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Role of Prophylactic Antibiotics in Preventing Stroke-Associated Pneumonia in
Patients with Ischemic Stroke

Muhammad Jawad Aslam"’, Muhammad Amir’, Tahir Mukhtar Sayed’, Asif Hashmat®, Maryam Hussain’, Minahil Fatima’

ABSTRACT
Objective: To compare the frequency of stroke-associated pneumonia in patients given prophylactic antibiotics
versus those not given prophylactic antibiotics.

Study Design: Comparative Cross-sectional study.

Place and Duration of Study: The study was carried out at the Department of Internal Medicine, Combined
Military Hospital (CMH), Peshawar, Pakistan from 1% August 2022 to 31" January 2023.

Methods: We included 250 ischemic stroke patients and divided them into groups A, “Prophylactic group,” and
B, “no prophylactic antibiotics group.” Patients were assessed at 7 days after admission for presence of “stroke
associated pneumonia (SAP)” through clinical examination and chest X-rays. Data were analyzed using a
statistical package for social sciences 22. For qualitative variables, frequency and percentages were used,
whereas for quantitative data, the median (IQR) was used as the data were not normally distributed and
contained outliers; using the median and IQR can be more appropriate for describing the central tendency and
spread of the data compared to the mean and standard deviation.

Results: In our study, the median age of the patients was 68(46-83) years. 61 (24.40%) of the patients were male
while 189(75.60%) were female. The median BMI was 31 (19-44) kg/m2. Diabetes was present in 123 (49.20%)
patients and 96(38.40%) had hypertension. We found that in the the “prophylactic antibiotics” group (A), 9
(7.20%) patients developed SAP, while in the “no prophylactic antibiotics” group (B) frequency of SAP was 34
(27.20%) (p< 0.001).

Conclusion: Prophylactic antibiotics used in “ischemic stroke” patients provide better outcomes by reducing
the incidence of “stroke-associated pneumonia”. Therefore, it should be given to all patients admitted to the
hospital with ischemic CVA.
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Introduction

Stroke or “cerebrovascular accident (CVA)” is one of
the most commonly encountered neurological
emergencies that has the potential to cause
disability, financial burden due to health care costs, a
spectrum of morbidities, and even death in severe
cases. It is diagnosed with the help of computed
tomography (CT) scan of the head and clinically is
defined by the “presence of focal neurological deficit
of new-onset which is vascular in origin and persists
for a period of > 24 hours”." Based on radiological
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findings, stroke has been primarily classified into two
major types. One is “ischemic stroke,” which involves
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disruption in the cerebral circulation secondary to
blockage in the supplying vessel. Second is
“hemorrhagic stroke,” which occurs due to
disruptionin the vascular integrity leading to leakage
of blood into the brain matter and is sub-classified as
“intra-cerebral hemorrhage (ICH)” and “sub-
arachnoid hemorrhage (SAH)”.” Amongst these
varieties of stroke, “ischemic stroke” constitutes the
major burden of stroke on the health care systems.’

The propensity of developing an acute event of
“Cerebrovascular accident (CVA)” can be enhanced
by the presence of a wide range of contributors,
which are classified as “non-modifiable” factors
(older age, ethnicity of a person and their gender),
and “modifiable” factors, (being overweight, not
getting enough exercise, leading a sedentary
lifestyle, eating unhealthy foods and having co-
existent diabetes or hypertension).” Regardless of
the risk factors, the life of a patient with stroke is at
risk not only by virtue of the phenomenon of stroke
itself but also due to its associated complications.
Infections constitute a major chunk of these
associated complications, which prove to be a
significant cause of mortality and morbidity in such
patients.” One such infection that is not only life-
threatening but also one of the most prevalent is
“stroke-associated pneumonia,” which occurs due to
repeated micro-aspirations of the gastric contents
that result secondary to disordered swallowing and
coughing function of the patient secondary to
stroke.’ Therefore, it is of utmost importance to
administer interventions that can help reduce its
incidence. One such intervention is the use of
prophylactic antibiotics. However, it has been
observed in previous literature that when it comes to
amusing antibiotic prophylaxis preventing the
incidence of “stroke-associated pneumonia,” results
have been highly variable, with some studies
reporting no benefit of this practice. The two major
trials in this regard include the PASS trial and
STROKE-INF trials.”* The former study encompasses
all stroke-related infections, while the latter assesses
the risk of pneumonia in stroke patients with
dysphagia. On the other hand, there are also
published studies that provide evidence of a
reduction in the frequency of “stroke-associated
pneumonia” and infections with prophylactic
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administration of antibiotics.’

Owing to such discrepancy in the previous literature,
we aimed to conduct this study with the purpose of
determining role of prophylactic antibiotics focusing
on the prevention of “stroke associated pneumonia”,
in a Pakistani hospital, using a readily available third
generation cephalosporin - Ceftriaxone. Results from
our study will provide insight into the usefulness of
this practice and its efficacy in improving the
outcomes of stroke patients.

Methods

This comparative study was conducted at the
Department of Internal Medicine, Combined
Military Hospital (CMH), Peshawar, Pakistan from 1°*
August 2022 to 31" January 2023 after obtaining
approval from the ethical review committee of the
Combined Military Hospital, Peshawar, Pakistan,
held on 13" July 2022 vide letter no: ERB Reg. #:
0367/22/psc) For calculation of sample size, we used
WHO sample size calculator 2.2b (Hypothesis testing
for two population proportions) using formula.™

(2% 2P —P) +2 (1 - p)YPIA - PD + P2 (1 = PD)}2
(P1—P2):

To calculate sample size, we used a 5% level of
significance, 80% power of the test, anticipated
population proportion of post-stroke pneumonia in
the preventive antibiotics group of (3/39) 7.7%, and
anticipated population proportion of post-stroke
pneumonia in the control group of (8/40) 20%."
Based on these our calculated sample size was 250
(125 patientsin each group).

Inclusion criteria: We included adult patients, aged
35-85 years, either of the male or female genders,
having CT-proven “ischemic stroke” with absent gag
reflex and presentation within 24 hours of onset of
stroke.

Exclusion criteria: We excluded patients who had a
hemorrhagic stroke, mechanically ventilated
patients, patients with pre-existing pulmonary
pathology, and those with clinical-radiological
evidence of pre-existing infection.

After patient selection through non-probability
sampling, we recorded baseline characteristics of
our patients, including age, gender, body mass index
(BMI), presence of diabetes (HbA1C% > 6.5%), and
hypertension (= 130/80 mmHg). Once recorded,
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patients were randomly divided into two equal
groups (each consisting of 125 patients). In group A,
or the “prophylactic antibiotics group,” patients
were empirically given injections of Ceftriaxone 1g IV
twice daily for a period of 7 days in addition to
adequate posturing during and after feeding through
nasogastric tube and chest physiotherapy, while in
group B or “no prophylactic antibiotics group”
patients were only managed by adequate posturing
during and after feeding through nasogastric tube
and chest physiotherapy. All the patients during the
study period were monitored for their vitals every six
hours and were also provided standard treatment
with IV fluids, anti-platelet drugs [tablet Disprin
(aspirin) 300mg stat followed by Coated aspirin
75mg once daily], and statin therapy [tablet Lipiget
(atorvastatin) 10mg daily at night]. On the 8" day
when there was the completion of treatment,
patients were assessed for the presence of “stroke
associated pneumonia,” which was defined as
“pulmonary infection within 7 days of stroke”.”
Presence of pulmonary infection was ensured by the
presence of coarse crackles on chest auscultation
along with presence of infiltrates on chest X-rays.
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The statistical package for social sciences (SPSS)
version 22 software was used for statistical analysis
of the data. The normality of the test was checked
using the Shapiro-Wilk test, which showed that age
and BMI were not normally distributed. For
qualitative variables, frequency and percentages
were used, whereas for quantitative data, median
(IQR) was used. Qualitative variables (gender,
presence of diabetes, hypertension, and stroke-
associated pneumonia) were compared between
groups with the use of a chi-square test. Quantitative
variable (age and BMI) were compared between
groups using Mann-Whittney U-test. A p-value of
<0.05 was considered significant.

Results

In our study, a total of 250 patients were included. In
our study, the median age of the patients was 68 (46-
83) years. In our study, 61 (24.40%) of the patients
were male, while 189 (75.60%) of the study
participants were female. The median BMI of the
study population was 31 (19-44) kg/m’. Diabetes was
present in 123 (49.20%) patients and 96 (38.40%)
had hypertension. These baseline characteristics are
tabulated belowin Table 1.

Table 1: Baseline characteristics (n = 250)

Characteristic

Value (n = 250)

Median age (years) 68 (46-83)

Gender n (%)

Male 61 (24.40)

Female 189 (75.60)
Mean BMI (kg/m?) 31 (19-44)

Diabetes n (%)

Yes 123 (49.20)
No 127(50.80)
Hypertension n (%)

Yes 96 (38.40)

No 154 (61.60)

We compared these baseline characteristics
between our study groups. The median age in
“prophylactic antibiotics” group (A) was 68 (46-83)
years while in “no prophylactic antibiotics” group (B)
it was 68 (47-83) years, (p = 0.955). Median BMI in
the “prophylactic antibiotics” group (A) was 30.30
(19.10 - 44.00) kg/m2, and in the “no prophylactic
antibiotics” group (B), it was 31.00(23.40 — 44.00)
kg/m’, (p = 0.406). There was no significant
difference between groups in terms of gender
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distribution (p = 0.462), presence of diabetes (p =
0.704), and presence of hypertension (p = 0.603).
This comparisonis tabulated belowin Table 2.

Upon comparison of the frequency of “stroke
associated pneumonia (SAP)” between groups, we
found that in “prophylactic antibiotics” group A, 9
(7.20%) patients developed SAP while in “no
prophylactic antibiotics” group B frequency of SAP
was 34 (27.20%), (p < 0.001). This is tabulated below
inTable 3.
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Table 2: Comparison of baseline characteristics between groups (n = 250)

Variables Group A (n = 125) Group B (n = 125) p-value
Prophylactic antibiotics No prophylactic
antibiotics
Median age (years) 68 (46-83) 68 (47-83) 0.95
Male 28 (22.40) Male 33 (26.40)
0.46
Gender Female 97 (77.60) Female 92 (73.60)
Mean BMI (kg/m?) 30.30(19.10 - 44.00) 31.00 (23.40 - 44.00) 0.40
. Yes 60 (48.00) Yes 63 (50.40)
0.70
Diabetes No 65 (52.00) No 62 (49.60)
. Yes 49 (39.20) Yes 50 (40.00)
0.60
Hypertension No 76 (60.80) No 75 (60.00)
Table 3: Comparison of frequency of SAP between groups (n = 250)
Parameter Group A(n = 125) Group B (n = 125) P-value
Prophylactic antibiotics No prophylactic
antibiotics
Stroke Associated Pneumonia (SAP) 9 (7.20%) 34 (27.20%) <0.001

Discussion

There are around 1200 cases of stroke for every
100,000 people in Pakistan with only one specialist
neurologist available for the treatment of every
million people, making stroke a major health
concern in the country.®* Additionally, stroke
related complications that contribute to additional
mortality in stroke patients are also a cause of
concern for treating physicians.”*° Our study focused
primarily on one of the most commonly encountered
complication of stroke, i.e., “stroke associated
pneumonia (SAP)” which is one of the major reason
of in-hospital mortality of a recovering stroke
patients.”” In our study, we found that most of the
patients who had stroke belonged to middle to older
age with an unhealthy range of BMI. This may be due
to strong association between unhealthy BMI and
chance of having an acute attack of CVA.”* Contrary
to norm, our study found that most of the patients
were women while literature exhibits that majority
of patients who have stroke are of male gender.”**
The frequency of diabetes and hypertension was
quite high among study population. This concurs
with the fact that both these conditions accentuate
the propensity of developing a stroke.”**

In terms of use of prophylactic antibiotics and
prevention of “stroke associated pneumonia (SAP)”,
current study have exhibited very promising results
in favor of practicing administration of empirical
antibiotics as prophylaxis against SAP in patients who

are admitted at hospital with an ischemic stroke. In
present study, difference in frequency of SAP
between “prophylactic antibiotics group” (7.20%)
and “no prophylactic antibiotics group” (27.20%)
was of statistical significance; with much lower
frequency reported in “prophylactic antibiotics”
group. Findings of present study were in congruence
with what was observed by Zheng et al. who also
reported a significantly less frequency of SAP among
those who were given anti-microbial prophylaxis.” In
addition, Sluis et al. also found similar results as of
current study with lesser pneumonia events with use
of antibiotics, in particular ceftriaxone.” Similarly,
Harms et al. reported that frequency of SAP was
lower in stroke patients given preventive antibiotics
(7.7%) as compared to those not given preventive
antibiotics (20%).” Concurrently, findings of Badve et
al. also were in sync with results of present study.”
On the other hand, Kalra et al. concluded that there
was no additional benefit of regular prophylactic use
of anti-microbial agents in terms of preventing
“stroke associated pneumonia (SAP)” and therefore
should not be practiced and reported that frequency
of SAP in patients given preventive antibiotics was in
fact higher (13%) as compared to those not given any
prophylactic cover of antibiotics (10%).° Similarly,
Kishore et al. and Vermeij et al. also found no
additional benefit in use of preventive antibiotics
among stroke patients to avoid aspiration and
subsequent pneumonia.”* Concomitantly, another
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study found no difference in frequency of
pneumonia in stroke patients who were given
antibiotics (13%) as compared to those not given
antibiotics (10%).”

There were few limitations of present study including
study confined to single center, limited duration of
follow up and limited sample size. Based on the
finding of present study, it is strongly recommend
that all patients who are admitted in hospital afteran
acute event of CVA should be given prophylaxis with
empirical antibiotics to prevent “stroke associated
pneumonia (SAP)”. In addition, based on
discrepancies in present study and previous
literature, it is also recommend to conduct further
studies with larger sample sizes to draw a conclusive
evidencein favor or against this practice.
Conclusion

In conclusion, prophylactic antibiotics used in
“ischemic stroke” patients provide better outcomes
by reducing the incidence of “stroke-associated
pneumonia”. Therefore, it should be given to all
patients admitted to the hospital with ischemic CVA.
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