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Risk Factors for Early Infection after
an Acute Cerebral Infarction
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Background and Objective: Infection is a common complication after an acute stroke. This is important
because it may cause death or delayed successful rehabilitation. Investigation of the risk factors for infection
after an acute stroke is limited. The objective of this study was to determine the risk factors for early infection
after an acute cerebral infarction.
Design: Retrospective analystical study.
Material and Method: The medical records of patients admitted within 48 hours of onset of symptoms to
Prasat Neurological Institute from 1 January 2002 to 31 December 2003, with a diagnosis of cerebral
infarction, confirmed with CT or MRI of the brain were retrospectively studied. Collected data included
clinical features, risk factors for stroke, comorbid conditions, infection, and results of diagnosis tests.
Univariate and multiple logistic regression analyses were used to determine factors that were associated
with the risk of early infection.
Results: During the 24-month study period, 332 cerebral infarct patients were identified. Early infection
occurred in 7.6%. The most common infection was pneumonia (4.3%). In the final multiple logistic model,
independent risk factors for early infections were atrial fibrillation (OR, 9.31; 95%CI, 2.18-39.75), throm-
boembolic infarction (large vessel disease) (OR, 6.04; 95%CI, 1.97-18.54), admission conscious level (sub-
conscious or unconscious/coma) (OR, 4.82; 95%CI, 1.60-14.55) and previous stroke (OR, 3.20; 95%CI,
1.21-8.47) respectively.
Conclusion: Atrial fibrillation, thromboembolic infarction (large vessel disease), admission conscious level
(subconscious or unconscious/coma), and previous stroke were independent risk factors for development of
early infection.
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Cerebrovascular disease or stroke is a major
health problem in Thailand(1,2). Cerebral infarction was
found about 70% of all stroke(3). Patients who have
had an acute stroke are at risk of developing a wide
range of complications secondary to their stroke, these
complications are important because they may cause
death or delay successful rehabilitation(4-7). The over-
all prognosis of patients with acute cerebral infarc-
tion is crucially dependent on the occurrence of medi-
cal complications in the course of the disease that
have been found to occur in 59% of stroke patients,
leading to death in up to 23% during the hospital

stay(8). Silver et al(9) reported that approximately 40%
of deaths were from medical complications in a series
of nearly 1,000 ischemic stroke patients. While most
deaths occurring in the first week were due to brain
edema associated with stroke, most deaths in the
second and third week after a stroke could be attributed
to medical complications, which were mainly infec-
tion(8-11). Bounds et al(12), in a study of 100 autopsied
patients with cerebral infarction, also found that
the most common extracerebral causes of death were
infections which were recognized premortem in only
44%. The most common sites of infections were the
lungs and the urinary tract(8,13). Attention to potential
treatable medical complications such as infection,
together with early indentification of high risk patients
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and early management, may reduce mortality and dis-
ability, at least in the acute care setting(8,14). Investiga-
tion of the risk factors for medical complications
especially infection has been limited(15). The objective
of this study was to determine the risk factors of early
infection after an acute cerebral infarction.

Material and Method
Medical records of patients admitted within

48 hours of the onset of symptoms to Prasat Neuro-
logical Institute from 1 January 2002 to 31 December
2003, with a diagnosis of cerebral infarction, confirmed
with CT or MRI of the brain were retrospectively
studied. All medical records of these patients and
collected data were reviewed by using a standard
designed form. Collected data included clinical
features, risk factors for stroke, comorbid conditions,
infection and results of diagnosis tests.

The following factors were accounted for
statistical analysis: gender, age, hypertension, diabetes
mellitus, smoking, previous stroke, ischemic heart
disease, atrial fibrillation, admission conscious level,
subtype of cerebral infarction, and early infection. The
classification of specific factors were as follow:

Hypertension: On antihypertensive treatment
at the time of admission or hypertension diagnosed
during hospital stay by repeated detection of blood
pressure > 140/90 mmHg.

Diabetes mellitus: On antidiabetes treatment
at the time of admission or fasting plasma glucose >
120 mg/dl.

Smoking: Daily smoking of any kind of
tobacco. Ex smokers were coded as non smokers.

Previous stroke: Stroke was defined accord-
ing to the World Health Organization criteria(16): rapidly
developed clinical signs of focal disturbance of cerebral
function, lasting more than 24 hours or leading to death,
with no apparent cause other than vascular origin.

Ischemic heart disease: A history of ischemic
heart disease, or ischemic heart disease diagnosed
during hospital stay.

Atrial fibrillation: If present on admission
electrocardiogram.

Admission conscious level: It was classified
in to conscious, subconscious or unconscious, which
were defined as follows; 1.conscious: alert, appropri-
ate response to verbal commands; 2.subconscious:
drowsy or stuporous; and 3.unconscious: coma or no
eye opening to verbal stimuli.

Early infection: The definition was modifi-
cation based on the study by Reith et al(17): If clini-

cally present, or if discovered by radiologic examina-
tion of the chest or analysis of urine during the first 5
days after admission.

For the subtype of cerebral infarction, the
classification was as follows:

Lacunar infarction (small vessel disease):
Acute onset of one of the five recognized lacunar
syndromes (pure motor hemiparesis, pure sensory
stroke, sensorimotor stroke, ataxic hemiparesis, dys-
arthria-clumsy hand syndrome) in which CT/MRI had
excluded hemorrhage. In many cases the site of inf-
arction was identified on CT/MRI, but this was not
the absolute requirement for classification as lacunar
infarction. When the infarction was seen on CT/MRI,
the largest diameter had to be less than 1.5 cm.

Cardioembolic infarction: Cerebral infarc-
tion in patients who had a potential cardiac source of
embolism.

Thromboembolic infarction (large vessel
disease): Acute onset of focal neurological deficit in
patients who had known risk factors of atherosclero-
sis and no other identificable cause.

Other causes: In patients with cerebral infarc-
tion and investigation showed a specific cause or
cerebral infarction in which no possible cause was
found, but non vascular cause was excluded by CT/
MRI.

Statistical analysis
Continuous and categorical variables are

expressed as mean + SD and percentages respectively.
Categorical data were analyzed by Chi-square test or
Fisher’s exact test estimating odd ratio for early infec-
tion development with corresponding 95% confidence
intervals. Regarding continuous data, unpaired
student’s t test was used. Subsequently, a multivari-
able logistic regression model, controlling for possible
confounding covariates, was fitted by backward elimi-
nation method. Variables initially included in the model
were those with a probability value < 0.1 from the
univariate analysis. The variable with probability value
of Wald’s test > 0.1 were removed from the model, and
the log likelihood ratio test was performed each time
to assess the fit of the more parsimonious model. All
probability values are 2 sided, and the level of signifi-
cance was set at p < 0.05. Statistical analyses were
performed with SPSS 11.5 for Windows.

Results
During the 24-month study period, 332 cere-

bral infarct patients were identified. The basic charac-
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teristics of patients are shown in Table 1. The most
common comorbidity among the patients in the sample
was hypertension (63.9%). According to the ischemic
subtype, lacunar infarction (71.7%) was the most com-
mon subtype. Early infections were observed in 25
(7.6%) patients: pneumonia 14 (4.3%), urinary tract
infection 13 (3.9%), and other infections 5 (1.5%). Six
patients developed more than one site of infections.

The overall mortality rate was 5.7%. Previous stroke,
atrial fibrillation, admission conscious level (subcon-
scious or unconscious/coma), and thromboembolic
infarction (large vessel disease) were significantly
associated with early infections in the univariate
analysis (Table 2). In the final multivariate logistic
model, independent risk factors for early infections
were atrial fibrillation (OR, 9.31; 95%CI, 2.18-39.75),
thromboembolic infarction (large vessel disease) (OR,
6.04; 95%CI, 1.97-18.54), admission conscious level
(subconscious or unconscious/coma) (OR, 4.82;
95%CI, 1.60-14.55) and previous stroke (OR, 3.20;
95%CI, 1.21-8.47) respectively (Table 3).

Discussion
Patients who sustain a stroke usually have a

high frequency of preexisting comorbidity(15,18). In the
present study, the most common comorbidity was
hypertension (63.9%), similar to previous studies
(63-74.5%)(6,7,15). According to ischemic subtype,
Hamidon et al(19), in a study of 163 patients with ischemic
stroke in Malaysia found that lacunar infarction is the
most common subtype (62.6%). In previous studies(6,20)

from Western countries, however, lacunar infarction
was found in only 25.8-32.9%. Lacunar infarction in
developing countries seems to be more common
than in the developed world(3). These findings from
previous studies were consistent with the 238 (71.7%)

Table 2. Univariate analysis of sample in term of infection

Variable Infected Non infected p value   OR   95%CI
(n = 25)   (n = 306)

1. Gender (male, %) 56 63.4   0.462   0.74 0.32-1.67
2. Age (years; mean) 64.5 61.9   0.261    -        -
3. Hypertension (%) 68 63.4   0.645   1.23 0.51-2.93
4. Diabetes (%) 44 37.8   0.542   1.29 0.57-2.94
5. Smoking (%) 24 38   0.165   0.52 0.20-1.33
6. Previous stroke (%) 52 25.2   0.004   3.21 1.40-7.33
7. Ischemic heart disease (%) 33.3 17.8   0.099   2.30 0.94-5.67
8. Atrial fibrillation (%) 25   3.4 <0.001   9.50 3.10-29.08
9. Subconscious or unconscious (%) 48   6.2 <0.001 13.94 5.60-34.70
10.Thromboembolic infarction (%) 56 19.3 <0.001   5.33 2.30-12.33

Table 1. Basic characteristics of patients

   n (%)

1. Number of patients 332
2. Male: female 1.7:1
3. Age (years; mean, SD)   62 (11.4)
4. Hypertension 212 (63.9)
5. Diabetes 126 (38.2)
6. Smoking 121 (36.8)
7. Previous stroke   90 (27.5)
8. Ischemic heart disease   59 (19.0)
9. Atrial fibrillation   16 (5.0)
10.Subconscious or unconscious   31 (9.3)
11.Ischemic stroke subtype

11.1 Lacunar infarction 238 (71.7)
(small vessel disease)

11.2 Thromboembolic infarction   73 (22.0)
(large vessel disease)

11.3 Cardioembolic infarction     9 (2.7)
11.4 Others   12 (3.6)

Table 3. Multiple logistic regression analysis of infection

Variable Coeff (b) SE (b) p value OR  95%CI

Atrial fibrillation 2.23 0.74 0.003 9.31 2.18-39.75
Thromboembolic infarction 1.80 0.57 0.002 6.04 1.97-18.54
Consciousness 1.57 0.56 0.005 4.82 1.60-14.55
Previous stroke 1.16 0.50 0.019 3.20 1.21-8.47
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patients with lacunar infarction in the present study.
Early infection occurred in 7.6% of patients, compared
to 16% of the patients in a previous study(19). This
difference may be due to different diagnostic criteria
of the infection or baseline characteristics of the
patients. The commonest early infection in the present
study was pneumonia. This is consistent with other
studies(6,8,19).

Early mortality after stroke exhibits a bimodal
distribution(9). One peak occurs during the first week,
and a second during the second and third week(9).
The majority of deaths in the first week are due to
trantentorial herniation(9,11,12). After the first week,
deaths due to immobility (pneumonia, pulmonary
embolism, and sepsis) predominate(9,12). In patients
with cerebral infarction, 51% of deaths were due to
complications of immobility(11).

Medical complications after a stroke, particu-
larly infection, are common(5,8,13,15,21). These complica-
tions not only influence mortality but may influence
functional outcome(6-8,10). Risk factors for medical
complications that have been reported in the past
include severity of stroke(4,15); admission disability
level(4); length of rehabilitation stay(4); low serum
albumin level(15); history of hypertension(15); pre stroke
disability(8); location of stroke in the anterior circula-
tion region(8); and urinary incontinence(8). However,
investigation of the risk factors for early infection has
been limited. Hamidon et al(19) found that the indepen-
dent predictors of early infection after ischemic stroke
were Barthel index less than 5 (OR, 4.23; 95%CI, 1.70-
5.11), middle cerebral artery territory infarcts (OR, 4.91;
95%CI, 1.57-8.82) and a Glasgow coma score less than
9 (OR, 5.12; 95%CI, 2.98-15.52). In the present study,
independent risk factors for early infection were atrial
fibrillation (OR, 9.31; 95%CI, 2.18-39.75), thromboem-
bolic infarction (large vessel disease) (OR, 6.04; 95%CI,
1.97-18.54), admission conscious level (subconscious
or unconscious/coma) (OR, 4.82; 95%CI, 1.60-14.55)
and previous stroke (OR, 3.20; 95%CI, 1.21-8.47)
respectively.

Steger et al(22), in the multi-center study of
992 consecutive stroke patients, also found that
patients with atrial fibrillation were associated with an
increased rate of infections like pneumonia (OR, 2.86;
95%CI, 1.98-4.15) and urinary tract infection (OR, 1.58;
95%CI, 1.09-2.28). Several studies(22-27) have shown
that patients with atrial fibrillation have more severe
neurological deficit and experience a higher stroke
related mortality. It is unclear why atrial fibrillation
causes more severe strokes(28). It has been hypothesised

that atrial fibrillation may decrease cardiac output and
thus compromise viable tissue in the penumbra
surrounding the initial infarction.29,30 Emboli in atrial
fibrillation are probably more voluminous and there-
fore more easily obstruct larger brain vessels, but
this has not been definitively established(28). Patients
with large vessel disease relatively had higher risk of
multiple neurological deficits compared with patients
with lacunar infarction(31). Because lacunar infarction
was the most prevalent in this study (71.7%), so patients
with large vessel disease could have relatively more
severe neurological deficit. Cerebral infarct patients
with previous stroke could also have more severe
neurological deficit compared with patients without
previous stroke. An association between greater
neurological deficit and occurence of general medical
complications in stroke patients has been previously
reported(4,15). Greater neurological deficit may account
for infection due to impaired consciousness, immobi-
lization and incontinence, contributing to the develop-
ment of pneumonia by aspiration, and urinary tract
infection by the necessity of indwelling urinary
catheters(22). Stroke patients with paralysis and those
with impaired level of consciousness also had had
higher rate of pneumonia. These finding have been
noted previously(8,32). Patients with altered level of
consciousness not only have more severe neurologi-
cal impairments but also are less able to protect their
airway effectively(32).

In conclusion, this study suggests that the
independent risk factors for early infection after acute
cerebral infarction are atrial fibrillation (OR, 9.31;
95%CI, 2.18-39.75), thromboembolic infarction (large
vessel disease) (OR, 6.04; 95%CI, 1.97-18.54), admis-
sion conscious level (subconscious or unconscious/
coma) (OR, 4.82; 95%CI, 1.60-14.55) and previous
stroke (OR, 3.20; 95%CI, 1.21-8.47) respectively.
Identifying these clinical factors that are associated
with increased risk of experiencing early infection is
valuable to facilitate the implementation of appropriate
prevention and management interventions. Therefore,
patients who have the forementioned risk factors
should be carefully monitored and promptly treated.
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ปัจจัยเส่ียงของการติดเช้ือภายหลังการเกิดโรคหลอดเลือดสมองตีบหรืออุดตันในระยะเฉียบพลัน

สุชาติ  หาญไชยพิบูลย์กุล

ความเป็นมาและวัตถุประสงค์: การติดเชื ้อเป็นปัญหาแทรกซ้อนที ่พบบ่อยในผู ้ป่วยโรคหลอดเลือดสมองใน

ระยะเฉยีบพลนั การตดิเชือ้นีมี้ความสำคญัเนือ่งจากอาจเปน็สาเหตกุารเสยีชวีติหรอืทำใหก้ารฟืน้ตวัของผูป่้วยลา่ชา้ไป

การศึกษาปัจจัยเสี่ยงต่อการติดเชื้อภายหลังการเกิดโรคหลอดเลือดสมองในระยะเฉียบพลันยังมีน้อย การศึกษานี้

มีวัตถุประสงค์เพื่อหาปัจจัยเสี่ยงต่อการติดเชื้อภายหลังการเกิดโรคหลอดเลือดสมองตีบหรืออุดตันในระยะเฉียบพลัน

รูปแบบการศึกษา: Analystical study

วัสดุและวิธีการ: ศึกษาย้อนหลังจากเวชระเบยีนผู้ป่วยโรคหลอดเลอืดสมองตีบหรืออุดตันท่ีมารับการรักษาเป็นผู้ป่วยใน

ของสถาบันประสาทวทิยาภายใน 48 ช่ัวโมงหลังเกิดอาการในชว่ง 1 มกราคม 2545 - 31 ธันวาคม 2546 โดยทกุราย

ได้รับการตรวจยืนยันด้วยเอกซเรย์คอมพิวเตอร์หรือแม่เหล็กไฟฟ้าบริเวณสมอง ข้อมูลที่ศึกษาประกอบด้วย ข้อมูล

ทางคลินิก ปัจจัยเสี่ยงโรคหลอดเลือดสมอง โรคอื่น ๆ ที่พบร่วม การติดเชื้อ และการตรวจทางห้องปฏิบัติการต่าง ๆ

การวิเคราะหใ์ช้ univariate analysis และ multiple logistic regression เพ่ือหาปัจจัยเส่ียงของการตดิเช้ือ

ผลการศึกษา: ช่วง 24 เดือนที่ศึกษารวมผู้ป่วยได้ 332 ราย พบการติดเชื้อในระยะเฉียบพลันร้อยละ7.6 โดยภาวะ

ปอดอักเสบ (ร้อยละ4.3) พบบ่อยที่สุด จากการวิเคราะห์ด้วย multiple logistic regression พบว่าปัจจัยเสี่ยงต่อ

การติดเช้ือได้แก่ ภาวะหวัใจเต้นริก (atrial fibrillation) (OR, 9.31; 95%CI, 2.18-39.75), thromboembolic infarction

(large vessel disease) (OR, 6.04; 95%CI, 1.97-18.54), ระดับความรู้สึกตัวขณะแรกรบั (OR, 4.82; 95%CI, 1.60-

14.55) และการเคยเปน็โรคหลอดเลอืดสมองมากอ่น (OR, 3.20; 95%CI, 1.21-8.47)

สรุป: ภาวะหวัใจเต้นริก, thromboembolic infarction, ระดับความรู้สึกตัวขณะแรกรบั, และการเคยเปน็โรคหลอดเลอืด

สมองมาก่อนเป็นปัจจัยเสี่ยงของการติดเชื้อภายหลังการเกิดโรคหลอดเลือดสมองตีบหรืออุดตันในระยะเฉียบพลัน


