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Abstract

Background: Stroke remains a major contributor to morbidity and mortality worldwide, particularly in lower
middle-income countries where access to neuro-critical care is limited. This study examined the outcomes of stroke
patients managed in the intensive care unit of a teaching hospital in Nigeria.

Objectives: The study aimed to evaluate various indications for admission of stroke patients into the ICU, the
characteristics of such patients and the outcome of care in the ICU.

Methods: A hospital-based retrospective descriptive cohort study was conducted among stroke patients admitted to
the ICU of Babcock University Teaching Hospital from January 2020 to December 2025. Data on demographics,
comorbidities, GCS, neuroimaging, ICU stay, ventilation use, and outcomes were retrieved from records.
Descriptive statistics summarized findings, while Fischer’s Exact tested associations at a 5% significance level.
Results: Most (58.3%) patients were aged above 60 years and males constituted (69.4%). Hypertension was the
leading comorbidity (70.5%). The main indication for admission into the ICU was Severe stroke (GCS 3-8) which
occurred in 86.1% of cases. Ischemic stroke accounted for 41.7%, haemorrhagic for 33.3%, and 25% had no
imaging evaluation. The mean ICU stay was 9.06 + 8.81 days, and 75% required mechanical ventilation. ICU
mortality was 72.2%, which was significantly associated with mechanical ventilation (Fischer ‘s exact = 9.046, p =
0.003).

Conclusion: This study highlights the high burden and poor outcomes of stroke patients requiring intensive care.
Mortality was associated with mechanical ventilation.
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Outcome of Stroke in intensive care unit

Introduction

Stroke remains one of the leading causes of
death and long-term disability worldwide,
posing a major public health and economic
121 Globally, stroke is the second
leading cause of death, accounting for
11.6 % of all deaths in 2019.13] Recent data
indicate that nearly 15 million people
experience a stroke each year, among whom
about 5 million die and another 5 million are
left  permanently  disabled, creating
substantial demands on acute and long-term
care services.¥! Advances in critical care,

burden.!

neuroimaging, and re-perfusion therapies
have improved survival rates in high-income
countries >® but in many low- and middle-
income settings, stroke continues to carry
high morbidity and mortality due to limited
access to intensive care and specialized
management.[”#]

Intensive care unit (ICU) admission plays a
pivotal role in the management of severe
stroke, particularly for patients requiring
advanced airway protection, haemodynamic
stabilization, and continuous neurological
monitoring. [*!% The indications for ICU
admission in stroke commonly include
decreased level of consciousness, respiratory
failure, cerebral oedema, refractory seizures,
and complications such as aspiration
pneumonia or cardiac instability. [!!-12]
Several tools have been developed to
standardize the assessment of stroke severity
and outcomes. The National Institutes of
Health Stroke Scale (NIHSS) is widely used
to quantify neurological impairment and
predict clinical outcomes, [’ while the
Modified Rankin Scale (mRS) remains the
most commonly used measure of functional
recovery and disability following stroke. 14

These instruments facilitate comparison
across studies and support evidence-based
decision-making. However, their routine use
remains limited in many resource-
constrained settings where documentation
often focuses on general basic neurological
assessments such as the Glasgow Coma
Scale (GCS).

Outcomes following ICU admission vary
depending on stroke type, severity,
comorbidities, and the timeliness of
intervention. Studies from high-income
countries have reported ICU mortality rates
for stroke ranging between 20 and 40%,
with  worse observed in

haemorrhagic compared to ischemic stroke.
[15,16]

outcomes

In sub-Saharan Africa, the stroke burden is
rapidly increasing, driven by population
aging, urbanization, and the rising
prevalence of hypertension and diabetes.[!”]
A systematic review and meta-analysis done
in Nigeria revealed a stoke incidence of 26
per 100,000 person-years, with a higher
incidence in men compared to women{!®!

Despite advancements in stroke
management, access to neurocritical care
remains severely limited, particularly in
Nigeria, where only a small proportion of
stroke patients receive ICU care. This
limitation is largely attributed to financial
barriers, delayed hospital presentation,
inadequate  diagnostic and monitoring
facilities, and insufficiently-equipped critical
care units.['>2% Consequently, data on the
indications for ICU admission and outcomes
among stroke patients in Nigerian tertiary
and teaching hospitals remain sparse.
Understanding the clinical indications for
ICU admission and the associated outcomes
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among stroke patients in resource-limited
settings is critical for improving triage,
optimizing resource allocation, and guiding
clinical protocols. This study therefore
examined the outcomes of stroke patients
admitted into the ICU of a university
teaching hospital in Nigeria.

Methods

Study Design, Setting, and Population

This study was a  hospital-based
retrospective  descriptive  cohort  study,
conducted among stroke patients admitted to
the intensive care wunit of Babcock
University Teaching Hospital, Nigeria,
between January 1 2020, and December 31
2025. Eligible cases were identified through
a systematic search of the hospital’s
electronic database using the International
Classification of Diseases, Tenth Revision
(ICD-10) codes for stroke (160.0 to 162.0,
163.0 to 1639, and 164.0). Babcock
University Teaching Hospital serves as a
major referral centre that provides
specialized care for patients with acute
neurological conditions, including stroke.
The study population comprised adult
patients who were admitted during the study
period with a clinical or radiological
diagnosis of stroke. Patients were included if
they had a confirmed diagnosis of stroke
based on  physician  documentation,
regardless of neuroimaging availability, and
if their medical records contained adequate
demographic, clinical, and outcome data.
Stroke diagnosis was based on the WHO
criteria, defined as rapidly developing
clinical signs of focal or global disturbance

of cerebral function lasting more than 24
hours or leading to death, with no apparent
cause other than vascular origin, supported
by CT or MRI findings where available.?!]
Stroke diagnosis was established based on
documented clinical findings consistent with
acute stroke and evaluation by the managing
physician or neurologist. Neuroimaging
findings were reviewed where available.
Neuroimaging was performed using non-
contrast computed tomography (CT)
scanning as the primary modality at the
study centre, with images acquired on a
multi-slice CT  scanner at standard
acquisition parameters (120 kVp, 5 mm slice
thickness). MRI was performed in selected
cases based on clinical indication and
equipment availability, using standard
sequences including TI1-weighted, T2-
weighted, and FLAIR imaging. Patients
without neuroimaging were retained in the
analysis if the diagnosis of stroke had been
clearly documented by the attending
physician based on clinical presentation and
supporting clinical evidence. Patients with
transient ischemic attacks, stroke mimics
such as brain tumours or metabolic
encephalopathy, or those with incomplete or
missing essential data were excluded from
the analysis.

Definition of Comorbidities

Hypertension was defined as a prior
diagnosis documented in the medical records
or current wuse of antihypertensive
medications. Diabetes mellitus was defined
as a prior diagnosis or current use of
antidiabetic agents, in accordance with
World  Health  Organization (WHO)
diagnostic criteria. Other comorbidities were
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identified from documented physician
diagnoses in the medical records.

ICU Management

ICU management followed institutional
protocols. Ischemic stroke patients were
assessed for eligibility for intravenous
thrombolysis (tPA) within 4.5 hours of
symptom onset,??! though none received
thrombolysis during the study period due to
delayed presentation. Blood pressure
management followed American Heart
Association or American Society of
Anaesthesiologist (AHA/ASA) guidelines.
Patients requiring airway protection received
endotracheal intubation and mechanical
ventilation with lung-protective strategies.
Antiplatelet therapy was initiated in
ischemic stroke patients without
contraindications. Nutritional support was
provided via nasogastric tube where
indicated

Data Collection and outcomes

Data were retrieved retrospectively from
patients’ medical records, electronic health
databases, and ICU admission logs within
the study period. A structured data
extraction sheet was used to ensure
completeness and consistency of
information. Each case was assigned a serial
number for confidentiality, and only de-
identified data were analysed. The variables
recorded included  Socio-demographic,
clinical, and outcome parameters. Socio-
demographic variables comprised name, age,
and sex. Clinical variables included
presenting complaint, pre-existing
complaints, and comorbidities. Neurological
findings were recorded, including the
Glasgow Coma Scale (GCS) score at

admission, in the ICU, as well as other
neurological signs documented during
admission.  Neuroimaging data  were
obtained from CT or MRI reports and
categorized based on stroke type. Treatment-
related variables included duration of ICU
stay, use of mechanical ventilation, days on
ventilation, mechanical
complications,  and

mechanical
ventilation—related
tracheostomy status. The primary outcome
variable was clinical outcome at discharge.
Patients classified as 'transferred’' were those
discharged from the ICU to general wards
within the same institution for continued
care, indicating clinical stabilization. Such
patients were considered survivors for the
purpose of mortality analysis Secondary
outcomes included duration of ICU stay and
need for mechanical ventilation.

Statistical Analysis

Data were entered into Microsoft Excel and
analysed using Statistical Package for the
Social Sciences (SPSS) version 26.
Continuous variables were summarized
using means and standard deviations, while
categorical variables were presented as
frequencies and percentages. Associations
between categorical variables and patient
outcomes were assessed using Fischer's
exact test. Statistical significance was set at
p <0.05.

Results

Table I presents the Socio-demographic
characteristics of the patients. More than
half (58.4%) of the study participants were
aged above 60 years, while 22.2% were
younger than 45 years and 19.4% were
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between 45 and 59 years. Males represented
a higher proportion of the sample (69.4%),
while females accounted for 30.6%.

In Table II, majority of the patients (91.7%)
were admitted to the intensive care unit with
reduced level of consciousness, while 8.3%
presented with post-stroke seizures.

Table I: Socio-demographic characteristics of patients (n=36)

Variables Frequency Percentage
Age (years)

<45 8 22.2
45-59 7 194
>60 21 58.4
Sex

Female 11 30.6
Male 25 69.4
Table II: Clinical Characteristics at ICU Admission (n=36)

Presenting complaints at ICU Frequency Percentage
Reduced loss of consciousness 33 91.7
Post stroke seizures 3 8.3
Comorbidity”

Hypertension 31 70.5
Diabetes Mellitus 7 15.9
Heart Failure 1 2.3
Atrial Fibrillation 1 2.3
Chronic Kidney Disease 1 2.3
Severe Left Ventricular Dysfunction 1 2.3
Pituitary tumour 1 2.3
Pulmonary Tuberculosis 1 2.3
Glasgow Coma Scale (GCS) score

Severe (3-8) 31 86.1
Moderate (9-12) 4 11.1
Mild (13-15) 1 2.8
Mean = SD 5.42+2.98

Type of stroke (as evaluated by cranial CT)

Ischemic 15 41.7
Haemorrhagic 12 33.3
No CT 9 25.0

* — Percentages exceed 100% as some patients had more than one comorbidity."*

Hypertension was the most common
comorbidity observed in 70.5% of the
patients, followed by diabetes mellitus
(15.9%). Other comorbidities, (each
accounting for 2.3% of the cases), included
heart failure, atrial fibrillation, chronic
kidney disease, severe left ventricular

dysfunction,  pituitary  tumour, and

pulmonary

tuberculosis.

on

Glasgow Coma Scale (GCS), 86.1% of the
patients had scores between 3 and 8, 11.1% had
scores between 9 and 12, and 2.8% had scores
between 13 and 15. The mean GCS score was
5.42 + 2.98. Among the stroke patients admitted
to the ICU, 15 (41.7%) had ischemic stroke, 12
(33.3%) had haemorrhagic stroke, while 9
(25.0%) had no brain imaging performed.
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Table II1: ICU Stay and Mechanical Ventilator Sup

ort

Length of ICU Stay (days) Number Percentage
1-4 8 22.2

5-8 12 333

9-12 11 30.6

>12 5 13.9

Mean = SD 9.06 + 8.81

On Mechanical Ventilator

Yes 26 72.2

No 10 27.8

Days on Mechanical Ventilator (n=26)

<2 days 4 15.4

2-6 days 12 46.1

>7 days 10 38.5
Mechanical Ventilator related complications

No 23.1 88.9

Yes 2.9 11.1
Tracheostomy

No 34 94.4

Yes 2 5.6

Table III shows the duration of stay in the stroke patients admitted to the ICU

intensive care unit (ICU) among patients.
About one-third (33.3%) stayed between 5
and 8 days, 30.6% stayed for 9 to 12 days,
22.2% stayed for 1 to 4 days, while 13.9%
had ICU stay exceeding 12 days. The mean
duration of ICU admission was 9.06 + 8.81
days. Majority (72.2%) of the patients
required mechanical ventilation, whereas
27.8% did not. Among those who received
mechanical  ventilation, 15.4%  were
ventilated for less than 2 days, 46.1% for 2
to 6 days, and 38.5% for 7 days or longer.
Mechanical ventilator-related complications
occurred in 11.1% of patients, while 88.9%
had no reported complications.
Tracheostomy was performed in 5.6% of the
patients.

Regarding patient outcomes, 72.2% of the
individuals admitted to the intensive care
unit died, while 27.8% were transferred
from the ICU to other wards for continued
management. A significant relationship was
found between the use of mechanical
ventilation and medical outcome among
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(Fischer’s exact = 9.046, p = 0.003). Among
patients who required mechanical ventilation,
22 (61.1%) died and 4 (11.1%) were
transferred, while among those not
mechanically ventilated, 4 (11.1%) died and
6 (16.7%) were transferred.

Discussion

The demographic and clinical characteristics
of stroke patients admitted to the intensive
care unit in this study reflect the evolving
epidemiology of stroke in Nigeria. The
predominance of older adults above 60 years
aligns with reports from other tertiary
centres across the country, where mean ages
at presentation range from the late fifties to
early sixties.!?3 This pattern mirrors the
global shift in stroke burden towards older
populations, driven by population aging and
the cumulative effect of vascular risk factors
over the life course. A German study
reported even older populations with a mean
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age of 70.8 years among 347 patients
admitted to the ICU for acute stroke, with
28.8% comatose and 66.6% requiring
intubation?4 Similarly, in two recent
French studies, median age was 63.8 to 68.2
years, most patients were comatose, and 87
to 100% were intubated.[2>°]

The male predominance observed in this
cohort is consistent with several hospital
based studies in Nigeria. Adeloye in a
systematic review and meta-analysis
reported that the incidence and prevalence of
stroke are significantly higher in men than in
women, with an incidence rate of 34.1 per
100,000 among men compared to 21.2 per
100,000 among women.!'®! Recent hospital-
based studies conducted in Ilorin and Ibadan
corroborate these findings, reporting that
men constituted 61.9% and 62.6% of stroke
survivors respectively.?7-28]

The mean ICU stay in this study (9.06 +
8.81 days) was longer than previous figures
reported in other Nigerian tertiary hospitals.
At Obafemi Awolowo University Teaching
Hospital Complex, Ile-Ife, the mean stay
was 4.9 = 5.95 days and 5.13 + 3.42 days
was reported at the Nnamdi Azikiwe
University_Teaching Hospital, Nnewi.[?*3%
The longer duration observed in this study
may indicate more severe cases, delayed
recovery, or a greater need for prolonged
ventilatory support.

The ICU mortality rate of 72.2% in this
study is comparable with a previous study in
Abakaliki (71%), BY reflecting the severe
nature of stroke cases requiring critical care.
In contrast, the multicentre SIREN study,
which included both ICU and non-ICU
patients, reported a much lower rate of
21.8%.121  These differences likely reflect

variations in disease severity, resource
availability, and timing of presentation, with
the higher mortality in this study suggesting
delayed presentation.

The very high frequency of mechanical
ventilation in this cohort reflects the clinical
severity of cases admitted during the study
period. Three quarters of patients required
mechanical ventilatory support, consistent
with the clinical profile observed in strokes
complicated by reduced consciousness, loss
of airway protective reflexes, aspiration risk,
and respiratory failure.’*) Mechanical
ventilation in this context is best interpreted
as a marker of severe neurological
impairment and haemodynamic instability
rather than an independent determinant of
outcome. The strong association observed
between  mechanical ventilation and
mortality in this cohort is therefore likely to
reflect confounding underlying neurological
severity. This interpretation is consistent
with studies reporting in-hospital or 28-day
mortality among ventilated stroke patients
commonly in the range of 50 to 65%,
depending on case mix and treatment-
limitation policies.?4*3 In pragmatic terms,
requirement for invasive ventilation may
serve as an objective triage indicator when
scarce ICU beds are allocated and when
prognostic discussions with families are
undertaken, though causal inference cannot
be drawn from this association alone.

The predominance of severe neurological
impairment on admission with 86.1% of
patients scoring 3 to 8 on the Glasgow Coma
Scale, further clarifies the clinical profile of
this cohort. Similarly, a multicentre study
reported 75.7% of their patients had
impaired consciousness which contributed to
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need for mechanical ventilation and
increased mortality.3* Low GCS score at
ICU admission is a validated predictor of
mortality and poor functional recovery after
stroke.[>*] High proportions of patients with
depressed consciousness in hospital series
from low resource settings likely reflect
delayed presentation, larger infarct or
haemorrhage  volumes, and limited
availability of immediate interventions. It
should be noted that GCS score in isolation
does not fully capture the spectrum of
stroke-related neurological deficits.
However, from a public health perspective,
the pattern of late and severe presentation
requires intensified community education to
promote earlier recognition of focal
neurological signs and for strengthening
primary care hypertension detection and
control to reduce catastrophic presentations.

Limitations: The retrospective nature of the
study in addition to a small sample size with
incomplete neuroimaging in some patients
limit the generalizability of the findings. The
absence of a stroke-specific severity
measure such as the National Institutes of
Health Stroke Scale (NIHSS) represents a
methodological limitation of this study.
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