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ABSTRACT
Background: Pneumonia is a lower respiratory tract infection characterized by inflammation of lung tissue
accompanied by infiltration of alveoli and bronchioles. Most common type is community acquired pneumonia (CAP).
Initial therapy is usually empirical that is designed to treat various pathogens. In CAP cases, antibiotic therapy should
begin at the earliest. The objectives of the study include to identify most common causative micro-organisms, to
assess risk of developing CAP in patients having co-morbidities, to identify most commonly prescribed antibiotic
regimen.
Methods: A prospective observational study was conducted for period of 6 months at RIMS, Kadapa. 120 patients
were recruited based on inclusion criteria. Treatment was given according to Infectious Diseases Society of America
and American Thoracic Society guidelines.
Results: In a total of 120 patients, 77 were males and 43 were females. 69 patients belong to 46-55 & above age
groups. 84 patients had social habits and 36 patients are without social habits. Patients with single lobe infiltrations
are 105 and patients with multiple lobe infiltrations are 15. In our study, streptococcus pneumoniae and pseudomonas
aeruginosa were the most common isolated organisms. Monotherapy was given for 7 patients, dual therapy for 97
patients and triple therapy for 16 patients. 33 patients received ceftriaxone (CEF) and augmentin (AUG), 29 patients
received CEF and azithromycin (AZI), 7 patients received levofloxacin (LEV), 25 patients received CEF and LEV, 10
patients received CEF and ciprofloxacin (CIP) and 16 patients received CEF, AUG and AZI. 100 patients had less
than 8 days of hospital stay.
Conclusions: Research study concluded that β lactum antibiotics were the most commonly prescribed class. CEF and
AUG was highly recommended drug regimen.
Keywords: Streptococcus pneumonia, Empirical therapy, Inflammation, Bronchioles

INTRODUCTION
Pneumonia is a lower respiratory tract infection
characterized by collection of pus and other fluids in the
air sacs i.e., alveoli of the lungs. Lung air sacs are

structures, play a significant role in the exchange of gases
such as oxygen and carbon dioxide. Collection of pus in
air sacs leads to shortness of breath i.e., dyspnea.
Pneumonia is caused by bacteria such as
Streptococcus pneumoniae, Mycoplasma pneumoniae,
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Clamidophila pneumoniae, fungus such as Legionella
species and other respiratory viruses.1 Pneumonia is an
infection of lung parenchyma classified into community
acquired pneumonia (CAP) and health care associated
pneumonia (HCAP).2 The increased incidence of CAP
with increasing patient age; the annual incidence of
pneumonia in the USA was 24.8 cases per 10,000 adults
with the highest rates among adults aged, between 65 and
79 years of age (63.0 cases per 10,000 adults) and those
aged 80 years or older (164.3 cases per 10,000 adults).3
The most common symptoms include cough that
produces sputum, fever, shortness of breath, headache.4
Classic pneumonia is caused due to Streptococcus
pneumonia, in this, lobar patterns are present, evolves
through four phases and is characterized by changes in
the alveoli: stage of congestion, stage of red hepatization,
stage of grey hepatization, stage of resolution.5 For
pneumonia diagnosis patients detail history of sign and
symptoms, chest X-rays, sputum test, culture sensitivity
test are useful.6 According to Infectious Disease Society
of America and American Thoracic Society, Initial
therapy is usually empirical that is designed to treat CAP
caused due to various pathogens. In CAP cases, antibiotic
therapy should begin at the earliest.7 To study the
empirical treatment of antibiotic drug regimens in
patients with CAP in a tertiary care teaching hospital. The
main objectives of our study were to identify the most
common causative micro-organisms to assess the risk of
developing community acquired pneumonia in patients
having co-morbidities, to assess the empirical antibiotic
treatment, to identify the most commonly prescribed class
of antibiotics for treating CAP.
METHODS
A hospital based prospective observational study was
carried out in general medicine identified patients (IP)
departments at Rajiv Gandhi Institute of Medical
Sciences (RIMS), Kadapa for a period of 6 months i.e.,
from June 2018 to December 2018. RIMS Hospital is a
750 bedded multi-disciplinary tertiary care teaching
hospital. A total of 120 patients prescribed with different
antibiotics such as levofloxacin (LEV), ceftriaxone (CEF)
and augmentin (AUG), CEF and azithromycin (AZI),
CEF and LEV, CEF and ciprofloxacin (CIP), CEF, AUG
and AZI. Patient who are willing to participate in the
study. Both male and female patients (IP patients) who
were diagnosed as CAP and prescribed with antibiotic
drug regimen. Patients with co-morbid pathological
conditions also included in our study. Patients who are
not willing to participate in the study, Neonates and
pediatric patients are excluded. Pregnant women, out
patients and patients admitted for surgical procedures
also excluded. Ethical approval was taken from
respective ethical committee. After taking consent from
the patient, a self-designed patient data collection form
was used to collect data such as demographic details,
provisional
diagnosis,
confirmatory
diagnosis,
radiographic data, social habitats, isolated organism,
sensitivity and resistance to various antibiotics, treatment

before culture report and after culture report of specimens
of patients with CAP during hospital stay. Complete
information was collected, analyzed and documented.
Patients were also provided with patient information
leaflets at the time of discharge.
Statistical analysis
Results were represented as frequencies, percentages,
mean and medians. Percentage method was used for
analyzing the data. Graph pad prism software was applied
to analyze the data. In some cases, inferential statistics
like analysis of variance (ANOVA) followed by student
t-test, (at 95% confidence interval and p<0.05 considered
as significant) using SPSS 21.0 software.
Ethical considerations
One of the major characteristics of modern society is a
pronounced interest in ethical questions. Medicine,
especially research on humans, is at the top of the list.
The most important ethical aspect of the clinical study is
informed consent document. The international covenant
accepted by United Nations Assembly in 1966 stresses
that “no one shall be subjected without his free consent to
medical or scientific experimentation”.
RESULTS
Patient distribution based on gender
Out of 120 patients, 77 were males constituted for 64.17%
and 43 were females constituted for 35.83%. In our
analysis, we found that community acquired pneumonia is
more common in males when compared to females. This
states that males are at higher risk of developing
community acquired pneumonia because majority of male
patients were prone to have social habits.
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Figure 1: Gender distribution.
Patient distribution based on different age groups
A total of 120 patient case sheets diagnosed with CAP
were collected and divided into 5 different age groups. 12
patients were in 16-25 years age group constituted for
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10%, 16 patients were in 26-35 years age group
constituted for 13.33%, 23 patients were in 36-45 years
age group constituted for 19.17%, 38 patients were in 4655 years age group constituted for 31.67% and 31 patients
were in 56 and above years age group constituted for
25.83%.
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Figure 4: Patients with detailed social habits.
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Patient distribution based on radiological findings
Figure 2: Different age groups patients.
Patient distributions based on detailed types of comorbidities
In a total of 120 patients, 58 patients had co-morbid
conditions of which 17 patients had co-morbidities with
chronic obstructive pulmonary disease (COPD)
constituted for 29.31%, 6 patients had co-morbidities
with asthma constituted for 10.34%, 12 patients had
co-morbidities with hypertension constituted for 20.69%,
14 patients had co-morbidities with type 2 diabetes
mellitus (T2DM) constituted for 24.14%, 4 patients had
co-morbidities with hypothyroidism constituted for
6.90%, 2 patients had co-morbidities with epilepsy
constituted for 3.45%, 3 patients had co-morbidities with
ischemic heart disease (IHD) constituted for 5.17%.

In our research study, 120 patients who were recruited
according to inclusion criteria have undergone
radiological examinations such as chest X-ray, CT chest
and found that 105 patients had single-lobe infiltration
constituted for 87.50% and remaining 15 patients had
multi-lobe infiltration constituted for 12.50%.
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Figure 5: Single-lobe and multi-lobe infiltrations.
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Figure 3: Patients with detailed co-morbidities.

In a total of 120 patients, 65 patients had undergone
sputum culture test constituted for 54.17% and remaining
55 patients did not undergo sputum culture tests
constituted for 45.83%.

Patient distribution based on detailed social habits

PERFORMED
NOT PERFORMED

20.83%

A total of 120 subjects were selected for our research
study in which 84 patients had social habits and 36
patients did not have any of social habits. Out of 84
subjects, 35 patients had a habit of Smoking constituted
for 29.16%, 12 patients were Alcoholics constituted for
10.00%, 17 patients were beetle nut chewers constituted
for 14.16% and 20 patients had a habit of both smoking
and alcoholism constituted for 16.66%.

79.17%

Figure 6: Patients with respect to sputum culture test.
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Patient distribution based on types of bacteria
In a total of 68 samples, it was found that Streptococcus
pneumoniae was isolated in 23 patients constituted for
33.82%, Pseudomonas aeruginosa was isolated in 19
patients constituted for 27.94%, Klebsiella pneumoniae
25

was isolated in 11 patients constituted for 16.18%
Escherichia coli was isolated in 7 patients constituted for
10.29%, Streptococcus aureus was isolated in 6 patients
constituted for 8.82% and Hemophilus influenzae was
isolated in 2 patients constituted for 2.95%.
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Figure 7: Patients based on types of bacteria.
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Figure 8: Patients based on antibiotic regimen.
Patient distribution based on antibiotic regimen
In a total of 120 patients, 33 patients were prescribed with
CEF and AUG constituted for 27.5%, 29 patients were
prescribed with CEF and AZI constituted for 24.18%, 7
patients were LEV prescribed with constituted for 5.83%,
25 patients were prescribed with CEF and LEV
constituted for 20.83%, 10 patients were prescribed with
CEF and CIP constituted for 8.33% and 16 patients were
prescribed with CEF, AUG, AZI constituted for 13.33%.
Patient distribution based on type of empirical therapy

and 16 patients treated with triple antibiotic regimen
constituted for 12.50%.
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In a total of 120 patients, 7 patients received mono
antibiotic therapy constituted for 87.50%, 97 patients
received dual antibiotic regimen constituted for 87.50%
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Figure 9: Types of empirical therapy.
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Patient distribution based on length of hospital stay
It is a time period that exists between date of admission
(DOA) into the hospital and date of discharge (DOD)
from the hospital. The minimum duration of
hospitalization was 3 days and maximum duration was 14
days. Of 120 patients, 55 patients had 3-5 days of hospital
stay, 45 patients had 6-8 days of hospital stay, 8 patients
had 9-11 days of hospital stay and 12 patients had 12-14
days of hospital stay.
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Figure 10: Patients based on duration of hospital stay.
DISCUSSION
At first, we started with simple parameter i.e., patient’s
gender. Males (64.17%) are being more affected with
CAP than females (36.83%) and literature like Mustafa et
al and Siddalingappa et al has got same results.8,9 Coming
to the age parameter the patient with age group of 46-55
years are more affected i.e., 31.67% and 31 patients were
in 56 and above years age group constituted for 25.83%
than the patients with other aged group, but literature of
Kumar et al has concluded that 65 to 75 years age group
patients are more affected with CAP.10 The patients with
<18.5 body mass index are highly affected with CAP. We
found that patient with co-morbidities are highly
susceptible to CAP than normal individuals and the
patients with respiratory tract co-morbidities are high
prone to CAP. In a total of 120 patients, 58 patients had
co-morbid conditions of which 17 patients had comorbidities with COPD constituted 29.31%, for 6 patients
had co-morbidities with asthma constituted for 10.34%,
12 patients had co-morbidities with hypertension
constituted for 20.69%, 14 patients had co-morbidities
with type 2 diabetes mellitus constituted for 24.14%, 4
patients had co-morbidities with hypothyroidism
constituted for 6.90%, 2 patients had co-morbidities with
epilepsy constituted for 3.45%, 3 patients had comorbidities with IHD constituted for 5.17%. that is
supported by Kumar et al literature.10 We also analyzed
social habitats of patients, found that habituated patients
were more affected with CAP than non-habituated patient
and patients with smoking habit have higher incidence
rates of occurring CAP.
In our research study, 120 patients who were recruited
according to inclusion criteria have undergone
radiological examinations such as chest X-ray and CT

chest and found that 105 patients had single-lobe
Infiltration constituted for 87.50% and remaining 15
patients had multi-lobe infiltration constituted for 12.50%,
this result is supported by literatures Mustafa et al and
Ayesha.8,11 95 patients had undergone sputum culture test
and remaining 25 patients did not undergo sputum culture
tests out of 95 subjects, bacteria was isolated in 68
patients, fungus was isolated in 21 patients and virus was
isolated in 6 patients, coincided with Taura et al and
Ramana et al.12,13 literatures. In a total of 68 samples, it
was found that Streptococcus pneumoniae was isolated in
23 patients constituted for 33.82%, Pseudomons
aeruginosa was isolated in 19 patients constituted for
27.94%, Klebsiella pneumoniae was isolated in 11
patients constituted for 16.18%, Escherichia coli was
isolated in 7 patients constituted for 10.29%,
Streptococcus aureus was isolated in 6 patients
constituted for 8.82% and Hemophilus influenzae was
isolated in 2 patients constituted for 2.95% and compared
with Taura et al, Ramana et al and Zafar et al literatures
got the same results.12-14 In a total of 120 patients, 33
patients were prescribed with CEF and AUG constituted
for 27.5%, 29 patients were prescribed with CEF and AZI
constituted for 24.18%, 7 patients were LEV prescribed
with constituted for 5.83%, 25 patients were prescribed
with CEF and LEV constituted for 20.83%, 10 patients
were prescribed with CEF and CIF constituted for 8.33%
and 16 patients were prescribed with CEF, AUG and AZI
constituted for 13.33%. Literature like Meng Tse et al had
connived that β-lactam alone was the most common
antibiotic regimen prescribed for patients and give support
to our study.15 Literatures of Okesola et al and Li et al
gave the evidence that matches to our study.16,17
In a total of 120 patients, 7 patients received mono
antibiotic therapy constituted for 87.50%. 97 patients
received dual antibiotic regimen constituted for 87.50%
and 16 patients treated with triple antibiotic regimen
constituted for 12.50% found the same pattern of results
in literature of Meng Tse et al and Taura et al.12,15 Length
of hospital stay is defined as time period that exists
between DOA into the hospital and DOD from the
hospital. In our study, minimum duration of
hospitalization for CAP patients was 3 days and
maximum duration was 14 days. In a total of 120 patients,
55 patients had 3 to 5 days of hospital stay, 45 patients
had 6 to 8 days of hospital stay, 8 patients had 9 to 11
days of hospital stay and 12 patients had 12 to 14 days of
hospital stay and same conclusion was given Mustafa et
al, Kumar et al literature.8,10 This clearly indicates that the
symptoms will be free with in less time in case of
pneumonia.
CONCLUSION
This research work clearly highlights the study of
empirical treatment of antibiotic drug regimens in patients
with CAP in a tertiary care teaching hospital. Male
patients had higher incidence rates of occurring CAP
when compared to female patients. Maximum number of

International Journal of Basic & Clinical Pharmacology | February 2020 | Vol 9 | Issue 2

Page 340

Leela Prasad Babu K et al. Int J Basic Clin Pharmacol. 2020 Feb;9(2):336-341

patients who were diagnosed with CAP belongs to 45-55
years and above age group. Patients with social habits like
smoking, alcoholism, betel nut chewing have increased
risk of occurring CAP when compared to patients without
social habits. The risk of developing CAP was high in
patients with co-morbidities like COPD, asthma, type 2
diabetes mellitus and hypertension. Empirical treatment
with β-lactam antibiotics was the most commonly
prescribed class to CAP patients, in addition, CEF and
AUG regimen was highly prescribed. Streptococcus
pneumoniae and Pseudomonas aeruginosa were the most
common causative micro-organisms for CAP. In patients
with atypical pneumonia, triple antibiotic regimen was
preferred over dual therapy; also have higher duration of
hospitalizations.
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