Biolmpacts, 2013, 3(2), 91-95
doi: 10.5681/bi.2013.023
http://bi.tbzmed.ac.ir/

Biolmpacts

I TUTS I
Publishing

Group

A Prospective Study of Inpatients to Determine Microbial Etiology
and Therapeutic Outcome of Antibiotics for Community-Acquired
Pneumonia in Pakistan

Sahar Rehman", Kanwal Rehman?', Muhammad Sajid Hamid Akash>3*

!Department of Pharmacy, The University of Lahore, Lahore, Pakistan

’Institute of Pharmacology, Toxicology and Biochemical Pharmaceutics, College of Pharmaceutical Sciences,
Zhejiang University Hangzhou, China

3College of Pharmacy, Government College University Faisalabad, Faisalabad, Pakistan

ARTICLE INFO

ABSTRACT

Article Type:
Research Article

Article History:
Received: 04 Feb. 2013
Revised: 17 June 2013
Accepted: 17 June 2013
ePublished: 23 June 2013

Keywords:

Aminoglycosides

CAP Patients

Combination Therapy for CAP
Empirical Therapy

Patient Compliance
Respiratory Tract Infections

Introduction: Community-acquired pneumonia (CAP) is among the common diseases
that causes illness and death world-wide. Limited data is available for the treatment of
patients with CAP and/or medical outcome of CAP patients in Pakistan. This cross-
sectional and prospective study was done to determine etiology of CAP patients and to
evaluate the therapeutic effects of antibiotics commonly used in treating CAP patients
in two different inner-city hospitals, Pakistan. Methods: The study was conducted on
200 hospitalized patients presenting clinical and radiographic evidences of CAP. The
patients were assessed for the causative pathogen and their prescriptions were analyzed
for the management and treatment of CAP and associated symptoms of pneumonia.
Finally the medical outcomes were evaluated. Results: On establishing the microbial
etiology of pneumonia among different CAP causing pathogens, K. pneumoniae was
found to be the most identified causative agent (30%) followed by S. pneumoniae
(23%). Majority of the patients received cephalosporin antibiotics (80%) followed by
aminoglycosides (65%) and penicillins (50%) either as monotherapy or combination
treatment. Therapeutic success was observed to occur in majority of the patients. The
recovery of CAP patients occurred probably because they received antibiotics which are
recommended by WHO and American Thoracic Society. Another reason for successful
therapeutic outcome was found to be the significant patient compliance for treatment.
Conclusion: There is a great need for such types of investigational studies to be
conducted in developing countries which may guide the empirical therapy and help in
defining proper treatment guidelines.

Introduction

antimicrobial regimen for CAP patients, further studies

Community-acquired pneumonia (CAP) is considered
among critical respiratory tract infections that account
for millions of death globally every year.!> CAP has been
long considered as a leading cause of illness and mortality
globally.> Most of the patients diagnosed for CAP are
usually hospitalized and some may also require to be
treated during intensive care.*’ S. pneumonia is considered
to be the leading agent causing CAP, however the causative
pathogens may differ depending on various factors such
as age and ecological aspects. This variation of pathogen
and unknown microbial cause usually ends up with initial
empirical antibiotic therapy.® Though different established
guidelines for the treatment of CAP>™ have suggested few

should vitally be conducted for determining the major
causative pathogens and the most effective therapy against
CAP especially in developing countries as they might help
developing appropriate therapeutic regimen against CAP.
For many years, numerous studies have been performed to
evaluate the etiology and treatment of CAP,'*!? however,
prospective studies regarding the etiology and treatment
protocols followed to manage and treat patients with
CAP in Pakistan, have been limited." In Pakistan, most
of the patients with respiratory tract infections are usually
treated empirically as for CAP, amoxicillin-clavulanate
(2 g PO q12h), cefotaxime (1 g IV q8h or ceftriaxone 1
g IV q24h), ciprofloxacin and levofloxacin (levofloxacin
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750 mg IV every 24 h) are prescribed as empirical
therapy. Although few efficient studies have been done
recently, still there are numerous concerns relating the
disease conditions, hospital patient care, biodisposition/
serum profile studies,'*!> use of natural products'®'®
and synthetic proteins!*** in developing countries that
critically need to be addressed and managed. As CAP is
also among these critical conditions, thereby the purpose
of this study was to determine the causative pathogens of
CAP in Pakistan and to perform a comparative evaluation
of the antibiotic and associated therapy used in hospitals
to treat patients suffering from CAP. We conducted
this study on hospitalized CAP patients to provide the
information collected by the investigational audit on the
antibiotic treatment practice along with determining the
microbial etiology of CAP in Pakistan. In future, our study
may contribute in developing an appropriate antimicrobial
regimen for the better management of CAP in Pakistan.

Materials and methods

Method

This study was conducted at two hospitals; Jinnah
Hospital and Combined Military Hospital (CMH) in
Lahore, Pakistan. The relevant doctors of the hospital
general wards approved the study protocol and allowed
for further proceedings. The study design included: patient
data collection, evaluation of patient care processes,
determination of microbial etiology, assessment of
prescribed medication/antibiotics and assessment of
medical outcomes of patients under study.

Patient selection /Inclusion criteria

The study was conducted by enrolling 200 hospitalized
patients (100 males and 100 females) in general ward
presenting clinical and radiographic evidences of CAP.
These patients were then further examined to determine if
they met the study inclusion criteria. The inclusion criteria
comprised of the diagnostic symptoms recommended
by American Thoracic Society® as follows: 1) patients
having physical symptoms such as bronchial wheezing
and other related symptoms like cough, sputum and
chest pain, 2) Confirmed clinical diagnosis of pneumonia
evidenced by radiographs showing pulmonary infiltration/
consolidation.

However, patients who have been included in any of the
previous studies in last three months and/or were pregnant
or lactating were excluded from this study.

Data collection

Data were collected by taking patient history and
extracting the clinical findings and treatment regimen
from their medical records/prescriptions. The patient
history related to their vital signs, clinical manifestations,
presence of co-existing disease, use of any drug before
being hospitalized, and the treatment which the patients
were receiving for CAP after being hospitalized (including
antibiotics/other drugs, dose, frequency) was collected.
The chest radiographical images and their results were

also collected. Moreover, the data related to the causative
pathogen were also collected by analyzing the records of
laboratory results obtained by patient’s specimens. The
medical outcomes of treated patients were also recorded
to be further assessed.

Patient’s specimen for causative pathogen

The blood cultures, sputum samples and nasal swabs
were taken as patient specimen to perform the microbial
laboratory tests in order to determine the pathogen
responsible for causing CAP.

Microbial etiology of pneumonia

To determine the etiology of CAP, that is, which pathogen
is the major cause of CAP in Pakistan, the prescription/
patient record containing the laboratory results indicating
causative pathogen of CAP were collected, evaluated and
compiled. The microbial culture and identification was
performed according to hospital protocol.

Assessment of medical outcomes

The patient’s medical outcome was estimated by observing
the associated physical symptoms such as fever and
bronchial sounds. Improvement in chest radiographs was
also observed. Moreover, therapeutic success was declared
when the patients recovered from all CAP-associated
symptoms and did not receive additional antimicrobial
therapy other than the prescribed one.

Statistical analysis

A mean age comparison was drawn by Student’s T-Test.
Data were summarized as means + standard deviation.
One-way analysis of variance (ANOVA) was used to test
the differences and p<0.05 was considered to indicate
statistical significance.

Results

Patient’s characteristics

Two hundred hospitalized CAP patients with a mean age of
44.8 £17.0 enrolled in this study were examined and their
vital signs were observed throughout the study. The details
of recorded vital signs are shown in Table 1. Moreover,
smoking status was recorded positive for 39% of patients,
and approximately 30% of the studied patients did not
receive any pneumococcal vaccination. Among the total
number of CAP patients under study, empirical antibiotic
therapy was given to approximately 40% patients before
being admitted and properly diagnosed for pneumonia.

Table 1. Vital signs of pneumonia patients

Vital Signs Values
Age 44.8 +£17.04
Body weight 68.2 +20.93
BP Systolic (mm Hg) 127.05 + 22.86
BP Diastolic (mm Hg) 75.5+19.3
Pulse Rate (/min) 93.45 +36.73
Respiratory Rate (/min) 32.55+18.87
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Microbial etiology of pneumonia

On microbial laboratory testing of specimen obtained from
patients, K. pneumoniae was found to be the most frequent
identified agent to be responsible for causing CAP in about
60 patients (30%) out of two hundred patients, followed
by S. pneumoniae that contributed in causing CAP in
46 patients (23%). Gram-negative diplococci and M.
pneumoniae were found responsible for causing CAP in
34 (17%) and 22 (11%) patients, respectively, as shown in
Fig. 1. However, there were 10 (5%) cases of unidentified
microbial pathogen. Prescribed treatment

As soon as the microbial diagnosis was established for
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Fig. 1. Percentage of causative pathogens identified in 200 CAP
patients

the CAP patients enrolled in this study, patients started
to receive clinical course of antibiotic treatment either as
a single antibiotic (Fig. 2) or in combination with other
antimicrobials (Fig. 3). Majority of the patients received
cephalosporin antibiotics contributing for 80% antibiotic
treatments. The other frequently used antibiotics were
aminoglycosides (65%) and penicillins (50%). Quinolones
and macrolides were used as 25 and 20%, respectively,
to treat CAP patients; however, the remaining population
received either tetracycline (15%) or fluoroquinolone
(10%). Majority of the patients on combination therapy
received either a combination of cephalosporin and
aminoglycosides (55%) or of cephalosporin, penicillin
and aminoglycosides (25%). The other combinations of
antibiotics used to treat CAP patients were aminoglycosides
and penicillin (15%), cephalosporin and penicillin (10%),
and macrolides and penicilines (5%). The details of
combinations of antibiotics used as treatment protocol
are shown in Fig. 3. The prescribing ratio of NSAIDs and
glucocorticoids were 80 and 15% respectively; however,
combination of NSAIDs and glucocorticoids (10%) was
also prescribed.

Medical outcomes

Therapeutic success was observed to occur in majority
of the patients. Cephalosporins as monotherapy as well
as in combination with other antimicrobials were found
to be associated with the highest success rate relating
to the medical outcome in CAP patients treated. This
was followed by the combinations of aminoglycosides
plus cephalosporins, aminoglycosides and penicillines.
Similarly on the basis of their successful therapeutic
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Fig. 2. Percentage usage of different antibiotics prescribed during
the treatment of 200 patients
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Fig. 3. Percentage usage of combination of different antibiotics
prescribed during the treatment of 200 pneumonia patients.
Combination A: Cephalosporins + Aminoglycosides; Combination
B: Cephalosporins + Aminoglycosides + Penicilines; Combination
C: Aminoglycosides + Penicilines; Combination D: Cephalosporins
+ Penicilines; Combination E: Macrolides + Penicilines.

outcomes,  cephalosporins,  aminoglycosides  and
penicilines were also prescribed as monotherapy other
than combination therapy to most of the patients as
depicted in Fig. 2.

Discussion

From many years ago, different guidelines for the proper
management of pneumonia have been developed.>™
Despite this rapid progress regarding various strategies
and antibacterial treatment, the considerable cases of
pneumonia have been associated with the high rate of
mortality worldwide especially in developing countries.
This is the case with Pakistan and only limited studies*>
havebeenconductedto evaluatethe implementation ofthese
guidelines and treatment protocols including the process
of care, diagnostic measurements, use of recommended
antibiotics and practice of empirical antimicrobial
therapy for CAP patients. This study was conducted on
200 hospitalized patients of CAP in the general wards
of two public hospitals in Lahore, Pakistan, to evaluate
the major causative pathogens, management/treatment
protocol and implementation of approved guidelines for
pneumonia. To the best of our knowledge, a very few
studies?! have been done in Pakistan for the evaluation
of the major microbial cause of CAP among patients. In
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this study, laboratory analysis of patient’s specimen was
done to verify the causative pathogen and K. pneumoniae
was found to be the main microbial agent in most of the
patients followed by S. pneumoniae. The contribution
of other microbial pathogens in causing CAP in patients
under this study is shown in Fig. 1. However, pathogens
differ among various studies performed in different areas
or countries.’>3? This variation in the microbial etiology
for CAP found among various investigational studies
conducted in different countries might be due to the
divergence in laboratory tests and environmental/epidemic
causes. After the verification of microbial etiology,
prescribing measures for antibiotics were evaluated
by analyzing and comparing patients’ prescription and
results of microbial etiology. Cephalosporin was found to
be the most prescribed antibiotic as monotherapy and in
combination with either aminoglycosides or penicilines
(Fig. 2 and Fig. 3). The most probable reason for active
prescription of cephalosporins was found to be the success
rate in terms of positive patient’s medical outcome.
Similarly, cephalosporins in other recent studies*** have
also shown to be one of the most effective therapies in
treating CAP and reducing cases of mortality. Besides, an
additional interesting finding of the current study was that
no case of severe consequences or mortality was observed
if any patient did receive empirical therapy prior to the
confirmation microbiological data for etiology of CAP.
Moreover, a positive medical outcome was estimated by
assessing the resolution of associated physical symptoms
and no need for further antibiotic treatment was observed
in majority of the CAP patients under study after they
received the prescribed treatment.

Conclusion

In summary, this study was conducted on 200 hospitalized
CAP patients for the evaluation of microbial etiology,
implementation/compliance of approved CAP-guidelines
and rate of success in terms of patient medical outcome.
The most appealing results from present study are the
therapeutic success that was observed to occur in majority
of the patients. The recovery of CAP patients occurred
probably because they received antibiotics which are
recommended drugs by WHO and American Thoracic
Society. Another reason for successful therapeutic
outcome was found to be the significant patient compliance
towards treatment. Thereby, this study shows that proper
implementation of developed guidelines relating the
prescription of antibiotics and process of patient care can
surely contribute in improving the management of CAP in
developing countries.
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