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Abstract---ICU-acquired infections are a challenging health problem 
worldwide as the patient’s immunity is already compromised and 

these infections are usually caused by MDR pathogens. In ICUs 

inanimate surfaces and equipment may be contaminated by bacteria. 

Cross-transmission of microorganisms from inanimate surfaces may 

have a significant role for ICU-acquired infections. Contamination may 
result from HCWs hands or by direct patient shedding of bacteria. 

This study was conducted to determine the rate of bacterial 

contamination on environmental surfaces and health care workers of 

ICU our hospital. Swabs from healthcare workers and surrounding 

environmental surfaces were collected randomly from Adult Intensive 

care units. Bacterial isolates were identified by standard 
microbiological techniques. Antibiotic sensitivity testing was 

performed by Kirby Bauer disc diffusion method and data was 

analyzed. A total of 35 samples were collected, of which 29 (82.8 %) 
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samples yielded positive bacterial growth. Of these 29-positive growth, 

10 (34.1%) were from hand swabs of HCWs, 10(34.1%) were from 

nasal swabs and 9(31.0%) were from environment. Seven different 

bacterial isolates were identified. Coagulase Negative Staphylococcus 
(CONS) 10(28.5%), MRSA 5(14.2%) and Klebsiella spp 5(14.2%) 

accounted for majority of the isolates followed by MSSA 3(8.5%), 

Pseudomonas spp 1(2.8%), E.coli 1(2.8%) and ASB 4(11.4%). 

Screening of the swabs from the health care workers showed 20.83% 

(5/24) MRSA colonization .No growth was detected from–Nurses 
station,Anesthesia technician hands and nurses nasal swabs. Gram 

negative isolates were sensitive to most of the commonly used 

Antibacterial agents. Study results showed Intensive care unit staff 

and environmental surfaces as probable sources of bacterial 

contamination. HCWs should be aware of the risk of cross-

transmission of microbes between them to inanimate surfaces and 
vice versa. The hospital infection control and prevention team should 

conduct periodic surveillance, and ensure strictly adhere to basic 

standard precautions at all the times during health care activities. 

 

Keywords---infection control ICU, drug resistant bacterial 
contamination ICU, MRSA, frequent touched surfaces. 

 

 

Introduction 

 

Nosocomial infections are a major threat in most of the hospitals and as high as 
19% in the developing countries [1], especially in the Intensive Care Units (ICU), 

where number of direct contacts between the hands of Health Care Workers 

(HCW) and the patient occurs, which mandates the strict adherence to infection 

control practices and standards. The same standards are applicable for the 

equipment used, as many of the potential pathogens can survive for weeks on the 
inanimate surfaces. In the ICU, patients are often exposed to multiple procedures, 

invasive devices etc., increasing their chances of contracting such potential 

pathogens. Most of the times these potential pathogens exhibit Multiple drug 

resistance. Multiple Drug Resistant (MDR) organisms are microorganisms 

(predominately bacteria) resistant to more than one class of microbial agents. 

Even though MRSA (Methicillin Resistant Staphylococcus aureus) or VRE 
(Vancomycin Resistant Enterococcus) are resistant to only one class of 

antimicrobial agents they are frequently associated with resistance to other 

classes [2]. MRSA is worldwide a major cause for Hospital Acquired Infections 

(HAI). The prevalence of MRSA ranges from 20-80% in India [3]. Similarly, among 

the gram negative bacteria a major concern is   the production of new beta-

lactamases which are capable of degrading cephalosporins and carbapenams. 
Infections with such organisms increase the morbidity, mortality, hospital stay 

and cost of treatment. Patients are inevitably exposed to higher antibiotics and 

other drugs which may result in further complications. In view of the above 

factors, this study was undertaken to determine the rate of colonization of 

potential pathogens in the hands of HCWs and frequent touched surfaces of ICU 
environment. 
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Materials and Methods 

 

A cross-sectional study was conducted from May 2022 at Adult Intensive Care 

Unit of SMHS Hospital Srinagar Kashmir India. Swabs from HCW’s and 
environmental surfaces were collected randomly. A total of 35 samples were 

collected, 11 samples from environmental surfaces, 12 samples from anterior 

nares and 12 from hands of HCWs. Swabs from the both right and left anterior 

nares were collected. Swab samples were also collected randomly from ICU 

environmental surfaces and devices that were in close contact with the patient. 11 

swabs were collected from: nursing station, ventilators controls, suction machine 
catheter tip, bed rails, ECG monitor and infusion Pump controls. 

 

Collection and Processing 

 

Swab sample 
 

Prelabeled sterile swabs were moistened in nutrient broth and were rolled over the 

inanimate surfaces, equipment’s, HCWs hands, anterior nares and were 

transported to the microbiology laboratory within 30 minutes at room 

temperature. The swabs were streaked on to Blood agar and MacConkey agar 

media and incubated at 37°C for 24 -48 hours after which plates were observed 
for any bacterial growth. Any bacterial growth was further identified using 

standard bacteriological methods and appropriate biochemical tests carried out 

based on the standard operating procedure (like Gram Stain, Catalase, 

Coagulase, Oxidase, Indole, Citrate, Urease, Motility and Triple Sugar Iron 

Tests)[4,5] 
 

Antibiotic susceptibility testing 

 

Susceptibility testing was done on Mueller Hinton agar for all isolates by Kirby 

Bauer disc diffusion method according to the latest CLSI guidelines. Cefoxitin disc 

was used for the screening of Methicillin Resistant Staphylococcus aureus (MRSA). 
[6] 

 

Quality control 

 

Escherichia coli ATCC 25922, Klebsiella pneumoniae ATCC 700603, 

Pseudomonas aeruginosa ATCC 27853, Staphylococcus aureus ATCC 25923 and 
Enterococcus faecalis ATCC29212 were used for Internal quality check. 

 

Results 

 

A total of 35 samples were collected in surveillance, of which 29 (82.8 %) samples 
yielded positive bacterial growth. Of these 29-positive growth, 10 (34.1%) were 

from hand swabs of HCWs, 10(34.1%) were from nasal swabs and 9 (31.0%) were 

from the ICU environment: further distribution can be seen in Table 1.Seven 

different bacterial isolates were identified. Coagulase Negative Staphylococcus 

(CONS) 10(28.5%), MRSA 5(14.2%) and Klebsiella spp 5(14.2%) accounted for 

majority of the isolates followed by MSSA 3(8.5%), Pseudomonas spp 1(2.8%), 
E.coli 1(2.8%) and ASB 4(11.4%) (Aerobic spore-bearers). Out of the 24 samples 
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taken from HCWs 5 were seen to be MRSA (20.8%). No growth was detected from–

Nurses station, anesthesia technician hands and nurses nasal swabs. Gram 

negative isolates were sensitive to most of the commonly used Antibacterial 
agents. While as 14.2% isolates were found to be Methicillin Resistant 

Staphylococcus Aureus (MRSA).  

 

 
 
Discussion 

 

ICU acquired infections accounts for a major health problem globally leading to 

higher morbidity and mortality. The potential sources of ICU infections are 

patient’s flora (40-60%) followed by health care workers and their accessories (20- 
40%) and contaminated environmental surfaces and equipment (20%). [7]The 

prevalence of ICU acquired infections in developed countries is around 5–10%, 

while their prevalence is 2–20 times higher in developing countries. [8] The results 

of our study showed higher contamination of the environmental surfaces and 

medical devices by Gram positive when compared to Gram negative organisms. 

Gram positive bacteria predominantly comprised of CONS, MRSA followed by 
MSSA. Gram negative bacteria included Klebsiella spp, E.coli, Pseudomonas 

spp.Our findings were concurrent with a study conducted by Tajeddin et al. 

which showed contamination is more with Gram positive than Gram negative 

(60.7% v/s 39.3 %).[9] This may be due to the better survival of Gram positive 

bacteria in contrast to the Gram negative bacteria in dry environment.[10,11] In 
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contrast to our findings, a study done by Jadhav et al. reported that Gram 

negative bacteria contributed a major proportion on the ICU inanimate objects 

than Gram positive.[12] This may be due to the intrinsic resistance exhibited by 

Gram negative bacteria to disinfectants as their cell wall is impermeable to active 
biocide agents and they also possess degradative enzymes.[13] Several studies 

document that hands of ICU staff accounts for  20-40% infections due to the 

cross transmission between colonized / infected patients.[14,15] A study 

conducted by Tajeddin et al. on the hands of ICU staff yielded Acinetobacter 
baumannii (1.4%), Staphylococcus aureus (5.9%), epidermidis (20.9%) and 

Enterococcus spp. (1%).[9] This was in concordance to our study which showed 

that a good number of HCWs hands are contaminated with gram positive as well 
as gram negative bacteria. This can be due improper hand hygiene practices. 

There are several studies confirming the nasal colonization of MRSA as a major 

risk factor for infections in ICU caused by the colonizing strain.[16-18] The study 

conducted by Joanchim et al. showed the prevalence of MRSA carriers among 

HCWs was (15.6%).[19] A study conducted by Warnke et al. revealed that 
bacterial detection depends on the uptake and release capacities of the swabs and 

the swabbing techniques.[20] In our study, screening of the swabs from the 

health care workers showed   20.83%(5/24) MRSA colonization. The antibiotic 

sensitivity pattern of our isolates showed low rates of multi  drug resistance in 
contrast with other studies where they have reported high resistant 

patterns.[21,22] None of our isolates were resistant to reserve antibiotics like 
vancomycin, linezolid, piperacillin tazobactum and carbapenems. Our study 

yielded 14.2% MRSA which in concordance with some other studies where similar 

resistance patterns have been reported. This may be attributed to the selective 

pressure due to extensive use of broad spectrum antibiotics in ICU settings. [23] 

 

Conclusion 
 

Our study results showed ICU staff as well as environmental surfaces as probable 

sources of bacterial contamination. Bacterial contamination can contribute to ICU 

acquired infections. HCWs should be aware of the risk of cross-transmission of 

microbes between them to inanimate surfaces and vice versa. The hospital 
infection control and prevention team should conduct periodic surveillance, and 

ensure strictly adhere to basic standard precautions at all the times during health 

care activities. 
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