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Abstract

nursery.

ICU and Nursery during the same time period.

infection from health care workers to patients.

Background: Cross transmission of microorganisms by the hands of healthcare workers is the main route of
spread of health care associated infections (HCAIl) as they provide essential services to the patients. HCAI has
increased the morbidity and mortality of hospitalized patients especially the ones admitted in Paediatric ICU and

Objectives: The present study was undertaken to isolate bacteria from hands of resident doctors and nursing
staff from Paediatric ICU and nursery and to correlate them with the patients sample isolates from same Paediatric

Material and Methods: Fingertips of subjects were directly stabbed on MacConkey agar and Blood agar plates.
Antibiogram of isolated pathogens was also determined by standard methods.

Observations: Hands of 60% healthcare workers were culture positive. Predominant isolate were Coagulase
negative Staphylococcus spp. (73.3%), followed by Staphylococcus aureus (10%), Enterococcus and Acinetobacter
spp. (each 6.6%). Methicillin resistant Staphylococcus aureus (50%) were also observed.

Conclusion: Implementation and improving the compliance to hand hygiene may result in order to reduce cross

Keywords: Health care associated infection; Health care workers;
Antibiotic resistance; Paediatric ICU

Introduction

Usually skin carries two major groups of microorganisms such
as resident flora (organism that reside on the skin) and the transient
flora (contaminants). Transient flora or contaminants cause most of
the health care associated infections (HCAI) due to cross transmission.
Transmission of health care associated pathogens from one patient
to another occurs via hands of health care workers (HCWSs) [1]. This
route of spread of infections through health care workers have been
identified as a critical health problem, which affects the quality of health
care provided in hospitals. It becomes more complicated especially in
ICU’s and speciality wards, and may result in high rate of morbidity
and mortality [2]. Among various factors, hand hygiene of health care
workers is of utmost importance since spread of antimicrobial resistant
pathogens has been usually shown to be associated with hand hygiene,
and hence is important in HCAIL Despite of awareness, practice
of proper hand washing and disinfection by healthcare workers is
unacceptably low [3]. In addition to direct contact with patients or
their body fluids, contact with environmental surface contaminated
with pathogen result in acquisition of pathogen on hands [4].

It has been demonstrated that transmission of pathogens to hands
during the patient care activities can occur in sequential steps as (1)
organisms present on patients skin/or immediate environment (2)
transfer of organism on health-care workers hands (3) its survival
on hands (4) defective hand cleansing and (5) cross-transmission of
organisms [1]. This indicates the possible events in transmission of
pathogen from hands to susceptible host, and hence highlights the
importance of hand cleaning. Recently, WHO guidelines have also

delineated indications for hand cleansing on the basis of microbiologic
contamination acquired during routine patient care. Most of the time
transmission of the pathogens from one patient to another through
hands of health care workers remains undetected. Therefore, the
present study was carried out to ascertain the microbiological load
associated with health care workers hands during patient care so as to
provide evidence for need to improve the hand hygiene practices and
other intervention strategies in critical care centres.

Materials and Methods

100 HCWs (60 doctors and 40 nurses) working in paediatric ICU
and nursery of Kalawati Saran Children Hospital, New Delhi were
recruited in study. The Hospital Ethical Clearance Committee approved
the study protocol. Samples were collected and processed as given by
Pittet et al. [2]. Fingertip impressions (hand washing followed by hand
disinfectant prior to patient care and after patient care without hand
disinfectant) were taken directly on Blood agar and MacConkey agar
plates from each participant after obtaining informed consent. Plates
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were incubated at 37°C overnight, and were examined for bacterial
growth after 24 hours. The microorganisms were identified using
standard procedures [5]. Antibiotic susceptibility testing of isolated
organisms was done by Kirby Bauer disk diffusion method. Out of total
isolates, methicillin resistant Staphylococcus aureus (MRSA) were also
detected by using Mueller Hinton agar with 30 ug cefoxitin and lug
oxacillin disk following CLSI guidelines [6]. Bacterial strains isolated
from 311 cultures positive patient samples of paediatric ICU and
nursery during study period, were used as reference for correlation.
All the experiments were repeated three times to confirm the
reproducibility of experiments, and results were analysed statistically
by Student’s t test using SPSS 11.05.

Results

Fingertip impressions after applying hand disinfectant prior
to patient care did not showed any microbial growth. However,
significantly high number of samples after patient cares without hand
disinfectant, harboured different types of microorganisms (p < 0.01).
Hands of doctors (66.6%) were found to be more contaminated than
that of nurses (33.3%) from the same ward (p < 0.01). Staphylococcus
spp (83.3%) was the most common isolate. Coagulase negative
Staphylococcus spp were isolated from 44 (73.3%) and S. aureus from
6 (10%) cases (Table 1). 3 out of 6 S. aureus were found to be MRSA
and out of 4 Enterococcus spp isolated, 1 was found to be vancomycin
resistant (VRE). Acinetobacter 4 (6.6%) was the predominant Gram-
negative bacteria followed by E. coli 2 (3.3%). 50% of Acinetobacter
were resistant to commonly used antibiotics such as ciprofloxacin,

Bacterial Pathogen

CoNS 44
S. aureus 6
Enterococcus 4
Acinetobacter Spp. 4
E. coli 2

No. of Isolates (N=60)

gentamicin, erythromycin, ceftazidime, imipenim and amikacin (Table
2).

Bacterial strains isolated from patient samples such as from surgical
site infection (SSI), blood stream infection (BSI), and ventilator-
associated pneumonia (VAP) were also observed. In SSI and BSI,
majority of the organisms isolated were S. aureus (27.4% and 33.3%),
CoNS (20.9% and 22.2%) and Acinetobacter (22.9% and 11.1%),
respectively. Most common organisms from VAP were Acinetobacter
(48.3%) and S. aureus (16.1%). CoNS (73.3%), S. aureus (10%) and
Acinetobacter (6.6%) were isolated most commonly as contaminants
from hands of HCWs (Table 3).

Discussion

In pediatric ICU and nursery, critically ill patients who need to stay
for longer duration, are admitted. The longer duration of care can lead
to higher degree of contamination, if proper hand washing practices
are not followed. Both the duration and the type of patient care, affect
the health-care workers hand contamination [2]. In the present study,
fingertips of 60 out of 100 doctors and staff nurses, attending pediatric
ICU and nursery showed high bacterial lodgment. Out of 60 isolates,
CoNS (73.3%) were the predominant pathogen followed by S. aureus
(10%), Enterococcus and Acinetobacter Spp. E. coli (3.3%) was the least
isolated pathogen from hands.

In an earlier study, hands of 90% of HCWs’ in NICU were reported
to be contaminated with pathogens [1]. Patient care activities such
as respiratory care, direct patient contact, and handling of body fluid

Percentage
73.3%

10%

6.6%

6.6%

3.3%

Table 1: Table showing the different bacterial strains isolated from hands of health care workers by fingertip impressions on Blood agar and MacConkey agar plates.

Antibiotic CoNS (N=44) S. aureus (N=6) Enterococcus (N=4) Acinetobacter (N=4) E. coli (N=2)

P 24 (54.5%) 3 (50%) 1(25%) - -
Ox 24 (54.5%) 3 (50%) 1(25%) - -

G 16(36.3%) 2 (33.3%) 1(25%) 2(50%) 1 (50%)
CF 16(36.3%) 2 (33.3%) 1(25%) 2 (50%) 1 (50%)
LE 5(11.3%) 1(16.6%) - 2 (50%) -

E 16(36.3%) 2 (33.3%) 1(25%) 2 (50%) 1(50%)
Co 16(36.3%) 2 (33.3%) 1(25%) 2 (50%) -
CD 16(36.3%) 2 (33.3%) 1(25%) 2 (50%) -

T 16(36.3%) 2 (33.3%) 1(25%) - -
VA 0% - 1(25%) - -
CA - - - 2(50%) 1(50%)
PIT - - - 1(25%) 0%

| - - - 1(25%) 1(50%)

MRP - - - 1(25%) 0%
TIG - - - 0% 0%
TE 0% 0% 0% - -

CL - - - 0% 0%

LZ 0% 0% 0% - -
NT - - - 1(25%) 0%
AK - - - 2(50%) 1(50%)

P-penicillin, OX- Oxacillin, G-Gentamicin, CF- Ciprofloxacin, LE- Levofloxacin, E- Erythromicin, CO- Cotrimoxazole, CD- Clindamycin, T- Tetracyclin, VA- Vancomycin, CA-
Ceftazidime, PIT- Piperacilline-Tazobactam, |-lmepenem, MRP- Meropenem, TIG-Tigecycline, CL- Colistin, LZ-Linezolid, NT- Netilmicin, AK- Amikacin

Table 2: Antibiotic resistance profile as assessed by disc diffusion methods of different bacterial strains isolated from hands of health care workers.
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HCAI CoNS S. aureus Acinetobacter Enterococcus E. coli Klebsiella Others Total
SSI 55 (20.9%) 72 (27.4%) 60 (22.9%) 14 (5.3%) 31 (11.8%) 20 (7.6%) 10 (3.8%) 262
BSI 4 (22.2%) 6 (33.3%) 2 (11.1%) 1(5.5%) 1(5.5%) 2 (11.1%) 2 (11.1%) 18
VAP 0 5(16.1%) 15 (48.3%) 0 4 (12.9%) 4 (12.9%) 3(9.6%) 31

HCWs 44 (73.3%) 6 (10%) 4 (6.6%) 4 (6.6%) 2 (3.3%) - - 60

SSI-Surgical site infection, BSI-Blood stream infection, VAP-Ventilator associated pneumonia

Table 3: Table showing the correlation between bacterial strains isolated health care workers and patients samples admitted during the study tenure.

secretions were shown to be associated with higher contamination
levels. Further our result corroborates with evidence based model
study of Pittet et al. [1] indicating that hands of health care workers are
the most common vector responsible for cross infection. No degree of
correlation was observed in the isolates from health care workers hands
and isolates from patient samples. The number of isolates from hands
and patient samples were variable except in case of CoNS. However,
the data indicate the possible cross transmission of pathogens from
hands to patients. Ehrenkranz and Alfonso [7] also reported the Gram-
negative bacilli and S. aureus associated with health care workers.

Duration of patient-care activity has been strongly associated
with the intensity of bacterial contamination of health-care workers’
hands [7]. These findings were comparable to our findings. 10%
each of S. aureus and Gram-negative bacilli were seen on doctors
and nurses hands. In our study, bacterial isolates also showed high
degree of resistance towards commonly used antibiotics. Among
Gram-positive bacteria, (CoNS, S. aureus and Enterococcus) showed
resistance to Benzyl penicillin, Oxacillin, ciprofloxacin, erythromycin,
clindamycin, gentamicin, and cotrimoxazole. However, a small
percentage of CoNS and S. aureus were resistant to levofloxacin. All
the strains were found to be sensitive to colistin and linezolid. Among
Gram-negative bacilli, resistance was observed against erythromycin,
gentamicin, ciprofloxacin, ceftazidime, levofloxacin, cotrimoxazole,
and clindamycin. However, the most important finding of the study
was the detection of MRSA, a major nosocomial pathogen, and hence
highlighting the importance of surveillance for contamination of hands
of health care workers. The other isolates also showed high degree of
resistance towards common antibiotics. It is of importance since HCAI
in adult and pediatric ICUs rates are approximately three times higher
than other facilities in hospitals [8]. The isolation of S. aureus and
Acinetobacter species from surgical site infections further proves the
pathogenic potential of these organisms. Therefore, implementation of
standard hygiene practices is of utmost importance to handle the high
rate of nosocomial infections and antibiotic resistance.

Conclusion

Multimodal strategies have been shown to be more successful
in improving rates of adherence with hand hygiene in HCWs than
single interventions [9]. Targeted and multi-faceted approaches such
as administrative support, motivation, availability of alcohol-based
hand rubs, training and intensive education of HCWs with constant
reminders in the workplace have been recommended for improvement
in hand hygiene. It needs to be emphasized that wearing gloves does
not replace the need for hand hygiene [10]. Recently, a system called

Citation: Lavanya J, Jais M, Rakshit P, Kumar V, Dutta R, et al. (2014)
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HYGreen has been developed that monitors HCWs’ hand hygiene by
analyzing sanitizer or soap fumes from their hands [8]. The results
of the study suggest that bacterial contamination of hands of health
care workers by transient flora may lead to subsequent infections in
hospitalized population. Therefore, by improving and adopting good
hand sanitizing strategies, rate of infections can be reduced.

References

1. Pittet D, Allegranzi B, Sax H, Dharan S, Pessoa-Silva CL, et al. (2006)
Evidence-based model for hand transmission during patient care and the role
of improved practices. Lancet Infect Dis 6: 641-652.

2. Pittet D, Dharan S, Touveneau S, Sauvan V, Perneger TV (1999) Bacterial
contamination of the hands of hospital staff during routine patient care. Arch
Intern Med 159: 821-826.

3. Bischoff WE, Reynolds TM, Sessler CN, Edmond MB, Wenzel RP (2000) Hand
washing compliance by health care workers: The impact of introducing an
accessible, alcohol-based hand antiseptic. Arch Intern Med 160: 1017-1021.

4. Bhalla A, Pultz NJ, Gries DM, Ray AJ, Eckstein EC, et al. (2004) Acquisition
of nosocomial pathogens on hands after contact with environmental surfaces
near hospitalized patients. Infect Control Hosp Epidemiol 25: 164-167.

5. Collee JG, Miles RS, Watt B (1996) Tests for the identification of bacteria.
In: Collee JG, Marmion BP, Fraser AG, Simmons A, editors. Mackie and
McCartney Practical Medical Microbiology. 14th ed. Edinburg: Churchill
Livingstone 131-150.

6. Performance standards for antimicrobial susceptibility testing (2009). CLSI
approved standard M-100-519. Clinical Laboratory Standards Institute. Wayne
PA CLSI 29 No. 3.

7. Ehrenkranz NJ, Alfonso BC (1991) Failure of bland soap hand wash to prevent
hand transfer of patient bacteria to urethral catheters. Infect Control Hosp
Epidemiol 12: 654-662.

8. The Indian News (2009) Now, soap-sniffing technology to ensure health-
workers’ hand-hygiene.

9. Clinical educators guide for the prevention and control of infection in healthcare.
Australian commission on safety and quality in health care.

10. Pittet D, Hugonnet S, Harbarth S, Mourouga P, Sauvan V, et al. (2000)
Effectiveness of a hospital-wide program to improve compliance with hand
hygiene. Lancet 356: 1307-1312.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:

*  User friendly/feasible website-translation of your paper to 50 world’s leading languages
*  Audio Version of published paper
*  Digital articles to share and explore

Special features:

300 Open Access Journals

25,000 editorial team

21 days rapid review process

Quality and quick editorial, review and publication processing

Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled

Authors, Reviewers and Editors rewarded with online Scientific Credits

Better discount for your subsequent articles

D Y

Submit your manuscript at: http://www.editorialmanager.com/jmbt

J Microb Biochem Technol
ISSN: 1948-5948 JMBT, an open access journal

Volume 6(1): 035-037 (2013) - 037


http://dx.doi.org/10.4172/1948-5948.1000118
http://dx.doi.org/10.4172/1948-5948.1000118
http://www.ncbi.nlm.nih.gov/pubmed/17008173
http://www.ncbi.nlm.nih.gov/pubmed/17008173
http://www.ncbi.nlm.nih.gov/pubmed/17008173
http://www.ncbi.nlm.nih.gov/pubmed/10219927
http://www.ncbi.nlm.nih.gov/pubmed/10219927
http://www.ncbi.nlm.nih.gov/pubmed/10219927
http://www.ncbi.nlm.nih.gov/pubmed/10761968
http://www.ncbi.nlm.nih.gov/pubmed/10761968
http://www.ncbi.nlm.nih.gov/pubmed/10761968
http://www.ncbi.nlm.nih.gov/pubmed/14994944
http://www.ncbi.nlm.nih.gov/pubmed/14994944
http://www.ncbi.nlm.nih.gov/pubmed/14994944
http://www.ncbi.nlm.nih.gov/pubmed/1753080
http://www.ncbi.nlm.nih.gov/pubmed/1753080
http://www.ncbi.nlm.nih.gov/pubmed/1753080
http://www.thaindian.com/newsportal/health/now-soap-sniffing-technology-to-ensurehealth-workers-handhygiene_100200713.html
http://www.thaindian.com/newsportal/health/now-soap-sniffing-technology-to-ensurehealth-workers-handhygiene_100200713.html
http://www.nhmrc.gov.au/
http://www.nhmrc.gov.au/
http://www.ncbi.nlm.nih.gov/pubmed/11073019
http://www.ncbi.nlm.nih.gov/pubmed/11073019
http://www.ncbi.nlm.nih.gov/pubmed/11073019
http://dx.doi.org/10.4172/1948-5948.1000118

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Results
	Discussion
	Conclusion
	Table 1
	Table 2
	Table 3
	References

