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‘ ABSTRACT ’ Background: Eiological agents of community acquired pneumonia (CAP) are different in different countries. It also

varies with time and geographical distribution within same country. The aim of study was to determine bacteriological

etiology & profile of CAP.

Materials and Methods: The study was done in Department of Respiratory Medicine, IRD, SMS Medical College Jaipur from July 2018 to June
2019. 90 indoor patients above 18 years were included. Routine blood investigations, chest x-ray, sputum and blood pyogenic culture and

fibreoptic bronchoscopy were done.

Results: Male preponderance 66(73.3%) with mean age of 47.33 + 14.99 years was seen. The rate of identification of microbiological etiology
was46(51.11%). Klebsiella pneumoniae 13(28.26%) was commonest pathogen.
Conclusion: Literature shows S. pneumoniae as most common pathogen, but higher incidence of K. pneumoniae has occurred in our

geographical area.
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INTRODUCTION samples were also obtained from each patient at the time of initial visit

Community-acquired pneumonia (CAP), a common infectious
respiratory disease responsible for significant number of outpatient
visits and hospital admissions each year." The bacteriological profile
of CAP is different in different countries and changing with time
within the same country, probably due to frequent use of antibiotics,
changes in environmental pollution, increased awareness of the
disease and changes in life expectancy.

Streptococcus pneumonia remains the commonest organism leading to
community acquired pneumonia in Europe’ and United States.’
Klebsiella pneumonia is most common pathogen leading to admission
at medical intensive care unit in Singapore.’” In India also the
etiological agent of CAP varies with geographical distribution.”"

Aim: To determine bacteriological etiology & profile of CAP.

METHODOLOGY

A descriptive study was done in Department of Respiratory Medicine,
Institute of Respiratory Diseases, SMS Medical College Jaipur from
July 2018 to June 2019. 90 indoor CAP patients were selected after
applying following criteria.

INCLUSION CRITERIA

1. Patientsabove 18 years.

2. Patients with new or progressive pulmonary infiltrates on chest
radiograph together with at least two of the following:- Fever,
Cough, Production of sputum or leucocytosis > 11,000/ mma3.

3. Patient who gave valid consent.

Exclusion Criteria

1. Active case of pulmonary tuberculosis.

2. Anyimmunocompromised condition.

3. Chest radiographic features suggestive of congestive cardiac
failure.

4. Patients having hospital acquired pneumonia/ aspiration
pneumonia & ventilator associated pneumonia.

All the patients underwent chest radiograph and routine blood
investigations.

Sputum was obtained at the time of initial clinical evaluation or within
24 hours of admission. In patients having no expectoration, sputum
was induced by nebulization with 3% hypertonic saline. Fibreoptic
bronchoscopic aspiration was performed where no sputum production
after nebulization with 3% hypertonic saline. Two blood culture

from different venipuncture sites and were sent for blood culture and
sensitivity in blood culture medium.

Statistical Analysis
Significance was evaluated by student 't' test and/or y2 test and 'p' value
less than 0.05 was considered as significant.

RESULTS

Out of total 90 patients, 66 (73.3%) were male. The mean age was
47.07 + 14.50 years. Most (30%) were in age group of 51-60 years.
Overall 68.9% were over 40 years of age. 58(64.4%) were from rural
areas. 55(61.1%) were smokers and 20(22.2%) were alcoholic. Most
common comorbidity was COPD 52(57.8%) followed by diabetes
20(22.2%). Most presented with cough(93.3%) and fever(91.1%).

On chest radiography most commonly involved was right lower lobe-
38(42.2%), followed by left lower lobe- 18(20%). Sputum gram's
staining revealed gram negative bacilliin 23(28.75%) patients. Table 1

Table-1: Distribution of subjects according to sputum gram's
staining.

Sputum Gram's Staining |Male Female Total

n (%) n (%) n (%)
Gram -ve bacilli 18 (22.5) |5(6.25) 23 (28.75)
Gram +ve cocci in chains |1 (1.25) 2 (2.5) 3 (3.75)
Gram +ve cocci in clusters |1 (1.25) 1(1.25) 2 (2.50)
Gram +ve cocci in pairs |7 (8.75) 3(3.75) 10 (12.5)
Mixed 14 (17.5) |7 (8.75) 21 (26.25)
Few Epithelial Cells 4(5 3(3.75) 7(8.75)
Few Pus cells 12 (15) 2(2.5) 14 (17.5)
Total 57 (71.25) |23 (28.75) |80 (100)

Most of the sputum samples 42(52.5%) were sterile and in only
38(47.5%) samples, organism could be detected. Common organisms
detected were Streptococcus pneumoniae (26.31%) and Klebsiella
(26.31%). Table 2

Table-2: Organism detected in sputum pyogenic culture. (n=38)

Organism Number Percent(%)
Streptococcus Pneumoniae |10 26.32
Klebsiella 10 26.32
Pseudomonas 4 10.54
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Streptococcus Pyogenes 3 7.89
E Coli 3 7.89
Acinetobacter 2 5.26
Enterobacter 2 5.26
H influenza 2 5.26
Staph Aureus 2 5.26
Total 38 100

Most of the blood samples 87(96.7%) were sterile and in only 3
samples, organism could be detected. The organisms detected in blood
culture were Klebsiella, E coli and Pseudomonas.

Fibreoptic bronchoscopy was done in 10 patients. The organisms
detected in bronchoalveolar lavage culture were klebsiella(2),
Pseudomonas(2) and S. Pneumoniae(1) and rest 5 were sterile.

DISCUSSION

Age and sex distribution in our study were comparable with study done
by S. Bansal et al’ who reported mean age of 52.77 + 18.1 years. There
were 71.4% males. 74% were over 40 years of age. Older age
predilection may be due to waning of immunity and greater
predisposing risk factors as age progresses. Male preponderance could
be explained by fact that addictions like smoking and alcoholism, as

Table 3 Organisms found in different studies.

well as underlying lung disease e.g. COPD predispose to pneumonia.

In our study smokers were 61.1%, similar to Shah et al"’ and S. Bansal
etal’ and COPD was the most common comorbidity 57.8% similar to
S.Bansal etal’and Shahetal.”

In our study, right lower lobe (42.2%) was most commonly involved,
similar to Bansal etal.’

In our study, sputum gram's staining revealed gram negative bacilli
(28.75%) in most of the cases while Larry G. Reimer et al” reported
gram positivity in 76% and gram negativity in 14% of the cases.

The sputum positivity in our study was only 47.5% which is
comparable to Prasad et al’ 48% and Aroma et al’ 32%. Sputum culture
shows streptococcus pneumonia(26.31%) and klebsiella (26.31%) as
the most common organism.

Study done by S. Bansal et al’, Capoor et al’ and A. Oberoi et al’
revealed Streptococcus Pneumoniae, Shah et al" revealed
Pseudomonas aeruginosa, while Chintaman et al" and Prasad et al’ has
revealed Klebsiella as a predominant etiological agent. Table 3

Organim LarryG. Reimer|Bansal et al’|Capoor et al’[Aroma et al’| Shah et al'’|Chintaman et al''|Prasad et al’[Present Study
Streptococcus Pneumoniae 15-76% 35.8% 35.3% 32.8% 3.45% 7.14% 13.33% 26.31%
Klebsiella 3-14% 22% 20.5% 11.7% 10.35% 42.85% 29.09% 26.31%
Pseudomonas 30.9% 34.48% 28.57% 18.18% 10.52%
Streptococcus Pyogenes 7.5% 5.8% 3.45% 7.89%
E Coli 6-20% 11% 20.69% 7.89%
Acinetobacter 5.9% 3.45% 5.26%
Enterobacter 5.26%
H influenzae 8.8% 4.8% 5.26%
Staph Aureus 3-14% 17% 23.5% 1.4% 24.13% 21.43% 5.26%
In our study only (3.3%) blood culture samples reveals etiology while REFERENCES

rest comes out to be sterile was comparable with Shah et al"’(6%) and
Bansal et al’(8.57%). While study done by Aroma et al”’ shows 22%
positivity. BAL reveals klebsiella in 2, Pseudomonas in 2 and
S.pneumoniae in 1 culture.

So in our study, microbiological diagnosis was done in 46 cases (38 in
sputum, 3 in blood culture, 5 in BAL) only.

The rate of identification of microbiological etiology was lower in our
study(51.11%) as compared to other studies done in India and other
parts of world: 75% in Shimla®, 62% in UK", 68% in Singapore'’, and
is comparable to 56% in Philippines."

Though literature shows that Streptococcus pneumoniae as the most
common etiological agent, but studies'™"” have reported a higher
prevalence of gram negative organisms in culture positive
pneumonias. Our study shows that Klebsiella was most common- 13
(sputum-10, blood-1, BAL-2) etiological agent in our geographical
area followed by Streptococcus pneumonia-11(sputum-10, BAL-1).
The majority of patients in whom gram negative bacteria was isolated
were over 50 years of age, smokers or alcoholics orhad COPD.

The low rate of identification of microbial etiology can be explained
due to lack of availability of serological methods of detection for both
atypical (mycoplasma, chlamydia, legionella) and viral pathogens.
Old age, smoking, alcoholism and COPD impair pulmonary defenses
predispose to CAP probably by Gram negative bacteria.

CONCLUSION

Community Acquired Pneumonia is amongst the most common
infectious disease that we come across in our clinical practice. The
incidence and etiology of CAP varies with geographical distribution.

The yield for causative agent detection in our study was low (51.1%),
so there is a need for further serologic tests for atypical and viral
pathogens in all patients admitted with CAP. Our observations will be
helpful to monitor the trends of CAP in the population of the region and
will help the treating chest physicians to start rational empirical
treatment for CAP patients, keeping in mind the higher prevalence of
gram—ve organisms (Klebsiella) in our geographical area.

1. Gleason PP, Kapoor WN, Stone RA, Lave JR, Obrosky DS, Schulz R, et al. Medical
outcomes and antimicrobial costs with the use of the American Thoracic Society
guidelines for outpatients with community-acquired pneumonia. JAMA 1997; 278: 32-
9

2. Marrie TJ. Community-acquired pneumonia. Clin Infect Dis 1994; 18: 501-15.

3. Lode HM. Managing community-acquired pneumonia: E European perspective. Respir
Med2007;101:1864-73.

4. Bartlett JG, Mundy LM. Community-acquired pneumonia. N Engl J Med
1995;333:1618-24.

5. Lee KH, Hui KP, Tan WC, Lim TK. Severe Community-acquired Pneumonia in
Singapore. Singapore Med J 1996;37:374-7.

6.  Bansal S, Kashyap S, Pal LS, Goel A. Clinical and Bacteriological profile of community
acquired pneumonia in Shimla, Himachal Pradesh. Indian J Chest Dis Allied Sci
2004;46:17-22.

7. Capoor MR, Nair D, Aggarwal P, Gupta B. Rapid diagnosis of community acquired

pneumonia using the Bac T/ alert 3 D system. Braz J Infect Dis 2006;10:352-6.
8. OberoiA, Agarwal A. Bacteriological profile, Serology and antibiotic Sensitivity pattern
of microorganisms from community acquired Pneumonia. JK Sci 2006;8:79-82.
Prasad P, Bhat S. Clinicomicrobiological study of community-acquired pneumonia.
Lung India2017;34:491-2.
Bashir Ahmed Shah, Gurmeet Singh, Muzafar Ahmed Naik, Ghulam Nabi Dhobi Lung
India Vol 27 «Issue 2 « Apr-Jun2010.
Archana Choure Chintaman, Dnyaneshwari P. Ghadage and Arvind V. Bhore
Bacteriological Profile of Community Acquired Pneumonia in a Tertiary Care Hospital
Int.J.Curr.Microbiol. App.Sci (2017) 6(4): 190-194 .
Larry G. Reimer and Karen C. Carrol, Role of the microbiology laboratory in the
diagnosis of lower respiratory tract infection, Clinical Infectious Diseases 1998; 26:
742-8.
Howard LS, Sillis M, Pasteur MC, Kamath AV, Harrison BD. Microbiological profile of
community-acquired pneumonia in adults over the last 20 years. J Infect 2005;50107-
113.
Lee KH, Hui KP, Tan WC, Lim TK. Severe Community-acquired Pneumonia in
Singapore. Singapore Med J 1996;37:374-7.
Ong G, Antonio-Velmonte M, Mendoza MT. Etiologic agents of community acquired
pneumonia in adults: The PGH experience. Phil ] Microbiol Infect Dis 1995;24:29-32.
Dey AB, Chaudhry R, Kumar P, Nisar N, Nagarkar KM. Mycoplasma pneumoniae and
community-acquired pneumonia. Natl Med J India 2000;13:66-70.
Ailani RK, Agastya G, Ailani R, Mukunda BN, Shekhar R. Doxycycline is a cost
effective therapy for hospitalized patients with community acquired pneumonias. Arch
Intern Med 1999;159:266-70.
Amsden GW. Pneumococcal macrolide resistance: Myth or reality ? J Antimicrob
Chemother 1999;44:1-6.
Chawla K, Mukhopadhay C, Majumdar M, Bairy I. Bacteriological profile and their
antibiogram from cases of acute exacerbations of chronic obstructive pulmonary
disease: A hospital based study. J Clin Diagn Res 2008;2:612-6.

52 ]| INDIAN JOURNAL OF APPLIED RESEARCH [




