Pooja Bharani et al / Int. ]. Res. Ayurveda Pharm. 14 (5), 2023

Research Article

| — www.ijrap.net

PUBLISHING HOUSE

(ISSN Online:2229-3566, ISSN Print:2277-4343)

MICROBIOLOGICAL PROFILE OF HIGH TOUCH AREAS OF CRITICAL AND NON-CRITICAL UNITS
IN TEACHING HOSPITAL OF MADHYA PRADESH, INDIA
Pooja Bharani !, Sourabh Jain !, Satendra Singh 2, Arti Jain '*
! Atal Bihari Vajpayee Government Medical College, Vidisha, Madhya Pradesh, India
2Peoples College of Medical Sciences & RC Campus, Bhanpur Road, Bhopal, Madhya Pradesh, India

Received on: 27/07/23 Accepted on: 29/08/23

*Corresponding author
E-mail: artijain.jain2@gmail.com

DOI: 10.7897/2277-4343.1405138
ABSTRACT

In the current scenario, Nosocomial infections (NI) due to environmental contamination in shared settings of health care, are a serious public health
issue affecting millions of people every year worldwide. Therefore, this study aims to create a microbiological profile of high touch areas of Critical
and Non-Critical units in Teaching Hospital of Madhya Pradesh. This Cross-sectional Study deals with bacterial (aerobic and anaerobic) surveillance
and its antimicrobial susceptibility testing which will aid in enlisting antimicrobial-resistant bacteria and guide us in the use of antimicrobials judiciously.
A total of 128 samples were taken from Critical care units and non-Critical units from eight surface locations classified into categories of immediate
patient environment and commonly used equipment. These samples were then processed for isolation and identification by standard methods. Out of
128 samples, 28 (21.8%) samples were culture positive for aerobic only and none for anaerobic bacteria. Among which more culture positive samples
were isolated from non-Critical units 53.5%, topping the list of contamination were General Medicine ward and Gynecology ward (17.8 %). The
majority of isolated microorganisms were Staphylococcus aureus of which 38.4% were MRSA. It showed maximum resistance for Ampicillin (AMP)
and was most sensitive to Gentamicin (GEN). Present study highlights that control of Staphylococcus aureus infection (including MRSA) in hospitals

is essential. It can be achieved by proper implementation of hospital infection control measures and regular surveillance activity.
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INTRODUCTION

Nosocomial infections (NI), also called “hospital-acquired or
healthcare-associated infections” (HAIs) are a serious public
health issue affecting hundreds of millions of people every year
worldwide. The infection should not be present at the time of
admission and the symptoms should appear at least after 48 hours
of admission.!

The patient’s environment in the healthcare setting is largely
responsible for the spread of infection from patient to patient
and/or healthcare workers (HCWs) and are associated with
increased mortality and morbidity.?

Environmental contamination is more prevalent when patients are
managed in shared facilities (high-touch areas)’and current
cleaning practices are inconsistent for mobile medical types of
equipment with uncertainty between healthcare workers and
environmental staff regarding cleaning roles, cleaning frequency,
and cleaning methods.*

The commonly found HAIs include Streptococcus spp.,
Acinetobacter spp., Enterococci, Pseudomonas aeruginosa (P.
aeruginosa),  Coagulase-negative  Staphylococci  (CoNS),
Staphylococcus aureus (S. aureus), Klebsiella pneumoniae (K.
pneumoniae), Escherichia coli (E. coli).

Since bacteria plays a predominant role (approx. 90%) in causing
HAISs,’ this study majorly deals with bacterial surveillance and its
antimicrobial susceptibility testing.

Extensive use of antimicrobials is the single most important factor
for the bacteria to undergo mutation, which leads bacteria to
become resistant and then these strains flourish exponentially.®
Methicillin Resistant Staphylococcus aureus (MRSA) isolation
rates from ICU and wards were higher than that seen among
outpatients,” forming the basis of the present study set in the
wards and ICUs. In the duration of 2015-2020, the pooled
prevalence of MRSA zone-wise was found to be 36 % (95% CI:
25-47%) in the central zone.?

The analysis of this study will be helpful in understanding the
causative bacteriological agents of nosocomial infections and will
aid in enlisting antimicrobial-resistant bacteria and guide us in the
use of antimicrobials judiciously.

MATERIALS AND METHODS

This Cross-sectional analytical study was conducted in the
Department of Microbiology, in the Government Teaching
hospital of Madhya Pradesh after obtaining ethical clearance from
the Institutional Ethical Committee (IEC) (Ethical clearance
number: A8/22/IEC /ABVGMC/ Vidisha/ 2022) over a time
period of two months.

A total of 128 samples were taken from Critical care units in a
teaching hospital.

Eight surface locations were chosen for testing, they were
classified into two categories which are shown in Table 1.

The samples were collected using two sterile cotton swabs
moistened with sterile saline. Swab was rotated and swabbed in a
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standardized pattern within the defined area for each sampling
point. One swab sample was then dipped in a sterile test tube with
1 ml of sterile peptone water, for detection of aerobic bacteria and
other into a freshly prepared Robertson’s cooked meat broth
(RCMB) for detection of anaerobic bacteria which was then
transported immediately to the microbiology laboratory for
further processing as per standard guidelines described in

Practical Microbiology of Mackie & MacCartney 14" volume®

for former and Wadsworth anaerobic manual'” for the latter.

Rationale: Controls used:

Control for Gram Negative organisms: E.coli ATCC -25922
Control for Gram positive organisms: Staphylococcus aureus
ATCC - 25923

Table 1: Sample collected according to unit distribution from various surfaces in the Teaching hospital

Area of samples collected from critical units (n=16)

Area of samples collected from non-critical units (n=16)

Area I: MICU

Orthopedics ward

Area II: : SICU

General Medicine ward

Area III: PICU

General Surgery ward

Area VI: NICU

Gynecology ward

Note: A total of 16 samples were collected from each unit, 8 for aerobic culture and 8 for anaerobic culture

Eight surface locations

A. Immediate patient environment
1. Crash cart
2. Bed side table
3. Patient Bed sheet
4. Bed frames

B. Commonly used equipment’s
1. IV stands
2. BP apparatus
3. Stethoscopes
4. Glucometer

Note: Two samples were collected from each location, one for aerobic and one for anaerobic culture

Table 2: Culture positivity amongst different units of various areas in the Teaching hospital

Critical units (aerobic + anaerobic n= 64 samples) Non-Critical units (aerobic + anaerobic n= 64 samples)
Area No. of positive culture (%) (n=28) Area No. of positive culture (%) (n=28)
Area I: MICU 3 (10.7%) Orthopedics ward 2 (7.1%)
Area II: SICU 4 (14.2%) General Medicine ward 5 (17.8%)
Area III: PICU 3 (10.7%) General Surgery ward 3 (10.7%)
Area VI NICU 3 (10.7%) Gynecology ward 5 (17.8%)
Total 13 (46.4%) 15 (53.5%)

m No of culture positive from
various surfaces of Critical units

m No of culture positive from
various surfaces of Non-critical
units

Figure 1: Culture positivity among different units of various surfaces in Teaching hospital

OBSERVATIONS AND RESULT

The distribution of culture-positive samples in different units of
the various surfaces is shown in Table 2 and comparison between
the culture positive samples of Critical and Non-Critical units is
depicted in Figure 1.

In both Non-Critical Units and Critical Units, higher Infectivity
was found in immediate patient environments 77% and 53.8%
respectively compared to that of commonly used equipment 23%
and 46.1% respectively.

Among the isolates from different areas and surfaces majority of
microorganisms were Staphylococcus —aureus26  (20.3%)
followed by Klebsiella pneumoniae 2 (7.1 %).

The antibiotic susceptibility pattern showed that out of 26
Staphylococcus aureus, 10 (38.4%) were Methicillin resistant
Staphylococcus aureus (MRSA). Among these 7 (26.9%) were
from non-Critical units and 3 (11.5%) from Critical units.
Methicillin sensitive Staphylococcus aureus (MSSA) was 16
(61.5%) of total Staphylococcus aureus isolates. Staphylococcus
aureus showed maximum resistance to Ampicillin (AMP)
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followed by Erythromycin (E), Clindamycin (CD). Most sensitive
antibiotics to Staphylococcus aureus were found to be
Gentamicin (GEN) followed by Ciprofloxacin (CIP) and
Doxycycline (DOX).

Antimicrobial susceptibility pattern of Klebsiella pneumoniae
(n=2) isolate was Norfloxacin -1 (50%); Ampicillin (AMP) -
2(100%); Ciprofloxacin (CIP)- 1(50%); Gentamicin (GEN)-
1(50%); Cefuroxime- 2(100%).

In total 75% of Beta Lactams included in our study were resistant
to Klebsiella pneumoniae.

DISCUSSION

In the present study, less culture positives were from Critical units
13 (46.4%), among the 28 culture-positive samples which is in
similarity with the study done by Jaiswal Archi et al > These
findings may correlate due to better sterilization and cleaning
process carried out in Critical units, by implementation of strict
guidelines.

In our study, the most contaminated areas were General Medicine
and Gynecology ward -17.8%. In contrast, in a study done by
Melkam Birru et al !, the Surgical ward was the most
contaminated area- 76.4%. This contrast may be due to
differences in cleaning practices and patient load corresponding
with manpower allocation in different areas.

In the present study, infectivity observed from the immediate
patient environment was more compared to that of used
equipment. A similar finding was seen in study done by Jaiswal
Archi et al*, stating the same, which may be attributed to lack of
proper hand hygiene and disinfection practices in the immediate
patient environment due to carelessness among the patient and
attenders. It is comparatively less commonly used equipment,
possibly due to its handling by healthcare workers who are
comparatively more aware and attentive of nosocomial
infections.

A similar study by Suhag N, Jain Arti, et al > and Teshale Worku
et al'3, support our study as they also showed Staphylococcus
aureus as the predominant organism isolated from inanimate
objects in Critical and Non-Critical units.

A contrast study done by Laila Chaoui et al, '* showed the
predominance of Gram-negative bacteria (GNB). In our study
Gram-negative bacteria, Klebsiella pneumoniae, was2 (7.1%) in
number, which may be due to cross-transmission. Similar studies
which showed a high percentage of Klebsiella pneumoniae
isolates include study done by Melkam Birru et al.!!

A lower percentage of Gram-negative isolates compared to the
above-mentioned study may signify that methods of disinfection
practiced in our hospital are successful against Gram-negative
bacteria. Also, since the hospital setting of this study is a newer
establishment, the chances of contamination may be less.

In the present study: 10 (38.4%) were MRSA and 16 (61.5%)
were MSSA. A high incidence of MRSA strain was observed in
a study done by Suhag N, et al'?> reporting 70% of MRSA.
Whereas in the study done by Jaiswal Archi et al,? 5/31 (16.12%)
of Staphylococcus aureus isolates were found to be MRSA
strains.

These findings highlight the increasing incidence of MRSA
strains from frequently touched areas of a hospital. These may be
due to the non-judicious use of antibiotics which lead to mutant

strains of Staphylococcus aureus and increase in their occurrence
over the years.

In this study antimicrobial susceptibility pattern of Klebsiella
pneumoniae (n=2) showed 100% resistance to Ammpicillin
(AMP); and 50% resistance towards Gentamicin (GEN). A
similar study done by Teshale Worku et al'3 (2018), showed
38.4% of strains resistant to Ampicillin (AMP) and 23% of strains
resistant to Gentamicin (GEN). This shows an increase in
resistance of Klebsiella pneumoniae to Ampicillin and
Gentamicin i.e., Beta Lactams which may be due to increased use
of these antimicrobials in our hospital and non-judicious
prescription leading to mutant strains. In total 75% of Beta
Lactams included in our study were resistant to Klebsiella
pneumonia.

CONCLUSION

The present study highlights the fact that Staphylococcus aureus
is the most common nosocomial infection-causing organism, and
it needs to be checked by sensitization and training sessions
regarding hand hygiene practices among healthcare workers and
also patient attenders. For multi-drug resistant organisms like
MRSA, regular cleaning of inanimate objects with suitable
disinfectants as per hospital disinfection policy should be done to
prevent hospital-associated infection to patients as well as HCW,
as they can be a potential source of transmission of infection and
prescription of susceptible antibiotics to prevent future antibiotic
resistance should be done.

ACKNOWLEDGEMENT

We acknowledge the Indian Council of Medical Research for
choosing this important and relevant topic for Short Term
Studentship program.

REFERENCES

1. Apurba Sankar Sastry, Sandhya Bhat. Healthcare-associated
Infections. 4" Edition of textbook of Essentials of
Microbiology. P 203

2. Roy F. Chemaly, Sarah Simmons, et al. The role of the
healthcare environment in the spread of multidrug-resistant
organisms: Update on current best practices for containment.
Ther Adv Infect Dis. 2014; 2:79-90.

3. Jaiswal A, Nihal S et al. Environmental screening of multi
drug resistant organisms in high touch area of critical and
non-critical units in Tertiary care hospital. Indian
Microbiology Research 2020;7 (3):288-292)

4. Joint Commission. (2010) It’s all on the surface: establishing
protocols for cleaning and disinfecting environmental surface
areas. Environment of Care News 13(6):11

5. A Lolekha S, Ratanaubol B, Manu P. Nosocomial infection
in a teaching hospital in Thailand, Phil J Microbiol Infect Dis
1981; 103-114

6. Apurba Sankar Sastry, Sandhya Bhat. Antimicrobial
Stewardship. 4™ Edition of textbook of Essentials of
Microbiology. P 241

7. Sangeeta Joshi, Pallab Ray et al. Methicillin resistant
Staphylococcus aureus (MRSA) in India: Prevalence &
susceptibility pattern. Indian J Med Res 137, February 2013,
p363-369

8. Sharana gouda S. Patil, Kuralayanapalya Puttahonnappa
Suresh. Prevalence of Methicillin-resistant Staphylococcus
aureus in India: A systematic review and meta-analysis.
Oman med July 2022;37:4

9. Collee JG, Duguid JP, Fraser AG, Marmion BP, Simmons A.
et al. Tests for the identification of bacteria. Mackie and

20



10.

11.

12.

13.

Pooja Bharani et al / Int. ]. Res. Ayurveda Pharm. 14 (5), 2023

McCartney Practical Medical Microbiology. New Delhi,
India: Elsevier publications; 2011:131-149

Sutter VL, Citron DM, Edelstein MAC, Finegold SM.
Wadsworth anaerobic bacteriology manual 4th edn.
Baltimore California, Star Publishing company. 1986, p 456
Melkam Birru, Matusal Mengistu, Munira Siraj et al.
Magnitude, Diversity, and Antibiograms of Bacteria Isolated
from Patient-Care Equipment and Inanimate Objects of
Selected Wards in Arba Minch General Hospital, Southern
Ethiopia. Research and Reports in Tropical Medicine 2021:12
Suhag N, Jain Arti et al. Evaluation of Transient
Microbiological Flora on Biometric System as a potential
source of Infection in Tertiary Care Hospital. Indian J
Microbiol Res 2016;(1): 1-4

Teshale Worku, Dejene Derseh, Abera Kumalo. Bacterial
Profile and Antimicrobial Susceptibility Pattern of the
Isolates from Stethoscope, Thermometer, and Inanimate

14.

Surfaces of Mizan-Tepi University Teaching Hospital,
Southwest Ethiopia. Hindawi International Journal of
Microbiology. 2018: p 7

Laila Chaoui, RajaaAit Mhand, Fouad Mellouki, Naima
Rhallabi. Contamination of the Surfaces of a Health Care
Environment by Multidrug-Resistant (MDR) Bacteria.
Hindawi International Journal of Microbiology Volume
2019,p 7

Cite this article as:

Pooja Bharani, Sourabh Jain, Satendra Singh, Arti Jain.
Microbiological profile of high touch areas of critical and non-
critical units in teaching hospital of Madhya Pradesh, India. Int.
J. Res. Ayurveda Pharm. 2023;14(5):18-21

DOI: http://dx.doi.org/10.7897/2277-4343.1405138

Source of support: Nil, Conflict of interest: None Declared

Disclaimer: IJRAP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publishing quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. [JRAP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of [JRAP editor or
editorial board members.

21



