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ABSTRACT

Normal human skin is colonized by huge quantities of microorganisms that live on its surface. When the health care workers (HCWs) do not wash
their hands between patients or do not practice standard infection control measures, they can be responsible for transmission of nosocomial
infections. The aim of this study was to study the normal flora of healthcare workers' hands during routine patient care and simultaneously to
evaluate the state of antibiotic susceptibility of microorganisms isolated from the hands of HCWs. The study also aims to examine whether job title
of HCWs can affect the growth of hand flora in order to create awareness on the effective infection control measures. The study group included
different groups of healthcare workers like Nurses, Lab technicians, Housekeeping staffs, Pharmacists, CSSD staffs, Substation staffs, Ward boys
and Lift operators. Cubital fossa of the hand was wiped with normal saline to remove the contaminants. Using cotton swab, the skin swab was
collected. The swab was streaked on the blood agar and MacConkey agar plates. These plates were incubated at 37°C for 24-48 hours. After
incubation period, the plates with growth were selected for further identification. A total of 162 bacterial isolates (90.5%) were obtained from 179
samples. Out of 162 isolates, 79 (49%) were Staphylococcus epidermidis, 32 (20%) were Escherichia coli, 18 (11%) were Micrococcus, 17
(10.5%) were S. saprophyticus, 14 (9%) were Klebsiella sp. and 2 (1%) were Pseudomonas spp. No growth was observed in 17 samples of (9.5%)
HCWs. In this study, it showed that Staphylococcus species were most resistant to cotrimoxazole and Ciprofloxacin. Among Gram-negative
isolates, most of them were resistant to Ampicillin. The role of the hand flora of HCWs in the development of nosocomial infections is significant.
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INTRODUCTION

The skin is a complex human organ functioning to prevent loss of
moisture and confine the entry of pathogens. It also provides various
microenvironments with varying temperature, pH, moisture, and
sebum content for part of the normal flora. Normal human skin is
colonized by huge quantities of microbiota that live on its surface."’
Microbes found on the skin are usually regarded as pathogens or
symbiotic organisms.’ The peripheral layer of the epidermis is
constantly in contact with bacteria from the surrounding environment.
These organisms are considered as resident flora of skin. The resident
organisms live as small microcolonies on the surface of the stratum
corneum and within the outermost layers of the epidermis of the skin."
There are approximately 1 million resident bacteria per square
centimetre of skin.'

Microbiome has a major impact on physiological functions including
protection against infections, reaction in the immune system, and
disposition for inflammation-mediated diseases. The normal flora of
the skin, composed primarily of Gram-positive cocci and diphtheroid,
may represent a selective barrier against the proliferation of potentially
pathogenic organisms. Moreover, small numbers of Gram-negative
bacteria or yeasts may also include in the normal human skin flora."*’

The number of bacteria on an individual's skin remains relatively
constant. Bacterial survival and the extent of colonization depend on the
exposure of skin to a particular environment and on the innate and
species-specific bactericidal activity in skin. Also, a high degree of
specificity is involved in the adherence of bacteria to epithelial surfaces.’

Most microorganisms live in the superficial layers of the stratum
corneum and in the upper parts of the hair follicles. Some bacteria
reside in the deeper areas of the hair follicles and are beyond the reach
of ordinary disinfection procedures. These bacteria are a reservoir for
recolonization after the surface bacteria are removed. ’

When the health care workers (HCWs) do not wash their hands
between patients or do not practice standard infection control
measures, they can be responsible for transmission of nosocomial
infections. The aim of this study was to study the normal flora of
healthcare workers' hands during routine patient care and to evaluate
the state of antibiotic susceptibility of microorganisms isolated from
the hands of HCWs. The study also aims to examine whether job title
of HCWs can affect the growth of hand flora.

MATERIALSAND METHODS
The study was done at a tertiary care hospital in northern Kerala during

the period of 3rd October 2023 to 30" December 2023.

The study group included different groups of HCWs like Nurses, Lab
technicians, Housekeeping staffs, Pharmacists, CSSD staffs,
Substation staffs, Ward boys and Lift operators.

Cubital fossa of the hand was wiped with normal saline to remove the
contaminants. Using cotton swab, the skin swab was collected and
streaked on blood agar and MacConkey agar plates. These plates were
incubated at 37°C for 24 - 48 hours. After incubation, the plates with
growth were selected for further identification.

Antimicrobial susceptibility of bacterial agents was performed by disc
diffusion method according to Clinical and Laboratory Standards
Institute's (CLSI) recommendations. The following antibiotics were
used: Meropenem (MRP), Ciprofloxacilin (CIP), CoTrimoxazole
(COT), Ampicillin (AMP), Cefepime (CPM), Cefaperazone /
Sulbactum (CFS) and Novobiocin (NV).

RESULT

HCWs were classified according to their job titles. There were 106
(59%) Nurses, 25 (14%) Housekeeping staff, 14 (8%) Lab technicians,
14 (8%) Ward boys, 12 (7%) Pharmacists, 4 Substation staff, and 2
(1%) each lift operators and CSSD staffs. A total of 179 skin sample
were collected.
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Figure 1. Distribution of HCWs (n=179)

A total of 162 bacterial isolates (90.5%) were obtained from 179
samples. The organisms isolated were Staphylococcus epidermidis,
Staphylococcus saprophyticus, Micrococcus, Escherichia coli,
Klebsiella species, and Pseudomonas species.
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Image 2: Bacterial growth on blood agar

Out of 162 isolates, 79 (49%) were Staphylococcus epidermidis, 32
(20%) were Escherichia coli, 18 (11%) were Micrococcus, 17 (10.5%)
were S. saprophyticus, 14 (9%) were Klebsiella sp. and 2 (1%) were
Pseudomonas spp. No growth was observed in 17 samples of (9.5%)
HCWs.

Table No.1: Number And Percentage Of Organisms Isolated

Organisms isolated Number of individuals | Percentage
Staphylococcus epidermidis |79 49%
Staphylococcus saprophyticus|17 10%
Micrococcus 18 11%
Escherichia coli 32 20%
Klebsiella species 14 9%
Pseudomonas species 2 1%

Antibiotic resistance among isolated Gram-positive and Gram-
negative bacteria are shown in Tables 2 —7.

Meropenem 79 100%
Novobiocin 79 100%
Cefaperazone/sulbactum |79 100%

Table No.3: Sensitivity Pattern Of Staphylococcus Saprophyticus

S. saprophyticus (N=17) Number Sensitivity (%)
Ampicillin 11 64%

Cefepime 17 100%
Cotrimoxazole 9 52%
Ciprofloxacin 11 64%
Meropenem 17 100%
Novobiocin 0 0%
Cefaperazone/sulbactum 17 100%
Table No.4: Sensitivity Pattern Of Micrococcus

Micrococcus (N=18) Number Sensitivity (%)
Ampicillin 17 94%

Cefepime 18 100%
Cotrimoxazole 16 88%
Ciprofloxacin 17 94%
Meropenem 18 100%
Cefaperazone/sulbactum 18 100%

Table No.5: Sensitivity Pattern Of Escherichia Coli

Escherichia coli (N=32) Number |[Sensitivity (%)
Ampicillin 0 0%

Cefepime 32 100%
Cotrimoxazole 31 96%
Ciprofloxacin 18 56%
Meropenem 32 100%
Cefaperazone/sulbactum 32 100%

Table No 6: Sensitivity Pattern Of Klebsiella Species

Klebsiella species (N=14) Number Sensitivity (%)
Ampicillin 0 0%

Cefepime 12 85%
Cotrimoxazole 10 71%
Ciprofloxacin 10 71%
Meropenem 11 78%
Cefaperazone/sulbactum 12 85%

Table No. 7: Sensitivity Pattern Of Pseudomonas Species

Pseudomonas species (N=2) |Number Sensitivity (%)
Ampicillin 0 0%

Cefepime 1 50%
Cotrimoxazole 2 100%
Ciprofloxacin 2 100%
Meropenem 2 100%
Cefaperazone/sulbactum 2 100%

Staphylococcus epidermidis was obtained from all the categories of HCWs.
S. saprophyticus was obtained from Nurses, laboratory technicians,
housekeeping staff as well as pharmacists. Micrococcus was obtained from
nurses, laboratory technicians and ward boys. E. coli and Klebsiella sp.
were obtained only from the hands of nurses whereas Pseudomonas sp. was
obtained from laboratory technicians ie. Microbiologists only.

Table 8. Distribution Of Bacterial Growth Among HCWs

HCWs [Nur|Lab |Phar|Ward|Lift |CSSD|House [Sub |Tot
Organi|ses |techinima |boys |oper |staff |keepin |statio |al
sm cians |cists ators g staff | n staff|
S. 37 |05 09 |07 |02 |01 17 01 79
epider
midis
S. 14 |01 01 |- - - 01 - 17
saprop
hyticus
Microc |09 |04 05 - - - - 18
occus -
Image 3: Antibiotic Sensitivity Test SP-
E. coli |32 |- - - - - - - 32
Table No. 2: Sensitivity Pattern Of Staphylococcus Epidermidis Klebsie|14 |- - - - - - - 14
S. epidermidis (N=79) |Number Sensitivity (%) lla sp.
Ampicillin 62 78% Z Soe:adso R R S N N A
Cefepime L 100% No |- |02 oz [o2 |- o1 _[o7 o3 |17
Cotrimoxazole 32 40% growth
Ciprofloxacin 51 64% Total |106 |14 12 |14 |02 |02 25 04 179
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DISCUSSION

Out of total 179 samples collected, 162 (90.5%) bacterial growth of
both Gram-positive (114 — 70%) and Gram-negative (48 — 30%)
organisms were identified. Staphylococcus epidermidis (49%) was the
predominant organism isolated from Gram-positive organisms
followed by Micrococcus (11%) and Staphylococcus saprophyticus
(10%). The Gram-negative bacteria isolated were Escherichia coli
(20%), Klebsiella species (9%) and Pseudomonas species (1%) which
was in concordance with the findings of similar studies."*’ In contrast,
a study showed, Micrococcus species as the common isolated
organism.

In this study, Staphylococcus species were most resistant to
Cotrimoxazole and Ciprofloxacin. Among Gram-negative isolates,
most of them were resistant to Ampicillin. This is similar to study
where all the isolates were sensitive to Carbapenems, fourth
generation Cephalosporins as well as to P-lactamase inhibitor
combination. '

Colonization rates of Gram-negative bacteria on the hands of HCWs
ranged from 21 - 86.1%." In the current study it was estimated as 14 —
43%.

SUMMARY AND CONCLUSION

The study was done at a tertiary care hospital in northern Kerala. Out of
179 samples collected, a total of 162 samples showed bacterial growth.
Among them 114 (70%) were Gram-positive and 48 (30%) Gram-
negative bacteria were isolated. The most common Gram-positive
organism isolated was Staphylococcus epidermidis (49%) followed by
Micrococcus species (11%) and Staphylococcus saprophyticus (10%)
and the Gram-negative organisms isolated were Escherichia coli
(20%), Klebsiella species (9%) and Pseudomonas species (1%). Both
Gram-positive and Gram-negative organisms showed resistance to
antibiotics ampicillin, ciprofloxacin and cotrimoxazole and were
mostly sensitive to cefepime, meropenem and cefaperazone /
sulbactam combination.

Staphylococcus epidermidis was obtained from all the categories of
HCWs. Staphylococcus saprophyticus was obtained from Nurses,
Laboratory technicians, Housekeeping staff and Pharmacists.
Micrococcus was obtained from Nurses, Laboratory technicians and
Ward boys. E. coli and Klebsiella sp. was obtained only from the hands
of Nurses whereas Pseudomonas sp. was obtained from Laboratory
technicians ie. Microbiologists only.

In this study, Staphylococcus epidermidis was observed as the main
bacterial normal flora. Though commensals were predominantly
isolated, few pathogenic organisms like E. coli, Klebsiella species and
Pseudomonas species were also isolated from the HCWs. These
organisms also exhibited high level of resistance to antibiotics like
Ampicillin, Ciprofloxacin and Cotrimoxazole.

REFERENCES

1. Sureshkumar M., Suriyapraba, R., Priyadharsini, R. I. (2018). A Study on Microbial
Flora on Skin of Health Care Providers in a Tertiary Care Hospital in Southern India.
Journal of Clinical & Diagnostic Research, 12(11).22

2. Tannock, Gerald W. (1999). The normal microflora: an introduction. In Medical
importance of the normal microflora (pp. 1-23). Boston, MA: Springer US.

3. Cogen AL, Nizet V, Gallo RL. (2008). Skin microbiota: a source of disease or defence?
BrJ Dermatol. 158(3): 442-55.

4. Hartmann AA. (1982) A comparative investigation of methods for sampling skin flora.
Arch Dermatol Res. 274(3-4):381-5.

5. Christensen GJ, Briiggemann H. (2014). Bacterial skin commensals and their role as
host guardians. Benef Microbes. 1;5(2):201-15.

6. Maibach, Howard I., & Aly R. (Eds.). (2012). Skin microbiology: relevance to clinical
infection. Springer Science & Business Media.

7. Davis CP. (1996) Normal Flora. In: Baron S, editor. Medical Microbiology. 4th edition.
Galveston (TX): University of Texas Medical Branch at Galveston; Chapter 6.

8. Eksi, F., Bayram, A., Mehli, M., Akgun, S., Balci, I. (2010). Microbial flora on the hands
of healthcare workers. AfrJ Microbiol Res, 4(22), 2343-2349.

9.  Tselebonis A, Nena E, Nikolaidis C, Konstantinidis T, Kontogiorgis C, Panopoulou M,
Constantinidis TC. (2016). Monitoring of Frequency and Antimicrobial Susceptibility
of Pathogens on the Hands of Healthcare Workers in a Tertiary Hospital. Folia Med
(Plovdiv). 1;58(3):200-205.

10.  Evans CA, Smith WM, Johnston EA, Giblett ER. (1950). Bacterial flora of the normal
human skin. The Journal of Investigative Dermatology. 15(4):305-324.

| 48 |—| International Journal of Scientific Research I




