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ABSTRACT

Hospital acquired pneumonia (HAP) is one of the most leading
hospital-acquired infections with substantial morbidity and
mortality. Analysis of the association between different risk
factors and outcome in 'HAP' patients will help in understanding
the different levels of risks and permit a more rational and
effective method of treatment. A prospective observational
study, carried out in a tertiary care teaching hospital. HAP
patients were identified during daily visits to the emergency
wards and were followed from the day of diagnosis to till the day
of discharge/death. Patient data like demography, medical
history, medication history, co-morbid disease, ectiological
factors and clinical outcome were recorded in patient case record
form. Risk factors were analyzed for their association with
outcome by multiple logistic regression. 318 patients were
enrolled in the study and among those 277 patients improved and
discharged; remaining 41 expired. Patients who were ventilated
during their stay in the hospital were 27.6% and those non-
ventilated were 72.4%. In the multivariate analysis, the strongest
association with mortality was found for ventilation (Odds Ratio:
6.4; 95% Confidence Interval: 2.7-15.2; p<0.001),
immunosuppression (OR: 3.4; 95% CI: 1.0-11.2; p<0.05) and
male sex (OR: 2.9; 95% CI: 0.9-8.8; p<0.05). Study suggests that
mechanical ventilation, immunosuppression and male sex are
the independent risk factors with significant effect on mortality.

INTRODUCTION

neumonia is an infection of the alveoli, distal airways,

and interstitium of the lung which is manifested by

increased weight of the lungs, replacement of the
normal lung's sponginess by consolidation, and alveoli filled with
white blood cells, red blood cells, and fibrin [1]. Pneumonia can
result from a variety of causes, including infection with bacteria,
viruses, fungi, and chemical or physical injury to the lungs.
Pneumonia can be broadly categorized as community acquired or
hospital acquired. Hospital acquired pneumonia (HAP) is also
called nosocomial pneumonia which occurs during or after
hospitalization for another illness or procedure with onset at least
72 hours after admission. Pneumonia is the most common
infectious disease in United States with highest mortality, where
annual incidence of disease is approximately 4 million cases, a
cost of $23 billion burden to the health care system [2]. In India,

pneumonia is the fifth leading cause of death and mortality rate is
between 10-20% [3].Hospital acquired pneumonia (HAP)
remains an important cause of morbidity and mortality, especially
in older adults and patients at-risk. In developed countries, almost
one half of the total hospitalizations for pneumonia occur in
patients over 65 years and pneumonia is a leading cause of death
among this age group [4]. So itis important to define relationship
between intensive care unit (ICU) acquired infection and outcome
from critical illness [5].Epidemiological studies are required to
study the incidences of pneumonia caused in patients in the
community and hospital settings. The risk factors which are
responsible for the outcome of HAP need to be analyzed in each
hospital settings for implementation of preventive strategies to
reduce patient morbidity, mortality, and hospital costs [6].

The primary objective of this study was to determine the
cumulative incidence and the risk factors responsible for the
mortality in the patients who are admitted to ICU for more than 72
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hours.
METHODOLOGY

Aprospective observational study, carried out in a tertiary care
teaching hospital. The institutional ethics committee's approval
was obtained prior to the study (No.UEC/42/2010). Patients were
identified during daily visits to the emergency wards. HAP
patients who fulfill the inclusion criteria (e.g., patients admitted to
hospital/ICU for more than 72 hours, patients whose diagnosis
was confirmed by chest X-ray or by culture as pneumonia and
aged above 18 years) were identified during daily visits to the
emergency wards & enrolled into the study after taking informed
consent. Patients were followed from the day of diagnosis to till
the day of discharge/death (clinical outcome). The patient data
like demography, social habits, co-morbid disease, interventions
(mechanical ventilation), severity assessment and clinical
outcome were recorded in the case record forms (CRF). The
severity of pneumonia patients was assessed within 24 hours on
the day of diagnosis by using APACHE II (Acute Physiological
and Chronic Health Evaluation IT) score.

Data Analysis: Nominal data were described and expressed in
percentage. Parametric data were expressed as mean4SD.
Univariate analysis (Chi square test) was used to compare the
variables affecting the outcome of HAP and calculation of odds
ratio (OR). Multivariate analysis (Multiple logistic regression)
was used to determine the association of the studied risk factors
with clinical outcome. Odds ratios were calculated for the risk
factors and variables having statistical significance were entered
into the multivariate analysis to develop the prediction model.
Statistical analysis was done using SPSS 20.

RESULTS

318 patients were enrolled in the study. Incidence of HAP
among ICU patients during the study period was found to be
28.8%. Among 318 HAP patients, 277 were improved and
discharged; remaining 41 patients were expired. Demographic

characteristics and outcome of 318 HAP patients are summarised
in Table 1 and Table 2. The mean age of study patient population
was 54.7+16.5 years and 41.8% patients were more than 60 years
of age. The majority of patients were males n=229 (65.7%). 96
(27.6%) patients were ventilated during their stay in the hospital.
In Univariate analysis twelve variables (age>60 years, sex,
mechanical ventilation, APACHE-II score>20, cardiac,
pulmonary, renal, immunosuppression, endocrine/metabolic,
liver insufficiency, smoking and alcohol intake) were analyzed
for possible association with mortality in HAP patients. The
results of the Univariate analysis of variables (risk factors) and
mortality in HAP are given in Table 3. Variables with statistical
significance (p<0.05) in Univariate analysis were entered into the
multivariate analysis.

The following variables were found to be statistically
significant (p<0.05), independent predictors of mortality HAP in
these patient population: mechanical ventilation (OR: 6.4; CI:
2.7-15.2; p<0.001), immunosuppression (OR: 3.4; CI: 1.0-11.2;
p<0.05) and male sex (OR: 2.9; CI: 0.9-8.8; p<0.05). Renal
insufficiency, smoking and alcohol intake were showing
statistically significant association with mortality in Univariate
analysis but did not show statistical significance in multivariate
analysis. Results of multiple logistic regression are given in Table
4.

The developed multiple logistic regression prediction model
would be-

-3.77+1.18*Male sex+3.14xMV+2.63%1S

mortality)=
p(mortality) 7

e—5.77+l J18xMale sex+3. 14xMV+2.63=1S

DISCUSSION

This study was conducted to find out the cumulative incidence
of HAP in ICU patients and risk factors associated with mortality
in HAP patients. During the study period the cumulative

Table 1: Demographic characteristics of HAP patients

Characteristics

Total number of HAP
Patients (n=318)

Patient related Characteristics
Mean age+SD, years
Age> 60 years, n (%)
Male sex, n (%)
Smoking, n (%)
Alcohol, n (%)

54.7+16.5
133 (41.8%)

229 (72.01%)
94 (29.6%)
68 (21.4%)

Severity assessment

Mean APACHE Score+SD 146 (42)
APACHE Score >20, n (%) 146 (45.9%)
On mechanical ventilation, n (%) 96 (27.6)
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Table 2: Demographic characteristics and outcome of HAP patients

Characteristics

Total number of HAP
Patients (n=318)

Co-morbid illness

Endocrine/Metabolic, n (%)

107 (33.6%)

Cardiac, n (%) 68 (21.4%)

Pulmonary, n (%) 167 (52.5%)

Liver, n (%) 30 (9.4%)

Renal, n (%) 54 (16.9%)
Immunosuppression, n (%o) 27 (8.5%)

Duration of hospital stay, days
Mean+=SD 15.149.3
Median (IQR) 13(11)

Out come
Mortality, n (%)

Recovered, n (%)

41 (12.9%)
277 (87.1%)

Table 3: Results of Univariate analysis of risk factors and outcome (mortality) in HAP patients

Risk Factor Odds Ratio | 95% Confidence p value
(OR) interval (CI)
Age>60 years 2.63 0.97-7.10 0.05
Male sex BRG] 1.16-11.64 0.027
Mechanical ventilation 7.69 3.11-19.02 0.001
APACHE 1T score>20 12.00 3.69-38.98 0.001
Co-morbid conditions

Cardiac 1.41 0.49-4.01 0.520
Pulmonary 2,27 0.79-6.46 0.124
Renal 2958 0.87-7.29 0.086
Immunosuppression 6.30 1.57-25.27 0.009
Endocrine/Metabolic 2.03 0.83-4.99 0.123
Liver insufficiency 5.07 1.33-19.26 0.017
Smoking 1.15 0.39-3.33 0.79
Alcohol intake 1.03 0.34-3.11 0.96
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Table 4: Results of multivariate analysis of risk factors and outcome (mortality) in HAP patients

Risk Factor Coefficient | Odds Ratio | 95% CI | p value
(B) (OR)
Male sex 1.18 2.9 0.9-8.8 0.05*
Mechanical ventilation (MV) 3.14 6.4 2.7-15.2 0.001%*
Immunosuppression (1S) 2.63 3.4 1.0-11.2 0.05%*
Constant (Byg) 5. 77
incidence of HAP in ICU admitted patients were 20.8%, whichis ~REFERENCES®

similar to the results of study conducted by Berba et al., in
Philippine General Hospital [7].There were three factors
identified in the multivariate analysis as independent predictors
of mortality in HAP patients. Among that mechanical ventilation
is intervention related and can be modifiable. Mechanical
ventilation has been consistently identified as risk factor previous
studies conducted elsewhere [7]. Intubation and mechanical
ventilation impairs natural host defense mechanism against
infection and facilitates the entry and colonization of bacteria into
patients lungs.

In contrast the observations of Berba et al., our study showed
more mortality in male patients and found to be a predictor of
mortality in HAP patients’. This may be because of higher
incidence of HAP in male patients [8]. Previous studies have
shown that male gender is an independent risk factor for the
development of ventilator associated pneumonia (VAP) [9].

In our study immunosuppression was also found to be a
independent predictor of mortality in HAP patients which is
constituent with the findings of Leu H-S et al., [10]. In that study
immunosuppressive or leukopenic status found to be predictor of
mortality in HAP patients. Risk factors which have been found to
be strong predictors of HAP in other studies were not found to be
strong predictors of mortality in ICU patients in our study. This is
probably due to small number of patients in that particular
variable analyzed.In this study no attempt has been made to
correlate the clinical outcome (mortality) with microbiological
data. Studies on hospital acquired infections are not complete
without data microorganism and their susceptibility patterns.
Further studies to correlate the clinical outcome with
microbiological data are in progress.

CONCLUSION

In summary, the cumulative incidence of HAP in ICU patients
during the study period was 20.8%. HAP has contributed
significantly to mortality (12.9%). Mechanical ventilation,
immunosuppression and male sex were found to be independent
predictors of mortality in HAP patients. If these factors are
properly addressed mortality may be reduced.
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