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ABSTRACT

Introduction: Human skin is constantly covered with
microorganisms both commensals and pathogens depending
on topography, environmental factors and host factors.
Though these organisms are regarded as commensals in
immunocompetent individuals, they can become pathogenic
in immunocompromised persons especially in hospitalised
individuals. In recent years, Staphylococcus epidermidis is
regarded as an agent of hospital and community acquired
infections. When the health care workers do not wash their
hands between patients or do not practice standard infection
control measures, they are responsible for transmission of
nosocomial infections.

Aim: This study was done to know the microbial flora on skin
of Health Care Workers (HCWs) and to create awareness on the
effective infection control measures.

Materials and Methods: This prospective study was done
in Vinayaka Mission’s Kirupananda Variyar Medical College,
Salem for a period of four months. Two swabs were collected
from 130 Health Care Workers (HCWs) (Doctors, Staff nurse,
Medical students, Lab technicians and Housekeeping staff)
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and subjected to bacterial and fungal culture. Blood agar and
MacConkey agar was used for bacterial culture and Sabouraud’s
dextrose agar for fungal culture. The bacterial isolates were then
subjected to antibiotic sensitivity testing.

Results: Bacterial growth was observed in all the HCWs
(100%) and fungus was isolated from eight HCWs (6.2%).
Among the bacterial isolates, Diphtheroids (47) were the
predominant isolate accounting for 29% followed by coagulase
negative Staphylococcus (39) which was 24% of isolates. The
predominant pathogen isolated was Staphylococcus aureus
(15%, 25 isolates). 17% (11 isolates) of Staphylococci were
resistant to Cefoxitin which indicates both MRSA and MR-CONS.
Among gram-negative isolates, most of them were resistant to
ampicillin, cotrimoxazole and cephalosporins. Candida (4 out of
8, 50%) was the predominant fungal isolate.

Conclusion: Physical contact with HCWs is the most
frequent mode of transmission of nosocomial infections.
Hence, awareness should be created among HCWs about the
significance of handwashing and use of personal protective
equipment to prevent cross-infection.
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INTRODUCTION

Human skin is constantly covered with microorganisms,
both commensals and pathogens depending on topography,
environmental factors and host factors [1]. Cultures from the skin
have frequently demonstrated bacteria such as Diphtheroids,
Staphylococcus, Streptococcus viridans, Streptococcus faecalis,
Micrococcus, Corynebacteria, Brevibacteria, Propionibacteria,
gram positive aerobic spore-bearing bacill, gram negative bacilli
such as Escherichia coli, Proteus and other intestinal organisms,
non-pathogenic Mycobacteria and fungi like Candida albicans and
Pityrosporum ovale [1,2]. Hair frequently harbours Staphylococcus
aureus and forms a reservoir for cross-infection [3,4].

Most of these organisms act as commensals but they become
pathogenic in persons with compromised immune response as in
hospitalised patients. In recent years, Staphylococcus epidermidis is
regarded as an agent of hospital and community acquired infections.
They act as causative agent of bloodstream infections, urinary tract
infections and surgical site infections. Another concern is increasing
incidence of drug resistance in these organisms. Penicillin resistant
Staphylococcus are seen in individuals working in hospitals. The skin
of health care providers harbors commensals as well as pathogens
including drug resistant organisms due to exposure to hospital
environment [5,6]. When these organisms are present on the skin
of HCWs they act as source of nosocomial infection [7,8]. When
these HCWSs do not wash their hands between patients or do not
practice standard infection control measures, they are responsible
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for transmission of nosocomial infections [9]. Once the microbial
flora of these HCWs are known, awareness can be created about
the hygienic measures and infection control measures to prevent
the spread of nosocomial infections.

Effective hand-washing to decrease the transient contaminant flora
in the skin is recognised as a critical factor in infection control policies
[10]. There are three different techniques of hand washing described
in literature: (i) the social hand wash, which is removal of dirt, soil, and
various organic substances by use of plain, non-medicated bar or
liquid soap and water; (i) the hygienic (Europe) or antiseptic (United
States) hand wash, which is done with antimicrobial or medicated
soap (usually containing a single active agent) and water (“scrub”);
and (iii) the hygienic hand disinfection (Europe), with the use of an
alcohol-based hand rub into dry hands without water [11].

Use of personal protective equipment (gloves, mask, apron, cap
and goggles) also plays an important role in protecting the HCWs
as well as in reducing the transmission of microorganisms by the
HCWSs. Adherence to hand hygiene practices is considered as an
integral part of quality health care.

This study was done with the following objectives:

1. To know the bacterial and fungal flora on the skin of HCWs.

2. To know the antibiotic susceptibility pattern of the bacterial flora.

3. To create awareness among the health care workers regarding
hand washing and other infection control measures to prevent
nosocomial and cross-infections.
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MATERIALS AND METHODS

This prospective study was done in Department of Microbiology in
Vinayaka Mission’s Kirupananda Variyar Medical College, Salem for
a period of four months from September-December 2017. Ethical
clearance was obtained prior to conduct of the study (VMKVMC/
IEC/17/28). A total of 130 HCWSs were subjected to study after
getting informed consent. Two swabs were collected from each
health care provider for bacterial and fungal culture. Samples were
collected from various sites especially from the web space of hand
and foot. Blood agar and MacConkey agar was used for bacterial
culture and Sabouraud’s dextrose agar for fungal culture. The
bacterial colonies were identified by gram staining and biochemical
reactions and antibiotic susceptibility testing done according to
standard protocol [12,13]. The fungal colonies were identified by
gram staining and Lacto Phenol Cotton Blue mount [14].

RESULTS

Samples were collected from all groups of HCWs like doctors,
medical students, Staff nurse, Lab technicians and housekeeping
staff who have contact with patients [Table/Fig-1]. Two swabs were
collected from each HCW and subjected for bacterial and fungal
culture.
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[Table/Fig-1]: Distribution of health care workers (n=130).

Among the 130 health care workers subjected for study, bacterial
growth was observed in all of them (100%) and fungus was isolated
from eight HCWs (6.2%) [Table/Fig-2].
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[Table/Fig-2]: Distribution of microbial growth among health care workers (n=130).

A total of 164 organisms were isolated from 130 HCWs. Non-
pathogenic bacteria like diphtheroids, CONS and Micrococcus
were predominantly isolated. Some also showed the presence of
pathogenic bacteria like S.aureus, Raeruginosa and other Gram
negative bacilli [Table/Fig-3]. Candida was the predominant fungus
[Table/Fig-4].

Most of gram-negative bacili were resistant to ampicillin and
cotrimoxazole. All the isolates were sensitive to fourth generation
cephalosporins and carbapenems [Table/Fig-5]. 17% (11 isolates)
of Staphylococcus were found to be methicillin resistant [Table/
Fig-6].

DISCUSSION

The increased incidence of nosocomial infections is due to poor
infection control practices among HCWs. Adherence to standard

www.jcdr.net

S. No Organisms Total isolates
1 Staphylococcus aureus 25 (15%)
2 Coagulase negative Staphylococcus 39 (24%)
3 Diphtheroids 47 (29%)
4 Micrococcus 12 (7%)
5 Escherichia coli 9 (6%)
6 Klebsiella species 6 (4%)
7 Proteus species 4 (2%)
8 Pseudomonas species 22 (13%)

Distribution of bacterial isolates (n=164).

S. No Organisms Total isolates
1 Candida species 4 (50%)
2 Mucor 1(12.5%)
3 Aspergillus species 2 (25%)
4 Microsporum species 1(12.5%)

S. Antibiotics E. coli | Klebsiella | Proteus | Pseudomonas | Resistance
No (9) (6) (4) (22) (%)
1 Ampicillin 3 6 3 18 73%
2 Cotrimoxazole 1 3 2 20 63%
3 Cefatoxime 0 2 2 7 27%
4 Cefepime 0 0 0 0 0%
6 Ciprofloxacin 0 0 2 6 20%
7 Amikacin 0 1 1 3 12%
8 Meropenem 0 0 0 0 0%

[Table/Fig-5]: Antibiotic resistance pattern of Gram Negative Bacilli (n=41).
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[Table/Fig-6]: Prevalence of Methicillin resistant Staphylococcus among HCWs

(n=64 isolates).

precautions by health care providers may reduce the risk of obtaining
occupational infection from both known and unexpected source in
health care settings [9].

In the present study among HCWs, bacterial growth was observed
in all the HCWs (100%) and fungal growth was observed in eight
HCWs (6%). The skin of HCWs was found to be colonised with one
or more bacterial isolate. This correlates with the study conducted
by Sarfraz A et al., which also showed bacterial colonisation in
majority of HCWs [15].

Among the bacterial isolates, Diphtheroids (47) were the predominant
isolate accounting for 29% followed by CONS (39 isolates, 24%).
Apart from the normal commensals, pathogenic bacteria were also
isolated from few HCWs. Among the pathogens, predominant
isolate was Staphylococcus aureus (25) constituting 15% of the
isolates followed by Pseudomonas species (22 isolates, 13%),
Escherichia coli (9 isolates, 6%), Klebsiella species (6 isolates, 4%)
and Proteus species (4 isolates, 2%). This is very similar to the study
conducted by Khodavaisy S et al., among health care workers in
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ICU which reported that 73% of HCWs hands were contaminated
with at least one pathogen [16].

Among the fungal isolates, Candida (4 out of 8, 50%) was the
predominant isolate. Other fungi contaminating the skin of HCWs
include Mucor (1 isolate, 12.5%) and Aspergillus (2 isolates, 25%).
Microsporum (1 isolate, 12.5%) was also found in one HCW.
This correlates with study conducted by Khodavaisy S et al., and
Brunetti L et al., which also showed contamination with Candida
and Aspergillus [16,17].

The present study also shows that 17% of Staphylococcus isolates
were resistant to Cefoxitin which indicates both MRSA and MR-
CONS are colonising the skin of HCWSs, thereby increasing the
chance of cross-infection with highly resistant organisms. This
is similar to the study done by Sarfraz A et al., [15]. But another
study conducted by Kokate S et al.,, on HCWs showed all the
Staphylococcus isolates were sensitive to Cefoxitin [18].

Among gram-negative isolates, most of them were resistant to
ampicillin and cotrimoxazole. Resistance was also observed to
third generation cephalosporins and fluoroquinolones though at
a lower rates. All the isolates were sensitive to Carbapenems,
fourth generation cephalosporins as well as to B-lactamase
inhibitor combination.

The human skin harbors about 10'> microbes which include
both commensal as well as pathogenic organisms. Pathogenic
organisms from colonised and infected patients can be carried
from one patient to another by HCWs. This could be due to lack
of proper infection control measures like hand washing and lack
of awareness among the HCWs [15]. Hand washing reduces the
level of contaminating flora by 2 to 3 log,, [19]. Al-Busaidi S has
proved that proper hand washing by the HCWs reduces the risk of
nosocomial infection [20].

HCWs are more prone to acquire drug resistant microbial
infections and serve as transmitting vectors of such fatal
infections which may be difficult to treat. There is need for training
on hand washing and hand disinfection practices among various
categories of HCWs for prevention of nosocomial infections.

LIMITATION

1. The change is the microbial flora after handwashing was not
documented in this study.

2. Genetic relatedness of the isolates with those isolated from
patients cannot be established as genotyping was not done.

3. Antifungal susceptibility testing was not done.

All of these should be considered for future study.

CONCLUSION

In this study, though commensals were predominantly isolated, few
pathogenic organisms like Staphylococcus aureus, Pseudomonas,
Proteus, E.coli and Kilebsiella were also isolated from the HCWs
making them potential carriers for nosocomial infections. These
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organisms also exhibited high level of resistance to antibiotics like
ampicillin, cotrimoxazole, cefatoxime, ciprofloxacin and amikacin.
All the isolates were sensitive to cefepime and cefaperazone-
sulbactum combination. Methicillin resistance was also observed
among the Staphylococcus isolates.

HCWs are more prone to transmit hospital acquired infections.
Physical contact with HCWs is the most frequent mode of
transmission of nosocomial infections. Hence awareness should be
created among HCWs about the significance of handwashing and
use of personal protective equipment to prevent cross-infection.
Strict adherence to hand washing and good personal hygiene by
the HCWs is the need of hour to prevent health care associated
infections.
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