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ABSTRACT

Nosocomial infection rate is often higher for intensive care unit (ICU) than other units of hospitals, and hands of health-care workers
(HCWs) as well as on resident duty doctors play a major role in the transmission of the infections. Aim of this study was to compare
the efficacy of conventional hand wash with the Isopropyl alcohol Hand rub in reducing the transient bacterial flora on the hands of
nurses and posted doctors in a Gastromedicine ICU. The 32 nurses and 14 resident duty doctors posted in our ICU during January-
March 2022 were included in this observational study. A total of 250 samples were collected for the residual bacterial flora on fingers
using the impression method on MacConkey agar plates. The subjects then used Isopropyl alcohol hand rub or conventional hand
wash and the residual bacterial flora was rechecked by testing the impression of fingers on MacConkey agar. Escherichia coli, Klebsiella
spp., non-lactose fermenting Gram-negative bacilli, staphylococci, and streptococci formed the transient bacterial flora on the hands.
Moderate to heavy bacterial density was seen in more than 94 % of the hands before washing or hand rub application. Conventional
hand wash resulted in a drastic reduction in the transient bacterial flora on hands in 55 % of cases whereas Isopropyl alcohol hand
rub achieved the effect in 97 % of the samples. Compared with conventional hand wash, Isopropyl alcohol hand rub is far more
efficient in reducing transient bacterial flora on the hands of HCWs, and in resident duty doctors it is more convenient and time-
saving. It is recommended as a hand hygiene practice in critical areas especially in the gastro medicine ICU because most of the
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patients are immunocompromised and it may act as a protective barrier.
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INTRODUCTION

and hygiene is the single most important step to

cross-transmission & avoid nosocomial infection

since most illnesses are transmitted by the palms
of health care workers (HCWs). Nosocomial infections (NI)
rates are often greater in ICU (15-40%) in comparison to
general hospital practice which ranges from 3.5-10%.!
These NI result in complications, increased hospital stay,
additional financial burden, and increased mortality. The
precise prevalence data on Nl are lacking for India. In ICU,
the number of direct contacts between the hands of the
HCW and patients is greater, and this leads to an increased
rate of NI.2 Hands play a major role in the transmission of
blood-borne, enteric, and respiratory tract infections.
Hand hygiene has been considered the most important
tool in NI control®*. The bacterial flora on the hands(skin)
is differentiated as resident flora and transient flora®. The
transient flora is responsible for the transmission of
infection in healthcare setup and elimination of the same

should be the target in hand washing or disinfection
practices. The availability of water for hand washing itself
is a problem in some Indian hospitals. Hand drying facility
in the form of an air-dryer or sterile napkins is more
difficult. ICUs are often understaffed and frequent washing
and drying could be difficult owing to time constraints as
well. Alcohol hand rubs have been claimed to be more
efficient® in reducing the microbial flora on the hands.

The present study was done to compare the reduction in
the degree of bacterial contamination after conventional
hand washing and alcoholic hand rub on the hand of
nursing staff as well as resident duty doctor posted in
gastro ICU in a tertiary care center. This study will help the
infection control committee to train health care workers to
reduce the transmission of nosocomial infections.

MATERIALS AND METHODS
Study site

In the Big Apollo Spectra Hospital, Patna, Bihar, India. The
study was carried out in the 12 bedded ICU and 13 bedded
HDU of the hospital.

Subjects and sample collection

A total of 32 nurses and 14 resident doctors posted in the
ICU were included in the study. The hands were checked
for the presence of transient bacterial flora during the
middle of the routine activities. Periodic random
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examinations were made by collecting 250 samples from
January 2022 to March 2022. Obviously, the study included
multiple examinations of the Gastromedicine ICU nurses
and resident doctors. The sample collection included
getting impressions of the finger of hands on the surface
of the MacConkey agar plate (100 mm diameter). Two
separate plates were used for left and right-hand fingers.
Following the sample collection, the staff and resident duty
doctor were asked to carry out hand washing or alcoholic
hand rubs (alternate basis). After hand washing, the hands
were dried using sterile napkins and in case of alcoholic
hand rub hands are allowed to air dry. Following the hand
wash or alcoholic rub impression of fingers was repeated
from both the hands-on fresh media to check the resident
flora.

Hand wash and alcoholic rub

Standard 30 seconds hand wash was carried out using
liguid soap. The soap contained lauryl sulfate as a
detergent and glycerine and other emollients. The soap
dispenser dispensed 0.5 ml per push. The avitizer (Avillions
Lab Pvt. Ltd.) alcoholic hand rub each ml containing 70%
v/v isopropyl alcohol and 3% glycerol was used. The
alcohol dispenser delivered 3 ml per application.

Bacteriological Study

The McConkey Agar (HIMEDIA HO085-500G) supported the
growth of staphylococci, Group D streptococci, and gram-
negative enterococci. The plates after finger impression
were incubated at 37 degrees Celsius for 24 hours and the
colonies were identified by Gram’s staining and standard
biochemical test. The growth of colonies less than 20 was
considered as scanty whereas colonies 20-100 were
reported as moderate growth and greater than 100 as
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heavy growth. The finger impression beforehand washes
or hand rubs were considered untreated.

Ethical issues

The project was approved by the hospital's ethical and
research committee. All the staff members and resident
doctors explained the study design and were asked to use
hand wash or hand rub as they perform routinely.

Statistics

The selection for hand rub or hand wash was on an
alternate basis. Differences between bacterial flora before
and after hand rub or hand wash were compared using
paired t-test (MICROSOFT EXCEL). Chi-square test without
Yates correction, one-tailed P value, 2x2 contingency
table.

RESULTS

The bacterial spectrum of the transient flora on the fingers
of the nursing staff and resident doctors in the
Gastromedicine ICU setup is depicted in [Table-1]. The
data show that during the course of routine healthcare
activities in ICU, both Gram-positive cocci and Gram-
negative bacilli get deposited on the hands. A qualitative
reduction in the flora occurs after hand washing and a
substantial reduction occurred after alcoholic hand rubs.

The transient flora was measured before and after hand
wash by a semi-quantitative method. The transient
bacteria loosely adhered to the finger skin were
transferred by contact of fingers over the solid culture
media and gradations based on the number of colonies
were made as shown in [Table-2].

Table 1: The prevalence and spectrum of the bacterial flora on the fingers

Organisms Untreated Hands
(N=250)
Staphylococci 118 (55.69%)
Group D Streptococci 27 (10.8%)
Escherichia Coli 25 (10 %)
Klebsiella spps. 10 (4 %)
Non Lactose Fermenter 15 (6 %)
Spore bearing bacilli 55 (22 %)

After Hand Wash with Soap +

Hand wash after alcohol hand rub

Water (n=125) (n=125)
36 (28.8%) 4 (3.2%)
8 (6.4%) 1(0.8%)
24 (19.2%) 3 (2.4%)
22 (17.6%) 6 (4.8%)
15 (12 %) 2 (1.6%)
20 (16 %) 12 (9.6%)

Table 2: Effect of hand wash Vs alcoholic hand rub on disinfection of hands

Organisms Untreated Hands
(N=250)
No Growth/Scanty Growth 15 (6%)

(20 colonies)
Moderate Growth (20-200 colonies) 170 (68%)

Heavy Growth (Colonies >100) 65 (26%)

After Hand wash with
Soap + Water (n=125)

Hand wash after
alcoholic hand rub
(n=125)

75 (P = 0.001) 105 (P =0.001)
30 (P =0.001) 15 (P =0.001)
20 (P =0.029) 5 (P =0.001)
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In our study, we observed that bacterial population grade
as no or scanty growth on comparing conventional hand
wash over lsopropyl alcohol hand rub have statistically
significant reduction in transient flora (p=0.001) (p<0.005).

We also found that moderate (p=0.001) and heavy
(p=0.001) bacterial growth were extremely reduced in
persons who washed their hands after Isopropyl alcohol
hand rub compared with conventional hand washing with
soap and water and was extremely statistically significant.
Only less than 7 % of the persons had nil or scanty growth,
whereas 68% had moderate bacterial flora and 26% had
heavy flora on the hands before hand washing or alcoholic
hand rubs. The reduction of bacterial flora following an
alcoholic rub was far greater than after hand washing with
soap water.

DISCUSSION

Hands are normally colonized by two types of flora — the
resident flora and transient bacterial flora, according to the
layer of the skin they colonize. Resident flora which is less
pathogenic, bacteria are more resistant to removal (e.g.
Coagulase-negative  staphylococci and diphtheroid).
Transient flora is more likely to cause disease and is less
resistant to removal (e.g. Staphylococcus aureus, gram-
negative bacilli).

Staphylococci are a common organism responsible for NI.
The proportion of NI caused by staphylococci is reported to
be 26.4 % among UTls, 23.3% among septicaemia and 29%
in lower respiratory tract infections. In the present study,
staphylococci were grown from 118 of 250 hand samples
collected before hand washing and alcoholic hand rubs. Not
mentioned in the result but 36 out of 125 staphylococci
were coagulase-positive staphylococcus aureus. The
prevalence of NI caused by gram-negative bacteria has
been increasing in ICU setups and it was reported to be as
high as 64%°%. Transient colonization of gram-negative
bacteria ranges from 21% to 86% and the highest rate was
noted in ICU. ° In the present study (22 %) 55 out of 250
samples collected before washing or alcoholic rub revealed
the growth of gram-negative bacilli. Transient gram-
negative bacteria have been reported to persist in all 14
health care workers after washing from soap and water. 1°
In the present study, even after hand washing with soap
and water, gram-negative bacteria were seen on the hands
of more than 50% of nurses and resident doctors. The gram-
negative enteric bacteria are resistant to soap or detergent
and no medicated soap cake becomes contaminated and
leading to colonization of the hands of personnel and
subsequent transmission as NL!'2 |t needs to be
mentioned that soap cakes are still being used in the
majority of hospitals and the provision of liquid soap
dispensers needs to be suggested in hospital practice.
Repeated application of detergents and soaps results in
transepidermal water loss, damage to the stratum
corneum, and irritative contact dermatitis.'® Alcohols along
with emollients such as glycerine appear to be the safest
antiseptic agent for the skin'* and the advantage is the fast
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drying of the alcoholic preparation without the need for a
towel.

The present study clearly documents a more efficient
reduction of the microbial flora on hands by alcoholic hand
rubs in comparison to conventional hand wash. The cost of
the alcoholic hand rub is Rs 2.35 per application whereas
hand washing will be less than Rs 0.75 per wash. However,
the alcoholic rub may not be expensive if the efficiency, side
effects, time saved, and mainly the reduction in NI is
considered. We have yet not measured the infection rate as
in the interventional study. However, the use of alcoholic
hand rub practice over a 10-month period reduced NI by
36% in 498 bedded acute care facilities!® and in the other
setup by 41%. In the Centers for Disease Control and
Prevention Guidelines®’, a hygienic hand disinfectant with
an alcohol-based hand rub is the preferred treatment of
hand hygiene for HCWs and needs to be practiced before
and after the care of every patient.

CONCLUSION

Compared with conventional hand wash, alcoholic hand rub
is far more efficient in reducing transient bacterial flora on
the hands of HCVWs, and in resident duty doctors it is more
convenient and time-saving. It is recommended as a hand
hygiene practice in critical areas, especially in
Gastromedicine ICU.

REFERENCES

1. Gastmeier P, Kampf G, Wischnewski N, Schumacher M,
Daschner F, Ruden H. Importance of the surveillance
method: national prevalence studies on nosocomial
infections and the limits of comparison. Infect Control Hosp
Epidemiol 1998;19:661-7.

2. Fridkin SK, Gaynes RP. Antimicobial resistance in
intensive care units. Clin Chest Med, 1999;32:873-6.

3. Nystrom B. Impact of hand washing on mortality in
intensive care: examination of the evidence. Infec Control
Hosp Epedemiol 1994;15:435-6.

4. Reybrouck G. Role of the hands in the spread of
nosocomial infections. J Hosp Infect, 1983;4:103-10.

5. Pegues DA, Schidlow DV, Tablan OC, Carson LA, Clark NC,
Jarvis  WR. Possible nosocomial transmission of
Pseudomonas cepacia in patients with cystic fibrosis. Arch
Pediatr Adolesc Med 1994; 148: 805-12.

6. Gunter K, Kramer A. Epidemiologic background of hand
hygiene and evaluation of the most important agents for
scrubs and rubs. Clin Microbiol Rev 2004;17:863-93.

7. Gastmeier P, Sohr D, Geffers C, Nassauer A, Dettenkofer
M, Ruden H. Occurrence of methicillin- resistant
Staphylococcus aureus infections in German intensive care
units. Infection 2002;30:198-202.

8. Richards MJ, Edwards JR, Culver DH, Gaynes RP.
Nosocomial infections in medical intensive care units in the
United States. National Nosocomial Infections Surveillance
System. Crit Care Med 1999;27:887-92.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

104


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., 77(1), November - December 2022; Article No. 16, Pages: 102-105

9. Knittle MA, Eitzman DV, Baer H. Role of hand
contamination of personnel in the epidemiology of gram-
negative nosocomial infections. J Pediatr 1975;86:433- 7.

10. Guenthner SH, Hendley JO, Wenzel RP. Gram- negative
bacilli as nontransient flora on the hands of hospital
personnel. J Clin Microbiol 1987;25:488-90.

11. Grohskopf LA, Roth VR, Feikin DR, Arduino MJ, Carson
LA, Tokars JI, et al. Serratia liquefaciens bloodstream
infections from contamination of epoetin alfa at a
hemodialysis center. N Engl J Med 2001;344:1491-7.

12. Sartor C, Jacomo V, Duvivier C, Tissot- Dupont H,
Sambuc R, Drancourt M. Nosocomial Serratia marcescens
infections associated with extrinsic contamination of a
liguid nonmedicated soap. Infect Control Hosp Epidemiol
2000;21:196-913.

ISSN 0976 — 044X

13. Smit HA, Coenraads PJ, Lavrijsen AP, Nater JP.
Evaluation of a self-administered questionnaire on hand
dermatitis. Contact Dermatitis 1992;26:11-6.

14. Lubbe J, Ruffieux C, Perrenoud D. A stinging cause for
preventive skin care. Lancet 2000;356:768-9.

15. Hilburn J, Hammond BS, Fendler EJ, Groziak PA. Use of
alcohol hand sanitizer as an infection control strategy in an
acute care facility. Am J Infect Control 2003;31:109-16.

16. Pittet D, Hugonnet S, Harbarth S, Mourouga P, Sauvan
V, Touveneau S, et al. Effectiveness of a hospital-wide
programme to improve compliance with hand hygiene.
Infection Control Programme. Lancet 2000;356:2196.

17. Boyce JM, Pittet D. Guideline for hand hygiene in health-
care settings: recommendations of the Healthcare Infection
Control Practices Advisory Committee and the
HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Infect
Control Hosp Epidemiol, 2002;23: S3-S40.

Source of Support: The author(s) received no financial support for the research, authorship, and/or publication of this article.

publication of this article.

Conflict of Interest: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or

For any question relates to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

105


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:editor@globalresearchonline.net
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

