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ABSTRACT
INTRODUCTION: Patient's files could be a potential source for the spread of  nosocomial infections especially in critical areas. The aim of the 
present study was to determine the degree of contamination of the patient's files and also to analyze the spectrum of contaminant bacterial flora in 
the intensive care unit (ICU) and Neonatal intensive care unit (NICU), the two most high-risk areas for nosocomial transmission of infection.
METHODS: Surface swabs were collected from the exposed outer surface of the patients' files kept bedside in the ICU and NICU  . Isolation & 
Identification was carried out using standard microbiological and biochemical laboratory techniques.
RESULTS: In total, 76% (152/200) of patient's files were found to be contaminated with pathogenic and potentially pathogenic bacteria. CoNS  
was the most commonly isolated bacteria (37.5%, 57/152). Methicillin-resistant  Staphylococcus aureus (MRSA) was isolated from 3 ICU 
patient's files. 
CONCLUSION: The majority of the patient's files in critical areas were contaminated and could be a source of nosocomial infection. To prevent 
this, health care workers should wash their hands and should perhaps be the most prudent approach to prevent patient-patient transmission of 
infection in high-risk areas 
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Introduction:
Intensive care unit (ICU)-acquired infections are a major cause of 
morbidity and mortality worldwide [1]. Infections caused by 
multidrug-resistant (MDR) bacteria is a daily challenge for the 
clinician dealing with critically ill patients . In critical areas, inanimate 
surfaces and equipment (e.g., bedrails, stethoscopes, medical charts, 
ultrasound machine) may be contaminated by bacteria, including 
MDR isolates. Cross-transmission of microorganisms from inanimate 
surfaces may have a significant role for ICU-acquired colonization and 
infections. Contamination may result from healthcare worker's hands 
or by direct  shedding of bacteria by patient ,which are able to survive 
up to several months on dry surfaces [2,3]. A higher environmental 
contamination has been reported around infected patients than around 
patients who are only colonized[4].

It has been reported that both Gram-positive and Gram-negative 
bacteria are able to survive up to months on dry inanimate surfaces, 
with longer persistence under humid and lower-temperature 
conditions [5]. Factors that may affect the transfer of microorganisms 
from one surface to another and cross contamination rates are: type of 
organisms, source and destination surfaces, humidity level, and size of 
inoculums [6,7]. However, other factors playing a role in 
contamination and cross transmission rate in the ICU may include 
hand hygiene compliance, nurse-staffing levels, frequency/number of 
colonized or infected patients, and adoption of antibiotic stewardship 
programs[8,9]. Moreover, in different outbreak reports and 
observational studies, MDR isolates are responsible for environment 
contamination[10,11,12]. 

Reducing healthcare-associated infection (HAI) remains a critical 
issue for clinicians and managers in hospitals and healthcare 
institutions all over the world. It has been observed that stethoscopes, 
white coats, keyboards, faucets, mobile phones, writing pens, case 
notes, medical charts, and even wrist watches can be contaminated by 
environmental or pathologic microorganisms [13,14 ,15]. Such 
opportunistic or causative pathogens can be found on the surfaces of 
these personal belongings and facilities within the wards 
[16,17,18,19]. The extent to which bedside patients' files become 
contaminated and the range of bacterial flora attributable to 
contamination in high-risk areas of the hospital are not known with 
certainty.  

The aim of the present study was to determine the degree of 
contamination of the patient's files and also to analyze  the spectrum of 
contaminant bacterial flora in the intensive care unit (ICU) and 
Neonatal Intensive Care Unit (NICU) , the 2 most high-risk areas for 

nosocomial transmission of infection.

Material & Methods 
Study design : This was a prospective study, approved by the Ethics 
Committee, carried out in a tertiary care hospital & medical college in 
North India for a period of nine months. Microbiologic samples were 
collected from the exposed outer surface of the patients' files kept 
bedside in the Intensive Care Unit and Neonatal ICU , with sterile 
swabs moistened with sterile normal .  As most of the patients would be 
in hospital for less than 2 weeks, samples were randomly collected at 2-
week intervals to avoid repetition of sampling.

Sampling and identification : Two bacteriological swabs were taken 
from patient's files using a standard technique. Briefly, hands were 
properly washed and gloved before handling the case-notes. Two 
moistened swabs (swabbed both horizontally and vertically) were 
taken from an area of 5 cm2 of the cover file. The swabs  were 
immediately transferred to the department of Microbiology to know 
the incidence of file contamination and the bacterial species 
responsible for said contamination. After transportation, each swab 
was immediately inoculated into a tripticase soy broth and incubated  
aerobically for 48 hours, then subcultured on medium composed of 
sheep blood agar and MacConkey agar. The identification was carried 
out using standard microbiological and biochemical laboratory 
techniques. 20 If the culture yielded Staphylococcus aureus, the 
presentation of MRSA was further confirmed by antibiotic 
susceptibility testing using the disk diffusion technique. Antibiotic 
susceptibility of the isolated bacteria was determined by the disk 
diffusion technique according to the criteria of  Clinical Laboratory 
Standards International (CLSI) [20].

Results 
Of the 200 total charts sampled, 152 (76%) were contaminated by 
potentially pathogenic, environmental or pathogenic bacteria. In ICU, 
80% (104/130) and in NICU , 68.5% (48/70) of patient's files were 
found to be contaminated with pathogenic and potentially pathogenic 
bacteria. 

Coagulase negative staphylococci (CoNS) was the peak contaminant 
in both the areas, isolated from  27.5% patients' files  and was 
categorized as potentially pathogenic. Bacillus spp was the next 
common isolate (16.4%) categorized as environmental contaminant 
hence were deemed to be environmental flora. 

Among the pathogenic, Klebsiella pneumoniae and Escherichia coli 
were the most common isolates  and contributed to 16.42 % & 13 % of 
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the growths. The ratio of the other less common isolates (figure-1) and 
comparison of contamination of the patients' charts are depicted in 
table-1. More than one (two or more bacteria) were isolated from 55 
charts.

The kind of isolated microorganism from patients' samples correlated 
with the isolated ones from the contaminated files. On comparison, the 
multidrug-resistant (MDR) Klebsiella pneumoniae and Acinetobacter 
spp isolated from the patient's files had same antibiotic resistance 
patterns as of these bacteria isolated from the patients .

In ICU, 80% (104/130) and in NICU , 68.5% (48/70) of patient's files 
were found to be contaminated with pathogenic and potentially 
pathogenic bacteria . Methicillin-resistant Staphylococcus aureus 
(MRSA) was isolated from 3 of ICU patient's files, whereas none of 
patient's files in NICU was contaminated with MRSA .

Discussion: Hospital associated infections(HAIs), are the most 
common complications affecting inpatients [21,22]. The 
contamination varies in different hospitals and in different parts of the 
world and can be related to the infection control practices in different 
hospitals. More than 20% of HAIs are acquired in the ICU setting [23]. 
Therefore, the surveillance of HAIs and the development of 
appropriate policies for infection control must be a high priority. Hand 
hygiene is the single most important approach to reduce the 
transmission of infectious agents [24,25], but this behavioural change 
remains a formidable obstacle [22,]. Our data suggest that the medical 
file is indeed a possible vector and also a potential source of infection. 
This is particularly true of medical files in the ICUs. In addition to 
CoNS, other causative and opportunistic pathogens were found on the 
surfaces of medical files  and can serve as a source of cross-infection 
[26]

A similar study done  in a large district general hospital in the UK[22], 
isolated  CoNS  from the maximum file covers,  which matches the 
outcome of our study. In comparison, two studies done  in Saudi 
Arabia,[27]also found 57% to 100% of the patients' charts 
contaminated with pathogenic or potentially pathogenic bacteria  
(93.4%), which shows that majority of the hospital charts are 
contaminated by bacteria with most of the isolates being 
environmental organisms. 

Debilitated patients in the ICU are at increased risk for HAIs compared 
with those in other areas of the hospital because of the higher number 
of contacts with the contaminated hands of HCP and the more frequent 
need for invasive procedures performed by HCP. Cross-infection due 
to poor compliance with hand washing may result from an increased 
workload in an overcrowded ICU. Many studies have demonstrated 
that overcrowding and understaffing appear to play an important role 
in outbreaks of HAIs and should be avoided [27-29]. 

A study documents isolation of CoNS from all patient charts (100%) 
[23] , a potentially significant source of nosocomial infection in 
susceptible healthcare workers and their patients; in comparison, our 
study revealed 27 % of CoNS from the charts. CoNS are one of the 
most common flora colonized on the skin, and are considered 
relatively avirulent. However, these potentially pathogenic bacteria 
have become increasingly recognized as infectious agents, especially 
in high-risk immunocompromised patients with prosthetic devices, 
intravascular catheters, or other implanted devices. [30]. However, 
even though CoNS were the most common contaminating bacteria of 
the charts in this study but no corresponding patients with CoNS 
infection were noted Multiple methods like disposable covers, 
periodic wiping with antiseptic solutions of  the files have been 
described, but frequent hand washing before and after chart handling 
remains the cost-effective method of choice[4], but this behavioural 
change remains a formidable obstacle.

The majority of the patient's files in ICUs were contaminated  with 
multidrug-resistant bacteria and even MRSA. Contaminated files 
could be a source of transmission of infection. . The outcome of this 
study delivers the message that development of effective preventive 
strategies is an essential need to contain nosocomial infections. The 
patient chart should not be allowed to be placed on bed, but remain on 
the file rack after use  and medical file covers need to be cleaned by 
periodical wiping  with appropriate antiseptic solution or alcohol rubs 
thus may decrease the risk of cross-contamination. It is also 
recommended that health care workers should wash their hands also 

after attending the patient and before entering the case notes in the 
patient's file and should perhaps be the most prudent approach to 
prevent patient-patient transmission of infection in high-risk areas 

Table 1: Bacteria isolated from patients charts in Intensive Care Unit 
and Neonatal Intensive Care Unit

Figure 1: Incidence of bacterial contamination from sampled 
medical files 
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