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Abstract:-

Introduction: Pneumonia is a respiratory tract infection
that makes breathing painful. It is one of the leading
killers in the world, the largest victim being south asian
countries. Pneumonia can be caused by a variety of
pathogens and the detection of these pathogens takes a
long time. The empirical therapy is given until the
pathogen is detected but die to the absence of a standard
guideline, the empirical therapy given in the treatment is
not uniform and hence it is associated with high mortality.
The purpose of the study is to review the aetiology of
Pneumonia and the drugs effective in Pneumonia in Asian
countries so as to facilitate the formulation of a local
treatment guideline.

Result: The leading pathogens in the asian countries are
found to be S pneumoniae, S aureus, M pneumoniae and H
influenzae. P aeriginosa and S aureus were associated with
higher mortality rates. The drugs used were mostly Beta
lactams, Quinolones and Macrolides, either monotherapy
or a combination therapy. Many cases of Macrolide
resistance were seen.

Discussion and Conclusion: The use of macrolides were not
associated to significant improvement in mortality rates,
and since the macrolides were found to be highly resistant,
they are not preferred for empirical therapy. Beta lactams
particularly third generation cephalosporins are found to
be highly used in the present context. Beta lactams or
Quinolones monotherapy or a combination therapy can be
effective for Community acquired Pneumonia.

Keywords:- Community Acquired Pneumonia, CAP, Empirical
Therapy, Treatment Guidelines, S Pneumoniae, S Aureus.

NISRT21JUL6G86

l. INTRODUCTION

Pneumonia is an acute respiratory infection of lungs in
which the alveolar sac is filled with pus and fluids which
makes breathing painful and limits oxygen intake. (WHO)
Most common pathogens causing pneumonia are
Streptococcus  pneumoniae, Mycoplasma  pneumoniae,
Haemophilus  influenzae, Pseudomonas  aeruginosa,
Staphylococcus aureus and other respiratory viruses (1).
However, different pathogens are found to be causing the
disease with change in demography. Community acquired
pneumonia (CAP) mostly common in children below 5 years
of age. The prevalence of Pneumonia is 2500 cases per
100,000 among Asian population and accounts for 19% of all
deaths of children under 5 years of age in South East Asia(2).

Combinations of B-lactam with macrolide or, mono-
therapy with fluoroquinolone are used as standard treatment
for CAP (3). Empirical therapy is preferred by physician over
target therapy for CAP as identification of causative organism
takes time(4). Rationale prescription of antibiotics is needed as
random use of antibiotics has led to increase in antimicrobial
resistance.

Guidelines have been published by countries like the
USA, UK, China, and India etc. for its treatment. Standard
treatment guideline sets a protocol so that the use of drugs in
the treatment of the disease is both ethical and effective and
also reduces mortality and treatment failure. The four year
study done in USA showed the reduction of mortality rate
from 13.4 to 11% within the first month of the implementation
of treatment guidelines(4).

Nepal also has Infectious disease control guidelines and
National Antibiotics Treatment Guidelines but they don’t
provide sufficient idea on the standard approach to the Drug
management of CAP. Thus, we need to form a local guideline
that incorporates all the aspects of demography and
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epidemiology along with locally resistant antibiotics and
provides a clear approach to the management of Pneumonia.

1. METHODOLOGY

Preferred reporting items for systematic reviews and
meta-analysis (PRISMA) (5) and protocol for reviews detailed
in Cochranes handbook for systematic reviews of intervention
(6) were followed for reporting the article.

Study identification

The systematic search was done on online data bases
Pubmed, Clinical trials. org, EMBASE using the keywords
“Pneumonia”, “antibiotics”, “Treatment guidelines”, “2015-
20217, “guideline” along with their name of all Asian
countries connected with “OR” and “AND” boolean operator.
References list of included trials and article were also searched
to identify additional articles. The abstract was screened using
Microsoft Excel 2013 (windows version) followed by full text
screening. If there was only partial information available,
concerned author were contacted via email.

Articles were included in the initial literature search if
patient had pneumonia. The studies that recruited Asian
population were only included in the study. Observational
study and comparative study among multicenter were included
in the review. The studies that were not available in English or
the studies done on other animals were not included in this
review. The studies which were carried out in a group of
otherwise healthy patients, and analyzed the survival rate and
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mortality within a time period were included in the study; the
ones that only discussed the general prescription patterns were
discarded. Similarly, randomized controlled trials were not
included in the review. Case reports, review articles and other
form of articles were excluded. Those studies which included
western, African or European population were discarded for
this review.

Data extraction
Two authors (SS and BSP) extracted the data from the
included and studies and were recorded as follows:

A. Author and year of study B. study period C. study methods
D. study population E. age F. definition of
pneumonia

Extracted data was checked by another author (AG) and

disagreement was resolved by discussion with other author

(KKA). No any registered protocol was used for review.

. RESULTS

Study selection

The literature search resulted in 4699 studies from
PUBMED, EMBASE and clinical trials.org. After the
complete screening process of titles, abstracts, and full texts,
4691 studies did not meet the eligibility criteria and nine
articles with all different study design remained which was
included in the review. A description of the flow of study
selection is shown in the PRISMA flow diagram in figure 1.

Figure 1. PRISMA guidelines for article identification and selection

|
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Of the included studies all the studies were retrospective, cross sectional and observational while study by Aykut CILLI et.al was
prospective cohort. Studies sites of different Asian countries like Taiwan, Nepal, China, Japan, Korea, Vietnam and Turkey are
included. Mean age group of patients, study duration of different studies are described in Table 1. Inclusion criteria of patient with

pneumonia for the different studies are also described in Table 1.

(7-15)

Author and year of
study

Study
period

Study methods

Study
population

Age

Definition of pneumonia

Seok Gyun Haet. al,
2018

Jan 2015-
Apr 2017

Retrospective

Korea; 190

1) signs and symptoms (fever, cough,
dyspnea, productive sputum, chest pain,
or abnormal breath sounds) of
pneumonia; 2) abnormal chest X-ray
findings compatible with pneumonia;
and 3) identification of MP IgM
antibody performed during the illness via
enzyme-linked immunosorbent assay.

Bongyoung Kim
et.al, 2020

2005-2010

Retrospective,
Observational

Korea; 97,711

73 (46-83)

Adult (> 18 years) hospitalized patients
with ICD-10 codes for all-cause
pneumonia in the first or second priority
discharge diagnosis

Chi-Chuan Wang
et.al, 2016

2002-2011

Retrospective

Taiwan; 2622

Outpatient visit with a primary diagnosis
of pneumonia (The International
Classification of Diseases, Ninth

Revision, Clinical Madification) and a
confirmatory diagnostic procedure, such
as chest X-ray, sputum culture, or blood

culture

Jun Suzuki et.al,
2019

2010-2015

Retrospective

Japan; 1999

Pneumonia was identified by ICD-10
codes J13eJ18 as the primary diagnosis
Severe pneumonia was defined as
patients diagnosed with pneumonia who
required vasopressors and/or mechanical
ventilation within 2 days after admission,
according to the Infectious Diseases
Society of America/American Thoracic
Society Consensus guideline

Hieu T. Trinh et.al,
2014

2010

Retrospective

Vietnam; 649

68 (51-79)

Adults aged 16 years and older, admitted
for at least 24 h with a primary diagnosis
of bacterial pneumonia acquired in the
community

Masato Tashiroet.al,
2017

2010-2013

Retrospective,
cross sectional

Japan; 1605

Macrolide
(49.7 £
22.4),
quinolone
(50.5
+20.7),
tetracycline
(50.6
124.0)

We included patients who were aged
>18 years and who had undergone
diagnostic testing (paired antibody titers,
polymerase chain reaction, and antigen
detection) to confirm M. pneumoniae
infection. Single measurements of
antibody titer and cold agglutinin tests
were not included as diagnostic tests in
this study because those are not specific
tests for M. pneumoniae infection.

Aykut CILLI et.al,
2018

2009-2013

Prospective
cohort study

Turkey; 621

64.3+16.9

Adults (age > 18 years) patients with
symptoms and signs of lower respiratory
tract infection with a new pulmonary
infiltrate on the admission chest
radiograph, and whose discharge
diagnosis was CAP, were included
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Ali Khawaja et al, 2002-2008 Retrospective
2013 Cross sectionsl
study

Pakistan; 189

60 + 18.0 | A retrospective cross-sectional study was
conducted from March 2002 till
December 2008 on patients of 16 years
and above who were admitted with the
diagnosis of SCAP in accordance to the
criteria of American Thoracic Society
Guidelines

Bhishma Pokhrel et. | 2017-2019 Cross sectional
Al. study

Nepal; 659

For this study, we defined CAP as "an
acute infection of the pulmonary
parenchyma that is associated with some
symptoms of acute infection,
accompanied by the presence of an acute
infiltrate on a chest radiograph or
auscultatory findings consistent with
pneumonia in a patient not hospitalized
or residing in a long-term care facility
for more than 14 days before the onset of
symptoms" as per IDSA guideline

Table 1- Selected studies

The predominantly found pathogens in the area are S.
pneumoniae, S aureus, M. pneumoniae, K. pneumoniae, H.
influenzae, P. aeruginosa.. The detailed description of the
pathogens along with their associated mortality is given in
Table 2.

Anyibiotics Number of studies

Macrolides Mono Therapy 2

Quinolones Mono Therapy

Beta lactams Mono Therapy

Beta lactams + Macrolides

Beta lactams + Quinolones

NINWWw|(~

Tetracyclines

Carbapenems 1

Aetiology Number of | Range % Highest
studies mortality %
S pneumoniae 4 7-32% 29%
H influenzae 2 12- 20% -
M pneumoniae 2 10-30% 12%
S aureus 3 12- 34% 53%
P aeruginosa 3 7-11% 89%
K pneumoniae 1 <5% 50%
Table 2 - Result: Aetiology of Community Acquired
Pneumonia

The literature from different studies across South Asia
showed that the mostly used antibiotics are Beta lactams and
quinolones/ fluoroquinolones in CAP. Macrolides are also
used in considerable cases. Likewise, tetracyclines and
aminoglycosides combined with Cephalosporins are also
among the widely used drugs. In case of macrolide resistance,
quinolones and tetracyclines have been used. The list of
antibiotics used in the selected studies is given in Table 3.
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Table 3- Result : Use of different antibiotics in the study

The comparitive study done by Chi- Chuan Wang
showed that fluoroquinolones were better than penicillin
antibiotics regarding treatment failures. Jon Suzuki did a study
of two groups of antibiotics and concluded that there were no
significant difference in treatment failures and mortality when
treated with Azithromycin in combination with Beta Lactams
or Levofloxacin in combination with Beta lactams. A
comparison among Beta lactams mono therapy, Beta lactams
combination with macrolides and fluorogquinolones was done
by Aykut et al in which there was no significant changes in
mortality and treatment failures. However, a study of
quinolones combined with tetracyclines in macrolide resistant
Mycoplasma pneumoniae patients by Masato Tashiro. et al
showed no significant difference in LOS and mortality when
treated with either antibiotics.

The Study done by Seok Gyun et. al. and Bhishma
Pokhrel et. al. was on children. In Seok Gyuns study, 16% of
the total patients with CAP were resustant to Macrolides
altogether. The study done in Nepal by Bhishma Pokhrel and
group concluded that the patients treated by ampicillin were
likely to be switched to secondary therapy compared to those
treated with Ceftriaxones. The conclusions and outcomes of
the selected studies is given in Table 4.
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Author Drugs used Conclusion
Bongyoung Kim et.al, 2020 Macrolides Increase in use of 4" generation Cephalosporin and
Fluoroquinolones Carbapenems in recent years
Carbapenems
Cephalosporins
Chi-Chuan Wang et.al, 2016 Penicillins Fluoroguinolones were better in terms of treatment failure,

Fluoroguinolones

compared to penicillin therapy

Jun Suzuki et.al, 2019

Azithromycin+ Beta lactam
Levofloxacin + Beta Lactam

No significant difference in mortality and treatment failures

Hieu T. Trinh et.al, 2014

Aminoglycosides + C3G
Macrolides +C3G
Quinolones+ C3G

Increased nationwide use of 3 Generation Cephalosporins
monotherapy or combination therapy

Aykut CILLI et.al, 2018

Beta lactam monotherapy
Beta lactam + macrolides
Fluoroquinolones

No significant difference in treatment or survival rates in any
of the three therapies.

Seok Gyun Ha et.al, 2018

Doxycycline

Levofloxacin

16% patients were unresponsive to macrolides and were
switched to other drugs, all of which could not show
significant improvement

Bhishma Pokhrel et al.

Ampicillin monitherapy
Ceftriaxone monitherapy

Patients treated with ampicillin were more likely to be
switched to secondary therapy compared to those treated with
ceftriaxone.

Masato Tashiro et.al, 2017 Quinolones

Tetracyclines

No significant difference in LOS and mortality in both
Quinolone and Tetracycline therapies

Table 4- Result: Outcomes in included studies

V. DISCUSSION

CAP is one of the leading killers of childhood deaths
worldwide. An estimated 2 million deaths occur yearly due to
community-acquired pneumonia (CAP) in children < 5 (16).
Every year, approximately 43 million new cases of pediatric
pneumonia are reported in India. Poor and delayed care-
seeking has been implicated in 6-70% of child deaths in
developing countries, including those from pneumonia(17,18).

The type of antibiotics used to treat CAP mostly depends
on empirical therapies due to difficulties in isolating the
causative pathogens. Accordingly, guidelines for empirical
therapies influence the selection of antibiotics for CAP.
Fluoroquinolone alone or beta-lactam combined with
macrolide is preferred 1% line therapy against CAP. These
regimens were effective for Streptococcus pneumoniae and
Myoplasma pneumoniae which were the most common
causative agents of CAP. However, macrolide is not preferred;
because no significant difference was seen in the treatment
outcomes between beta-lactam alone and beta-lactam
combined with macrolide. The most commonly prescribed
antibiotic classes are 3™ generation cephalosporins, macrolide,
and Beta lactams. The increasing number of S aureus is a
surprise as compared to the data from Western Countries and
demands for the change in empirical therapy. A suitable broad
spectrum antibiotic for S aureus as a part of the treatment
regimen is a necessity.

ISRT21JUL6G86

The use of beta-lactam and macrolide is preferred to
fluoroquinolone as fluoroquinolone for patients with CAP
might delay the diagnosis of tuberculosis and increase the risk
of antibiotic resistance.(19) The US Food and Drug
Administration has been warning about fluoroquinolone usage
since 2008 due to the risk of tendinitis, aortic rupture, QT
prolongation, etc. The causative organisms of CAP in older
patients tend to be polymicrobial with gram-negative bacteria,
particularly in those who have a chronic pulmonary disease
and also aspiration is an important mechanism of CAP in older
adults, especially in those with cognitive or functional
impairment. Hence, higher amount of broad-spectrum
antibiotics for older patients is prescribed.

V. CONCLUSION

Community acquired pneumonia is a life threatening
infection and demands proper use of antibiotics for its cure.
The empirical therapy for this infection should be chosen so
that it covers all the possible pathogens and also has a better
survival ratio than other of its type. A committee should be
formed including the experts in the matters and a Treatment
Guideline should be formulated that puts and end to haphazard
use of antibiotics in CAP and also decreases the mortality rate.
The national data on antimicrobial resistance and isolated
pathogens should be compared to form the guideline at the
earliest.

WwWw.ijisrt.com 962



http://www.ijisrt.com/

Volume 6, Issue 7, July — 2021

[1].

2.

[3].

[4].

[5].

[6].
[7]1.

[8].

[al.

[10].

ISRT21JUL6G86

REFERENCES

Ruiz M, Ewig S, Marcos MA, Martinez JA, Arancibia F,
Mensa J, et al. Etiology of community-acquired
pneumonia: Impact of age, comorbidity, and severity.
Am J Respir Crit Care Med. 1999;160(2):397-405.
Pneumonia in Children Statistics - UNICEF DATA
[Internet]. [cited 2021 May 3]. Awvailable from:
https://data.unicef.org/topic/child-health/pneumonia/
Jan Jelrik Oosterheert: Diagnosis and treatment of
community-acquired lower respiratory tract infections :
Strategies for efficient management [Internet]. [cited
2021 May 3]. Available from:
https://dspace.library.uu.nl/bitstream/handle/1874/8573/?
sequence=15

Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek
J, Crothers K, et al. Diagnosis and treatment of adults
with community-acquired pneumonia. Am J Respir Crit
Care Med [Internet]. 2019 Oct 1 [cited 2021 May
3];200(7):E45-67. Auvailable from:
https://pubmed.nchi.nlm.nih.gov/31573350/

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Ggtzsche
PC, loannidis JPA, et al. The PRISMA statement for
reporting systematic reviews and meta-analyses of
studies that evaluate health care interventions:
Explanation and elaboration. PL0oS Med. 2009;6(7).
Green S. Cochrane Handbook for Systematic Reviews of
Interventions. Cochrane Handb Syst Rev Interv. 2019;
Ha, Seok Gyun, Oh, Kyung Jin, Ko, Kwang-Pil, Sun,
Yong Han, Ryoo, Eell, Tchah, Hann, Jeon, In Sang,
Kim, Hyo Jeong, Ahn, Jung Min & Cho, Hye-Kyung.
2018. Therapeutic efficacy and safety of prolonged
macrolide, corticosteroid, doxycycline, and levofloxacin
against macrolide-unresponsive Mycoplasma
pneumoniae pneumonia in children. Journal of Korean
medical science 33:

Kim, Bongyoung, Kim, Yeonjae, Hwang, Hyeonjun,
Kim, Jieun, Kim, Shin-Woo, Bae, In-Gyu, Choi, Won
Suk, Jung, Sook In, Jeong, Hye Won & Pai, Hyunjoo.
2018. Trends and correlation between antibiotic usage
and resistance pattern among hospitalized patients at
university hospitals in Korea, 2004 to 2012: A
nationwide multicenter study. Medicine 97:

Wang, Chi-Chuan, Lin, Chia-Hui, Lin, Kuan-Yin,
Chuang, Yu-Chung & Sheng, Wang-Huei. 2016.
Comparative outcome analysis of penicillin-based versus
fluoroquinolone-based antibiotic therapy for community-
acquired pneumonia: a nationwide population-based
cohort study. Medicine 95:

Suzuki, Jun, Sasabuchi, Yusuke, Hatakeyama, Shuiji,
Matsui, Hiroki, Sasahara, Teppei, Morisawa, Yuji,
Yamada, Toshiyuki & Yasunaga, Hideo. 2019.
Azithromycin plus B-lactam versus levofloxacin plus -
lactam for severe community-acquired pneumonia: a
retrospective nationwide database analysis. Journal of

International Journal of Innovative Science and Research Technology

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

WwWw.ijisrt.com

ISSN No:-2456-2165

Infection and Chemotherapy 25: 1012-1018.

Trinh, Hieu T, Hoang, Phuong H, Cardona-Morrell,
Magnolia, Nguyen, Hai T, Vu, Dinh Hoa, Dong, Phuong
TX, Cao, Thao TB, Nguyen, Son T, Pham, Van TT &
Moss, Le. 2015. Antibiotic therapy for inpatients with
community-acquired pneumonia in a developing
country. pharmacoepidemiology and drug safety 24:
129-136.

Tashiro, Masato, Fushimi, Kiyohide, Kawano, Kei,

Takazono, Takahiro, Saijo, Tomomi, Yamamoto,
Kazuko, Kurihara, Shintaro, Imamura, Yoshifumi,
Miyazaki, Taiga & Yanagihara, Katsunori. 2017.

Comparison of efficacy of antimicrobial agents among
hospitalized patients with Mycoplasma pneumoniae

pneumonia in Japan during large epidemics of
macrolide-resistant M. pneumoniae infections: a
nationwide observational study. Clinical Infectious
Diseases 65: 1837-1842.

Cilli, Aykut, Sayiner, Abdullah, Celenk, Burcu,

COSKUN, AYSIN SAKAR, KILINC, OGUZ, Hazar,
Armagan, SAMUR, ANIL AKTAS, Tagbakan, Sezai,
Waterer, Grant W & Havlucu, Yavuz. 2018. Antibiotic
treatment outcomes in community-acquired pneumonia.
Turkish journal of medical sciences 48: 730-736.
Khawaja, Ali, Zubairi, Ali Bin Sarwar, Durrani, Fahad
Khan & Zafar, Afia. 2013. Etiology and outcome of
severe ~ community  acquired pneumonia in
immunocompetent adults. BMC infectious diseases 13:
1-6.

15. Pokhrel, Bhishma, Koirala, Tapendra, Gautam,
Dipendra, Kumar, Ajay, Camara, Bienvenu Salim, Saw,
Saw, Daha, Sunil Kumar, Gurung, Sunaina, Khulal,
Animesh & Yadav, Sonu Kumar. 2021. Antibiotic Use
and Treatment Outcomes among Children with
Community-Acquired Pneumonia Admitted to a Tertiary
Care Public Hospital in Nepal. Tropical medicine and
infectious disease 6: 55.

Wardlaw T, You D, Hug L, Amouzou A, Newby H.
UNICEF Report: Enormous progress in child survival
but greater focus on newborns urgently needed. Vol. 11,
Reproductive Health. BioMed Central Ltd.; 2014.

Rudan 1, Boschi-Pinto C, Biloglav Z, Mulholland K,
Campbell H. Epidemiology and etiology of childhood
pneumonia. Vol. 86, Bulletin of the World Health
Organization. 2008. p. 408-16.

Hussain R, Lobo MA, Inam B, Khan A, Qureshi AF,
Marsh D. Pneumonia perceptions and management: An
ethnographic study in urban squatter settlements of
Karachi, Pakistan. Soc Sci Med [Internet]. 1997 Oct
[cited 2021 Jun 13];45(7):991-1004. Available from:
https://pubmed.ncbi.nlm.nih.gov/9257392/

Ang, D, Hsu, AAL & Tan, BH. 2006. Fluoroquinolones
may delay the diagnosis of tuberculosis. Singapore
medical journal 47: 747.

963


http://www.ijisrt.com/

