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Abstract
Bioaerosol analysis of 6 ENT hospitals in Amravati was carried out. Thirty six air

samples were analyzed, from which 15 air samples were found to be contaminated with
bacterial bioaerosols. It showed 5 different types of bacterial pathogens i.e. Pseudomonas
aeruginosa (44.44%) followed by Staphylococcus aureus and Staphylococcus epidermidis
(22.22% each), Micrococcus luteus and Proteus mirabilis (5.55% each). Bioaerosols
contamination in different sections of ENT hospitals showed that OPD (38.88%) was most
contaminated followed by General Ward (27.77%), Reception Area and Operation Theatre
(16.66% each). Seasonal distribution showed that in Winter (61.11%) followed by Summer
(27.77%) and Monsoon (11.11%) bacterial bioaerosol contamination was found in ENT
hospitals. Area wise analysis reported that hospitals near Roadside area were 66.66%
contaminated while that near Residential area were 33.33% contaminated with bacterial
bioaerosols. Bacterial bioaerosols from ENT hospitals were resistant to Ciprofloxacin,
Fusidic Acid, Gentamicin (94.44% each) followed by Augmentin, Erythromycin, Penicillin
(88.88% each), Ceftriaxone, Chloramphenicol, Lincomycin (83.33% each), Amikacin,
Ceftazidime, Cephotaxime, Netilmicin, Ofloxacin (77.77% each) and Vancomycin (72.22%).
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Introduction

Bioaerosols are aerosols containing microorganisms (bacteria, fungi, viruses) or
isolated compounds from microorganisms (Mandal and Brandl, 2011). The particles having
0.3 to 20 microns size are pathogenic (Mortazavie et al., 2009). Exposures to bio aerosols are
lmked with a broad spectrum of health effects. Bioaerosols consist of approximately 5 to 34
percent of air pollunon (Choobmeh etal, 2008).

sion. The most dangerous HAI pathogens are those that have the potential to
borne route (Kowalski, 2006, Yadav et al., 2017). Many of these pathogens,

| present, ventilation and air flow methods. The environments
| subject to continuous change (Sandle, 2006).

oy

ospital environment are Gram-negative bacilli, Neisseria
Staphylococcus aureus, Streptococcus pyogenes,
cle bacilli (Denning, 1996; Wald et al., 1997; Manning
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et al,, 2001; Prasad et al., 2001). They are derived fr 544
contaminated indoor environment of ward (Haddad et al., 2')0 )- G 1 b . b
According to Groschel (1980) the purpose of alr' ..samp ng | ‘ .;i)m v
epidemiologic, research, safety or quality control ete. Humidity also plays an impo

e : ot} ices are ve
in concentration of airborne bacteria In hospitals. Infection control practice ry
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infection control practices (Abussaud, 1991). There 15 a Therefore the present
microorganisms, Hospital aerosols must be regularly '"V"S"gatc_d' IOSIeb p‘ .
investigation was carried out to study the presence of bacterial pathogens containing

bioaerosols from air samples of ENT hospitals and its antibiotic resistance profile.

from skin, hair and clothes of patients and

Materials and Methods :
Sample Collection Site: Bioaerosol survey of 6 ENT hospitals in Amravati was carried out.
Bioaerosol Analysis: Thirty six air samples were analyzed from ENT hospital environment
by using sedimentation method (Mathias et al., 2000; Tambekar et al., 2007). The Mannitol
salt agar, MacConkey agar and cetrimide agar plates were exposed for 5 min in air to sample
particles at 1 cubic foot height. The plates were incubated at 37°C for 48 h and observed for
the presence of bacteria. The bacterial isolates were identified using standard procedure
(Bergey's Manual of Determinative Bacteriology, 1974; Collee and Marr 1996.).
Antibiotic sensitivity test: The total eighteen bacterial pathogens from bioaerosols were
tested for antimicrobial susceptibility tests against the following antibiotics: Amikacin (30
meg), Augmentin (30 mcg), Ceftazidime (30 mcg), Ceftriaxone (30 mcg), Cephotaxime (30
meg), Chloramphenicol (30 mcg), Ciprofloxacin (5 mcg), Erythromycin (10 meg), Fusidic
acid (10 mcg), Gentamycin (10 mcg), Lincomycin (2 mcg), Netilmicin (30 mcg), Ofloxacin
(2 mcg), Penicillin (10 unifts) and Vancomycin (30 mcg). Antibiotic disks were purchased
from Hi-media Laboratories Pvt. Ltd, Mumbai. Antibiotic sensitivity test was performed by
Kirby Bauer Disc Diffusion method (Bauer et al., 1966). Bacterial pathogens from
bioaerosols were grown on nutrient agar at 37°C for 24 hours and the bacterial colonies were
D suspended in sterile saline water equivalent to a 0.5McFarland standard (1.5X108CFU/ml).
Wﬁy agar plate was uniformly seeded by adding 100ul inoculated broth and was
oread by means of spreader. The discs were placed on each inoculated Hi-sensitivity agar
he plates were incubated at 37°C for 18 hours. The diameter of the zone of inhibition
'mm and the isolates were classified as “resistant” or “sensitive” based on the

vey was conducted to analyse the presence of bacterial
als environment. Thirty six air samples were analyzed, from
d to be contaminated with bacterial bioaerosols. It showed 5
i.e. Pseudomonas aeruginosa (44.44%) followed by

us epidermidis (22.22% each), Micrococcus luteus
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increased due to dirtiness of hospital equipments and poor ventilation (Anderson et al., 1996),
food, flower and fruits brought by visitors (Schabrun and Chipchase, 2006).

Bioaerosols contamination in different sections of ENT hospitals showed that Out
Patient Department (OPD) (38.88%) was most contaminated followed by General Ward
(27.77%), Reception Area and Operation Theatre (OT) (16.66% each) (Table 2). Possible
explanation for that is concentration of airborne bacteria was the highest in OPD compared to
other different types of hospital area would be frequent comings and goings of many people
based on the report by Jaffal et al., (1997) that bioaerosol level in hospital is determined
mainly by human activity. On the other hand, the reason that the operation theatre had the
less airborne bacteria because it is a clean room applied with high ventilation rate. In
addition, source of airborne microorganisms in operation theatre would be derived from
activity of doctors and nurses because visiting of external people was not allowed severely in
case of operation theatre (Sacchal, 1991).

Seasonal distribution showed that in Winter (61.11%) followed by Summer (27.77%)
and Monsoon (11.11%) bacterial bioaerosol contamination was found in ENT hospitals
(Table 3). Area wise analysis reported that hospitals near Roadside area were 66.66%
contaminated while that near Residential area were 33.33% contaminated with bacterial
bioaerosols (Table 4). Bacterial bioaerosols from ENT hospitals were resistant to
Ciprofloxacin, Fusidic Acid, Gentamicin (94.44% each) followed by Augmentin,
Erythromycin, Penicillin (88.88% each), Ceftriaxone, Chloramphenicol, Lincomycin
(83.33% each), Amikacin, Ceftazidime, Cephotaxime, Netilmicin, Ofloxacin (77.77% each)
and Vancomycin (72.22%) (Table 5). The main reason for airborne bacterial contamination
might not be the cleanliness of hospital but the movement of people, organic materials
derived from the outdoors and lack of proper ventilation (Jaffal, 1997; Li and Hou, 2003).

Conclusion
The present study reveals the presence of different types of bacterial pathogens such
as the most dominant Pseudomonas aeruginosa followed by Staphylococcus aureus,
Staphylococcus  epidermidis, Micrococcus luteus and Proteus mirabilis. Bioaerosols
nination in different sections of ENT hospitals showed that OPD was most
ollowed by General Ward, Reception Area and Operation Theatre. Seasonal
1owed that bacterial bioaerosol contamination was highest in Winter followed
nsﬁo 1. Area wise analysis reported that hospitals near Roadside area were
: ed to Residential area. Bacterial bioaerosols from ENT
- to the tested antibiotics. More studies need to be done to
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Analysis of Bioaerosols in ENT Hospitals

Table 1: Bacteriological

Total Total Total _ DifferentTypes of | Number

g Contaminated sk Bacterial ~ Pathogents | percentage)

Samples Pathogens d

Samples Isolate

Analysed [solated PR e TR
Pseudomonas 8 (44.44%)
aeruginosd
Staphylococcus 4 (22.22%)

p aureus

2 2 8 Staphylococcus 4 (22.22%)
epidermidis
Micrococcus luteus 1 (5.55%)
Proteus mirabilis 1 (5.55%)
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Table 2: Sectionwise Bacteriological Analysis of Bioaerosols in ENT Hospitals

. Total Bacterial
Section hi
Contamination
Out Patient
.88%
Department (OPD) i

General Ward

5(27.77%)

Reception Area

3 (16.66%)

Operation
(OT)

Theatre

3 (16.66%)

Table 3: Seasonal Distribution of Bacterial Pathogens in Bioaerosols of ENT Hospitals

Total Bacterial
Season Il i
; Contamination
Winter 11 (61.11%)
Summer 5 (27.77%)
Monsoon 2 (11.11%)

Total Bacterial
Contamination

[ 12(66.66%)

: iy (33.33%)

-awise Distribution of Bacterial Pathogéns in Bioaerosols of ENT Hospitals
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