches are essential to improve patient
outcomes.

INTRODUCTION

The disorders that attack and disrupt the central and
peripheralnervous systemsare the autoimmune-mediated
neurological diseases (AMNDs)[ 1, 2]. The primary cause of
these conditions is mostly T-cell-mediated reactions that
result in inflammation [2]. The neurons in the results, are
killed and cause the development of glioma. The CD8 + T
cells associated with neuronal destruction have been
observed in the case of anti-Yo paraneoplastic
degeneration of cells[3]. The T cell-mediated autoimmune
pathophysiology is also identical in Multiple Sclerosis (MS)
and autoimmune encephalitis (AE) [4]. Other such

conditions, such as anti-NMDA receptor encephalitis,
make use of antibodies that cause functional damage
rather than direct damage to the neurons [5]. Guillain-
Barré syndrome (GBS) and chronic inflammatory
demyelinating polyradiculoneuropathy (CIDP) involve
infection-triggered immune responses, causing
macrophage-mediated nerve demyelination. In contrast,
MS and NMO are autoimmune disorders of the central
nervous system, while paraneoplastic neurological
syndromes result from tumor-related autoantibodies that
mistakenly attack nervous tissue, leading to similar
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neurological deficits [6-8]. Due to vague presentation of
AMNDs, diagnosis becomes an issue and serological tests
comes to play in such situations and additional diagnostic
supportis provided by cerebrospinal fluid analysis typically
revealing an inflammatory CSF profile, MRl of the brainand
spinal cord, which often shows T2/FLAIR hyperintense or
contrast-enhancing lesions consistent with
neuroinflammation and electrodiagnostic studies (EMG
and nerve conduction studies) shows demyelinating
neuropathy[9]. Early treatment withimmunotherapy plays
a vital role, and according to one study, A significant
response rate of 91.4% to immunotherapy was observed
[10]. Immunosuppressive medications like
corticosteroids, intravenous immunoglobulin (IVIG), and
plasmapheresis are vital in the treatment of these
conditions [11]. Lubarski et al. examined autoimmune
neurological disordersin508 patients, amongwhich 32.4%
were positive forantineuronal antibodies. Specific findings
included positivity of serum antineuronal antibodies in
25.4%, associated with Autoimmune Neurologic Diseases,
Paraneoplastic Neurologic Syndromes, and Autoimmune
Encephalitis. Anti-cell surface antibodies were present in
6.69%, associated with Autoimmune Encephalitis[12].Ina
study by Kishk et al. Anti-aquaporin-4 (AQP4) was detected
in 37.5% of patients being investigated for possible NMOSD
[13]. According to a report by Pascual-Goni et al, in 50% of
patients with acute motor neuropathies, anti-GM1and anti-
GD1a IgG antibodies are detected in Guillain-Barré
syndrome(GBS)[14]. Astudy conducted by Rajputetal.ina
tertiary-care centre included 204 patients with suspected
demyelination, identifying neuromyelitis optica spectrum
disorder (NMOSD) in 36 patients (17.6%), while multiple
sclerosis accounted for 49.0% of cases. Among NMOSD
patients, 88.9% were AQP4-1gG seropositive and 11.1%
seronegative; females predominated (72.2%). The mean
agewas 31.0+10.Tyears in seropositiveand 28.0 + 2.5 years
in seronegative patients (p>0.05), with relapsing disease
observed in 75% and longitudinally extensive transverse
myelitis(LETM)on MRIin72.8% of cases[15].

Despite AMNDs, comprehensive adult data from Pakistan,
particularly on their clinical spectrum and relative
frequencies, remain scarce and fragmented. Overlapping
presentations and limited access to advanced serological
testing further contribute to delayed diagnosis and
suboptimal outcomes. This study aimed to determine the
clinical spectrumand frequency of AMNDs at atertiary care
centerin Rawalpindi, providing region-specific evidence to
support earlier diagnosis, appropriate investigations, and
improved patient management.

METHODS

This cross-sectional study was conducted at the
Department of Neurology, Pak Emirates Military Hospital,
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Rawalpindi, including 177 patients from April 2025 to
September 2025. Patients were included consecutively
based on predefined selection criteria. After obtaining
ethical approval from Pak Emirates Military Hospital,
Rawalpindi, under ref no: A/28/ERC/31/2025, and written
informed consent from patients or guardians, data were
collected using a structured proforma capturing
demographic details, duration of symptoms,
comorbidities, past medical history, and family history of
autoimmune or neurological diseases. The sample size was
calculated through the WHO sample size calculator,
keeping a confidence level of 35%, a margin of Error of 4%,
and an anticipated frequency of Neuromyelitis Optica
Spectrum Disorder (NMOSD) based on a previous study as
8% [16]. Inclusion criteria were patients of either gender
aged >18years presenting with clinical features suggestive
of autoimmune-mediated neurological disease. Exclusion
criteria comprised patients with confirmed infectious or
traumatic neurological conditions, known non-
autoimmune neurological disorders (such as stroke or
Parkinson's disease), and critically ill patients who were
unable to safely undergo required diagnostic
investigations. These exclusions were applied to ensure
patient safety, ethical compliance, and diagnostic
accuracy. Electrophysiological studies (EMG/NCS) were
performed selectively in patients with clinical suspicion of
peripheral nerve or neuromuscular involvement, in
accordance with standardized clinical protocols refer to
pre-established, evidence-based quidelines used in the
evaluation and management of patients with suspected
AMNDs, by specifying the indications for each diagnostic
test, such as MRI, cerebrospinal fluid analysis (CSF),
antibody testing, and EMG/NCS, based on presenting
symptoms and clinical suspicion [17-19]. Final diagnoses
were made by a senior neurologist integrating clinical
assessment with relevant investigative findings, thereby
minimizing potential measurement bias. Co-positivity was
recorded, but analyses were conducted according to the
principal autoimmune neurological disorder to avoid
double-counting in frequency tables. The diseases
included Multiple Sclerosis(MS), Autoimmune Encephalitis
(AE), NMOSD, GBS, Myasthenia Gravis, CIDP, Stiff-Person
Syndrome (SPS), and Progressive Encephalomyelitis with
Rigidity and Myoclonus (PERM). Neurological symptoms
were defined as motor, sensory, or neuro-electrical
dysfunction documented during clinical examination,
including limb weakness graded below 5/5 on the MRC
scale, reduced sensation confirmed through neurological
testing, and seizures diagnosed clinically or via EEG.
Diagnostic investigations were done according to the
clinicalrequirements. To test the presence of antibodies or
their absence, blood samples were tested in relation to

PJHSL VOL. 7 Issue. 03 Mar 2026 Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
@ oy This work is licensed under a Creative Commons Attribution 4.0 International License. 04




The Clinical Spectrum of Autoimmune-Mediated Neurological Diseases in Patients

MustafaMetal.,

anti-AQP4, anti-MOG, anti-NMDAR, anti-ganglioside,
paraneoplastic antibodies, and anti-synaptic protein
antibodies, with the results registered as positive or
negative. Lumbar puncture was done under sterile
conditions to test the CSF, cell count, and protein level, and
reported normal, high protein, high WBCs, or not done. The
MRl of the brainand spine wasreadin casesof the presence
of demyelinating or inflammatory lesion and EMG/NCS
were done where necessary to identify patterns of
demyelinating, axonal, mixed, or normal neuropathy. A
senior neurologist made final diagnoses based on all the
clinical findings and the results of the investigations. The
analysis of the data was done with IBM SPSS version 27.0.
The age and years of the symptoms were tested with the
Shapiro-Wilk test to determine normalization and reported
as the mean with standard deviation or median (IQR).
Frequencies and percentages were used to summarise
categorical variables such as gender, antibody positivity,
MRIresults, EMG/NCS patterns, CSF profiles, as well as the
ultimate AMNDs diagnosis. It is stratified by age, gender,
residence, family history, MRI, antibody test, CSF test, and
electrophysiological patterns with the ultimate clinical
spectrum of autoimmune neurological diseases. In cases
where it was necessary, chi-square or Fisher's Exact Test
was used, and the p-value of 0.05 was regarded as
statistically significant.

RESULTS

The study included 177 patients havingameanage of 47.9 +
11.4 years, ranging from 32 to 87. There were 69(39%) male
and 108 (61%) female. A majority of participants resided in
urban areas, 118 (67%), while 59 (33%) were from rural
settings. Most were educated, 161(91%), whereas 16 (3%)
were uneducated. A family history of autoimmune or
neurological disease was present in 27 (15%) of the
participants. The median symptom duration was 5 months
(IOR 3-8 months), indicating that most patients presented
afteramoderate durationofillness(Table1).

Table1: Demographic Analysis
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positive in 17 (9.6%), while anti-MOG antibodies were
detectedin11(6.2%). Anti-NMDAR antibodies were positive
in 15(8.5%), and anti-ganglioside antibodies in 22 (12.4%),
which represented the highest seropositivity among the
antibody tests. Paraneoplastic antibodies (Hu/Yo) were
identified in 8 (4.5%) patients, and anti-synaptic protein
antibodiesin6(3.4%). MRI showed demyelinating lesionsin
60 (33.9%) patients, whereas 92 (52%) had no detectable
lesions, and MRIwas not performedin 25(14.1%) cases. CSF
analysis revealed elevated protein in 50 (28.2%) and
elevated WBCin18(10.1%), while 84(47.5%)had normal CSF
findings; CSF analysis was not done in 25 (14.1%) patients.
EMG/NCS results showed axonal involvement in 36(20.3%),
demyelinating patternsin 26(14.7%), and mixed changesin
12 (7%), whereas 44 (24.8%) had normal studies; the test
was not conductedin59(33.3%)patients(Table 2).

Table 2: Diagnostic Findings among Patients(n=177)

Diagnostic Tests Results Fre?;e)ncy
Anti-AQP4 Positive 17(9.6%)
Anti-MOG Positive 1(6.2%)
Anti-NMDAR Positive 15(8.5%)
Anti-Ganglioside Positive 22(12.4%)
Paraneoplastic Antibodies (Hu/Yo) Positive 8(4.5%)
Anti-Synaptic Protein Antibodies Positive 6(3.4%)
Demyelinating Lesions | 60(33.9%)
MRI Findings No Lesions 92(52%)
Not Done 25(14.1%)
Elevated Protein 50(28.2%)
CSF Analysis Elevated WBC 18(10.1%)
Normal 84(47.5%)
Not Done 25(14.1%)
Axonal 36(20.3%)
Demyelinating 26(14.7%)
EMG/NCS Mixed 12(7%)
Normal 44(24.8%)
Not Done 59(33.3%)

Variables Mean £ SD, n(%)
Age
32 t0 87 Years | 479+ 1.4
Gender
Male 69(39%)
Female 108(61%)
Residence
Urban 118(67%)
Rural 59(33%)
Level of Awareness
Educated 161(91%)
Uneducated 16(9%)

Among all these patients, anti-AQP4 antibodies were

MS was the most common autoimmune neurological
disorder, diagnosed in 48 (27.1%) individuals. This was
followed by AE in 36 (20.3%) and GBS in 29 (16.4%). MG
accounted for 24 (13.6%) cases, while NMOSD was
observed in 19 (10.7%) patients. Less frequent conditions
included CIDP in 14 (7.9%), SPS in 4 (2.3%), and PERM in 3
(1.7%)(Table 3).

Table 3: Distribution of Autoimmune Neurological Diseases
(n=177)

Disease Frequency (%)
Multiple Sclerosis (MS) 48(27.1%)
Autoimmune Encephalitis (AE) 36(20.3%)
Guillain-Barré Syndrome (GBS) 29(16.4%)
Myasthenia Gravis (MG) 24(13.6%)
Neuromyelitis Optica Spectrum Disorder (NMOSD) 19(10.7%)
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Chronic Inflammatory Demyelinating Polyneuropathy 14(7.9%)
(CIDP)
Stiff Person Syndrome (SPS) 4(2.3%)
Progressive Encephalomyelitis with Rigidity and 3(1.7%)
Myoclonus (PERM) e

Significant demographic differences were observed
across autoimmune neurological diseases. Age
distribution differed markedly (p=0.018), with MS and
NMOSD patients predominantly younger (20-40 years),
while GBS, MG, and CIDP were more common in older age
groups. Gender also showed a significant association
(p=0.006): MS and NMOSD occurred mostly in females,

Table 4: Autoimmune Neurological Diseases vs Demographics
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whereas AE, GBS, and CIDP showed a higher proportion of
males. Residence was significant (p=0.041), with urban
predominance seen especiallyin MS and MG. Family history
showed a meaningful association (p=0.032), with MS and
NMOSD having higher frequencies of positive family history
thanotherdiseases. Symptomdurationvaried significantly
between disease groups (p=0.014): GBS patients mostly
presented within <3 months, whereas MS, NMOSD, and
CIDP tended to have symptoms lasting >6 months.
Education status did not show a statistically significant
association(p=0.221)(Table 4).

Baseline Characteristics MS(n=48) AE(n=36) GBS(n=29) MG(n=24) NMOSD(n=19) CIDP(n=14) SPS(n=4) PERM(n=3) p-value
Age
20-40 Years 26(54%) 10(27.8%) 5(17.2%) 3(12.5%) 12(63.2%) 1(7.1%) 0(0%) 0(0%)
41-60 Years 18(37.5%) | 20(55.6%) 15(51.7%) 12(50%) 6(31.6%) 7(50%) 2(50%) 2(66.7%) 0.018
>B0 Years 4(8.3%) 6(16.7%) 9(31.1%) 9(37.5%) 1(5.3%) 6(42.9%) 2(50%) 1(33.3%)
Gender
Male 14(29.2%) 22(61.1%) 18(62.1%) 6(25%) 4(21.1%) 9(64.3%) 2(50%) 1(33.3%) 0.006
Female 34(70.8%) | 14(38.9%) 1M(37.9%) 18(75%) 15(78.9%) 5(35.7%) 2(50%) 2(66.7%)
Residence
Urban 34(70.8%) | 20(55.6%) | 17(58.6%) 18(75%) 13(68.4%) 9(64.3%) 3(75%) 2(66.7%) 0.041
Rural 14(29.2%) | 16(44.4%) 12(41.4%) 6(25%) 6(31.6%) 5(35.7%) 1(25%) 1(33.3%)
Education
Status 46(95.8%) | 30(83.3%) | 23(79.3%) | 23(95.8%) 18(94.7%) 11(78.6%) 4(100%) 3(100%) 0.221
Literate 2(4.2%) 6(16.7%) 6(20.7%) 1(4.2%) 1(5.3%) 3(21.4%) 0(0%) 0(0%)
Family History
Present 12(25%) 4(11.1%) 3(10.3%) 2(8.3%) 4(21.1%) 17.1%) 1(25%) 0(0%) 0.032
Absent 36(75%) 32(88.9%) | 26(89.7%) | 22(91.7%) 15(78.9%) 13(92.9%) 3(75%) 3(100%)
Symptom Duration
<3 Months 6(12.5%) 8(22.2%) 21(72.4%) 3(12.5%) 2(10.5%) 1(7.1%) 0(0%) 0(0%)
3-6 Months 18(37.5%) 17(47.2%) 6(20.7%) 10(41.7%) 6(31.6%) 3(21.4%) 1(25%) 1(33.3%) 0.014
>6 Months 24(50%) 1(30.6%) 2(6.9%) 11(45.8%) 1(57.9%) 10(71.4%) 3(75%) 2(66.7%)

Note: Here, Multiple Sclerosis (MS), Autoimmune Encephalitis (AE), Guillain-Barré Syndrome (GBS), and Myasthenia Gravis (MG). p-value

was calculated through Fisher's Exact Test

DISCUSSION

In this study, MS (27.1%), AE (20.3%), and peripheral
demyelinating disorders, including GBS/CIDP (24.3%) were
the most common diagnoses, with a notable female
predominance in MS and NMOSD. Younger patients (20-40
years)more frequently had MS and NMOSD, while GBS, MG,
and CIDP were more common in older age groups.
Autoantibody positivity varied by disease, and
characteristic MRI, CSF, and EMG/NCS abnormalities were
observed. Symptom duration differed significantly across
disorders, with acute presentation in GBS and delayed
onsetin MS, NMOSD, and CIDP. The frequency of MS in this
studyis consistent with global epidemiological data, where
MS affects approximately 2.3 million individuals worldwide
[20]. The female predominance in MS and NMOSD aligns

PJHSL VOL. 7 Issue. 03 Mar 2026

with reports showing women are 2-3 times more likely to
develop these disorders [21]. NMOSD anti-AQP4
seropositivity in our cohort (9.6%) is lower than previously
reported rates(30-40%), reflecting regional variability and
diagnostic limitations[13]. The proportion of AE(20.3%)in
our study corresponds with prior reports, and the 8.5%
anti-NMDAR positivity aligns with literature indicating that
approximately two-thirds of AE patients have detectable
antibodies [22]. Our findings of GBS and CIDP are
comparable with global observations on peripheral
demyelinating disorders and anti-ganglioside antibody
prevalence, although the antibody rate in our cohort was
lower than the ~60% reported in some studies [14]. Rare
conditions such as Stiff-Person Syndrome and PERM were
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observedat frequencies consistent with international data
[23]. Age-related trends observed in our study mirror
global patterns: MS and NMOSD predominance in younger
populations and GBS/CIDP in older patients [24, 25]. The
urban predominance of MS and MG may reflect better
healthcare access, increased disease awareness, and
environmental exposures, similar to geographic disease
burden variations reported in Germany [ 21]. Family history
associations in MS and NMOSD support literature on
autoimmune co-aggregation, including thyroiditis and
inflammatory bowel disease [26, 27]. Current study
highlights the diagnostic utility of multimodal assessment.
Autoantibody testing, MRI, CSF analysis, and
electrophysiology all contributed to the diagnosis,
supporting the precision-medicine approach emphasized
in recent studies. MRl and CSF findings were consistent
with known limitations in sensitivity and specificity, and
EMG/NCS patterns in peripheral demyelinating disorders
reflected expected global trends [28, 29]. Diagnostic
delays were evident, particularly for AE, MG, and MS. This
aligns with prior literature documenting late or
misdiagnoses due to diverse symptom presentations [30,
31]. Chronicity and delayed diagnosis, as observed in our
cohort, likely contribute to long-term physical,
psychological, and socioeconomic impacts, echoing
findings from international studies on MS and other
autoimmune neurologicaldisorders[20].

Limited generalizationis due to single-centre design, small
sample (n=177), incomplete diagnostics (14-33% Missing
tests), limited antibody testing, no follow-up, and referral
bias. Multicentre registries with standardized protocols,
enrich access to multicentre diagnostics, formulate
national guidelines, longitudinal outcome investigations,
and better training of neurologists and community
education on the importance of timely detection of the
disease.

CONCLUSIONS

This study provides a detailed account of AMNDs in adults
with MS, AE, and GBS, with AMNDs being the most
prevalent. Significant associations were observed
between disease type and demographic factors such as
age, gender, residence, family history, and symptom
duration, including female predominance in MSand NMOSD
andolderagedistributionin GBS, MG, and CIDP.

DOI: https://doi.org/10.54393/pjhs.v7i3.3679

Authors’ Contribution

Conceptualization: WWM

Methodology: WWM, FW

Formalanalysis: WWM, AR

Writingand Drafting: MM, WWM, HUR, FK
Reviewand Editing: MM, WWM, HUR, AR, FW, FK

All authors approved the final manuscript and take
responsibility for the integrity of the work.

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1]1 Bhagavati S. Autoimmune Disorders of the Nervous
System: Pathophysiology, Clinical Features, and
Therapy. Frontiers in Neurology. 2021 Apr; 12: 6646
64.doi: 10.3389/fneur.2021.664664.

[2] Hsieh PCand Wu YR. Diagnosis and Clinical Features
in Autoimmune-Mediated Movement Disorders.
Journal of Movement Disorders. 2022 May; 15(2): 95.
doi: 10.14802/jmd.21077.

[3] Nitsch Sand Hoftberger R. What We've Learnt About
Autoimmune Neurological Diseases from
Neuropathology. Revue Neurologique. 2024 Nov;
180(9): 908-15.doi: 10.1016/j.neurol.2024.08.009.

[4] ConstantinescuCandGranB. The Essential Role of T
Cellsin Multiple Sclerosis: A Reappraisal. Biomedical
Journal. 2014 Mar; 37(2): 34. doi: 10.4103/2319-4170.1
28746.

[6] Huang YQ and Xiong H. Anti-NMDA Receptor
Encephalitis: A Review of Mechanistic Studies.
International Journal of Physiology, Pathophysiology
and Pharmacology. 2021Feb; 13(1): 1.

[6] Shastri A, Al Aiyan A, Kishore U, Farrugia ME.
Immune-Mediated Neuropathies: Pathophysiology
and Management. International Journal of Molecular
Sciences. 2023 Apr; 24(8): 7288. doi: 0.3390/ijms240
87288.

[7] SepulvedaM, Sola-Valls N, Escudero D, Rojc B, Barén
M, Hernandez-Echebarria L et al. Clinical Profile of
Patients with Paraneoplastic Neuromyelitis Optica
Spectrum Disorder and Aquaporin-4 Antibodies.
Multiple Sclerosis Journal. 2018 Nov; 24(13): 1753-9.
doi: 10.1177/1352458517731914.

[8] Hiesgen J and Schutte CM. Autoimmune
Encephalitis: Epidemiology, Pathophysiology and
Clinical Spectrum (Part 1). South African Medical
Journal. 2023;113(3): 116-21. doi: 10.7196/SAMJ.2023.
v113i3.780.

PJHSL VOL. 7 Issue. 03 Mar 2026 Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
v This work is licensed under a Creative Commons Attribution 4.0 International License. 07




MustafaMetal.,

(9]

(1]

[12]

[13]

PJHSL VOL. 7 Issue. 03 Mar 2026

The Clinical Spectrum of Autoimmune-Mediated Neurological Diseases in Patients

Scott EM, Shin M, Banati RB, Brown DA, Koethe D,
Leweke FM et al. Neuroimmune-Mediated
Neuropsychiatric Syndromes: Perspectives for
Standardised Diagnostics and Personalised Care.
Research Directions: Depression. 2024 Jan; 1: e25.
doi:10.1017/dep.2024.5.

Jha S, Netravathi M, Holla VV, Kamble N, Mahadevan
A, Pal PK. Movement Disorders in Autoimmune
Encephalitis: Clinical Spectrum, Prognosis, and
Outcomes from an Indian Cohort. Annals of
Movement Disorders. 2024 Sep; 7(3): 189-95. doi:
0.4103/aomd.aomd_44_24.

Smets | and Titulaer MJ. Antibody Therapies in
Autoimmune Encephalitis. Neurotherapeutics.
2022 Apr; 19(3): 823-31. doi: 10.1007/s13311-021-
0M78-4.

Lubarski K, Mania A, Michalak S, Osztynowicz K,
Mazur-Melewska K, Figlerowicz M. The Clinical
Spectrum of Autoimmune-Mediated Neurological
Diseases in Paediatric Population. Brain Sciences.
2022 Apr;12(5): 584.doi: 10.3390/brainsci12050584.

Kishk NA, Abdelfattah W, Shalaby NM, Shehata HS,
Hassan A, Hegazy Ml et al. The aquaporin4-IgG Status
and How It Affects the Clinical Features and
Treatment Response in NMOSD patients in Egypt.
BioMed Central Neurology. 2021 Feb; 21(1): 53. doi:
10.1186/s12883-021-02083-1.

Pascual-GoAi E, Caballero-Avila M, Querol L.
Antibodies in Autoimmune Neuropathies: What to
Test, How to Test, Why to Test. Neurology. 2024 Aug;
103(4): ©209725. doi: 10.1212/WNL.00000000002097
25.

Rajput HM, Hassan M, Badshah M. Clinical and
Radiological Profile of Neuromyelitis Optica
Spectrum Disorders in A Pakistani Cohort. Multiple
Sclerosis and Related Disorders. 2023 Jun; 74:
104656. doi: 10.1016/j.msard.2023.104656.

Dsouza D, John SK, Nadig R, Bhardwaj S, Sarma GR,
Badachi S et al. Inpatient Burden of Neurological
Disorders: A Route Map for Allocation of Resources
and Postgraduate Training. Cureus. 2023 Dec; 15(12).
Thompson AJ, Banwell BL, Barkhof F, Carroll WM,
Coetzee T, Comi G et al. Diagnosis of Multiple
Sclerosis: 2017 Revisions of the McDonald Criteria.
The Lancet Neurology. 2018 Feb; 17(2): 162-73. doi:
10.1016/S1474-4422(17)30470-2.

Wingerchuk DM, Banwell B, Bennett JL, Cabre P,
Carroll W, Chitnis T et al. International Consensus
Diagnostic Criteria for Neuromyelitis Optica
Spectrum Disorders. Neurology. 2015 Jul; 85(2): 177-
89.doi:10.1212/WNL.0000000000001729.

[19]

[25]

DOI: https://doi.org/10.54393/pjhs.v7i3.3679

Van den Berg B, Walgaard C, Drenthen J, Fokke C,
Jacobs BC, Van Doorn PA. Guillain-Barré Syndrome:
Pathogenesis, Diagnosis, Treatment and Prognosis.
Nature Reviews Neurology. 2014 Aug; 10(8): 469-82.
doi:10.1038/nrneurol.2014.121.

Aslan D, Bourabia S, Kowall B, Straukiene A,
Jendretzky KF, Konen FF et al. The Impact of
Autoimmune Comorbidities on Multiple Sclerosis
Progression: Insights from a Longitudinal Single-
Center Study. Journal of Neurology. 2025 Sep;
272(9): 607.doi: 10.1007/s00415-025-13351-2.
Holstiege JU, Steffen A, Goffrier B, Batzing J.
Epidemiology of Multiple Sclerosis - A Population-
Based, Germany-Wide Study. 2017.

Di Liberto G, Uginet M, Lalive PH, Du Pasquier R. The
Diagnostic Challenge of Autoimmune Encephalitis.
Revue Medicale Suisse. 2024 Apr; 20(871): 822-7.doi:
10.563738/REVMED.2024.20.871.822.

Mozafari P, Zehra S, Athuldoraarachchi DC,
Mohammad M, Vaddempudi TC. Neuroimmunology of
Autoimmune Encephalitis: From Antibody-Mediated
Pathogenesis to Multidisciplinary Care. Junior
Researchers. 2025 Sep; 3(5): 23-31. doi: 10.52340/jr.
2025.03.05.03.

Rajabally Z, Spencer L, Mistry N, Rajabally YA.
Epidemiology, Presentation, Management and
Outcomes in Chronic Inflammatory Demyelinating
Polyneuropathy in Birmingham, UK: The Impact of
Ethnicity. Journal of the Peripheral Nervous System.
2025Dec; 30(4): €700865. doi: 10.1111/jns.70065.
Ajdacic-Gross V, Steinemann N, Horvath G, Rodgers
S, KaufmannM, Xu Y et al. Onset Symptom Clustersin
Multiple Sclerosis: Characteristics, Comorbidities,
and Risk Factors. Frontiers in Neurology. 2021 Jul;
12:693440.doi: 10.3389/fneur.2021.693440.
Langer-Gould A, Albers KB, Van Den Eeden SK,
Nelson LM. Autoimmune Diseases Prior to the
Diagnosis of Multiple Sclerosis: A Population-Based
Case-Control Study. Multiple Sclerosis Journal. 2010
Jul; 16(7): 855-61. doi: 10.1177/1352458510369146.
Chang T. Navigating the Diagnostic and Therapeutic
Complexities of Autoimmune Encephalitis. Sri Lanka
Journal of Neurology. 2023 Dec; 10(2). doi: 10.4038/
sljon.v10i2.155.

Rukmangadachar LA, Azevedo CJ. Neuroimaging
Modalities in Neuroimmunology. Neuroimmunology:
Multiple Sclerosis, Autoimmune Neurology and
Related Diseases. 2021 Mar: 29-42. doi: 10.1007/978-
3-030-61883-4_3.

Dos Passos GR, Adoni T, Mendes MF, Sato DK.
Reshaping Neuroimmunology: Diagnosis and
Treatment in the Era of Precision Medicine. Arquivos

Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 08




Mustafa M et al The Clinical Spectrum of Autoimmune-Mediated Neurological Diseases in Patients
ustafa et al., DOI: https://doi.org/10.54393/pjhs.v7i3.3679

De Neuro-Psiquiatria. 2023 Dec; 81(12): 1125-33. doi:
10.1055/s-0043-1777752.

[30] Cortés-Vicente E, Borsi AJ, Gary C, Noel WG, Lee JM,
Karmous W, Zhang Q, Gandhi KH, Batista AE,
DeCourcy JJ, Barlow SG. The impact of diagnosis
delay on European patients with generalised
myasthenia gravis. Annals of Clinical and
Translational Neurology. 2024 Sep;11(9):2254-67.
doi: 10.1002/acn3.52122.

[31] Aires A, Barros A, Machado C, Fitas D, Cagao G,
PedrosaRetal. Diagnostic Delay of Multiple Sclerosis
inaPortuguese Population. Acta Medica Portuguesa.
2019 Apr; 32(4): 289-94. doi: 10.20344/amp.11187.

PJHSL VOL. 7 Issue. 03 Mar 2026 P YO Copyright © 2026, PUHSL, Published by Crossinks Interational Pubishers LLC, USA
By This work is licensed under a Creative Commons Attribution 4.0 International License.

09



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

