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 Abstract 

Background: Stroke-associated pneumonia (SAP) is among the most common 
complications following ischemic stroke and is strongly linked with increased 
morbidity, prolonged hospitalization, and mortality. Objective: To determine the 
frequency of stroke-associated pneumonia (SAP) in patients with acute ischemic 
stroke and to evaluate its association with demographic and clinical 
characteristics. Methods: This cross-sectional study was conducted at the 
Department of General Medicine, KEMU/Mayo Hospital, Lahore, from 
December 2024 to April 2025 . A total of 140 patients aged 30–80 years with 
acute ischemic stroke presenting within 24 hours of onset were enrolled using non-
probability consecutive sampling. Patients with pre-existing infections were 
excluded. All patients were followed for 30 days post-stroke for the development of 
SAP using clinical, radiological, and laboratory criteria. Results: The mean age 
of the study population was 59.4 ± 10.7 years, and 58.6% were male. The 
overall frequency of SAP was 20.7% (29/140). Patients aged ≥60 years had a 
significantly higher frequency of SAP compared to those <60 years (27.5% vs. 
13.2%, p = 0.03). Gender, body mass index, and duration of symptoms before 
presentation were not significantly associated with SAP. Conclusion: SAP is a 
common complication of ischemic stroke, affecting approximately one in five 
patients. Advanced age is a significant risk factor, while gender, BMI, and 
symptom duration showed no significant association. Early recognition of high-risk 
patients and implementation of preventive measures such as dysphagia screening, 
aspiration precautions, and infection monitoring are essential to improve outcomes 
in stroke care. 
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INTRODUCTION
A stroke is defined as a cerebrovascular medical 
emergency characterized by the sudden loss of 
neurological function attributable to a hemorrhage 
in the brain tissue or an interruption of the blood 

supply [1]. Pakistan has 21.8% of cases of stroke 
and/or transient ischemic attack, according to a 
recent survey. Stroke-specific fatality ranges 7 to 20% 
in various studies in our country [2].  Approximately 
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60% of stroke sufferers are at higher risk of 
complications and a significant proportion, i.e., 
89%, are not able to perform routine activities 
independently.  Our population's stroke causes are 
comparable to those of other Western nations, where 
diabetes mellitus, heart disease, smoking, 
hypertension, and dyslipidemia account for the 
majority of cases [3]. The prognosis, length of stay in 
the hospital, and cost of healthcare are all 
significantly impacted by infections, which are a 
frequent stroke complication [4]. Neurological as 
well as medical complications, including pneumonia, 
are major causes of stroke-related mortality.  Up to 
one-third of stroke patients suffer from pneumonia.  
Various terminologies (e.g., chest infection, stroke-
associated pneumonia (SAP), post-stroke pneumonia, 
aspiration pneumonia) are used for the variable 
spectrum of lower respiratory tract infections (LRTIs) 
complicating stroke [5,6]. 
 Pneumonia that occurs within the first week 
following the onset of stroke symptoms is considered 
SAP. It is now increasingly recognized as a distinct 
clinical entity, different from community-acquired or 
hospital-acquired pneumonia, because of its unique 
pathophysiological basis and temporal relationship 
with stroke [7].  Globally, the frequency of SAP 
ranges between 7% and 22%, although some 
intensive care–based cohorts have reported even 
higher rates.  These variations largely reflect 
differences in study design, diagnostic criteria, 
population characteristics, and preventive strategies 
employed [8].  Nonetheless, SAP consistently 
emerges as a leading cause of post-stroke morbidity 
and mortality.  The development of SAP in ischemic 
stroke is multifactorial [9[.  Dysphagia is one of the 
strongest predictors, as impaired swallowing and 
reduced protective airway reflexes promote aspiration 
of oropharyngeal contents.  Studies estimate that up 
to 65% of stroke patients experience some degree of 
dysphagia, highlighting the magnitude of this risk 
factor.  Similarly, a reduced level of consciousness, 
immobility, and stroke severity, particularly 
involvement of the brainstem and cortical areas 
regulating swallowing, are major contributors [10]. 
Post-stroke immunosuppression also plays a crucial 
role, in addition to mechanical factors. The stroke-
induced immunodepression syndrome (SIDS), 
characterized by lymphopenia, reduced monocyte 

function, and impaired cytokine responses, 
predisposes patients to infections.  This interplay of 
neurological, mechanical, and immunological 
dysfunction sets the stage for the high frequency of 
SAP in ischemic stroke populations [11]. 
 The term “Stroke Associated Pneumonia” (SAP) was 
first used by Hilker R and his colleagues, and they 
found 21% incidence of SAP in patients with acute 
stroke.  In another study by Hassan et al., 23% 
prevalence of SAP was reported.  Aspiration 
combined with stroke-induced immune depression is 
the likely pathology of SAP, which consists of 
complex neuro-humoral pathways including the 
hypothalamic-pituitary-adrenal axis and autonomic 
system [12].  SAP has an increased incidence in 
elderly patients and those who exhibit abnormal 
water swallowing tests, dysarthria, cognitive 
impairment, and severe post-stroke disability [13].  
Timely assessment of these factors can help 
determine stroke patients who are at high risk of 
developing SAP.  The rationale of our study is to 
find out the magnitude of SAP in stroke patients so 
as to allow early recognition and timely management 
of these patients [14]. 
 
Objective 
To determine the frequency of stroke-associated 
pneumonia in patients with ischemic stroke. 
 
Methodology 
This Cross-sectional study was conducted at the 
Department of General Medicine, KEMU/Mayo 
Hospital, Lahore from December 2024 to April 
2025. A total of 140 patients were included. The 
sample size was calculated using a 95% confidence 
level, a 7% margin of error, and an expected 
frequency of stroke-associated pneumonia (SAP) of 
20%. Patients were enrolled using a non-probability 
consecutive sampling technique. Patients aged 30–80 
years, both genders, with acute ischemic stroke 
presenting within 24 hours of onset (as per 
operational definition) were included in the study. 
Patients who already had a fever or another 
identifiable source of infection before the 
development of pneumonia were excluded. 
 
Data collection  
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After approval of the synopsis from the hospital 
ethical committee, 140 patients fulfilling the 
inclusion criteria were enrolled in this study, 
presenting in the Medicine Department, 
KEMU/Affiliated Hospital, Lahore. Written 
informed consent was obtained from each 
participant or their legal guardian before inclusion. 
All patients diagnosed with acute ischemic stroke 
were followed for up to 30 days post-stroke for the 
development of SAP. Diagnosis of SAP was made 
using standardized criteria for definite and probable 
cases. Clinical evaluation included detailed history 
regarding new-onset cough, purulent sputum, 
dyspnea, and fever, along with thorough respiratory 
examination findings. Laboratory investigations 
included serial temperature recordings, complete 
blood count to assess leukocytosis or leukopenia, and 
arterial blood gas analysis. Radiological evaluation 
with chest X-rays was performed to detect new or 
progressive infiltrates, consolidation, or cavitation 
suggestive of pneumonia. All data were documented 
in a predesigned proforma by the principal 
investigator and trained medical staff. 
 
Data Analysis 
Data were entered and analyzed using SPSS version 
26. Quantitative variables, such as age, body mass 

index (BMI), and duration of symptoms, were 
presented as mean ± standard deviation (SD). 
Qualitative variables, including gender and 
occurrence of SAP, were described as frequencies 
and percentages. Effect modifiers such as age, 
gender, BMI, and duration of symptoms were 
controlled through stratification. Post-stratification, 
the chi-square test was applied, and a p-value of 
≤0.05 was considered statistically significant. 
 
Results 
Data were collected from 140 patients, mean age of 
the cohort was 59.4 ± 10.7 years, with patients who 
developed SAP being older on average (63.2 ± 9.8 
years) compared to those without SAP (58.4 ± 10.8 
years). Males constituted 58.6% of the study 
population, and the proportion of males was slightly 
higher among SAP cases (65.5%) compared to non-
SAP cases (56.8%). Females represented 41.4% of 
the overall population. The mean BMI was similar 
across groups (SAP: 27.1 ± 3.9 kg/m² vs. No SAP: 
26.1 ± 4.2 kg/m²). The mean duration of presenting 
symptoms was 13.5 ± 5.9 hours in the SAP group 
compared to 12.6 ± 6.6 hours in the non-SAP group. 
 

 
Table 1. Baseline Characteristics of Patients with Ischemic Stroke (N = 140) 
Variable Total (N=140) SAP (n=29) No SAP (n=111) 
Age (years), mean ± SD 59.4 ± 10.7 63.2 ± 9.8 58.4 ± 10.8 
Gender – Male, n (%) 82 (58.6) 19 (65.5) 63 (56.8) 
Gender – Female, n (%) 58 (41.4) 10 (34.5) 48 (43.2) 
BMI (kg/m²), mean ± SD 26.3 ± 4.1 27.1 ± 3.9 26.1 ± 4.2 
Duration of symptoms (hrs), mean ± SD 12.8 ± 6.4 13.5 ± 5.9 12.6 ± 6.6 
 
The frequency of SAP was higher in patients aged 60 
years or above (27.5%) compared to those below 60 
years (13.2%), and this difference was statistically 
significant (p = 0.03). In contrast, SAP was slightly  

 
more frequent in males (23.2%) than females 
(17.2%), but the difference was not statistically 
significant (p = 0.39). 
 

 
Table 2. Frequency of SAP Stratified by Age and Gender (N = 140) 
Variable SAP Present (n=29) SAP Absent 

(n=111) 
Frequency (%) p-value 

Age < 60 years 10 66 13.2% 0.03* 
Age ≥ 60 years 19 45 27.5% 
Male 19 63 23.2% 0.39 
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Female 10 48 17.2% 

 
Patients with BMI ≥25 kg/m² had a higher frequency 
of SAP (23.1%) than those with BMI <25 kg/m² 
(17.7%), but this difference did not reach statistical 
significance (p = 0.42). Similarly, patients presenting  
 

 
after 12 hours of symptom onset showed a slightly 
higher frequency of SAP (23.0%) compared to those 
presenting within 12 hours (18.2%), but the 
association was not statistically significant (p = 0.55). 
 

 
Table 3. Frequency of SAP Stratified by BMI and Duration of Symptoms (N = 140) 
Variable SAP Present (n=29) SAP Absent (n=111) Frequency (%) p-value 
BMI < 25 kg/m² 11 51 17.7% 0.42 
BMI ≥ 25 kg/m² 18 60 23.1%  
Symptoms < 12 hrs 12 54 18.2% 0.55 
Symptoms ≥ 12 hrs 17 57 23.0%  
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A significant association was observed only between 
age group and SAP (χ² = 4.58, p = 0.03). Gender (χ² 
= 0.75, p = 0.39), BMI (χ² = 0.64, p = 0.42), and  
 

 
symptom duration (χ² = 0.36, p = 0.55) showed no 
statistically significant relationship with SAP 
occurrence. 
 

 
Table 4. Association of Age, Gender, and BMI with SAP in Ischemic Stroke (Chi-square Test Results) 
Variable χ² value df p-value 
Age group 4.58 1 0.03* 
Gender 0.75 1 0.39 
BMI group 0.64 1 0.42 
Duration 0.36 1 0.55 
 
Discussion 
In this cross-sectional study conducted at a tertiary 
care hospital in Lahore, the frequency of stroke-
associated pneumonia (SAP) among patients with 
ischemic stroke was found to be 20.7%. This finding 
aligns with reported global incidence rates of SAP,  
which range between 7% and 22%, underscoring the 
clinical importance of this complication in acute 
stroke care. Our study reinforces the evidence that  
 
 
SAP is a frequent and serious post-stroke event in 
hospitalized patients, particularly in those with 
advanced age. Age was observed to be a significant 
factor associated with SAP, as patients aged ≥60 years 

demonstrated a higher frequency of pneumonia 
compared to younger individuals. This is consistent 
with prior studies, which have highlighted advanced 
age as a strong independent predictor of post-stroke 
infections [14]. Elderly patients often exhibit 
multiple risk-enhancing factors, including 
diminished cough reflex, impaired swallowing 
mechanisms, greater comorbidity burden, and 
immune senescence, all of which collectively increase 
susceptibility to respiratory infections. In contrast, 
gender and body mass index (BMI) were not found 
to be significantly associated with SAP in our cohort. 
While some research has suggested potential gender-
related differences in pneumonia risk, our findings 
indicate that the effect of gender may be less 
prominent when other stronger risk factors such as 
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age and dysphagia are accounted for. Similarly, BMI 
did not appear to influence pneumonia risk in this 
study [15]. This is in line with most literature, which 
rarely identifies obesity or underweight status as 
direct predictors of SAP, though extreme 
malnutrition may indirectly predispose to infections 
through impaired immunity [16]. 
Duration of symptoms before presentation also 
showed no statistically significant relationship with 
SAP in this study. However, it is worth noting that 
delayed presentation after stroke onset is often 
associated with worse overall prognosis, and may 
indirectly influence infection risk by limiting timely 
interventions such as dysphagia screening and 
mobilization. Larger studies may be needed to clarify 
this association [17]. The pathophysiology underlying 
SAP is multifactorial. Dysphagia and impaired airway 
reflexes are widely recognized as the most important 
contributors, with aspiration being the primary 
mechanism. Additionally, the concept of stroke-
induced immunodepression syndrome (SIDS) has 
gained increasing attention, whereby stroke triggers 
systemic immunosuppression through 
neuroendocrine and autonomic pathways, 
predisposing patients to pneumonia. These 
mechanisms explain why SAP is particularly 
prevalent in ischemic stroke patients, independent of 
conventional pneumonia risk factors [18]. 
The clinical consequences of SAP are profound. 
Patients who develop pneumonia after stroke 
experience longer hospital stays, higher rates of 
admission to intensive care, delayed initiation of 
rehabilitation, and higher mortality rates compared 
to those without pneumonia. In our study, while 
mortality data were not captured, the frequency of 
SAP highlights its potential contribution to worse 
outcomes. Early recognition of at-risk patients is 
therefore critical. Preventive strategies such as early 
dysphagia screening, aspiration precautions, strict 
oral care, head elevation during feeding, and timely 
mobilization have been shown to reduce SAP 
incidence [19]. Prophylactic antibiotics, however, 
remain controversial and are not routinely 
recommended. Our study adds valuable data to the 
limited literature on SAP in low- and middle-income 
countries (LMICs) such as Pakistan, where structured 
stroke units and standardized infection control 
protocols are not widely implemented. Local data are 

essential to guide policy makers and clinicians in 
designing effective stroke care pathways. Given the 
rising incidence of stroke in South Asia, greater focus 
on secondary complications such as SAP is necessary 
to improve patient outcomes [20,21]. 
Limitations of this study include its single-center 
design, which may limit generalizability, and the 
relatively small sample size of 140 patients, which 
reduces the statistical power to detect associations 
with less common risk factors. Furthermore, while 
SAP diagnosis was based on clinical, radiological, 
and laboratory criteria, the possibility of diagnostic 
overlap with other pulmonary conditions cannot be 
entirely excluded. Despite these limitations, the 
study provides a reliable estimate of SAP frequency 
in a representative ischemic stroke cohort from 
Pakistan. 
 
Conclusion 
It is concluded that stroke-associated pneumonia 
(SAP) is a frequent complication in patients with 
ischemic stroke, with a frequency of approximately 
one-fifth of cases in our study population. Advanced 
age was found to be a significant risk factor, whereas 
gender, body mass index, and symptom duration did 
not show statistically significant associations. These 
findings highlight the importance of early 
recognition and preventive measures, particularly in 
elderly stroke patients, to reduce the burden of 
pneumonia-related morbidity and mortality. 
Strengthening post-stroke care through routine 
dysphagia screening, aspiration precautions, and 
infection monitoring can play a critical role in 
improving outcomes. 
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