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ABSTRACT

Objective: To evaluate the impact of urinary tract
and pulmonary infection on mortality after cerebral
hemorrhage. Method: We conducted at the Univer-
sity Hospital of Brazzaville, a cross-sectional study
from January to August 2012 in the emergency de-
partment, neurology and intensive care unit. It in-
cluded patients admitted for cerebral hemorrhage
confirmed by CT-scan. A statistical analysis by logis-
tic regression was carried out to evaluate the correla-
tion between infection and death. Result: Among total
of 261 patients for stroke, 82 admitted for cerebral
hemorrhage (31.4%). The mean age was 55 + 11 years
(range 26 to 83 years). The sex ratio men/women was
1.7. Hypertension was the most important risk factor
to 80.5%. The average intake in neurology time was
28 + 13 hours. The average time for completion of the
CT-scan was 2.4 + 2 days. Thirty-eight (46.3%) pa-
tients had a fever linked to an infectious cause from
the third day of hospitalization. The most frequent
infectious complications were sepsis (n = 16%; 42%),
pulmonary infection (n = 14%; 37%) and urinary
tract infection (n = 8%; 21%). Specific mortality of
infection was 31.7% (n = 26). The multivariate analy-
sis showed a positive correlation between the occur-
rence of infection and mortality (p = 0.002), specifi-
cally between sepsis and mortality (p = 0.0004), and
an association between the time of admission late in
neurology and the occurrence of infectious complica-
tions (p = 0.0001). Conclusion: Infection is one of the
dreaded complications of cerebral hemorrhage. It is
often associated with delayed care in specialized areas,
and is thereby a preventable cause of death.
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1. INTRODUCTION

The Intracerebral hemorrhage (ICH) or intra parenchy-
mal hematoma is extravasation of blood into the brain
parenchyma. Its incidence is 9 - 15 cases per 100.000
inhabitants/year [1,2]. There are racial variations, and it
is higher among blacks and Asians compared to the rest
of the world [3,4]. It represents 10% to 30% of stroke [5]
in industrialized countries, but 28% - 60% in Africa [6].
This is the most severe subtype and the most deadly. Its
30-day mortality is between 30% and 50% [7,8]. Survival
at 1 year and 5 years was respectively 42% and 27%. The
admission of patients—their early and adapted manage-
ment in unit stroke helped to reduce the mortality of
about 20% at 1 year [8]. Infectious complications are fre-
quent after stroke; the frequency varies from 5% to 65%
depending on the series, responsible for high mortality.
Pulmonary and urinary locations are most frequently
encountered [9,10]. The aim of our study was to assess
the impact of urinary and pulmonary infection on mortal-
ity in the ICH in a Sub-Saharan Africa country.

2. METHODS

It was a cross-sectional study conducted from January 1%
to August 31%, 2012 in the emergency department, neu-
rology and intensive care unit of the University Hospital
of Brazzaville. We included all patients admitted for ICH
confirmed on CT-scan regardless of age and sex. We did
not include patients with subarachnoid or isolate intra-
ventricular hemorrhage, hemorrhagic infarction and post-
tumor or post-traumatic bleeding. The study variables
were: age, sex, cardiovascular risk factors (hypertension,
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diabetes, high cholesterol, alcohol and physical inactiv-
ity), delay of admission in neurology, delay for comple-
tion of the CT-scan, the location of the bleeding, the
temperature, occurrence and localization of infection. The
diagnosis of pneumonia was selected by clinical argu-
ments syndrome (fever and pulmonary condensation)
and confirmed on chest radiograph. The cytology ex-
amination of bronchial secretions was not done because
of the difficulties of sampling and interpretation of re-
sults. Urinary tract infection was selected to the presence
of a germ in a urine test with constant Kass > 105, in a
feverish patient.

Statistical analysis was performed using the software
Epiinfo6. The significance level was set at p < 0.05.
Numeric variables were expressed as mean + standard
deviation, and categorical variables frequency. The logis-
tic regression analyzes were performed to study the cor-
relation between variables and the occurrence of infec-
tion and the impact of infection on the occurrence of
mortality. The adjustment of the odds ratio was made for
age and sex and initial severity.

3. RESULTS

During the study period 261 patients were hospitalized
for stroke, 82 (31.4%) of ICH. The mean age was 55 +
11 years (range 26 to 83 years). Sex male/female ratio
was 1.7. Hypertension was the primary risk factor, found
in 80.5% of cases (Table 1). The average intake in neu-
rology time was 28 + 13 hours, and 61% of patients were
admitted after 24 hours. The average time for completion
of the CT-scan was 2.4 + 2 days. Figure 1 shows the
distribution according to the location of the bleeding.
Thirty-eight (46.3%) of patients had an infectious fever
in the third day of hospitalization. The most frequent
infectious complications were sepsis 42% (n = 16), pul-
monary infection 37% (n = 14) and urinary tract infec-
tion 21% (n = 8). Sepsis was from both urinary and pul-
monary localization. In all cases, the isolated germ in
urine was nosocomial multi-resistant. The mortality of
infectious complications was 31.7% (n = 26). Figure 2
shows the distribution of infectious causes of death. In

Table 1. Frequency of risk factors.

Risk factors Number %
Hypertension 66 80.5
Alcohol 56 68.3
Sedentarity 49 59.8
Hypercholesterolemia 28 34.1
Smoking 13 15.9
Diabetes 02 02.4
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Figure 1. Distribution depending on the location of the bleed-
ing.
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Figure 2. Distribution according to infectious mortality.

multivariate analysis a correlation was found between the
late admission in neurology department and the occur-
rence of infectious complications (OR = 4.3 [95% CI 2.9
to 8.7], p = 0.0001). Table 2 shows the analysis of dif-
ferent types of infection according to the vital outcome.

4. DISCUSSION

Our study allowed us to determine the frequency of ICH
(31.4%) of all strokes. This frequency is consistent with
data from the literature that estimate the frequency of
ICH between 28% and 60% in Africa in the series [6].
The dominant role of hypertension among the risk fac-
tors is widely accepted, with much higher frequencies in
Africa, as in our study [6,11]. The predominant of deep
location in our study has been reported in many African
and Asian studies [12,13]. This predominantly reflects
the high prevalence of hypertension in these regions, in
contrast to a lack of management of hypertensive pa-
tients, as reported by Thorogood et al. [14] in South Af-
rica, where over 103 patients who have survived from
stroke, 71% were hypertensive, but only 8% were taking
antihypertensive therapy.

The incidence of infectious complications during the
stroke varies from 5% to 65% with 1% to 33% of pneu-
monia and 2% to 27% of urinary tract infections [15,16],
which is similar to our results. Schartz et al. [9] in their
series reported an incidence of pneumonia in 43%, and
infections of the urinary tract to 35%. Westendorp et al.
[10], in their meta-analysis reported that the incidence of
infectious complications in stroke varies according to
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Table 2. Analysis of different types of infection according to vital outcome.

Vital outcome

Infectious Complications Total Death
Sepsis 16 14
Pneumonia 14 6
Urinary tract infection 8 6
All infections 38 26

Survivors Ajusted OR [IC 95%] p value
2 4.32[3.61-9.11] 0.0004
8 1.02 [0.58 - 2.93] 0.512
2 2.12[0.97 - 4.12] 0.051
12 2.68 [1.98 - 3.42] 0.002

whether intensive or non-intensive care unit. In the in-
tensive care unit frequency varies from 38% to 52% for
all infections, 18% to 38% for pneumonia and 0% - 40%
for urinary tract infections, while outside the intensive
care these frequencies are slightly lower with, 22% -
34% of all infections, 9% - 10% for pneumonia and 8% -
11% for urinary tract infections. The factors favoring the
occurrence of infection are: the initial severity, particu-
larly impaired consciousness and the long duration of
hospitalization, swallowing disorders and urinary cathe-
terization. In our study, the delay of admission in the
neurology department was associated factor (p = 0.0001).
This can be explained by the fact that swallowing disor-
ders are common in the acute phase of ICH, first causes
of pneumonia, while their research and support is not
systematic outside neurology departments.

Mortality due to infectious complications is variable
depending on the series. Sene Diouf et al. [12] in her
study of severe brain hemorrhage noted that sepsis was
the leading cause of death for 28% of cases. Westendorp
et al. [10] reported the risk due to infection during a
stroke, with an OR = 2.08 (95% CI: 1.63 - 2.67), which
approximates our results, and the lack of correlation be-
tween urinary infection and mortality. However, the same
study reported a strong association between pneumonia
and death (OR = 5.58%, 95% CI: 4.76 to 6.55), whereas
we did not find any association. Mortality from sepsis is
mainly due to two factors through the temperature rise
which has been identified in several studies as a factor of
poor outcome [17,18], or by direct action of infection
with pulmonary and urinary location were the most fre-
quently found and associated with a poor outcome [19,
20], and the germ is the most frequently isolated noso-
comial as also reported Westendorp et al. [10].

5. CONCLUSION

Infectious complications, particularly pneumonia and
urinary tract infections are common during cerebral
hemorrhage, and most often associated with a poor out-
come because the germ is most commonly isolated noso-
comial. Their prevention is a good hospital and personal
hygiene, early detection of swallowing disorders, and
supported by the placement of a nasogastric tube, and
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strict aseptic conditions in a pose of the urinary cathe-
terization.
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