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Abstract

Background: Stroke is a leading cause of disability and mortality in the world. Infections can be a frequent 
complication after a stroke and may affect recovery from a stroke, particularly with hemorrhage. 
Objective: The purpose of the present study was to compare demographic characteristics, clinical risk 
factors, and the prevalence of post-stroke infections among patients with ischemic stroke, intracerebral 
hemorrhage (ICH), and subarachnoid hemorrhage (SAH) and to describe infection-related care practices 
among affected patients. Methodology: This comparative cross-sectional study conducted at inpatient 
department of neurology, Shaheed Suhrawardy Medical College & Hospital, Dhaka, Bangladesh, from 
January 2025 to December 2025. In all, 384 consecutive patients with stroke were included. A structured 
interview schedule and medical record review were used to gather data on the variables related to a person's 
demographic information, vascular risk factors, stroke type, and post-stroke infections. Stroke was 
categorized as ischemic or as hemorrhagic (ICH and SAH). Results: There were 384 stroke survivors, 
including 291 (75.8%) ischemic stroke, 73 (19.0%) intracerebral hemorrhage (ICH), and 20 (5.2%) 
subarachnoid hemorrhage (SAH) patients. The mean age of patients with ischemic stroke was significantly 
older than patients with ICH and SAH (p < 0.001). There was a significant difference between stroke 
subtypes in terms of hypertension (p = 0.006) and smoking (p = 0.010). There was a significant difference 
in post-stroke infection rate between patients with ICH (84.9%) and SAH (85.0%) versus those with 
ischemic stroke (45.4%) (p < 0.001). The frequency of oral infection was also significantly different 
between stroke subtypes (p < 0.001) but was similar for urinary tract infection, upper respiratory tract 
infection, pneumonia, and bed sore infection. Poor oral hygiene was the most prevalent level of care among 
patients with oral infection (47.5%), while the use of an indwelling urinary catheter (85.7%) and nasogastric 
tube feeding (71.4%) were common among patients with urinary tract infection and pneumonia, 
respectively of the infected patients. Conclusion: Survivors of a hemorrhagic stroke were more likely to 
have an infection than survivors of an ischemic stroke, and oral infection was common. Further work to 
enhance oral hygiene, optimize urinary catheter use, and improve strategies for aspiration prevention may 
help decrease preventable infection. [Bangladesh Journal of Infectious Diseases, June 2026;13(1):354-359]
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Introduction
Stroke is one of the leading causes of death and 
disability globally, and the burden of stroke is 
growing in low- and middle-income countries like 
Bangladesh. Post-stroke complications are an 
important field of study in Bangladesh, where 
limited stroke service delivery and delayed 
presentation, along with a high burden of vascular 
risk factors, result in poor outcomes1,2. Post-stroke 
infectious complications have been recognized as 
clinically significant due to the risk of further 
hospitalization, disability, and increased mortality 
or risk of re-hospitalization3,4. 
There are two major types of strokes: ischemic 
and hemorrhagic. Hemorrhagic stroke is further 
divided into intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH). ICH is the most 
common type of hemorrhagic stroke and makes up 
the bulk of hemorrhagic strokes and is typically 
linked to high blood pressure-related rupture of 
small cerebral vessels. Infections after a stroke are 
sig                                                        nificant 
complications that can exacerbate the effects of the 
stroke and extend the duration of hospitalization3,5. 
The most frequent post-stroke infections are 
pneumonia, urinary tract infection, bloodstream 
infection, and, less commonly, meningitis or 
ventriculitis. Pneumonia is frequently the most 
common infection following ischemic stroke and 
hemorrhagic stroke, frequently associated with 
altered mentation, dysphagia, aspiration, 
immobility, and invasive devices6. 
Intracerebral haemorrhage patients are at greater 
risk of developing post-stroke infections, especially 
during the acute phase of the stroke. Intraventricular 
haemorrhage has also been shown to be an 
important predictor of infectious complications5. 
Previous studies have shown that infections after 
intracerebral hemorrhage are associated with longer 
intensive care and hospital stays, a greater need for 
supportive interventions, and poorer functional 
outcomes. 
Most of the evidence is derived from the setting of 
hospital admission and neurocritical care; however, 
there is limited evidence available from 
Bangladesh, particularly patients managed in the 
follow-up/outpatient setting. 
This is because of variation in swallowing 
assessment, antibiotic use, catheter use, hygiene, 
and follow-up routines among the local infection 
patterns7. 
A comparative study of the infective complications 
among ischemic stroke and hemorrhagic stroke 
patients is required in Bangladesh to identify the 

common types of infective complications, clinical 
predictors, and the outcome in our environment. 
This evidence can help clinicians recognize at an 
early stage who is at risk and thus recommend 
preventive measures, particularly for pneumonia 
and other preventable infections.
     
Methodology
Study Design and Setting: The present study was a 
comparative cross-sectional study that was carried 
out during the period January 2025 to December 
2025 at the Inpatient Department of Neurology, 
Shaheed Suhrawardy Medical College Hospital, 
Dhaka, Bangladesh. The objective of this study was 
to compare the prevalence and the trends of 
post-stroke infections in patients with ischemic 
stroke (IS), intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH) and to determine 
infection-specific care practices associated with 
post-stroke infections in inpatient care.
Study Population: During the study period, 384 
consecutive patients with stroke were enrolled in the 
neurology outpatient clinic. Diagnosis of stroke was 
confirmed clinically and with computed 
tomography or magnetic resonance imaging. 
Selection Criteria: Adult patients with an age of 
more than or equal to 18 years, ischemic stroke, 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH), all confirmed clinically and 
with neuroimaging; patients who were diagnosed as 
a case of stroke with manifestation of infection at 
least 48 hours of admission and patients who had 
given written informed consent were included in 
this study. 
Patients aged less than 18 years, ICU patients at the 
time of recruitment, patients with transient ischemic 
attack (TIA), stroke mimics or other non-stroke 
neurological disorders or patients with incomplete 
clinical data or who refused to participate were 
excluded from this study.
Data Collection: A pretested and structured 
questionnaire and existing medical records were 
used during the data collection for this study. 
Information on demographic characteristics such as 
age, gender, residence, education level, and income 
category, vascular risk factors (hypertension, 
diabetes mellitus, dyslipidaemia, and smoking), 
stroke subtype, and post-stroke infections was 
recorded.  
Post-stroke infections (PSTI) such as urinary tract 
infection (UTI), upper respiratory tract infection 
(URTI), pneumonia, bed sore infection, and oral 
infection were recorded as clinical signs and when 
medical records were available. Data were also 

gathered on infection-related care practices such as 
oral hygiene, urinary catheter use, feeding method 
and care practices for preventing pressure sores.
Statistical Analysis: The data were typed, cleaned, 
and analyzed in Python 3.12. Continuous variables 
were expressed as mean ± standard deviation (SD), 
and categorical variables were expressed as 
frequencies and percentages. Comparisons of 
demographic and clinical characteristics of 
ischemic stroke, ICH, and SAH patients were 
carried out using one-way ANOVA for continuous 
variables and Pearson's chi-square test for 
categorical variables. Pearson's chi-square test was 
also used to evaluate associations between 
infection-specific care practices and post-stroke 
infections. The p-value was determined on a 
two-tailed basis, and a p-value < 0.05 was 
considered statistically significant.
Ethical Considerations: The study was conducted 
after securing ethical clearance through the 
Institutional Review Board (IRB) of Shaheed 
Suhrawardy Medical College Hospital. All 
participants gave written informed consent before 
participating. The participants' confidentiality and 
anonymity were respected throughout the study, and 
all the data collected were solely for research 
purposes, following the principles of the 
Declaration of Helsinki.

Results
A total of 384 stroke patients were included in the 
study. Among the enrolled subjects, 291(75.8%) 
had ischemic stroke, 73(19.0%) cases had 
intracerebral hemorrhage (ICH) and 20(5.2%) cases 
had subarachnoid hemorrhage (SAH).
There were 291(75.8%) patients with ischemic 
stroke, 73(19.0%) patients with intracerebral 
hemorrhage (ICH) and 20(5.2%) patients with 
subarachnoid hemorrhage (SAH). There were 
significant differences among the three groups in 
mean age; ischemic stroke patients were older than 
ICH and SAH patients (p < 0.001). There were no 
differences between the stroke subtypes in terms of 
sex (p = 0.8804), residence (p = 0.7771), education 
level (p = 0.9970), or income category (p = 0.8104) 
(Table 1).
The clinical features of patients with 
stroke-by-stroke subtype was recorded. The 
prevalence of hypertension was significantly higher 
in patients with intracerebral hemorrhage (75.3%) 
compared with patients who had ischemic stroke 
(55.0%) and subarachnoid hemorrhage (65.0%) (p = 
0.0058). 

There was also a significant difference between 
smoking habits in the 3 stroke subtypes (p = 
0.0095). There were no significant differences 
between the study groups in the prevalence of 
diabetes (p = 0.3754) or dyslipidaemia (p = 0.0729) 
(Table 2).

 

Patients could experience more than one type of 
post-stroke infection. There was a significant 
difference in post-stroke infection across the 3 
groups (p < 0.001), with higher proportions of 
patients with intracerebral hemorrhage (84.9%) and 
subarachnoid hemorrhage (85.0%) compared to 

ischemic stroke (45.4%). There was also a 
significant difference between stroke subtypes for 
oral infection (p < 0.001). The prevalence of UTI (p 
= 0.212), upper respiratory tract infection (URTI) (p 
= 0.073), pneumonia (p = 0.755), and bed sore 
infection (BSI) (p = 0.655) was not significantly 
different (Table 3).

The vast majority of PSI patients were reported to 
have used some type of antimicrobial treatment. In 
patients who had oral infection (n = 118), the most 
common oral care practice was poor oral hygiene 
(47.5%), followed by irregular (39.8%) and regular 
(12.7%) oral hygiene. A total of 63 patients had 
urinary tract infection (UTI), 85.7% of whom had 
an indwelling urinary catheter and 14.3% a condom 
catheter or diaper. When patients with upper 
respiratory tract infection (URTI) (n = 57) were 
entered, 73.7% were on oral feeding and 26.3% 
were NG tube feeding. Nasogastric tube feeding 
was reported in 71.4% of patients with pneumonia 
(n = 35) with the remaining 28.6% receiving oral 
feeding. In cases of bed sore infection (n = 40), 
77.5% of patients used a non-pneumatic bed or 
posture change often, while 22.5% used a 
pneumatic bed (Table 4).

Discussion
The present study showed that ischemic stroke was 
the most common stroke type, followed by 
intracerebral hemorrhage (ICH) and subarachnoid 
hemorrhage (SAH), which corroborates with previous 
studies conducted in Bangladesh as well as other 
countries8-11. Patients who suffered ischemic stroke 
were significantly older than those with ICH and 
SAH. Hypertension was a significant factor with ICH 
patients, demonstrating a higher prevalence of this, as 
is well established as the most important modifiable 
risk factor of intracerebral hemorrhage11-15. Smoking 
was also found to be very different in stroke subtypes, 
while diabetes mellitus and dyslipidemia were found 
to be non-significant when compared to each other or 
to smoking. 
One of the most important findings of this study was 
the high prevalence of post-stroke infection among 
the patients who suffered from hemorrhagic stroke 
versus those with ischemic stroke. The results are in 
accord with earlier reports, indicating that patients 
with bleeding strokes tend to have infectious 
complications during poststroke recovery16-17. Poor 
oral hygiene was most common among patients with 
oral infection, while an indwelling urinary catheter 
was most common among patients with UTI and 
nasogastric tube feeding among patients with 
pneumonia. The results of this study paralleled 
previous research that focused on the need for proper 
maintenance of oral hygiene, catheter care, and 
monitoring patients with enteral nutrition for possible 
post-stroke infections18-20.
This study did not aim to prove causality, but rather 
revealed a distribution of care practices that suggest 
some important post-stroke care practices that could 

be modified. Many patients had oral infection and 
poor oral hygiene; many patients had UTI and 
nasogastric tube feeding, and many patients had 
pneumonia. The results indicate measures to improve 
oral care practices, reduce unnecessary 
catheterization, and prevent aspiration should be 
considered to bolster the infection prevention strategy 
used in outpatient stroke care. In conclusion, there 
was a significantly greater amount of post-stroke 
infection in patients with hemorrhagic stroke 
compared to patients with ischemic stroke. Applying 
stronger infection prevention strategies, including 
proper oral hygiene, urinary catheter care, and safe 
use of nasogastric tubes in stroke patients in 
Bangladesh, could have a positive effect on 
decreasing preventable infections and improving 
outcomes. 
There are some limitations of the study. It was 
performed in a single tertiary care hospital with a 
cross-sectional design, which may limit the 
generalizability of the findings and prevent causal 
relationships. A larger multicenter prospective study 
is recommended to confirm these findings.

Conclusion
Intracerebral hemorrhage (ICH) patients and 
subarachnoid hemorrhage (SAH) patients were 
significantly more likely to have post-stroke 
infections when compared to ischemic stroke 
survivors. Oral infection was the only type of 
infection to vary significantly by stroke subtype. 
Most patients with oral infection had poor oral 
hygiene; those with urinary tract infection had an 
indwelling urinary catheter; and those with 
pneumonia had nasogastric tube feeding. The 
findings argue for the need to improve oral care, 
proper use of catheters, and safe feeding strategies in 
the provision of routine post-stroke care, especially in 
those with hemorrhagic stroke. Future multicenter 
prospective studies on a larger scale are warranted to 
confirm these results.
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Introduction
Stroke is one of the leading causes of death and 
disability globally, and the burden of stroke is 
growing in low- and middle-income countries like 
Bangladesh. Post-stroke complications are an 
important field of study in Bangladesh, where 
limited stroke service delivery and delayed 
presentation, along with a high burden of vascular 
risk factors, result in poor outcomes1,2. Post-stroke 
infectious complications have been recognized as 
clinically significant due to the risk of further 
hospitalization, disability, and increased mortality 
or risk of re-hospitalization3,4. 
There are two major types of strokes: ischemic 
and hemorrhagic. Hemorrhagic stroke is further 
divided into intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH). ICH is the most 
common type of hemorrhagic stroke and makes up 
the bulk of hemorrhagic strokes and is typically 
linked to high blood pressure-related rupture of 
small cerebral vessels. Infections after a stroke are 
sig                                                        nificant 
complications that can exacerbate the effects of the 
stroke and extend the duration of hospitalization3,5. 
The most frequent post-stroke infections are 
pneumonia, urinary tract infection, bloodstream 
infection, and, less commonly, meningitis or 
ventriculitis. Pneumonia is frequently the most 
common infection following ischemic stroke and 
hemorrhagic stroke, frequently associated with 
altered mentation, dysphagia, aspiration, 
immobility, and invasive devices6. 
Intracerebral haemorrhage patients are at greater 
risk of developing post-stroke infections, especially 
during the acute phase of the stroke. Intraventricular 
haemorrhage has also been shown to be an 
important predictor of infectious complications5. 
Previous studies have shown that infections after 
intracerebral hemorrhage are associated with longer 
intensive care and hospital stays, a greater need for 
supportive interventions, and poorer functional 
outcomes. 
Most of the evidence is derived from the setting of 
hospital admission and neurocritical care; however, 
there is limited evidence available from 
Bangladesh, particularly patients managed in the 
follow-up/outpatient setting. 
This is because of variation in swallowing 
assessment, antibiotic use, catheter use, hygiene, 
and follow-up routines among the local infection 
patterns7. 
A comparative study of the infective complications 
among ischemic stroke and hemorrhagic stroke 
patients is required in Bangladesh to identify the 

common types of infective complications, clinical 
predictors, and the outcome in our environment. 
This evidence can help clinicians recognize at an 
early stage who is at risk and thus recommend 
preventive measures, particularly for pneumonia 
and other preventable infections.
     
Methodology
Study Design and Setting: The present study was a 
comparative cross-sectional study that was carried 
out during the period January 2025 to December 
2025 at the Inpatient Department of Neurology, 
Shaheed Suhrawardy Medical College Hospital, 
Dhaka, Bangladesh. The objective of this study was 
to compare the prevalence and the trends of 
post-stroke infections in patients with ischemic 
stroke (IS), intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH) and to determine 
infection-specific care practices associated with 
post-stroke infections in inpatient care.
Study Population: During the study period, 384 
consecutive patients with stroke were enrolled in the 
neurology outpatient clinic. Diagnosis of stroke was 
confirmed clinically and with computed 
tomography or magnetic resonance imaging. 
Selection Criteria: Adult patients with an age of 
more than or equal to 18 years, ischemic stroke, 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH), all confirmed clinically and 
with neuroimaging; patients who were diagnosed as 
a case of stroke with manifestation of infection at 
least 48 hours of admission and patients who had 
given written informed consent were included in 
this study. 
Patients aged less than 18 years, ICU patients at the 
time of recruitment, patients with transient ischemic 
attack (TIA), stroke mimics or other non-stroke 
neurological disorders or patients with incomplete 
clinical data or who refused to participate were 
excluded from this study.
Data Collection: A pretested and structured 
questionnaire and existing medical records were 
used during the data collection for this study. 
Information on demographic characteristics such as 
age, gender, residence, education level, and income 
category, vascular risk factors (hypertension, 
diabetes mellitus, dyslipidaemia, and smoking), 
stroke subtype, and post-stroke infections was 
recorded.  
Post-stroke infections (PSTI) such as urinary tract 
infection (UTI), upper respiratory tract infection 
(URTI), pneumonia, bed sore infection, and oral 
infection were recorded as clinical signs and when 
medical records were available. Data were also 
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gathered on infection-related care practices such as 
oral hygiene, urinary catheter use, feeding method 
and care practices for preventing pressure sores.
Statistical Analysis: The data were typed, cleaned, 
and analyzed in Python 3.12. Continuous variables 
were expressed as mean ± standard deviation (SD), 
and categorical variables were expressed as 
frequencies and percentages. Comparisons of 
demographic and clinical characteristics of 
ischemic stroke, ICH, and SAH patients were 
carried out using one-way ANOVA for continuous 
variables and Pearson's chi-square test for 
categorical variables. Pearson's chi-square test was 
also used to evaluate associations between 
infection-specific care practices and post-stroke 
infections. The p-value was determined on a 
two-tailed basis, and a p-value < 0.05 was 
considered statistically significant.
Ethical Considerations: The study was conducted 
after securing ethical clearance through the 
Institutional Review Board (IRB) of Shaheed 
Suhrawardy Medical College Hospital. All 
participants gave written informed consent before 
participating. The participants' confidentiality and 
anonymity were respected throughout the study, and 
all the data collected were solely for research 
purposes, following the principles of the 
Declaration of Helsinki.

Results
A total of 384 stroke patients were included in the 
study. Among the enrolled subjects, 291(75.8%) 
had ischemic stroke, 73(19.0%) cases had 
intracerebral hemorrhage (ICH) and 20(5.2%) cases 
had subarachnoid hemorrhage (SAH).
There were 291(75.8%) patients with ischemic 
stroke, 73(19.0%) patients with intracerebral 
hemorrhage (ICH) and 20(5.2%) patients with 
subarachnoid hemorrhage (SAH). There were 
significant differences among the three groups in 
mean age; ischemic stroke patients were older than 
ICH and SAH patients (p < 0.001). There were no 
differences between the stroke subtypes in terms of 
sex (p = 0.8804), residence (p = 0.7771), education 
level (p = 0.9970), or income category (p = 0.8104) 
(Table 1).
The clinical features of patients with 
stroke-by-stroke subtype was recorded. The 
prevalence of hypertension was significantly higher 
in patients with intracerebral hemorrhage (75.3%) 
compared with patients who had ischemic stroke 
(55.0%) and subarachnoid hemorrhage (65.0%) (p = 
0.0058). 

There was also a significant difference between 
smoking habits in the 3 stroke subtypes (p = 
0.0095). There were no significant differences 
between the study groups in the prevalence of 
diabetes (p = 0.3754) or dyslipidaemia (p = 0.0729) 
(Table 2).

 

Patients could experience more than one type of 
post-stroke infection. There was a significant 
difference in post-stroke infection across the 3 
groups (p < 0.001), with higher proportions of 
patients with intracerebral hemorrhage (84.9%) and 
subarachnoid hemorrhage (85.0%) compared to 

ischemic stroke (45.4%). There was also a 
significant difference between stroke subtypes for 
oral infection (p < 0.001). The prevalence of UTI (p 
= 0.212), upper respiratory tract infection (URTI) (p 
= 0.073), pneumonia (p = 0.755), and bed sore 
infection (BSI) (p = 0.655) was not significantly 
different (Table 3).

The vast majority of PSI patients were reported to 
have used some type of antimicrobial treatment. In 
patients who had oral infection (n = 118), the most 
common oral care practice was poor oral hygiene 
(47.5%), followed by irregular (39.8%) and regular 
(12.7%) oral hygiene. A total of 63 patients had 
urinary tract infection (UTI), 85.7% of whom had 
an indwelling urinary catheter and 14.3% a condom 
catheter or diaper. When patients with upper 
respiratory tract infection (URTI) (n = 57) were 
entered, 73.7% were on oral feeding and 26.3% 
were NG tube feeding. Nasogastric tube feeding 
was reported in 71.4% of patients with pneumonia 
(n = 35) with the remaining 28.6% receiving oral 
feeding. In cases of bed sore infection (n = 40), 
77.5% of patients used a non-pneumatic bed or 
posture change often, while 22.5% used a 
pneumatic bed (Table 4).

Discussion
The present study showed that ischemic stroke was 
the most common stroke type, followed by 
intracerebral hemorrhage (ICH) and subarachnoid 
hemorrhage (SAH), which corroborates with previous 
studies conducted in Bangladesh as well as other 
countries8-11. Patients who suffered ischemic stroke 
were significantly older than those with ICH and 
SAH. Hypertension was a significant factor with ICH 
patients, demonstrating a higher prevalence of this, as 
is well established as the most important modifiable 
risk factor of intracerebral hemorrhage11-15. Smoking 
was also found to be very different in stroke subtypes, 
while diabetes mellitus and dyslipidemia were found 
to be non-significant when compared to each other or 
to smoking. 
One of the most important findings of this study was 
the high prevalence of post-stroke infection among 
the patients who suffered from hemorrhagic stroke 
versus those with ischemic stroke. The results are in 
accord with earlier reports, indicating that patients 
with bleeding strokes tend to have infectious 
complications during poststroke recovery16-17. Poor 
oral hygiene was most common among patients with 
oral infection, while an indwelling urinary catheter 
was most common among patients with UTI and 
nasogastric tube feeding among patients with 
pneumonia. The results of this study paralleled 
previous research that focused on the need for proper 
maintenance of oral hygiene, catheter care, and 
monitoring patients with enteral nutrition for possible 
post-stroke infections18-20.
This study did not aim to prove causality, but rather 
revealed a distribution of care practices that suggest 
some important post-stroke care practices that could 

be modified. Many patients had oral infection and 
poor oral hygiene; many patients had UTI and 
nasogastric tube feeding, and many patients had 
pneumonia. The results indicate measures to improve 
oral care practices, reduce unnecessary 
catheterization, and prevent aspiration should be 
considered to bolster the infection prevention strategy 
used in outpatient stroke care. In conclusion, there 
was a significantly greater amount of post-stroke 
infection in patients with hemorrhagic stroke 
compared to patients with ischemic stroke. Applying 
stronger infection prevention strategies, including 
proper oral hygiene, urinary catheter care, and safe 
use of nasogastric tubes in stroke patients in 
Bangladesh, could have a positive effect on 
decreasing preventable infections and improving 
outcomes. 
There are some limitations of the study. It was 
performed in a single tertiary care hospital with a 
cross-sectional design, which may limit the 
generalizability of the findings and prevent causal 
relationships. A larger multicenter prospective study 
is recommended to confirm these findings.

Conclusion
Intracerebral hemorrhage (ICH) patients and 
subarachnoid hemorrhage (SAH) patients were 
significantly more likely to have post-stroke 
infections when compared to ischemic stroke 
survivors. Oral infection was the only type of 
infection to vary significantly by stroke subtype. 
Most patients with oral infection had poor oral 
hygiene; those with urinary tract infection had an 
indwelling urinary catheter; and those with 
pneumonia had nasogastric tube feeding. The 
findings argue for the need to improve oral care, 
proper use of catheters, and safe feeding strategies in 
the provision of routine post-stroke care, especially in 
those with hemorrhagic stroke. Future multicenter 
prospective studies on a larger scale are warranted to 
confirm these results.
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Introduction
Stroke is one of the leading causes of death and 
disability globally, and the burden of stroke is 
growing in low- and middle-income countries like 
Bangladesh. Post-stroke complications are an 
important field of study in Bangladesh, where 
limited stroke service delivery and delayed 
presentation, along with a high burden of vascular 
risk factors, result in poor outcomes1,2. Post-stroke 
infectious complications have been recognized as 
clinically significant due to the risk of further 
hospitalization, disability, and increased mortality 
or risk of re-hospitalization3,4. 
There are two major types of strokes: ischemic 
and hemorrhagic. Hemorrhagic stroke is further 
divided into intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH). ICH is the most 
common type of hemorrhagic stroke and makes up 
the bulk of hemorrhagic strokes and is typically 
linked to high blood pressure-related rupture of 
small cerebral vessels. Infections after a stroke are 
sig                                                        nificant 
complications that can exacerbate the effects of the 
stroke and extend the duration of hospitalization3,5. 
The most frequent post-stroke infections are 
pneumonia, urinary tract infection, bloodstream 
infection, and, less commonly, meningitis or 
ventriculitis. Pneumonia is frequently the most 
common infection following ischemic stroke and 
hemorrhagic stroke, frequently associated with 
altered mentation, dysphagia, aspiration, 
immobility, and invasive devices6. 
Intracerebral haemorrhage patients are at greater 
risk of developing post-stroke infections, especially 
during the acute phase of the stroke. Intraventricular 
haemorrhage has also been shown to be an 
important predictor of infectious complications5. 
Previous studies have shown that infections after 
intracerebral hemorrhage are associated with longer 
intensive care and hospital stays, a greater need for 
supportive interventions, and poorer functional 
outcomes. 
Most of the evidence is derived from the setting of 
hospital admission and neurocritical care; however, 
there is limited evidence available from 
Bangladesh, particularly patients managed in the 
follow-up/outpatient setting. 
This is because of variation in swallowing 
assessment, antibiotic use, catheter use, hygiene, 
and follow-up routines among the local infection 
patterns7. 
A comparative study of the infective complications 
among ischemic stroke and hemorrhagic stroke 
patients is required in Bangladesh to identify the 

common types of infective complications, clinical 
predictors, and the outcome in our environment. 
This evidence can help clinicians recognize at an 
early stage who is at risk and thus recommend 
preventive measures, particularly for pneumonia 
and other preventable infections.
     
Methodology
Study Design and Setting: The present study was a 
comparative cross-sectional study that was carried 
out during the period January 2025 to December 
2025 at the Inpatient Department of Neurology, 
Shaheed Suhrawardy Medical College Hospital, 
Dhaka, Bangladesh. The objective of this study was 
to compare the prevalence and the trends of 
post-stroke infections in patients with ischemic 
stroke (IS), intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH) and to determine 
infection-specific care practices associated with 
post-stroke infections in inpatient care.
Study Population: During the study period, 384 
consecutive patients with stroke were enrolled in the 
neurology outpatient clinic. Diagnosis of stroke was 
confirmed clinically and with computed 
tomography or magnetic resonance imaging. 
Selection Criteria: Adult patients with an age of 
more than or equal to 18 years, ischemic stroke, 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH), all confirmed clinically and 
with neuroimaging; patients who were diagnosed as 
a case of stroke with manifestation of infection at 
least 48 hours of admission and patients who had 
given written informed consent were included in 
this study. 
Patients aged less than 18 years, ICU patients at the 
time of recruitment, patients with transient ischemic 
attack (TIA), stroke mimics or other non-stroke 
neurological disorders or patients with incomplete 
clinical data or who refused to participate were 
excluded from this study.
Data Collection: A pretested and structured 
questionnaire and existing medical records were 
used during the data collection for this study. 
Information on demographic characteristics such as 
age, gender, residence, education level, and income 
category, vascular risk factors (hypertension, 
diabetes mellitus, dyslipidaemia, and smoking), 
stroke subtype, and post-stroke infections was 
recorded.  
Post-stroke infections (PSTI) such as urinary tract 
infection (UTI), upper respiratory tract infection 
(URTI), pneumonia, bed sore infection, and oral 
infection were recorded as clinical signs and when 
medical records were available. Data were also 

Patterns of Post-Stroke Infections Khan et al

gathered on infection-related care practices such as 
oral hygiene, urinary catheter use, feeding method 
and care practices for preventing pressure sores.
Statistical Analysis: The data were typed, cleaned, 
and analyzed in Python 3.12. Continuous variables 
were expressed as mean ± standard deviation (SD), 
and categorical variables were expressed as 
frequencies and percentages. Comparisons of 
demographic and clinical characteristics of 
ischemic stroke, ICH, and SAH patients were 
carried out using one-way ANOVA for continuous 
variables and Pearson's chi-square test for 
categorical variables. Pearson's chi-square test was 
also used to evaluate associations between 
infection-specific care practices and post-stroke 
infections. The p-value was determined on a 
two-tailed basis, and a p-value < 0.05 was 
considered statistically significant.
Ethical Considerations: The study was conducted 
after securing ethical clearance through the 
Institutional Review Board (IRB) of Shaheed 
Suhrawardy Medical College Hospital. All 
participants gave written informed consent before 
participating. The participants' confidentiality and 
anonymity were respected throughout the study, and 
all the data collected were solely for research 
purposes, following the principles of the 
Declaration of Helsinki.

Results
A total of 384 stroke patients were included in the 
study. Among the enrolled subjects, 291(75.8%) 
had ischemic stroke, 73(19.0%) cases had 
intracerebral hemorrhage (ICH) and 20(5.2%) cases 
had subarachnoid hemorrhage (SAH).
There were 291(75.8%) patients with ischemic 
stroke, 73(19.0%) patients with intracerebral 
hemorrhage (ICH) and 20(5.2%) patients with 
subarachnoid hemorrhage (SAH). There were 
significant differences among the three groups in 
mean age; ischemic stroke patients were older than 
ICH and SAH patients (p < 0.001). There were no 
differences between the stroke subtypes in terms of 
sex (p = 0.8804), residence (p = 0.7771), education 
level (p = 0.9970), or income category (p = 0.8104) 
(Table 1).
The clinical features of patients with 
stroke-by-stroke subtype was recorded. The 
prevalence of hypertension was significantly higher 
in patients with intracerebral hemorrhage (75.3%) 
compared with patients who had ischemic stroke 
(55.0%) and subarachnoid hemorrhage (65.0%) (p = 
0.0058). 

There was also a significant difference between 
smoking habits in the 3 stroke subtypes (p = 
0.0095). There were no significant differences 
between the study groups in the prevalence of 
diabetes (p = 0.3754) or dyslipidaemia (p = 0.0729) 
(Table 2).

 

Patients could experience more than one type of 
post-stroke infection. There was a significant 
difference in post-stroke infection across the 3 
groups (p < 0.001), with higher proportions of 
patients with intracerebral hemorrhage (84.9%) and 
subarachnoid hemorrhage (85.0%) compared to 

ischemic stroke (45.4%). There was also a 
significant difference between stroke subtypes for 
oral infection (p < 0.001). The prevalence of UTI (p 
= 0.212), upper respiratory tract infection (URTI) (p 
= 0.073), pneumonia (p = 0.755), and bed sore 
infection (BSI) (p = 0.655) was not significantly 
different (Table 3).

The vast majority of PSI patients were reported to 
have used some type of antimicrobial treatment. In 
patients who had oral infection (n = 118), the most 
common oral care practice was poor oral hygiene 
(47.5%), followed by irregular (39.8%) and regular 
(12.7%) oral hygiene. A total of 63 patients had 
urinary tract infection (UTI), 85.7% of whom had 
an indwelling urinary catheter and 14.3% a condom 
catheter or diaper. When patients with upper 
respiratory tract infection (URTI) (n = 57) were 
entered, 73.7% were on oral feeding and 26.3% 
were NG tube feeding. Nasogastric tube feeding 
was reported in 71.4% of patients with pneumonia 
(n = 35) with the remaining 28.6% receiving oral 
feeding. In cases of bed sore infection (n = 40), 
77.5% of patients used a non-pneumatic bed or 
posture change often, while 22.5% used a 
pneumatic bed (Table 4).

Discussion
The present study showed that ischemic stroke was 
the most common stroke type, followed by 
intracerebral hemorrhage (ICH) and subarachnoid 
hemorrhage (SAH), which corroborates with previous 
studies conducted in Bangladesh as well as other 
countries8-11. Patients who suffered ischemic stroke 
were significantly older than those with ICH and 
SAH. Hypertension was a significant factor with ICH 
patients, demonstrating a higher prevalence of this, as 
is well established as the most important modifiable 
risk factor of intracerebral hemorrhage11-15. Smoking 
was also found to be very different in stroke subtypes, 
while diabetes mellitus and dyslipidemia were found 
to be non-significant when compared to each other or 
to smoking. 
One of the most important findings of this study was 
the high prevalence of post-stroke infection among 
the patients who suffered from hemorrhagic stroke 
versus those with ischemic stroke. The results are in 
accord with earlier reports, indicating that patients 
with bleeding strokes tend to have infectious 
complications during poststroke recovery16-17. Poor 
oral hygiene was most common among patients with 
oral infection, while an indwelling urinary catheter 
was most common among patients with UTI and 
nasogastric tube feeding among patients with 
pneumonia. The results of this study paralleled 
previous research that focused on the need for proper 
maintenance of oral hygiene, catheter care, and 
monitoring patients with enteral nutrition for possible 
post-stroke infections18-20.
This study did not aim to prove causality, but rather 
revealed a distribution of care practices that suggest 
some important post-stroke care practices that could 

be modified. Many patients had oral infection and 
poor oral hygiene; many patients had UTI and 
nasogastric tube feeding, and many patients had 
pneumonia. The results indicate measures to improve 
oral care practices, reduce unnecessary 
catheterization, and prevent aspiration should be 
considered to bolster the infection prevention strategy 
used in outpatient stroke care. In conclusion, there 
was a significantly greater amount of post-stroke 
infection in patients with hemorrhagic stroke 
compared to patients with ischemic stroke. Applying 
stronger infection prevention strategies, including 
proper oral hygiene, urinary catheter care, and safe 
use of nasogastric tubes in stroke patients in 
Bangladesh, could have a positive effect on 
decreasing preventable infections and improving 
outcomes. 
There are some limitations of the study. It was 
performed in a single tertiary care hospital with a 
cross-sectional design, which may limit the 
generalizability of the findings and prevent causal 
relationships. A larger multicenter prospective study 
is recommended to confirm these findings.

Conclusion
Intracerebral hemorrhage (ICH) patients and 
subarachnoid hemorrhage (SAH) patients were 
significantly more likely to have post-stroke 
infections when compared to ischemic stroke 
survivors. Oral infection was the only type of 
infection to vary significantly by stroke subtype. 
Most patients with oral infection had poor oral 
hygiene; those with urinary tract infection had an 
indwelling urinary catheter; and those with 
pneumonia had nasogastric tube feeding. The 
findings argue for the need to improve oral care, 
proper use of catheters, and safe feeding strategies in 
the provision of routine post-stroke care, especially in 
those with hemorrhagic stroke. Future multicenter 
prospective studies on a larger scale are warranted to 
confirm these results.
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P value of Hypertension=0.0058; P value of Diabetes=0.3754; P value 
of Dyslipidaemia=0.0729; P value of Smoking=0.0095; 
HTN=Hypertension; DM=Diabetes Mellitus; Dyslipid = Dyslipidemia; 
Chi-square test was performed to see the level of significance

Table 1: Demographic Characteristics of Stroke 
Patients by Stroke Subtype (N = 384)

ICH 
(n=73) 

58.1±10.3

36(49.3%)
37(50.7%)

39(53.4%)
34(46.6%)

17(23.3%)
20(27.4%)
22(30.1%)
14(19.2%)

29(39.7%)
28(38.4%)
16(21.9%)

Ischemic
(n=291) 

62.4 ± 9.8

151(51.9%)
140(48.1%)

146(50.2%)
145(49.8%)

70(24.1%)
75(25.8%)
83(28.5%)
63(21.6%)

102(35.1%)
108(37.1%)
81(27.8%)

SAH
(n=20) 

52.7±12.4

11(55.0%)
9(45.0%)

9(45.0%)
11(55.0%)

4(20.0%)
5(25.0%)
6(30.0%)
5(25.0%)

8(40.0%)
8(40.0%)
4(20.0%)

Variables

Age (Years) 
Mean ± SD
Gender
• Female
• Male
Residence
• Rural
• Urban
Education
• Illiterate
• Primary
• Secondary
• Higher
  Secondary
Income
• Low
• Middle
• High 

P value of Hypertension=0.0058; P value of Diabetes=0.3754; P 
value of Dyslipidaemia=0.0729; P value of Smoking=0.0095; 
HTN=Hypertension; DM=Diabetes Mellitus; Dyslipid = 
Dyslipidemia; Chi-square test was performed to see the level of 
significance

Table 2: Clinical Characteristics of Stroke 
Patients (N=384)

ICH 
(n=73) 

55(75.3%)
11(15.1%)

2(2.7%)
5(6.8%)

Ischemic
(n=291) 

160(55.0%)
31(10.7%)
34(11.7%)
66(22.7%)

SAH
(n=20) 

13(65.0%)
1(5.0%)
2(10.0%)
4(20.0%)

Risk
Factors
HTN
DM
Dyslipid
Smoking
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Introduction
Stroke is one of the leading causes of death and 
disability globally, and the burden of stroke is 
growing in low- and middle-income countries like 
Bangladesh. Post-stroke complications are an 
important field of study in Bangladesh, where 
limited stroke service delivery and delayed 
presentation, along with a high burden of vascular 
risk factors, result in poor outcomes1,2. Post-stroke 
infectious complications have been recognized as 
clinically significant due to the risk of further 
hospitalization, disability, and increased mortality 
or risk of re-hospitalization3,4. 
There are two major types of strokes: ischemic 
and hemorrhagic. Hemorrhagic stroke is further 
divided into intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH). ICH is the most 
common type of hemorrhagic stroke and makes up 
the bulk of hemorrhagic strokes and is typically 
linked to high blood pressure-related rupture of 
small cerebral vessels. Infections after a stroke are 
sig                                                        nificant 
complications that can exacerbate the effects of the 
stroke and extend the duration of hospitalization3,5. 
The most frequent post-stroke infections are 
pneumonia, urinary tract infection, bloodstream 
infection, and, less commonly, meningitis or 
ventriculitis. Pneumonia is frequently the most 
common infection following ischemic stroke and 
hemorrhagic stroke, frequently associated with 
altered mentation, dysphagia, aspiration, 
immobility, and invasive devices6. 
Intracerebral haemorrhage patients are at greater 
risk of developing post-stroke infections, especially 
during the acute phase of the stroke. Intraventricular 
haemorrhage has also been shown to be an 
important predictor of infectious complications5. 
Previous studies have shown that infections after 
intracerebral hemorrhage are associated with longer 
intensive care and hospital stays, a greater need for 
supportive interventions, and poorer functional 
outcomes. 
Most of the evidence is derived from the setting of 
hospital admission and neurocritical care; however, 
there is limited evidence available from 
Bangladesh, particularly patients managed in the 
follow-up/outpatient setting. 
This is because of variation in swallowing 
assessment, antibiotic use, catheter use, hygiene, 
and follow-up routines among the local infection 
patterns7. 
A comparative study of the infective complications 
among ischemic stroke and hemorrhagic stroke 
patients is required in Bangladesh to identify the 

common types of infective complications, clinical 
predictors, and the outcome in our environment. 
This evidence can help clinicians recognize at an 
early stage who is at risk and thus recommend 
preventive measures, particularly for pneumonia 
and other preventable infections.
     
Methodology
Study Design and Setting: The present study was a 
comparative cross-sectional study that was carried 
out during the period January 2025 to December 
2025 at the Inpatient Department of Neurology, 
Shaheed Suhrawardy Medical College Hospital, 
Dhaka, Bangladesh. The objective of this study was 
to compare the prevalence and the trends of 
post-stroke infections in patients with ischemic 
stroke (IS), intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH) and to determine 
infection-specific care practices associated with 
post-stroke infections in inpatient care.
Study Population: During the study period, 384 
consecutive patients with stroke were enrolled in the 
neurology outpatient clinic. Diagnosis of stroke was 
confirmed clinically and with computed 
tomography or magnetic resonance imaging. 
Selection Criteria: Adult patients with an age of 
more than or equal to 18 years, ischemic stroke, 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH), all confirmed clinically and 
with neuroimaging; patients who were diagnosed as 
a case of stroke with manifestation of infection at 
least 48 hours of admission and patients who had 
given written informed consent were included in 
this study. 
Patients aged less than 18 years, ICU patients at the 
time of recruitment, patients with transient ischemic 
attack (TIA), stroke mimics or other non-stroke 
neurological disorders or patients with incomplete 
clinical data or who refused to participate were 
excluded from this study.
Data Collection: A pretested and structured 
questionnaire and existing medical records were 
used during the data collection for this study. 
Information on demographic characteristics such as 
age, gender, residence, education level, and income 
category, vascular risk factors (hypertension, 
diabetes mellitus, dyslipidaemia, and smoking), 
stroke subtype, and post-stroke infections was 
recorded.  
Post-stroke infections (PSTI) such as urinary tract 
infection (UTI), upper respiratory tract infection 
(URTI), pneumonia, bed sore infection, and oral 
infection were recorded as clinical signs and when 
medical records were available. Data were also 
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gathered on infection-related care practices such as 
oral hygiene, urinary catheter use, feeding method 
and care practices for preventing pressure sores.
Statistical Analysis: The data were typed, cleaned, 
and analyzed in Python 3.12. Continuous variables 
were expressed as mean ± standard deviation (SD), 
and categorical variables were expressed as 
frequencies and percentages. Comparisons of 
demographic and clinical characteristics of 
ischemic stroke, ICH, and SAH patients were 
carried out using one-way ANOVA for continuous 
variables and Pearson's chi-square test for 
categorical variables. Pearson's chi-square test was 
also used to evaluate associations between 
infection-specific care practices and post-stroke 
infections. The p-value was determined on a 
two-tailed basis, and a p-value < 0.05 was 
considered statistically significant.
Ethical Considerations: The study was conducted 
after securing ethical clearance through the 
Institutional Review Board (IRB) of Shaheed 
Suhrawardy Medical College Hospital. All 
participants gave written informed consent before 
participating. The participants' confidentiality and 
anonymity were respected throughout the study, and 
all the data collected were solely for research 
purposes, following the principles of the 
Declaration of Helsinki.

Results
A total of 384 stroke patients were included in the 
study. Among the enrolled subjects, 291(75.8%) 
had ischemic stroke, 73(19.0%) cases had 
intracerebral hemorrhage (ICH) and 20(5.2%) cases 
had subarachnoid hemorrhage (SAH).
There were 291(75.8%) patients with ischemic 
stroke, 73(19.0%) patients with intracerebral 
hemorrhage (ICH) and 20(5.2%) patients with 
subarachnoid hemorrhage (SAH). There were 
significant differences among the three groups in 
mean age; ischemic stroke patients were older than 
ICH and SAH patients (p < 0.001). There were no 
differences between the stroke subtypes in terms of 
sex (p = 0.8804), residence (p = 0.7771), education 
level (p = 0.9970), or income category (p = 0.8104) 
(Table 1).
The clinical features of patients with 
stroke-by-stroke subtype was recorded. The 
prevalence of hypertension was significantly higher 
in patients with intracerebral hemorrhage (75.3%) 
compared with patients who had ischemic stroke 
(55.0%) and subarachnoid hemorrhage (65.0%) (p = 
0.0058). 

There was also a significant difference between 
smoking habits in the 3 stroke subtypes (p = 
0.0095). There were no significant differences 
between the study groups in the prevalence of 
diabetes (p = 0.3754) or dyslipidaemia (p = 0.0729) 
(Table 2).

 

Patients could experience more than one type of 
post-stroke infection. There was a significant 
difference in post-stroke infection across the 3 
groups (p < 0.001), with higher proportions of 
patients with intracerebral hemorrhage (84.9%) and 
subarachnoid hemorrhage (85.0%) compared to 

ischemic stroke (45.4%). There was also a 
significant difference between stroke subtypes for 
oral infection (p < 0.001). The prevalence of UTI (p 
= 0.212), upper respiratory tract infection (URTI) (p 
= 0.073), pneumonia (p = 0.755), and bed sore 
infection (BSI) (p = 0.655) was not significantly 
different (Table 3).

The vast majority of PSI patients were reported to 
have used some type of antimicrobial treatment. In 
patients who had oral infection (n = 118), the most 
common oral care practice was poor oral hygiene 
(47.5%), followed by irregular (39.8%) and regular 
(12.7%) oral hygiene. A total of 63 patients had 
urinary tract infection (UTI), 85.7% of whom had 
an indwelling urinary catheter and 14.3% a condom 
catheter or diaper. When patients with upper 
respiratory tract infection (URTI) (n = 57) were 
entered, 73.7% were on oral feeding and 26.3% 
were NG tube feeding. Nasogastric tube feeding 
was reported in 71.4% of patients with pneumonia 
(n = 35) with the remaining 28.6% receiving oral 
feeding. In cases of bed sore infection (n = 40), 
77.5% of patients used a non-pneumatic bed or 
posture change often, while 22.5% used a 
pneumatic bed (Table 4).

Discussion
The present study showed that ischemic stroke was 
the most common stroke type, followed by 
intracerebral hemorrhage (ICH) and subarachnoid 
hemorrhage (SAH), which corroborates with previous 
studies conducted in Bangladesh as well as other 
countries8-11. Patients who suffered ischemic stroke 
were significantly older than those with ICH and 
SAH. Hypertension was a significant factor with ICH 
patients, demonstrating a higher prevalence of this, as 
is well established as the most important modifiable 
risk factor of intracerebral hemorrhage11-15. Smoking 
was also found to be very different in stroke subtypes, 
while diabetes mellitus and dyslipidemia were found 
to be non-significant when compared to each other or 
to smoking. 
One of the most important findings of this study was 
the high prevalence of post-stroke infection among 
the patients who suffered from hemorrhagic stroke 
versus those with ischemic stroke. The results are in 
accord with earlier reports, indicating that patients 
with bleeding strokes tend to have infectious 
complications during poststroke recovery16-17. Poor 
oral hygiene was most common among patients with 
oral infection, while an indwelling urinary catheter 
was most common among patients with UTI and 
nasogastric tube feeding among patients with 
pneumonia. The results of this study paralleled 
previous research that focused on the need for proper 
maintenance of oral hygiene, catheter care, and 
monitoring patients with enteral nutrition for possible 
post-stroke infections18-20.
This study did not aim to prove causality, but rather 
revealed a distribution of care practices that suggest 
some important post-stroke care practices that could 

be modified. Many patients had oral infection and 
poor oral hygiene; many patients had UTI and 
nasogastric tube feeding, and many patients had 
pneumonia. The results indicate measures to improve 
oral care practices, reduce unnecessary 
catheterization, and prevent aspiration should be 
considered to bolster the infection prevention strategy 
used in outpatient stroke care. In conclusion, there 
was a significantly greater amount of post-stroke 
infection in patients with hemorrhagic stroke 
compared to patients with ischemic stroke. Applying 
stronger infection prevention strategies, including 
proper oral hygiene, urinary catheter care, and safe 
use of nasogastric tubes in stroke patients in 
Bangladesh, could have a positive effect on 
decreasing preventable infections and improving 
outcomes. 
There are some limitations of the study. It was 
performed in a single tertiary care hospital with a 
cross-sectional design, which may limit the 
generalizability of the findings and prevent causal 
relationships. A larger multicenter prospective study 
is recommended to confirm these findings.

Conclusion
Intracerebral hemorrhage (ICH) patients and 
subarachnoid hemorrhage (SAH) patients were 
significantly more likely to have post-stroke 
infections when compared to ischemic stroke 
survivors. Oral infection was the only type of 
infection to vary significantly by stroke subtype. 
Most patients with oral infection had poor oral 
hygiene; those with urinary tract infection had an 
indwelling urinary catheter; and those with 
pneumonia had nasogastric tube feeding. The 
findings argue for the need to improve oral care, 
proper use of catheters, and safe feeding strategies in 
the provision of routine post-stroke care, especially in 
those with hemorrhagic stroke. Future multicenter 
prospective studies on a larger scale are warranted to 
confirm these results.
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Table 3: Prevalence and Types of Post-Stroke 
Infection (N=384)

ICH 
(n=73) 

62(84.9%)

10(13.7%)
7(9.6%)
5(6.8%)
6(8.2%)

47(64.4%)

Ischemic
(n=291) 

132(45.4%)

47(16.2%)
44(15.1%)
28(9.6%)

31(10.7%)

56(19.2%)

SAH
(n=20) 

17(85.0%)

6(30.0%)
6(30.0%)
2(10.0%)
3(15.0%)

15(75.0%)

Infection
Type
Post-Stroke 
Infection
UTI
URTI
Pneumonia
Bed Sore 
Infection
Oral 
Infection

Table 3: Distribution of Study Population 
according to Discharge Type

Frequency

56
47
15

54
9

42
15

25

10

9
31

Percent

47.5
39.8
12.7

85.7
14.3

73.7
26.3

71.4

28.6

22.5
77.5

Specific Infection
Oral Infection (n =118) 
• Poor Oral Hygiene
• Irregular Oral Hygiene
• Regular Oral Hygiene
UTI (n = 63)
• Indwelling urinary catheter
• Condom catheter/Diaper
URTI (n = 57)
• Oral feeding
• Nasogastric (NG) tube 
feeding
Pneumonia (n = 35)
• Nasogastric (NG) tube 
feeding
• Oral feeding
Bed Sore Infection 
(n = 40)
• Pneumatic bed
• Non-pneumatic bed/Frequent 
posture change
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Introduction
Stroke is one of the leading causes of death and 
disability globally, and the burden of stroke is 
growing in low- and middle-income countries like 
Bangladesh. Post-stroke complications are an 
important field of study in Bangladesh, where 
limited stroke service delivery and delayed 
presentation, along with a high burden of vascular 
risk factors, result in poor outcomes1,2. Post-stroke 
infectious complications have been recognized as 
clinically significant due to the risk of further 
hospitalization, disability, and increased mortality 
or risk of re-hospitalization3,4. 
There are two major types of strokes: ischemic 
and hemorrhagic. Hemorrhagic stroke is further 
divided into intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH). ICH is the most 
common type of hemorrhagic stroke and makes up 
the bulk of hemorrhagic strokes and is typically 
linked to high blood pressure-related rupture of 
small cerebral vessels. Infections after a stroke are 
sig                                                        nificant 
complications that can exacerbate the effects of the 
stroke and extend the duration of hospitalization3,5. 
The most frequent post-stroke infections are 
pneumonia, urinary tract infection, bloodstream 
infection, and, less commonly, meningitis or 
ventriculitis. Pneumonia is frequently the most 
common infection following ischemic stroke and 
hemorrhagic stroke, frequently associated with 
altered mentation, dysphagia, aspiration, 
immobility, and invasive devices6. 
Intracerebral haemorrhage patients are at greater 
risk of developing post-stroke infections, especially 
during the acute phase of the stroke. Intraventricular 
haemorrhage has also been shown to be an 
important predictor of infectious complications5. 
Previous studies have shown that infections after 
intracerebral hemorrhage are associated with longer 
intensive care and hospital stays, a greater need for 
supportive interventions, and poorer functional 
outcomes. 
Most of the evidence is derived from the setting of 
hospital admission and neurocritical care; however, 
there is limited evidence available from 
Bangladesh, particularly patients managed in the 
follow-up/outpatient setting. 
This is because of variation in swallowing 
assessment, antibiotic use, catheter use, hygiene, 
and follow-up routines among the local infection 
patterns7. 
A comparative study of the infective complications 
among ischemic stroke and hemorrhagic stroke 
patients is required in Bangladesh to identify the 

common types of infective complications, clinical 
predictors, and the outcome in our environment. 
This evidence can help clinicians recognize at an 
early stage who is at risk and thus recommend 
preventive measures, particularly for pneumonia 
and other preventable infections.
     
Methodology
Study Design and Setting: The present study was a 
comparative cross-sectional study that was carried 
out during the period January 2025 to December 
2025 at the Inpatient Department of Neurology, 
Shaheed Suhrawardy Medical College Hospital, 
Dhaka, Bangladesh. The objective of this study was 
to compare the prevalence and the trends of 
post-stroke infections in patients with ischemic 
stroke (IS), intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH) and to determine 
infection-specific care practices associated with 
post-stroke infections in inpatient care.
Study Population: During the study period, 384 
consecutive patients with stroke were enrolled in the 
neurology outpatient clinic. Diagnosis of stroke was 
confirmed clinically and with computed 
tomography or magnetic resonance imaging. 
Selection Criteria: Adult patients with an age of 
more than or equal to 18 years, ischemic stroke, 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH), all confirmed clinically and 
with neuroimaging; patients who were diagnosed as 
a case of stroke with manifestation of infection at 
least 48 hours of admission and patients who had 
given written informed consent were included in 
this study. 
Patients aged less than 18 years, ICU patients at the 
time of recruitment, patients with transient ischemic 
attack (TIA), stroke mimics or other non-stroke 
neurological disorders or patients with incomplete 
clinical data or who refused to participate were 
excluded from this study.
Data Collection: A pretested and structured 
questionnaire and existing medical records were 
used during the data collection for this study. 
Information on demographic characteristics such as 
age, gender, residence, education level, and income 
category, vascular risk factors (hypertension, 
diabetes mellitus, dyslipidaemia, and smoking), 
stroke subtype, and post-stroke infections was 
recorded.  
Post-stroke infections (PSTI) such as urinary tract 
infection (UTI), upper respiratory tract infection 
(URTI), pneumonia, bed sore infection, and oral 
infection were recorded as clinical signs and when 
medical records were available. Data were also 
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gathered on infection-related care practices such as 
oral hygiene, urinary catheter use, feeding method 
and care practices for preventing pressure sores.
Statistical Analysis: The data were typed, cleaned, 
and analyzed in Python 3.12. Continuous variables 
were expressed as mean ± standard deviation (SD), 
and categorical variables were expressed as 
frequencies and percentages. Comparisons of 
demographic and clinical characteristics of 
ischemic stroke, ICH, and SAH patients were 
carried out using one-way ANOVA for continuous 
variables and Pearson's chi-square test for 
categorical variables. Pearson's chi-square test was 
also used to evaluate associations between 
infection-specific care practices and post-stroke 
infections. The p-value was determined on a 
two-tailed basis, and a p-value < 0.05 was 
considered statistically significant.
Ethical Considerations: The study was conducted 
after securing ethical clearance through the 
Institutional Review Board (IRB) of Shaheed 
Suhrawardy Medical College Hospital. All 
participants gave written informed consent before 
participating. The participants' confidentiality and 
anonymity were respected throughout the study, and 
all the data collected were solely for research 
purposes, following the principles of the 
Declaration of Helsinki.

Results
A total of 384 stroke patients were included in the 
study. Among the enrolled subjects, 291(75.8%) 
had ischemic stroke, 73(19.0%) cases had 
intracerebral hemorrhage (ICH) and 20(5.2%) cases 
had subarachnoid hemorrhage (SAH).
There were 291(75.8%) patients with ischemic 
stroke, 73(19.0%) patients with intracerebral 
hemorrhage (ICH) and 20(5.2%) patients with 
subarachnoid hemorrhage (SAH). There were 
significant differences among the three groups in 
mean age; ischemic stroke patients were older than 
ICH and SAH patients (p < 0.001). There were no 
differences between the stroke subtypes in terms of 
sex (p = 0.8804), residence (p = 0.7771), education 
level (p = 0.9970), or income category (p = 0.8104) 
(Table 1).
The clinical features of patients with 
stroke-by-stroke subtype was recorded. The 
prevalence of hypertension was significantly higher 
in patients with intracerebral hemorrhage (75.3%) 
compared with patients who had ischemic stroke 
(55.0%) and subarachnoid hemorrhage (65.0%) (p = 
0.0058). 

There was also a significant difference between 
smoking habits in the 3 stroke subtypes (p = 
0.0095). There were no significant differences 
between the study groups in the prevalence of 
diabetes (p = 0.3754) or dyslipidaemia (p = 0.0729) 
(Table 2).

 

Patients could experience more than one type of 
post-stroke infection. There was a significant 
difference in post-stroke infection across the 3 
groups (p < 0.001), with higher proportions of 
patients with intracerebral hemorrhage (84.9%) and 
subarachnoid hemorrhage (85.0%) compared to 

ischemic stroke (45.4%). There was also a 
significant difference between stroke subtypes for 
oral infection (p < 0.001). The prevalence of UTI (p 
= 0.212), upper respiratory tract infection (URTI) (p 
= 0.073), pneumonia (p = 0.755), and bed sore 
infection (BSI) (p = 0.655) was not significantly 
different (Table 3).

The vast majority of PSI patients were reported to 
have used some type of antimicrobial treatment. In 
patients who had oral infection (n = 118), the most 
common oral care practice was poor oral hygiene 
(47.5%), followed by irregular (39.8%) and regular 
(12.7%) oral hygiene. A total of 63 patients had 
urinary tract infection (UTI), 85.7% of whom had 
an indwelling urinary catheter and 14.3% a condom 
catheter or diaper. When patients with upper 
respiratory tract infection (URTI) (n = 57) were 
entered, 73.7% were on oral feeding and 26.3% 
were NG tube feeding. Nasogastric tube feeding 
was reported in 71.4% of patients with pneumonia 
(n = 35) with the remaining 28.6% receiving oral 
feeding. In cases of bed sore infection (n = 40), 
77.5% of patients used a non-pneumatic bed or 
posture change often, while 22.5% used a 
pneumatic bed (Table 4).

Discussion
The present study showed that ischemic stroke was 
the most common stroke type, followed by 
intracerebral hemorrhage (ICH) and subarachnoid 
hemorrhage (SAH), which corroborates with previous 
studies conducted in Bangladesh as well as other 
countries8-11. Patients who suffered ischemic stroke 
were significantly older than those with ICH and 
SAH. Hypertension was a significant factor with ICH 
patients, demonstrating a higher prevalence of this, as 
is well established as the most important modifiable 
risk factor of intracerebral hemorrhage11-15. Smoking 
was also found to be very different in stroke subtypes, 
while diabetes mellitus and dyslipidemia were found 
to be non-significant when compared to each other or 
to smoking. 
One of the most important findings of this study was 
the high prevalence of post-stroke infection among 
the patients who suffered from hemorrhagic stroke 
versus those with ischemic stroke. The results are in 
accord with earlier reports, indicating that patients 
with bleeding strokes tend to have infectious 
complications during poststroke recovery16-17. Poor 
oral hygiene was most common among patients with 
oral infection, while an indwelling urinary catheter 
was most common among patients with UTI and 
nasogastric tube feeding among patients with 
pneumonia. The results of this study paralleled 
previous research that focused on the need for proper 
maintenance of oral hygiene, catheter care, and 
monitoring patients with enteral nutrition for possible 
post-stroke infections18-20.
This study did not aim to prove causality, but rather 
revealed a distribution of care practices that suggest 
some important post-stroke care practices that could 

be modified. Many patients had oral infection and 
poor oral hygiene; many patients had UTI and 
nasogastric tube feeding, and many patients had 
pneumonia. The results indicate measures to improve 
oral care practices, reduce unnecessary 
catheterization, and prevent aspiration should be 
considered to bolster the infection prevention strategy 
used in outpatient stroke care. In conclusion, there 
was a significantly greater amount of post-stroke 
infection in patients with hemorrhagic stroke 
compared to patients with ischemic stroke. Applying 
stronger infection prevention strategies, including 
proper oral hygiene, urinary catheter care, and safe 
use of nasogastric tubes in stroke patients in 
Bangladesh, could have a positive effect on 
decreasing preventable infections and improving 
outcomes. 
There are some limitations of the study. It was 
performed in a single tertiary care hospital with a 
cross-sectional design, which may limit the 
generalizability of the findings and prevent causal 
relationships. A larger multicenter prospective study 
is recommended to confirm these findings.

Conclusion
Intracerebral hemorrhage (ICH) patients and 
subarachnoid hemorrhage (SAH) patients were 
significantly more likely to have post-stroke 
infections when compared to ischemic stroke 
survivors. Oral infection was the only type of 
infection to vary significantly by stroke subtype. 
Most patients with oral infection had poor oral 
hygiene; those with urinary tract infection had an 
indwelling urinary catheter; and those with 
pneumonia had nasogastric tube feeding. The 
findings argue for the need to improve oral care, 
proper use of catheters, and safe feeding strategies in 
the provision of routine post-stroke care, especially in 
those with hemorrhagic stroke. Future multicenter 
prospective studies on a larger scale are warranted to 
confirm these results.
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Introduction
Stroke is one of the leading causes of death and 
disability globally, and the burden of stroke is 
growing in low- and middle-income countries like 
Bangladesh. Post-stroke complications are an 
important field of study in Bangladesh, where 
limited stroke service delivery and delayed 
presentation, along with a high burden of vascular 
risk factors, result in poor outcomes1,2. Post-stroke 
infectious complications have been recognized as 
clinically significant due to the risk of further 
hospitalization, disability, and increased mortality 
or risk of re-hospitalization3,4. 
There are two major types of strokes: ischemic 
and hemorrhagic. Hemorrhagic stroke is further 
divided into intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH). ICH is the most 
common type of hemorrhagic stroke and makes up 
the bulk of hemorrhagic strokes and is typically 
linked to high blood pressure-related rupture of 
small cerebral vessels. Infections after a stroke are 
sig                                                        nificant 
complications that can exacerbate the effects of the 
stroke and extend the duration of hospitalization3,5. 
The most frequent post-stroke infections are 
pneumonia, urinary tract infection, bloodstream 
infection, and, less commonly, meningitis or 
ventriculitis. Pneumonia is frequently the most 
common infection following ischemic stroke and 
hemorrhagic stroke, frequently associated with 
altered mentation, dysphagia, aspiration, 
immobility, and invasive devices6. 
Intracerebral haemorrhage patients are at greater 
risk of developing post-stroke infections, especially 
during the acute phase of the stroke. Intraventricular 
haemorrhage has also been shown to be an 
important predictor of infectious complications5. 
Previous studies have shown that infections after 
intracerebral hemorrhage are associated with longer 
intensive care and hospital stays, a greater need for 
supportive interventions, and poorer functional 
outcomes. 
Most of the evidence is derived from the setting of 
hospital admission and neurocritical care; however, 
there is limited evidence available from 
Bangladesh, particularly patients managed in the 
follow-up/outpatient setting. 
This is because of variation in swallowing 
assessment, antibiotic use, catheter use, hygiene, 
and follow-up routines among the local infection 
patterns7. 
A comparative study of the infective complications 
among ischemic stroke and hemorrhagic stroke 
patients is required in Bangladesh to identify the 

common types of infective complications, clinical 
predictors, and the outcome in our environment. 
This evidence can help clinicians recognize at an 
early stage who is at risk and thus recommend 
preventive measures, particularly for pneumonia 
and other preventable infections.
     
Methodology
Study Design and Setting: The present study was a 
comparative cross-sectional study that was carried 
out during the period January 2025 to December 
2025 at the Inpatient Department of Neurology, 
Shaheed Suhrawardy Medical College Hospital, 
Dhaka, Bangladesh. The objective of this study was 
to compare the prevalence and the trends of 
post-stroke infections in patients with ischemic 
stroke (IS), intracerebral hemorrhage (ICH) and 
subarachnoid hemorrhage (SAH) and to determine 
infection-specific care practices associated with 
post-stroke infections in inpatient care.
Study Population: During the study period, 384 
consecutive patients with stroke were enrolled in the 
neurology outpatient clinic. Diagnosis of stroke was 
confirmed clinically and with computed 
tomography or magnetic resonance imaging. 
Selection Criteria: Adult patients with an age of 
more than or equal to 18 years, ischemic stroke, 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH), all confirmed clinically and 
with neuroimaging; patients who were diagnosed as 
a case of stroke with manifestation of infection at 
least 48 hours of admission and patients who had 
given written informed consent were included in 
this study. 
Patients aged less than 18 years, ICU patients at the 
time of recruitment, patients with transient ischemic 
attack (TIA), stroke mimics or other non-stroke 
neurological disorders or patients with incomplete 
clinical data or who refused to participate were 
excluded from this study.
Data Collection: A pretested and structured 
questionnaire and existing medical records were 
used during the data collection for this study. 
Information on demographic characteristics such as 
age, gender, residence, education level, and income 
category, vascular risk factors (hypertension, 
diabetes mellitus, dyslipidaemia, and smoking), 
stroke subtype, and post-stroke infections was 
recorded.  
Post-stroke infections (PSTI) such as urinary tract 
infection (UTI), upper respiratory tract infection 
(URTI), pneumonia, bed sore infection, and oral 
infection were recorded as clinical signs and when 
medical records were available. Data were also 
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gathered on infection-related care practices such as 
oral hygiene, urinary catheter use, feeding method 
and care practices for preventing pressure sores.
Statistical Analysis: The data were typed, cleaned, 
and analyzed in Python 3.12. Continuous variables 
were expressed as mean ± standard deviation (SD), 
and categorical variables were expressed as 
frequencies and percentages. Comparisons of 
demographic and clinical characteristics of 
ischemic stroke, ICH, and SAH patients were 
carried out using one-way ANOVA for continuous 
variables and Pearson's chi-square test for 
categorical variables. Pearson's chi-square test was 
also used to evaluate associations between 
infection-specific care practices and post-stroke 
infections. The p-value was determined on a 
two-tailed basis, and a p-value < 0.05 was 
considered statistically significant.
Ethical Considerations: The study was conducted 
after securing ethical clearance through the 
Institutional Review Board (IRB) of Shaheed 
Suhrawardy Medical College Hospital. All 
participants gave written informed consent before 
participating. The participants' confidentiality and 
anonymity were respected throughout the study, and 
all the data collected were solely for research 
purposes, following the principles of the 
Declaration of Helsinki.

Results
A total of 384 stroke patients were included in the 
study. Among the enrolled subjects, 291(75.8%) 
had ischemic stroke, 73(19.0%) cases had 
intracerebral hemorrhage (ICH) and 20(5.2%) cases 
had subarachnoid hemorrhage (SAH).
There were 291(75.8%) patients with ischemic 
stroke, 73(19.0%) patients with intracerebral 
hemorrhage (ICH) and 20(5.2%) patients with 
subarachnoid hemorrhage (SAH). There were 
significant differences among the three groups in 
mean age; ischemic stroke patients were older than 
ICH and SAH patients (p < 0.001). There were no 
differences between the stroke subtypes in terms of 
sex (p = 0.8804), residence (p = 0.7771), education 
level (p = 0.9970), or income category (p = 0.8104) 
(Table 1).
The clinical features of patients with 
stroke-by-stroke subtype was recorded. The 
prevalence of hypertension was significantly higher 
in patients with intracerebral hemorrhage (75.3%) 
compared with patients who had ischemic stroke 
(55.0%) and subarachnoid hemorrhage (65.0%) (p = 
0.0058). 

There was also a significant difference between 
smoking habits in the 3 stroke subtypes (p = 
0.0095). There were no significant differences 
between the study groups in the prevalence of 
diabetes (p = 0.3754) or dyslipidaemia (p = 0.0729) 
(Table 2).

 

Patients could experience more than one type of 
post-stroke infection. There was a significant 
difference in post-stroke infection across the 3 
groups (p < 0.001), with higher proportions of 
patients with intracerebral hemorrhage (84.9%) and 
subarachnoid hemorrhage (85.0%) compared to 

ischemic stroke (45.4%). There was also a 
significant difference between stroke subtypes for 
oral infection (p < 0.001). The prevalence of UTI (p 
= 0.212), upper respiratory tract infection (URTI) (p 
= 0.073), pneumonia (p = 0.755), and bed sore 
infection (BSI) (p = 0.655) was not significantly 
different (Table 3).

The vast majority of PSI patients were reported to 
have used some type of antimicrobial treatment. In 
patients who had oral infection (n = 118), the most 
common oral care practice was poor oral hygiene 
(47.5%), followed by irregular (39.8%) and regular 
(12.7%) oral hygiene. A total of 63 patients had 
urinary tract infection (UTI), 85.7% of whom had 
an indwelling urinary catheter and 14.3% a condom 
catheter or diaper. When patients with upper 
respiratory tract infection (URTI) (n = 57) were 
entered, 73.7% were on oral feeding and 26.3% 
were NG tube feeding. Nasogastric tube feeding 
was reported in 71.4% of patients with pneumonia 
(n = 35) with the remaining 28.6% receiving oral 
feeding. In cases of bed sore infection (n = 40), 
77.5% of patients used a non-pneumatic bed or 
posture change often, while 22.5% used a 
pneumatic bed (Table 4).

Discussion
The present study showed that ischemic stroke was 
the most common stroke type, followed by 
intracerebral hemorrhage (ICH) and subarachnoid 
hemorrhage (SAH), which corroborates with previous 
studies conducted in Bangladesh as well as other 
countries8-11. Patients who suffered ischemic stroke 
were significantly older than those with ICH and 
SAH. Hypertension was a significant factor with ICH 
patients, demonstrating a higher prevalence of this, as 
is well established as the most important modifiable 
risk factor of intracerebral hemorrhage11-15. Smoking 
was also found to be very different in stroke subtypes, 
while diabetes mellitus and dyslipidemia were found 
to be non-significant when compared to each other or 
to smoking. 
One of the most important findings of this study was 
the high prevalence of post-stroke infection among 
the patients who suffered from hemorrhagic stroke 
versus those with ischemic stroke. The results are in 
accord with earlier reports, indicating that patients 
with bleeding strokes tend to have infectious 
complications during poststroke recovery16-17. Poor 
oral hygiene was most common among patients with 
oral infection, while an indwelling urinary catheter 
was most common among patients with UTI and 
nasogastric tube feeding among patients with 
pneumonia. The results of this study paralleled 
previous research that focused on the need for proper 
maintenance of oral hygiene, catheter care, and 
monitoring patients with enteral nutrition for possible 
post-stroke infections18-20.
This study did not aim to prove causality, but rather 
revealed a distribution of care practices that suggest 
some important post-stroke care practices that could 

be modified. Many patients had oral infection and 
poor oral hygiene; many patients had UTI and 
nasogastric tube feeding, and many patients had 
pneumonia. The results indicate measures to improve 
oral care practices, reduce unnecessary 
catheterization, and prevent aspiration should be 
considered to bolster the infection prevention strategy 
used in outpatient stroke care. In conclusion, there 
was a significantly greater amount of post-stroke 
infection in patients with hemorrhagic stroke 
compared to patients with ischemic stroke. Applying 
stronger infection prevention strategies, including 
proper oral hygiene, urinary catheter care, and safe 
use of nasogastric tubes in stroke patients in 
Bangladesh, could have a positive effect on 
decreasing preventable infections and improving 
outcomes. 
There are some limitations of the study. It was 
performed in a single tertiary care hospital with a 
cross-sectional design, which may limit the 
generalizability of the findings and prevent causal 
relationships. A larger multicenter prospective study 
is recommended to confirm these findings.

Conclusion
Intracerebral hemorrhage (ICH) patients and 
subarachnoid hemorrhage (SAH) patients were 
significantly more likely to have post-stroke 
infections when compared to ischemic stroke 
survivors. Oral infection was the only type of 
infection to vary significantly by stroke subtype. 
Most patients with oral infection had poor oral 
hygiene; those with urinary tract infection had an 
indwelling urinary catheter; and those with 
pneumonia had nasogastric tube feeding. The 
findings argue for the need to improve oral care, 
proper use of catheters, and safe feeding strategies in 
the provision of routine post-stroke care, especially in 
those with hemorrhagic stroke. Future multicenter 
prospective studies on a larger scale are warranted to 
confirm these results.
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