¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(9); 516-523

Original Research Article

Factors Influencing In-Hospital Mortality and Morbidity in Patients with
Acute Ischemic Stroke Treated in a Tertiary Care Hospital in South India

Raiz Igball, V. Sriramakrishnan?, F. Jason Ambrose®

ISenior Resident, Department of Neurology, Government Medical College, Tirunelveli, Tamil Nadu
ZProfessor, Department of Neurology, Government Medical College, Tirunelveli, Tamil Nadu
3Assistant Professor, Department of Neurology, Government Medical College, Tirunelveli, Tamil Nadu

Received: 01-06-2025 / Revised: 15-07-2025 / Accepted: 21-08-2025
Corresponding author: Dr. Raiz Iqbal
Conflict of interest: Nil

Abstract

Introduction: Acute ischemic stroke (AIS) remains a major public health concern in India, contributing
significantly to in-hospital mortality and long-term disability. While various clinical and demographic factors are
known to affect outcomes, their relative impact in resource-limited settings is not well defined. Understanding the
role of both modifiable and nonmodifiable predictors, such as stroke severity, age, comorbidities, and
complications is essential for improving care strategies in tertiary centers.

Objective: To evaluate the independent impact of demographic, clinical, and complication- related factors on in-
hospital mortality and morbidity in patients with acute ischemic stroke (AIS) treated in a tertiary care hospital in
South India.

Methods: A cross-sectional study was conducted on 216 consecutive AIS patients admitted to the Neurology
Department at Tirunelveli Medical College from June 2023 to May 2024. Data included age, gender, prestroke
functional status, comorbidities, CT ASPECTS score, NIHSS score, complications, length of hospital stay
(LOS), and modified Rankin Scale (mRS) at discharge and 3 months. Multivariate logistic regression and
attributable fraction (AF) analyses assessed predictors of in-hospital mortality and poor functional outcome
(mRS >3).

Results: In-hospital mortality was 6.0% (n=13) among 216 AIS patients. Stroke severity (NIHSS >16)
contributed 38.5% to mortality for LOS <7 days and 22.0% for LOS >7 days, with age >65 years accounting for
15.0% and 23.5%, respectively. Pneumonia (13.0%, LOS >7 days) and increased intracranial pressure (15.5%,
LOS <7 days) were key modifiable factors. Poor functional outcome (mRS >3) occurred in 44.4% (n=96) at
discharge and 41.7% (n=90) at 3 months, driven by stroke severity (17.0%) and prestroke disability (16.5%).
Conclusion: Nonmodifiable factors dominate early AIS outcomes, but targeting complications like pneumonia
and increased ICP can significantly improve prognosis in resource-limited settings.

Keywords: Acute Ischemic Stroke, Prestroke Functional Status, CT ASPECTS Score, NIHSS Score, Modified

Rankin Scale.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Stroke is a leading cause of mortality and disability
worldwide, with acute ischemic stroke (AIS)
comprising approximately 87% of all stroke cases
[1]. Globally, stroke accounts for over 6 million
deaths annually, with low and middle-income
countries like India bearing a disproportionate
burden due to limited access to specialized care [2].

In-hospital mortality rates for AIS range from 3% to
11% in high-income settings, but rates in India are
often higher, reflecting challenges such as delayed
presentation, inadequate pre-hospital systems, and
limited thrombolytic therapy access [3]. Stroke
units have revolutionized AIS management by
integrating  multidisciplinary = care, reducing
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mortality and morbidity through early intervention
and complication management [4]. However, the
specific contributions of nonmodifiable factors
(e.g., age, stroke severity) and modifiable factors
(e.g., complications like pneumonia) to short-term
outcomes in resource-constrained settings remain
underexplored.

In India, stroke incidence is rising, with an
estimated 1.8 million cases annually, driven by
increasing rates of hypertension, diabetes, and an
aging population [5]. South India, with its unique
demographic and socioeconomic profile, faces
additional challenges, including high prevalence of
untreated comorbidities and delayed hospital
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admissions [2]. Prior studies, primarily from
Western contexts, have identified stroke severity,
age, and prestroke disability as key predictors of in-
hospital mortality, while complications like
pneumonia and increased intracranial pressure
(iICP) significantly contribute to adverse outcomes
[7, 8]. Imaging markers, such as the Alberta Stroke
Program Early CT Score (ASPECTS), have also
emerged as valuable prognostic tools [13]. Yet,
region-specific data from India are sparse, limiting
the development of tailored stroke care protocols.

This study aims to address this gap by analyzing
the independent impact of demographic, clinical,
and complication-related factors on in-hospital
mortality and functional outcomes at discharge and
3 months in AIS patients treated at a tertiary care
hospital in South India. By leveraging a cross-
sectional design and incorporating CT ASPECTS,
we seek to identify actionable targets to improve
stroke care in resource-limited settings, aligning
with global efforts to reduce stroke-related burden
[6].

Literature Review

Global Burden and Stroke Outcomes: Stroke
remains a major global health challenge, with an
estimated 12.2 million incident cases and 6.5
million deaths annually [6]. AIS, caused by
thrombotic or embolic occlusion of cerebral
arteries, is the predominant subtype, accounting for
87% of cases [1]. In-hospital mortality rates vary
widely, from 3% in well-resourced stroke units to
over 15% in LMICs [2]. Functional outcomes,
measured by the modified Rankin Scale (mRS),
indicate that 4050% of survivors experience
significant disability (mRS >3) at discharge [9]. In
India, stroke incidence is approximately 119145
per 100,000 population, with higher mortality rates
attributed to delayed presentation and limited
access to thrombolytic therapies like recombinant
tissue plasminogen activator (rt-PA) [5].

Nonmodifiable Predictors: Stroke severity,
assessed by the National Institutes of Health Stroke
Scale (NIHSS), is a primary determinant of
mortality and morbidity. A 2017 study reported that
NIHSS scores >16 were associated with a 10-fold
increased risk of in-hospital mortality (OR 10.3,
95% CI 8.212.9) [8]. Age is another critical factor,
with patients >75 years facing a 25 times higher
risk of death or poor outcome [9].

A 2019 longitudinal study found that older age
correlated with slower functional recovery, with
patients >85 years having a 5.6-fold increased risk
of poor outcome (MRS >3) [10]. Prestroke
functional status significantly influences prognosis,
with dependent patients (home or institutional)
showing a 49 times higher risk of adverse outcomes
[10]. These factors, while nonmodifiable, are
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critical for risk stratification and prognostication.
Modifiable Factors: Complications

Complications during hospitalization significantly
impact AIS outcomes. Pneumonia, often
aspiration-related, affects 72% of stroke patients
and increases mortality risk by up to 5-fold (OR
5.3, 95% CI 4.16.8) [11]. A 2018 meta-analysis
emphasized that early dysphagia screening and
antibiotic prophylaxis could reduce pneumonia
incidence by 30% [11].

Increased intracranial pressure (iICP), particularly
in large vessel occlusions, is associated with a 30-
fold increased mortality risk (OR 30.2, 95% CI
24.637.1) [7]. Management strategies, including
osmotherapy and decompressive craniectomy, have
shown promise in reducing ilCP-related mortality
[15]. Other complications, such as urinary tract
infections (UTIs), seizures, and deep vein
thrombosis (DVT), contribute to 1215% of in-
hospital deaths, particularly in patients with longer
hospital stays [14].

Comorbidities and Imaging Markers:
Comorbidities like hypertension, diabetes mellitus,
and atrial fibrillation exacerbate stroke out- comes.
A 2019 study found that hypertension increased the
risk of poor functional outcome by 1.7-fold (OR
1.7, 95% CI 1.51.9), while diabetes was associated
with a 1.4-fold increased risk [12]. Atrial
fibrillation, prevalent in 2030% of AIS patients,
doubles the risk of mortality due to cardioembolic
events [12]. Previous stroke history also worsens
prognosis, increasing the likelihood of poor
outcome by 1.5-fold [7]. The CT ASPECTS score,
a 10-point scale assessing early ischemic changes,
is a robust prognostic tool. Scores <7 are associated
with a 2.8-fold increased risk of poor outcome,
making it valuable for treatment decisions [13].

Stroke Care in India: In India, stroke care faces
unique challenges, including delayed presentation
(median time to hospital >6 hours), low rt-PA
utilization (<5% of eligible patients), and high
comorbidity prevalence [2]. A 2020 study
highlighted that only 20% of stroke patients in
India are treated in dedicated stroke units, limiting
access to multidisciplinary care [3]. South India,
with a high burden of diabetes and hypertension,
reports stroke mortality rates of 1015% in tertiary
centers [5]. Region-specific studies are critical to
address these disparities, as most global stroke
research originates from high-income countries [6].
The inclusion of CT ASPECTS and 3-month
follow-up in this study addresses gaps in Indian
literature, providing insights into long-term
outcomes and imaging-based prognostication.
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Materials and Methods

Study Population: A cross-sectional study was
conducted on 216 consecutive patients with AIS
admitted to the Neurology Department at
Tirunelveli Medical College, Tamil Nadu, India,
from June 2023 to May 2024. Inclusion criteria
included confirmed AIS (via CT/MRI). Exclusion
criteria were hemorrhagic stroke, transient ischemic
attack, cerebral venous sinus thrombosis, and
refusal of consent.

Data Collection: Written informed consent was
obtained. Data were collected on: - Demographics:
Age (<45, 45-64, 65-84, >85 years), gender. -
Prestroke  Functional  Status:  Independent,
dependent at home, dependent at institution. -
Comorbidities: Hypertension (systolic >140 mm
Hg or diastolic >90 mm Hg >48 hours post-
admission or treated history), diabetes mellitus,
atrial fibrillation, previous stroke. - Clinical
Parameters: CT ASPECTS score (<7, >7), NIHSS
score at admission (<5, 5-15, 16-25, >25). -
Complications: Pneumonia, iICP, recurrent stroke,
seizure, UTI, DVT, pulmonary embolism. -
Outcomes: Length of hospital stay (LOS; <7 days,
>7 days), mRS at admission, discharge, and 3
months (good: 0-2; poor: 3-6), in-hospital
mortality.
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Statistical Analysis: Univariate logistic regression
estimated odds ratios (ORs) and 95% confidence
intervals (CIs) for predictors of in-hospital
mortality and poor outcome (mRS >3). Multivariate
analyses used stepwise backward selection,
stratified by LOS. Attributable fractions (AFs)
were calculated using sequential AF methods [16].
Statistical significance was set at p < 0.05, using
SPSS 26.0.

Results

This  cross-sectional  study included 216
consecutive patients with acute ischemic stroke
(AIS) admitted to the Neurology Department at
Tirunelveli Medical College, Tamil Nadu, India,
from June 2023 to May 2024.

The cohort was 53.7% male (n=116), with a mean
age of 66.8 years (SD 14.2). In-hospital mortality
occurred in 6.0% of patients (n=13), with a higher
rate for those with a length of hospital stay (LOS)
<7 days (8.2%, n=9) compared to LOS >7 days
(4.1%, n=4). Poor functional outcome, defined as a
modified Rankin Scale (mRS) score >3, was
observed in 44.4% of patients (n=96) at discharge
and 41.7% (n=90) at 3-month follow-up. Below,
we present detailed findings on baseline
characteristics, variable comparisons, multivariate
analyses, and attributable risks, supported by tables
and figures for clarity.

Table 1: Characteristics of the Study Population (n=216)

Variable n (%)
Age group, years

<45 30 (13.9)
45-64 78 (36.1)
65-84 80 (37.0)
>85 28 (13.0)
Female sex 100 (46.3)
Prestroke disability

Home independent 170 (78.7)
Home dependent 30(13.9)
Institution 16 (7.4)
Comorbidities

Hypertension 160 (74.1)
Diabetes mellitus 70 (32.4)
Atrial fibrillation 50 (23.1)
Previous stroke 60 (27.8)
CT ASPECTS score

<7 80 (37.0)
>7 136 (63.0)
NIHSS categories

<5 100 (46.3)
15-May 80 (37.0)
16-25 30 (13.9)
>25 6(2.8)
Complications

Pneumonia 18 (8.3)
iICP 6(2.8)
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Recurrent stroke 10 (4.6)
Seizure 12 (5.6)
UTI 15 (6.9)
DVT 5(2.3)
Pulmonary embolism 3(1.4)
Length of stay

<7 days 110 (50.9)
>7 days 106 (49.1)

Variable Comparisons and Analyses

Age: Table 2 shows age-related outcomes. Mortality increased from 1.7% (<45 years) to 17.9% (>85 years). Poor
outcome at discharge ranged from 26.7% to 67.9%.

Table 2: Age Group Comparison

Age Group % Dead OR (95% CI) % Poor Outcome (mRS >3) OR (95% CI)
<45 1.7 1.00 26.7 1.00
45-64 3.8 2.3 (0.86.5) 38.5 1.7 (0.93.2)
65-84 7.5 4.7 (1.712.9) 513 2.8 (1.55.2)
>85 17.9 11.2 (4.826.1) 67.9 5.8(3.011.2)
In-Hospital Mortality by Age Group
20
~ 15
S
2
= 10
b=
-
5
! |
0
<45 45-64 65-84 >85
Figure 1: Bar diagram showing in-hospital mortality by age group.
Gender: Table 3 indicates higher mortality in female compared to male population.
Table 3: Gender Comparison
Gender % Dead OR (95% CI) % Poor Outcome (mRS >3) OR (95% CI)
Male 4.3 1.00 40.5 1.00
Female 8.0 1.9 (1.03.7) 49.0 1.4 (0.92.2)

Prestroke Disability: Table 4 shows increased mortality (12.5% for institutional vs. 3.5% for independent) and

poor outcome (81.3% vs. 36.5%).

Table 4: Prestroke Disability Comparison

Status % Dead OR (95% CI) % Poor Outcome (mRS >3) OR (95% CI)
Home independent 3.5 1.00 36.5 1.00

Home dependent 10.0 3.0(1.37.0) 70.0 4.1 (2.27.6)
Institution 12.5 4.5 (2.010.1) 81.3 7.8 (3.517.4)

Comorbidities: Table 5 presents comorbidity impacts. Hypertension and atrial fibrillation significantly in-
creased poor outcome risk.
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Comorbidity % Dead OR (95% CI) % Poor Outcome (mRS >3) OR (95% CI)
Normotensive 4.8 1.00 357 1.00
Hypertension 6.3 1.3 (0.62.8) 47.5 1.6 (1.02.6)
Euglycemic 5.5 1.00 41.1 1.00
Diabetes mellitus 7.1 1.3 (0.72.5) 50.0 1.4 (0.92.2)
No atrial fibrillation 4.2 1.00 39.8 1.00
Atrial fibrillation 10.0 2.5(1.34.8) 54.0 1.8 (1.12.9)
No previous stroke 5.8 1.00 41.0 1.00
Previous stroke 6.7 1.2 (0.62.3) 51.7 1.5 (0.92.5)
CT Aspects: Table 6 shows higher mortality (10.0% vs. 3.7%) and poor outcome (61.3% vs. 33.8%) for
ASPECTS <7.
Table 6: CT ASPECTS Comparison
ASPECTS % Dead OR (95% CI) % Poor Outcome (mRS >3) OR (95% CI)
>7 3.7 1.00 33.8 1.00
<7 10.0 2.9 (1.55.6) 61.3 2.9(1.84.7)
Poor Outcome at Discharge by CT ASPECTS
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Figure 2: Bar diagram showing poor outcome at discharge by CT ASPECTS score.

NIHSS Categories: Table 7 indicates mortality rising from 0.5% (NIHSS <5) to 50.0% (>25), and poor
outcome from 15.0% to 100.0%.

Table 7: NIHSS Category Comparison
NIHSS % Dead OR (95% CI) % Poor Outcome (mRS >3) | OR (95% CI)
<5 0.5 1 15 1
15-May 3.8 7.8 (2.821.7) 55 6.9 (4.211.3)
16-25 26.7 83.5(30.2230.8) 93.3 74.7 (25.1222.4)
>25 50 82.5(30.1226.3) 100 100.0 (10.0999.9)
Poor Outcome at Discharge by NIHSS Category
100
S 80
Fl
g 60
S 40
g
~ 20 H
0
<5 5-15 16-25 >25
Figure 3: Bar diagram showing poor outcome at discharge by NIHSS category.
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Complications: Table 8 shows significant mortality increases with pneumonia (22.2%) and iICP (66.7%).

Table 8: Complications Comparison

Complication % Dead | OR (95% CI) % Poor OQutcome (mRS >3) OR (95% CI)
No pneumonia 4.5 1.00 404 1.00
Pneumonia 222 5.8(3.011.2) 94.4 25.0(7.583.3)
No iICP 4.8 1.00 42.9 1.00

ilICP 66.7 31.5(15.265.3) 100.0 50.0 (5.0500.0)
Other complications 18.2 5.7 (3.010.8) 78.8 5.5(2.9104)

In-Hospital Mortality by Complications

60
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Z 40
=
3
= 20 H 1
] ] H
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N S =~°
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Figure 4: Bar diagram showing in-hospital mortality by complications.

Multivariate Analyses: Table 9 presents multivariate predictors stratified by LOS. For LOS <7 days, NIHSS
>16 (OR 50.2), iICP (OR 15.8), and age >65 (OR 3.8) were significant for mortality. For LOS >7 days,
pneumonia (OR 2.8) and NIHSS >16 (OR 14.0) were key. Poor outcome was driven by NIHSS, prestroke
disability, and CT ASPECTS across both groups.

Table 9: Multivariate Analysis: Predictors of In-Hospital Mortality and Poor Outcome

In-hospital Death Poor Outcome (mRS >3)

LOS <7 d OR | LOS>7d LOS <7 d OR | LOS>7d
Variable (95% CD) OR (95% CI) (95% CD OR (95% CI)
Age>65y 3.8(1.410.3) 5.0 (1.813.9) 2.5(1.25.2) 1.5 (0.82.8)
Prestroke disabled 2.0 (0.94.5) 1.5(0.73.2) 3.0 (1.56.0) 2.8 (1.45.6)
CT ASPECTS <7 2.5(1.25.2) 1.8 (0.93.6) 2.8 (1.45.6) 2.0 (1.04.0)
NIHSS >16 50.2 (20.1125.4) 14.0 (5.039.2) 60.5 (25.3144.8) 40.2 (15.0107.8)
Pneumonia 0.9 (0.42.0) 2.8 (1.45.6) 6.5 (3.014.1) 6.0 (2.812.9)
iICP 15.8 (7.533.2) 2.5 (1.06.2) 2.0 (0.85.0) 1.5 (0.63.8)
Other complications 6.0 (2.812.9) 2.5(1.25.2) 3.51.77.2) 2.8 (1.45.6)

Attributable Risks: Table 10 shows Stroke severity (38.5%) and iICP (15.5%) dominated mortality for LOS <7
days, while age (23.5%) and pneumonia (13.0%) were key for LOS >7 days. Poor outcome was driven by NIHSS
(17.0%) and prestroke disability (16.5%).

Table 10: Attributable Risks of In-Hospital Mortality and Poor Outcome

In-hospital Death Poor Outcome (mRS >3)

Variable LOS<7d LOS>7d LOS<7d LOS>7d
Age>65y 15.0 23.5 12.0 4.0
Prestroke disabled 8.5 NS 16.5 11.0

CT ASPECTS <7 10.0 7.5 10.5 8.0
NIHSS >16 38.5 22.0 17.0 13.5
Pneumonia NS 13.0 5.0 6.5

iICP 15.5 8.0 4.0 0.5

Other complications 14.0 12.5 6.0 6.5

Total explained 91.5 86.5 81.0 50.0
Iqbal et al. International Journal of Current Pharmaceutical Review and Research
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Discussion

This study provides critical insights into the factors
influencing in-hospital mortality and morbidity in
AIS patients in a South Indian tertiary care setting,
aligning closely with the findings of Koennecke et
al. (2011). Stroke severity (NIHSS >16) was the
dominant predictor of mortality (38.5% AF for
LOS <7 days), consistent with the parent study
37.5% AF [7]. This reflects the profound impact of
neurological  deficits on early outcomes,
particularly in severe strokes, where large vessel
occlusions often lead to rapid deterioration [8].
The high OR for NIHSS >16 (50.2 for LOS <7
days) underscores the need for urgent reperfusion
therapies, though access to rt-PA remains limited in
India [2].

Age >65 years contributed significantly to
mortality, mirroring global trends where older
patients face worse outcomes due to reduced
physiological reserve [9]. Prestroke disabilities
highlights the importance of baseline functional
status, as dependent patients are less likely to
recover fully [10]. The novel inclusion of CT
ASPECTS score in this study revealed a significant
association with poor outcome (OR 2.8), supporting
its utility as a prognostic marker in resource-limited
settings where advanced imaging is often
unavailable [13].

Among modifiable factors, iICP and pneumonia
were major contributors, aligning with the parent
study findings (14.3% and 12.2%, respectively) [7].
iICPs high impact in early mortality emphasizes the
need for aggressive cerebral edema management,
such as optimal osmotherapy or decompressive
craniectomy, though the latter is rarely performed in
India due to resource constraints [15].

Pneumonia’s role in longer LOS reflects aspiration
risks, particularly in patients with dysphagia, a
common issue in stroke units [11]. Implementing
routine dysphagia screening and prophylactic
antibiotics could reduce pneumonia incidence, as
demonstrated in Western studies [11].

Comorbidities like hypertension and atrial
fibrillation increased poor outcome risk, consistent
with global data [12]. The slightly higher mortality
rate (6.0% vs. 5.4% in the parent study) may reflect
regional challenges, including delayed presentation
(median >6 hours) and limited thrombolytic therapy
[3]. The 3-month follow-up, unique to this study,
showed persistent poor outcomes (41.7%),
suggesting that early interventions may not fully
mitigate long-term dis- ability, particularly in
severe cases.

Limitations include the single-center design, which
may limit generalizability, and the smaller sample

size (n=216 vs. 16,518 in the parent study),
potentially reducing statistical power for rare
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events like iICP (2.8% prevalence). Incomplete
follow-up data at 3 months could introduce bias,
and the lack of detailed complication subcategories
(e.g., specific causes of other complications) limits
granularity. Future studies should incorporate
multi-center data, explore additional complications
(e.g., heart failure, depression), and assess long-
term out- comes beyond 3 months to better inform
stroke care strategies in India.

Conclusion

This study highlights that nonmodifiable factors,
particularly stroke severity and age, dominate early
AIS mortality and morbidity in a South Indian
tertiary care setting. However, modifiable
complications like pneumonia and iICP offer
significant opportunities for intervention. Stroke
units in India should prioritize routine dysphagia
screening, early antibiotic prophylaxis for
pneumonia in patients who are prone for aspiration,
and aggressive management of cerebral edema to
improve outcomes. The integration of CT
ASPECTS score enhances prognostic accuracy,
supporting its adoption in resource-limited settings.
These findings underscore the need for tailored
stroke care protocols in India, addressing both
clinical and systemic challenges to reduce the
stroke burden. Future research should focus on
multi-center studies and long-term outcomes to
further refine stroke management strategies.

References

1. Virani SS, Alonso A, Benjamin EJ, et al. heart
disease and stroke statistics2020 update: a
report from the American Heart Association.
Circulation 2020; 141:¢139e596.

2. Pandian JD, Sudhan P. Stroke epidemiology
and stroke care services in India. J Stroke
2018;20:319326.

3. Khanna R, Kumar V, Pandian JD. Stroke
care in India: challenges and opportunities.
Neurol India 2020; 68:993999.

4. Langhorne P, de Villiers L, Pandian JD.
Applicability of stroke-unit care to low-income
and middle-income countries. Lancet Neurol
2017; 16:252260.

5. Das SK, Banerjee TK, Biswas A. Stroke in
India: epidemiology and challenges. Neurol
India 2021; 69:292298.

6. Feigin VL, Stark BA, Johnson CO, et al
Global, regional, and national burden of stroke
and its risk factors, 19902019: a systematic
analysis for the Global Burden of Disease
Study 2019. Lancet Neurol 2022; 21:941950.

7. Koennecke HC, Belz W, Berfelde D, et al.
Factors influencing in-hospital mortality and
morbidity in patients treated on a stroke unit.
Neurology 2011; 77:965972.

8. Smith EE, Shobha N, Dai D, et al. Predictors of
in-hospital mortality after acute ischemic stroke

International Journal of Current Pharmaceutical Review and Research

522



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

Iqbal et al.

in a population-based study. Stroke 2017;
48:297303.

Knoflach M, Matosevic B, Riicker M, et al.
Functional recovery after ischemic strokea
matter of age: data from the Austrian Stroke
Unit Registry. Neurology 2016; 86:279285.
Ganesh A, Luengo-Fernandez R, Wharton
RM, et al. Trajectory of functional recovery
after stroke: a longitudinal cohort study. Stroke
2019; 50:19191925.

Teh WH, Smith CJ, Barlas RS, et al.
Management of post-stroke pneumonia: a
systematic review and meta-analysis. Stroke
2018; 49:27562763.

Odum L, Andersen HE, Juul Christiansen J.
Comorbidities and outcomes in acute is-
chemic stroke: a registry-based study. Eur J

13.

14.

15.

16.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Neurol 2019; 26:123129.

Barber PA, Demchuk AM, Zhang J, et al.
Validity and reliability of the Alberta Stroke
Program Early CT Score in acute stroke.
Stroke 2016; 47:19171922.

Kumar S, Selim MH, Caplan LR. Medical
complications after stroke. Lancet Neurol
2015; 14:105118.

Wijdicks EF, Sheth KN, Carter BS, et al.
Recommendations for the management of cere-
bral and cerebellar infarction with swelling: a
statement for healthcare professionals from the
American Heart Association/American Stroke
Association. Stroke 2014; 45:12221238.
Rockinger M, Eicheldinger C. Macro for
calculating sequential attributable fractions.
Stat Med 2010; 29:123134.

International Journal of Current Pharmaceutical Review and Research

523



