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ABSTRACT

Introd.uction: Neurc?l(?gical diso.rders are  an .important cause of OPEN ACCESS
mortality and morbidity worldwide, especially in low- and middle-

income countries. Studies addressing the different types of neurological
disorders that patients present in our settings are lacking. This study was
carried out to identify the clinical profile of adult neurological disorders
in patients admitted under the care of the Department of Neurology.

Methods: This is a descriptive study carried out in adult patients aged 18
years and above admitted in the Department of Neurology at a tertiary center
of Nepal from 14" April 2023 to 13" April 2024. All patients admitted with
neurological disorders were included. The diseases were classified based
on the 11th revision of the International Classification of Diseases. Ethical
clearance was obtained from the Institutional Review Committee, Institute
of Medicine. Data were analyzed using IBM SPSS statistical software.

Results: Out of total medical ward admissions, 1544 (12.73%) were admitted under
the Department of Neurology, with a mean age of 56.32+19.03 years. There were
44 (2.84%) deaths, and ischemic stroke was the cause of mortality in 22 (50.00%).
Cerebrovascular disorders 831 (53.82%) and infection of the central nervous system
121 (7.83%) were the most frequent groups, with the leading individual diagnoses
being ischemic stroke 610 (39.53%) and haemorrhagic stroke 173 (11.20%).

Conclusions: The findings underscore the need for enhanced neurological care
services, preventive strategies, and resource optimization to address the growing
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challenge of neurological diseases in Nepal.
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INTRODUCTION

Neurological disorders have been increasing significantly
driven partly by rising elderly population,' particularly in
low-middle income countries.> Studies reported headache,
febrile convulsions, and epilepsy as common disorders.>* A
study conducted in Saudi Arabia showed that the commonest
neurological disorders were headache, and epilepsy.® Together,
these findings suggest that epilepsy, and stroke consistently
emerge among the leading neurological morbidity.

The DALYs in Nepali population in 2015 was 904 per
thousand population.! However the exact contribution of
neurological disease to this burden is not known, as no recent
study has systematically characterised this trend of spectrum of
neurological disease.
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Without setting-specific data, resource allocation within Nepali
hospitals cannot be appropriately tailored to the disorders
patients actually present with. This study was carried out to
assess the demographic and clinical profile of adult neurological
disorders and also to contribute evidence to track the trend of
disease.

METHODS

A descriptive cross-sectional study was conducted among adult
patients admitted in the Department of Neurology at Tribhuvan
University Teaching Hospital. The study was conducted over a
period of one year, covering admissions from 14™ April 2023 to
13™ April 2024.
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The study population comprised of all adult patients aged 18
years and above who were admitted under the Department
of Neurology during the study period. A total enumeration
sampling method was used. All adult patients aged 18 years
and above who were admitted in the Department of Neurology
during the one-year study period and met the eligibility criteria
were included. During the study period, 1,544 patients with
neurological disorders were admitted and were included in the
final analysis.

Patient information was obtained from the hospital's electronic
discharge summaries and clinical records. Relevant information
was recorded using a structured proforma. The variables collected
for each patient included: age, Gender, address, duration of
hospital stay, neurological diagnosis and outcome Hospital
outcomes were categorized according to whether the patient
was discharged, left against medical advice, or died during
hospitalization. The neurological diagnoses recorded for the
admitted patients were classified according to the 11" Revision of
the International Classification of Diseases (ICD-11)° developed
by the World Health Organization. Neurological disorders were
analyzed both according to their broader diagnostic categories
and as individual neurological diagnoses. Major disease groups
included cerebrovascular disorders, central nervous system
infections, disorders of nerve roots, plexuses and peripheral
nerves, movement disorders, and multiple sclerosis and other
white matter disorders, among other neurological conditions
encountered during the study period. Individual diagnoses were
further evaluated to identify the most frequently encountered
neurological conditions among admitted patients.

All in-hospital deaths occurring among patients admitted under
the Department of Neurology during the study period were
identified. Mortality was analyzed according to age, gender, and
neurological diagnosis. The underlying neurological diagnoses
associated with in-hospital mortality were evaluated to determine
the major causes of death among the admitted patients.

The collected data were entered into and analyzed using
IBM SPSS20. Descriptive statistical methods were used to
summarize the study findings. Categorical variables, including
gender, residential location, neurological diagnosis, admission
outcome, and mortality-related diagnoses, were presented as
frequencies and percentages. Continuous variables, including
patient age and duration of hospital stay, were summarized using
mean and standard deviation. The frequency and proportion of
individual neurological disorders and broader ICD-11 diagnostic
categories were calculated to describe the pattern of neurological
admissions at the study center.

Ethical approval for the study was obtained from the Institutional
Review Committee, Institute of Medicine, with approval number
[485(6-11)E2 079/080]. Individual patient data were kept
strictly confidential throughout the study and were used solely
for research purposes.

Over the study duration of one year, there were total 12124
admissions in the whole medical wards. Out of which, 1544
(12.73%) were admitted in the Department of Neurology. Out
of these, 1474 (95.46%) got discharged, and 44 (2.84%) died.
The mean age of the patients was 56.32 + 19.03 years. The mean
duration of hospital stay among the discharged patients was 9.64+
8.20 days. There were 885(57.31%) males, and 659(42.69%)
females admitted. Cerebrovascular disorders (53.82%), infection
of central nervous system (7.83%) and disorder of nerve root,
plexus or peripheral nerves (7.64%) were the common group
of neurological disorders seen among the admitted cases at our
center. Table 1 summarizes the neurological diagnosis according
to ICD, 11th edition with its frequency and percentage.

Table 1. Frequency of different neurological disorders
according to ICD-11(n=1544).

Neurological Disease n(%)
Cerebrovascular diseases 831(53.82)
Infections of the central nervous system 121(7.83)
Disorders of nerve root, plexus or peripheral 118(7.64)
nerves

Seizures
Movement disorders

94(6.08)
86(5.56)
Multiple sclerosis or other white matter 63(4.08)
disorders

Disorders of cerebrospinal fluid pressure or 29(1.87)
flow

Nutritional or toxic disorders of the nervous 26(1.68)
system

Disorders with neurocognitive impairment 24(1.55)
Motor neuron diseases or related disorders 22(1.42)
Headache disorders 21(1.36)
Diseases of the neuromuscular junction 20(1.29)
Diseases of the muscles 14(0.90)

Mental, behavioral or neurodevelopmental 9(0.58)
disorders
Others

66(4.27)

Disease grouped under cerebrovascular disorders contributed
831 (53.82%) to neurological diagnosis in one year admission,
with most common disease being ischemic stroke (39.53%) and
hemorrhagic stroke (11.20%). Table 2 shows the list of common
individual neurological disorders among patient admitted in our
center with their distribution gender and age wise. Ischemic
stroke (39.83%), hemorrhagic stroke (11.20%) and transient
ischemic attack (1.55%) are seen under cerebrovascular
disorders. All the cases were more common in male except for
Neuromyelitis Optica Spectrum Disorders (NMOSD). These
diseases were shown to involve older patients (>50 years) more
than young, except for Guillain-Barré syndrome (GBS), CNS
tuberculosis, and NMOSD.

Distribution of individual disease under movement disorders is
presented in Table 3. Among the disorders of nerve roots, plexus
or peripheral nerves, the common disorders were GBS (n=86,
72.88%), and peripheral neuropathy (n= 22, 18.64%). Figure 1

RESULTS depicts distribution of disease under multiple sclerosis, or other
white matter disorders.
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Table 2. Age and sex distribution of top 10 neurological diagnosis (n=1180).

Diagnosis Frequency(n) (%) Male (%) Female (%) Age<50years (%) Age>50 years (%)
Ischemic stroke 615 (52.11) 341 (55.40) 274 (44.60) 129 (21) 486 (79)
Hemorrhagic stroke 173(14.66) 111 (64.20) 62 (35.80) 44 (25.40) 129 (74.60)
Seizure disorders 94(7.96) 59 (62.80) 35(37.20) 43 (45.70) 51 (54.30)
Guillean Barre Syndrome 86(7.28) 61(70.93) 25(29.40) 59 (68.60) 27 (31.80)
Meningoencephalitis 70(5.93) 47 (67.10) 23(32.90) 35 (50) 35 (50)
Central Nervous system Tuberculosis ~ 42(3.55) 29 (69) 13 (31) 36 (85.70) 6 (14.30)
Parkinson Disease 32(2.71) 19 (59.37) 13 (40.62)  5(15.62) 27 (84.37)
Transient Ischaemic Attack 24(2.03) 15 (62.50) 9(37.50) 7 (29.20) 17 (70.80)
Neuromyelitis optica spectrum disorder 22(2.01) 4 (18.20) 18 (81.80) 16 (72.70) 6 (27.30)
Motor Neuron Disease 22(2.01) 16 (72.70) 6 (27.30) 9 (40.90) 13 (59.10)

Table 3. Distribution of movement disorders (n=86).
Disease n (%)

Parkinson’s disease 32 (37.20)
Cerebellar ataxia 13 (15.11)
Multiple system atrophy 13 (15.11)
Progressive supranuclear palsy 8(9.30)
Dystonia 5(5.81)
Chorea 4 (4.65)
Huntington’s chorea 3(3.48)
Vascular parkinsonism 3(3.48)
Friedrich ataxia 3 (3.48)
Essential tremor 1(1.16)
Paraneoplastic ataxia 1(1.16)

White matter disorder

14

s MS = NMOSD = MOGAD ~ Other

Figure 1. Distribution of major Multiple sclerosis and
other white matter disorders (n= 63).

MS: Multiple Sclerosis, MOGAD: Myelin Oligodendrocyte

Glycoprotein ~ Antibody-Associated Disease, NMOSD:

Neuromyelitis Optica Spectrum Disorder

There were altogether 44 mortality cases, of which 24 were
female (54.50%). Ischemic stroke was the major cause of
mortality in such patients (22, 50%) (Table 4).

DISCUSSION

The pattern of patients admitted to the neurology ward at
Tribhuvan University Teaching Hospital (TUTH), Nepal,
is thoroughly examined in this study. Allocating resources,
developing treatment plans, and organizing healthcare all

depend on an understanding of the prevalence and distribution of
neurological illnesses. Our findings highlight significant trends
in neurological admissions, with cerebrovascular disorders
being the predominant cause, followed by central nervous
system (CNS) infections.

Table 4. Mortality analysis according to age, gender and
diagnosis (n=44).

Variable Frequency

Mean age (Mean + SD) 67.09 £+ 17.09 years
Male n (%) 20 (45.50)

Female n (%) 24 (54.50)
Ischemic stroke n (%) 22 (50.00)
Hemorrhagic stroke n (%) 8 (18.20)

CNS TB n (%) 4(9.10)

GBS n (%) 3(6.81)

Other 7 (15.90)

Neurological disorders constituted 12.73% of total internal
medicine admissions at our center, reflecting a considerable
proportion of the total admission. A study done at the same
center 13 years back showed 59.48% cases admitted in medical
wards due to neurological disorders.” This may be due to
advancement in other sub-specialties of medicine at our center
causing increased admission of cases other than neurological
disorders.

The overall in-hospital mortality rate of 2.84% is low compared
to findings (5.2% and 18.5%) from similar tertiary centers,
however mortality rates vary depending on the severity and
nature of neurological illnesses.®’ The previous study done at
our center showed 66 (9.50%) mortality which is higher than
our study finding of 44 (2.84%) cases owing to better access
to screening, diagnostic and therapeutic options.” The leading
cause of death was ischemic stroke, followed by hemorrhagic
stroke, consistent with findings from international data.!® The
high mortality associated with stroke highlights the need for
early diagnosis, intervention, and post-stroke rehabilitation
services. Early recognition and immediate arrival at dedicated
centers are also important for better outcomes in stroke. During
COVID-19 pandemic, the median time of arrival such patients to
our emergency room was 24 hours.'! Not only does stroke affects
mortality but the high morbidity can also result in survivors
being chronically disabled. The mean age of patients was 56.32
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years, with most diseases affecting individuals above 50 years
of age. This aligns with established literature suggesting that
neurological diseases, particularly stroke and neurodegenerative
disorders, predominantly impact older adults.'”> GBS, CNS
tuberculosis, and NMOSD were found to be more prevalent
in younger populations. A study by Ojha et al at our center six
years back had total 46 GBS patients over one year period with
mean age of 36.50 years, incidence of which has almost doubled
now which could be attributed to better diagnostic capacity and
adequate experiences."* We found 42 cases of CNS TB. Because
of high prevalence of tuberculosis, tuberculomas are seen mostly
in southeast Asian region and may account for 20-30% of all
intracranial space occupying lesions.'

Our study also found that proportion of admission of neurological
disease was higher in males than females across all neurological
diseases, except NMOSD. This gender disparity could be
attributed to multiple factors, including genetic susceptibility,
environmental exposure, and healthcare-seeking behaviors.
Female predilection is common trend in autoimmune disease
such as primary CNS demyelinating disorders as seen in our
finding."®

We observed a peak in neurological admissions during March
and April, suggesting a potential seasonal pattern. There have
been studies reporting seasonal variation for acute stroke,
meningitis, encephalitis, GBS, and demyelinating diseases,
possibly linked to temperature fluctuations, infections, and
environmental factors.'® Further research is required to explore
the specific triggers contributing to the seasonal burden of
neurological diseases in Nepal. When grouped according to
the ICD-11 classification, cerebrovascular diseases were the
most common group, followed by CNS infections. The Global
Burden of Disease 2019 estimated an overall incidence (crude
numbers) of 1,328, 397 and prevalence of 10,428,817 per
year of cerebrovascular disorders in southeast Asian region."”
Meningoencephalitis was the most common CNS infection
diagnosed and tuberculosis was the common etiology among
in-patient admission at our center.18 This finding where stroke
and infections form the largest proportion of neurological
admissions are probably due to high prevalence of hypertension,
diabetes, and infectious diseases such as tuberculosis and
neurocysticercosis at our region.

Among individual diseases, ischemic stroke, hemorrhagic
stroke, and seizures were the most frequently encountered
conditions. This pattern of in-patient admission is similar to prior
study at our center. However, there has been surge in cases of
GBS compared to previous study which may be due to emerging
infectious triggers, and improved surveillance.7The high burden
of stroke cases reflects the increasing prevalence of risk factors.
A metanalysis from Nepal published in BMC neurology showed
hypertension (51%) as the most common risk factor of stroke,
followed by cigarette smoking (39%), alcohol consumption

(27%) and diabetes mellitus (17%) in the subsequent order in
decreasing frequencies.19

The substantial burden of neurological disorders at a Nepali
tertiary center is highlighted by our study. Targeted measures
for stroke prevention, early recognition, and care should be
given priority due to the high percentage of stroke-related
hospitalizations and mortality. The seasonal variation in
admissions warrants further investigation into potential
environmental or infectious triggers contributing to disease
exacerbation. Additionally, the increasing burden of CNS
infections emphasizes the need for stronger infectious disease
control programs and early diagnostic approaches.

Being asingle center study, the findings could not be generalizable
to other hospitals. This study includes only admitted cases
which can underrepresent milder disorders like migraine which
are treated in outpatient basis. Longitudinal studies that use
follow-up data to evaluate patient outcomes, risk factor changes,
and treatment efficacy should be the main emphasis of future
research. This study is a descriptive study, no post hoc analyses
were performed to establish statistical associations. Moreover,
exploring the genetic and environmental determinants of
neurological diseases in Nepal could provide valuable insights
into personalized medicine and disease prevention.

CONCLUSIONS

This study provides a relevant information of neurological
admissions at TUTH, emphasizing the frequency of stroke, CNS
infections, and other disease patterns. The findings highlights
the need for multi-centre data to tailor the need for enhanced
neurological care services address the growing burden of
neurological diseases in Nepal.
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