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INTRODUCTION 
Multidrug resistance or MDR is a condition where the 
microorganisms are resistant to one or more classes of 
antimicrobial agents. Antibiotics that resistant to most of 
microbes that cause prolonged illness .Studies from WHO 
report have shown very high rates of resistance in bacteria 
such as Klebsiella pneumonia against carbapenems, E.coli 
against antibiotics as cephalosporin and fluroquinolones, 
Staphylococcus aureus against Methicillin and 
Streptococcus pneumonia against penicillin causing 
common infections like urinary tract infections, respiratory 
tract infection, and bloodstream infections and surgical site 
infections which are high percentage of hospital-acquired 
infection. 

[1,2] 

 
The antimicrobial use in MICU is extensive, which 
imposes a selection pressure and promotes the emergence 
of MDR.

[3] 
The drug inactivation by microbial enzymes, 

altered membrane permeability over exposure of drug 
target, mutations and increased or decreased drug efflux 
pump, are the common mechanisms of MDR infection. 
More often, the situation like prescribing a broad-spectrum 
antimicrobial when a specific antibiotic might be better, 
this contribute to selective pressure and accelerate 
antimicrobial resistance. However, the heavier use of 

antimicrobials in the critically ill patients can worsen the 
problem by selecting for antimicrobials and close contact 
among sick patients creates a fertile environment for the 
spread of antimicrobial-resistant microbes. The increased 
prevalence of multidrug resistant infection implies having 
only less number of antimicrobials to treat infections. An 
effective Antibiotic Stewardship Program which improves 
the utilization of antibiotics 

[4,5] 

 
Catheter associated MDR infections represent the most 
common type of nosocomial infection. The catheter-
associated urinary tract infection due to the indwelling 
urinary catheters causes the development of infections .The 
most important risk factor for developing a catheter 
associated MDR infection is the prolonged use of urinary 
catheter. Therefore, catheters should be removed as soon as 
they are no longer needed and should only be used for 
appropriate indications.

 [6,7] 

 
In mechanically ventilated patients, the Ventilator-
associated respiratory tract infection due to multidrug-
resistant (MDR) pathogens is common in MICUs. 
Ventilator associated pneumonia is the infection of the 
pulmonary parenchyma when the patients exposed to 
invasive mechanical ventilation for at least 48 hrs and is 
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ABSTRACT  
The Pathogenic species resistant to antibiotics is one of the most urgent and difficult challenge to the public health. 
Due to the inappropriate usage of antibiotics, new microbial resistance mechanisms, procedures under aseptic 
conditions are results in failure of microbial response to standard treatment leading to increased morbidity, 
expenditures for healthcare and an immense risk of death. Now days the multidrug resistant infections are more 
common in hospitals. The study was conducted to evaluate the prevalence of hospital acquired MDR infections and the 
various MDR pathogens found in MICU patients. The prevalence of hospital acquired MDR infection in 100 patients 
was found to be 26%. Among culture positive patients a total of 100 bacterial isolates 7% had mixed bacterial growth. 
Which the most common species were MDR Gram-negative isolates. MDR Klebsiella pneumonia 40%, followed by 
Methicillin resistant S. aureus 28% and AcinetobacterBaumani 11%, MRS Haemolyticus 11%, MDR E.coli 10%, 
MDR pseudomonas aeruginosa were found to be 4%. From the 26% of hospital acquired MDR infections, they were 
commonly due to catheter induced 11% , ventilator associated 8% , 4% were central line associated , 2% due to 
surgical site infections, 1% was due to the usage of higher end antibiotics . Selection of appropriate antibiotics, 
optimizing dosing and de-escalation based on antibimicrobial sensitivity. Appropriate sterilization of medical devices 
and educating patients on wound care practices are essential to reduce the burden of this infection and associated 
healthcare costs.  
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part of hospital acquired pneumonia. Which is associated 
with the prolonged duration of mechanical 
ventilation.Patients should be reassessed daily to confirm 
ongoing suspicious of infection.

[8,9] 

 
A central line associated blood stream infection is a serious 
infection when it is caused by MDR organism that enters in 
to the blood stream through the central line. This is 
preventable with proper aseptic techniques.

[10] 

 
The MDR associated surgical site infection is common in 
MICUs. Which occurs after the surgery or in the part of the 
body where the surgery or wound debridement took 
place.Non sterile techniques, dis-infected hands, gloves, 
forceps, non sterile drapes for dressings should take care 
during the sterility precautions.

[11,12]
 

 
MATERIALS AND METHODS 
This was an observational Cohort Study conducted in the 
department of microbiology at a tertiary care hospital, 
Ernakulam during the period of 6 months. After obtaining 
permission from IEC, study begins with data collection. 
Randomly Selected 100 patients with multi drug resistance 
from MICU of the hospital were enrolled in the study. 
Patients who were under 18 years of either sex, 
Pregnant/lactating women excluded from this study. Case 
records were reviewed for medications along with patient 

demographics (age, sex, duration of hospital stay, social 
history, past medical and medication history, co-morbid 
conditions), microbiology culture reports during the 
hospital stay. The collected information was entered in the 
data collection form.During the case file review identified 
the causes of MDR infections by their co-morbid 
conditions, previous surgery site infections, dose, duration 
of drug therapy, medical and medication history. Urine, 
Puss, Blood, sputum culture reports were analysed and the 
patients were observed for infections of the lower 
respiratory tract, primary bloodstream infection and urinary 
tract infection. In this study, the analysis consists of mainly 
2 parts: - In the1 st part we described the patients with 
respect to all the baseline characteristics which include age, 
gender, and hospital stay and number of various MDR 
pathogens in terms of percentage. In the second part, 
prevalence of hospital acquired and non hospital acquired 
MDR infection. Data analysis was conducted using SPSS 
and Microsoft Excel 2010. 
 

RESULTS AND DISCUSSION 
Demography  
A total of 100 cases of MDR infection were examined of 
which males were 58% and females 42%. Age ranges from 
51- >61 years in which most of the respondents and below 
50 years constituted about 41% of the total study 
population. 

 
Distribution According To Age Group 
Table 1: Categorization of study population according to age group. 

Age group Frequency Percent 
<30years 16 16 

31-40 years 11 11 

41-50 years 14 14 

51-60 years 20 20 

>61 years 39 39 

Total 100 100.0 

 

 
Figure 1: Percentage distribution of age among study population. 

 
Distribution of Gender 
Table 2: Categorization of study population according to gender. 

Gender Frequency Percent 
Male 58 58 

Female 42 42 

Total 100 100.0 
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Figure 2: Percentage distribution of gender among study population. 

 
Various multidrug resistant pathogens in MICU 

Table 3: MDR pathogen in MICU. 

 Name of the pathogen No: of pathogen isolated 

AcinetobacterBaumani
 

11 

MRS Haemolyticus
 

11 

MDR E.coli
 

10 

MRS epidemic
 

4 
MRSA 

28 

MRS Hominus
 

2 

MDR Citrobactorfreundi 2 

MDR Burkholdeliacepacia 2 

Enterococcus Faecium 1 

MDR Pseudomonas aeruginosa 4 

MDR klebsiealla Pneumoniea 40 

 

 
Figure 3: Percentage distribution of MDR pathogen among study population. 

 
A total number of 11 various MDR organisms found in 
MICU. Among them MDR Klebsiella pneumoniea were 40 
%, MRSA 28%,another 11% shows AcinetobacterBaumani 
and MRS haemolytic us, MDR.E coli 10%, MRS epidemic 
4%, MDR Pseudomonas aeruginosa 4%, MRS Hominus 
2%, MDR Citrobactorfreundi were found to be 2%, MDR 
Burkholdeliacepacia were 2%, enterococcusfarcium were 
found to be 1%. This is having a close resemblance with 
the study conducted by Sumanth G et al.

[13] 

 
 
 Out of 100, the 93% clinical samples had single 

bacterial growth and 7% had mixed  
Bacterial growth among the study population. 
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Figure 4: Percentage of bacterial growth among population. 

 
 Out of 115, 69% of bacterial strains were gram negative bacilli, 44% were gram positive cocci and 2% were gram 

negative cocci. 
 

 
Figure 5: Percentage distribution of bacterial strains among study population. 

 

 
Figure6: Percentage distribution of hospital acquired and non hospital acquired infection. 

  
In the study of prevalence of hospital acquired MDR 
infection, among the total number of 100 patients, 26% 
were hospital acquired and others were 74%. The findings 
of the current study having a close resemblance with the 
study conducted by Cornejo-Juárez et al.

[14] 

 
A total of 26 % hospital acquired MDR infections, 8% 
were ventilator associated pneumonia was found to be 
common in mechanically ventilated patients in MICU. And 
this was similar to the study conducted by Chris M Et al.

[15] 

 

A total of 26 %hospital acquired MDR infections, 4% were 
central line associated blood stream related infections and 
this a study was resembled with the study conducted by 
Burnham JP 

[16]. 
2% MDR infections were due to surgical 

site and wound infection and this had a close resembles 
with the study by Murphy RA et al.

[17] 

 
A total of 26 %hospital acquired MDR infections ,1% was 
due to the usage of higher end antibiotics .It is emerged 
that Meropenem was the antibiotic most frequently 
inappropriately used this study was close resembled by the 
study conducted by Giulio Viceconte et al.

[18] 
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Figure 7: Percentage distribution of types of hospital acquired MDR infection. 

 

CONCLUSION  
As a disastrous effect of infection, antimicrobial resistance 
is an increasing concern in hospitals worldwide. Infections 
continue to be the most serious cause of mortality and 
morbidity in MICU patients, particularly when affected 
with MDR organism which is difficult to manage. In this 
study, we concluded that age, gender, Hospital stay, 
inappropriate usage of antibiotics, unhygiene medical 
device techniques and wound, surgical infections linearly 
affect the MDR infection. This study points that; male was 
showing more MDR compared to female. Ventilator 
associated respiratory tract infections, catheter related 
urinary tract infections, central line associated blood stream 
infection, surgical site infections and inappropriate usage 
of antibiotics were the different causes of hospital acquired 
MDR infections. 
 
A stepwise approach should be developed in the hospital 
that helps to prevent the cause of MDR. Thus inclusive 
educational programs that targeting health care workers, 
educating patients on wound care practices are essential to 
reduce the burden of this infection and associated 
healthcare costs. Discourage the inappropriate usage of 
antibiotics and implement antibiotic stewardship program. 
These infections can be reduced by limiting catheter usage 
and ensuring that health care professionals correctly use 
closed-system Foley catheters. It is generally agreed that if 
a catheterized patient have symptomatic infection, the 
catheter is removed as possible due to the high rate of 
infection. Continuous surveillance, strict adherence to hand 
hygiene and contact precautions and regular environmental 
cleaning associated with the development and spread of 
antimicrobial resistance. 
 
LIMITATION OF THE STUDY 

 This study was conducted in a limited time frame and 
on a very few number of samples. 
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