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ABSTRACT 

INTRODUCTION: 

A nosocomial infection is acquired 48 hours after hospital admission or within 48 hours of 

discharge. ICU (Intensive Care Unit) patients are susceptible to infection because of their 

underlying diseases and medical interventions such as surgery, intubation or antibiotic use, and 

their exposure to micro-organisms from other patients, the hospital environment or hospital staff. 

 Most of these infections fall into one of five categories: line-associated infections and 

bacteremia, surgical wound infection, nosocomial pneumonia, catheter-associated urinary tract 

infection, and gastrointestinal infection including Clostridium difficile infections (CDI). This 

may lead to higher infection rate among in-patients of Intensive Care Units. 

METHODOLOGY: 

In this cross-sectional descriptive study, different culture samples from patients admitted in 

medical and surgical ICUs were collected at Microbiology laboratory of Holy Family Hospital.  

The objective of our study was to determine predominant pathogens, and the infection rate in 

patients admitted in medical and surgical ICUs. Inoculation of samples was done on appropriate 

media by using inoculating loop.  Samples were cultured by using the streaking method. The 

inoculating loop was first sterilized by flaming followed by its cooling.  Sufficient quantity of 

sample was taken in a loop and a well was made on the appropriate agar plate with the help of it.  

Starting from this well, primary streaking followed by secondary and tertiary streaking was done 

in such a way that loop was re-sterilized before each streaking.  Streaked plates were then 

incubated overnight at 37 degrees and were observed after 18-24 hours of aerobic incubation. 
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RESULTS: 

 A total of 224 patients were observed.  Out of them, 112 were studied in each ICU.Infected 

patients in MICU were found to be 20 (17.8%) and in SICU, infected patients were 58 (51.7%). 

Thus, the total infected patients were found out to be 78 (34.8%). 

CONCLUSION: 

Nosocomial infection is associated with considerable mortality and excess length of stay. 

Moreover, NI rate in our country is multi-fold greater than other countries as their health-care 

hospitals are facilitated by every equipment for proper infection control measures and care of 

patient in ICUs. This indicates that we should maintain a standardized environment in ICUs of 

our hospitals by limiting the risk of endogenous infections using sterilized equipment, 

minimizing invasive procedures, identifying and controlling infection by infection control 

committee, minimizing exposure of ICU patients to visitors, using aseptic measures by health-

care staff during invasive procedures and proper disposal of wastes. 

KEY WORDS: 

Nosocomial infection, Intensive care unit, Infection control committee and infection control 

measures, Clostridiumdifficile, endogenous infection, aseptic procedures. 

INTRODUCTION: 

A nosocomial infection is defined as an infection that is not present when the patient is admitted 

to the hospital or any other health care facility (1). This infection primarily occurs after 48 hours 

of patient’s admission in hospital or within 48 hours after being discharged from hospital (2). It 

has been reported that the incidence of nosocomial infections in the intensive care unit (ICU) is 

about 2 to 5 times higher than in the general in-patient hospital population (3) and it may affect 

about 1 in 10 patients admitted in hospital (4). Studies indicate that longer hospital stays (5)(6) 

gender (7)(8), intravascular catheter (9), surgery since admission (10), intubation (11), 

mechanical ventilation (12), age of the patient especially when patient reaches up to 70 years 

(13), type of hospital (14), urinary catheter and diseases like acute renal failure, coma or any 

major trauma are some of the risk factors for hospital acquired infections. The most common 

reported nosocomial infection in ICUs is urinary tract infection, followed by pneumonia and 

primary blood stream infection (15).In a multicenter study of tertiary care hospitals, HAI 

contributed to the death of 2.8% of patients that died 48 h after admission (16). Although only 5–

10% of all hospitalized patients are treated in ICUs, they account for approximately 25% of all 

NIs (17). Initial antimicrobial treatment should be targeted against the most likely local 

pathogens when a NI is suspected.Nosocomial infections are usually caused by highly resistant 

bacteria. The most common causes include Pseudomonas, Acinetobacter spp. and methicillin 

resistant Staphylococcus aureus(18). The major concern of our study will be the prospective 
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assessment of the nosocomial infection rate and identification of microbes involved in etiology 

of infection in admitted patients of medical and surgical intensive care units. 

METHODS: 

STUDY DESIGN: It was a Cross-sectional descriptive studywhich was conducted at 

Microbiology Lab, Pathology Department, Holy Family Hospital, Rawalpindi, Pakistan.The 

duration of our study was 4 months. The minimally required sample size was calculated to be 

224 using WHO sample size calculator (i.e. n=224 where 1-α (level of significance)=95%, 

confidence interval=5% and d=0.05). Institutional consent from the ethical committee was taken 

before start of the research work. All adult patients (above 15) admitted directly in medical and 

surgical ICUs with infections which developed after 48 hours of admission were included in the 

study. 

LAB PROCESSING: 

Day 1:Samples were labeled properly and then inoculated on pre-dried culture plates of 

appropriate agar media i.e. MacConkey agar, blood agar, chocolate agar, CLED (cystine lactose 

electrolyte deficient) agar etc.  

Plates were then placed in incubator for 18-24 hours at 37 degrees centigrade. 

Day 2:After 18-24 hours of aerobic incubation, plates were read, and organisms were identified 

from their colony morphology, gram staining and biochemical tests. 

A single isolated colony of the organism was picked from plate and smears prepared, Gram/ZN 

stained and then identified by microscopy at 100x power. 

Further organism identification was done using appropriate biochemical tests (catalase, 

coagulase, DNase, Triple Sugar Iron(TSI), Sulphide Indole Motility (SIM), citrate, urease etc. 

Analytical profile index (API) was used when required. The results were 

entered in patient Performa. 

DATA ANALYSIS: 

A total of 224 patients (112 from each ICU) admitted in medical and surgical ICUs were 

included in this study. After filling the patient Performa (Surveillance Form), the infection rate 

and causative organisms were analyzed. This analysis was done for the patient’s entire duration 

of ICU stay. Patients were visited daily and any change in patient’s status was noted.  

Surveillance form was filled after 48 hours, then 5 days and so on until the patient will get 

discharged. If any other variation in patient’s status was observed on daily basis, that was also 

mentioned in the patient Performa.Statistical analysis of data was performed using Statistical 

Package for Social Sciences (SPSS version22) software. Frequencies and percentages of age, 

gender, rate of infection, causative organisms and infection sites were calculated for categorical 

variables. Bar charts (Component sub-divided, Multiple bar chart and 3-D Column) were used 

for age, gender and sites of infection. Pie chart was used to elaborate rate of infection. 

RESULTS: 
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A total of 224 patients were included in this study. 112 patients were included from each ICU ( 

medical and Surgical),. 49 male and 63 female patients were from MICU while 52 male and 60 

female patients were from the SICU. Of the 101 male patients, 31 were infected based on culture 

results. Similarly, of the 123 female patients, 47 were infected based on culture. Female to male 

ratio was high in both ICUs as chronic disorders were the cause of prolonged stay in most of the 

admitted female patient in Intensive Care Units. To see the correlation between infection and 

age, patients were divided into 3 age groups. 33 infected patients (42%) were in age group 20-

40yrs, 30(38.4%) were in age group 40-60yrs and 15 were in age group of 6080yrs (19.5%). Of 

the 112 MICU patients, total infected sites were 20. Most common was respiratory tract (9/20 or 

45%), followed by Blood stream (7/20 or 35%) and urinary tract (4/20 or 20%). Of the 112 

patients from the SICU, total infected sites were 58. The commonest was again respiratory 

(34/58 i.e. 58.6%) followed by pus/wound swabs (15/58 or 26%) and Blood stream (7/58 or 

35%). A total of 78 isolates were identified in this study. The most common was Acinetobacter 

spp. (28.2%) followed by Pseudomonas aeruginosa (21.7%) and Klebsiella pneumoniae (19.2%) 

(see Table below). Total infection rate was calculated as 34.8%. Out of this, infected patients in 

MICU were 20 (17.8%) and the infected patients in SICU were found to be 58(48.2%). This 

shows that the infection rate in SICU is much higher than that of MICU. 

Table: Distribution of Pathogens in different infection sites 

 

 

Isolate 

                                              No. of infection sites (%age) 

 

Total 

Respirator

y (ETT) 

Blood 

stream 

GI

T 

Urinary 

Tract/folly’

s 

Tip 

Pus/woun

d 

swabs 

Any 

other 

Drain/ti

p 

Pseudomonas 

aeruginosa 

 17 

(21.7%

) 

      4 

(23.5%) 

   4 

(23.5%

) 

 -    1 

(5.88%) 

    7 

(41.1%) 

 1 

(5.88%) 

Klebsiella 

pneumoniae 

 15 

(19.2%

) 

      5 

(33.3%) 

   3 

(20%) 

 -     5 

(33.3%) 

     1 

(6.66%) 

 1 

6.66%) 

Escherichia 

coli 

  9 

(11.5%

) 

       2 

(22.2%) 

   - -     4 

(44.4%) 

      2 

(22.2%) 

 1 

(11.1%) 

Acinetobacter 

Spp. 

 22 

(28.2%

) 

       17 

(77.2%) 

 3 

(13.6%

) 

-    -       2 

(9.09%) 

   - 

Proteus spp.  2 

(2.5%) 

       1 

(50%) 

   - -     -         1 

    (50%) 

   - 

Staphylococcu

s 

aureus 

 9 

(11.5%

) 

         4 

(44.4%) 

 1 

(11.1%

) 

 -    -        4 

(44.4%) 

  - 

MRSA  2 

(2.5%) 

       1 

 (50%) 

 1 

(50%) 

 -   -       -   - 
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Staphylococcu

s 

epidermidis 

 2 

(2.5%) 

       1 

 (50%) 

  1 

(50%) 

-    -       -     - 

      Total  78 

 

      42 

   (53.8%) 

   13 

(16.6%

) 

 -      10 

(12.82%) 

     17 

(21.7%) 

    3 

 (3.8%) 

 

DISCUSSION: 

This study provides original descriptive data from a Tertiary Health-care facility of Rawalpindi 

about common nosocomial bacterial infections in Intensive Care Units (MICU and SICU). In our 

study, the incidence of nosocomial infection was much higher in the surgical (48.2%) as 

compared to medical areas (17.8%). This finding is quite alarming compared to infection in 

surgical ICUs of other countries as in the SICU of Greece, infection rate was 18.0% (19). The 

reason for higher infection in SICU might be due to improper monitoring of disinfection and 

sterilization, improper disposal of syringes/invasive devices and exposure of patients to infection 

from visitors, hospital staff and other patients. Another cause of greater infection rate in SICU is 

that patients in SICU have open wounds which are more exposed to infectious agents and lead to 

increased NI. 

The commonest infection site was found to be respiratory/ETT. The predominant respiratory 

tract infection is attributed to endotracheal intubation, use of mechanical ventilation in patients of 

post-surgical complications, in patients of severe RTA (road traffic accidents), patients with 

respiratory distress syndrome and patients of neurosurgery with traumatic brain injury. Hence, 

they acquire ventilator-associated respiratory tract infections/ventilator-associated 

pneumonia(VAP). This finding is not that surprising as ventilator support is an invasive 

procedure and most commonly documented as a major cause of NI in many studies worldwide. 

In the study of largest ICU of China, respiratory tract infection was the commonest of all HAIs 

(49.43%) (20). The most common pathogens isolated from ETT (respiratory) were Acinetobcter 

spp., P. aeruginosa and K. pneumoniae, which are gram negative rods. These are well-known 

cause of nosocomial infections and are multi-drug resistant.  

However, it is notifiable that catheter related urinary tract infection (CAUTI) is the most 

common and frequent nosocomial infection seen in critically ill patients as reported in various 

studies (21)(22). In our study only 5(8.6%) patients were diagnosed to acquire urinary tract 

infection while Richards and colleagues reported in the National Nosocomial Infections 

Surveillance System (NNIS) database that UTI was responsible for 20–30% of nosocomial 

infections in medical/surgical ICUs (15). The lower rate of UTI in our ICUs might be due to 

prompt changing of urine bags of admitted patients. 

Most commonly isolated organism causing NI in our study was found to be Acinetobacter spp. 

being isolated from 22 different sites (28.2%) followed by P. aeruginosa (21.7%). Emergence of 

these multi-drug resistant bacteria has limited the choice of antimicrobial agents to treat serious 
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life-threating infections and resulted in prolonged stay of patients in ICUs. As in our Hospital the 

average stay of patients in ICUs was 9-11 days but it reached up to 20 days for patients with 

severe trauma and sepsis.  

Total infection rate among 224 admitted patients was calculated as 34.8%( calculated by taking 

mean of MICU which was 17.8% and SICU which was 48.2%)at Holy Family Hospital, 

Rawalpindi. Nosocomial infection rate in an Intensive Care Unit of University of Brazil was 

20.3% (23).In the largest ICU in Fiji, NI was calculated as 17% (24) and hospital-acquired 

infection in ICUs of Argentina was 27% (25). These counts are much lesser than our institute. 

The reason for greater infection rate in our institute is due to economic burden and work load in 

our hospitals. Another major cause of increasing nosocomial infection in our ICUs is extensive 

and prolonged use of mechanical devices such as endotracheal intubation, tracheostomy, urinary 

bladder catheterization and intravenous catheterization which rupture the barrier of defense in 

critically ill patients. Similarly, debilitated and immunocompromised patients with low cell-

mediated immunity cannot resist the pathogens present in hospital environment. So, they should 

be kept in isolation rooms with aseptic environment, which is not possible in our hospital 

because of increased patient population and low patient-capacity in ICUs. Moreover, NI rate in 

our country is multi-fold greater than other countries as their health-care hospitals are facilitated 

by every equipment for proper monitoring and care of patient in ICUs. This indicates that we 

should maintain a standardized environment in ICUs of our hospitals by limiting the risk of 

endogenous infections using sterilized equipment, minimizing invasive procedures, identifying 

and controlling infection by infection control committee, minimizing exposure of ICU patients to 

visitors, using aseptic measures by health-care staff during invasive procedures and proper 

disposal of waste. 
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