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INTRODUCTION 
 

Patients of pediatric age group with serious conditions 

are dealt with in the Pediatric Intensive Care Units 

(PICU). Infections are an important cause of substantial 

morbidity, mortality and prolonged hospital stay in 

PICU. Duration of hospital stay was found to be 22.5 

days in patients with infection in contrast to 9 days in 

patients without infection, in a study done in Barcelona 

in 2000.
[1]

 The severity of infection depends on various 

factors, including virulence of the infectious organism, 

available treatment modalities, and the immune response 

of the infected host. The pattern of infections and their 

causative microbes in PICU may differ from that seen in 

adult ICU.
[2]

 A research conducted in India concluded 

that of all the children admitted into PICU, 20.7% were 

diagnosed with a certain disease of infectious etiology.
[3]

 

Similarly, a study conducted in Brazil concluded that at 

54.8%, gram negative bacteria were the most common 

causative agent of infection isolated from patients 

admitted in the PICU with a disease of infectious 

etiology.
[4]

 Treatment of bacterial infections, especially 

in intensive care settings, is empiric and based on 

epidemiologic and experimental data.
[5]

 Also, there is a 

lower threshold to prescribe antibiotics in these settings, 

in comparison to patients elsewhere.
[6]

 Patients admitted 

into PICU at Jinnah Hospital Lahore, suffer from a wide 

array of infections, however, there is no organized 

database at the hospital concerning the frequency of 

microbial agents responsible for these infections.   

 

Clinical outcome of patients in ICU settings can be 

drastically improved by application of the principles and 

practice of Clinical Microbiology.
[7]

 The immunological 

immaturity of the patients combined with non-specific 

clinical symptoms of infection has resulted in the 

frequent overuse of antibiotics in intensive care units.
[8]

 

This research will help in determining the frequency of 

different microorganisms isolated from PICU and their 

antibiotic sensitivity in the local setting, and thus lead to 

the development of a more efficient and targeted 

approach towards combating infectious diseases.  

  

MATERIALS AND METHODS 
 

This descriptive cross-sectional study was initiated after 

taking approval from the concerned authorities and study 

was carried out in Pathology Department of Jinnah 

Hospital Lahore. From records (September 2018 to July 

2019) of Pathology Department, data of PICU patients 
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ABSTRACT 
 

Objective:  This study was conducted to assess the frequency of different microbial isolates and their antibiotic 

resistance pattern in patients admitted to Pediatric Intensive Care Units of Jinnah Hospital Lahore. Methods: In this 

descriptive cross-sectional study, samples drawn from 253 pediatric patients of Intensive Care Units were included. 

Data was taken from records of the Pathology Department of the concerned hospitals, from September 2018 to July 

2019. Data was collected about the types of specimens, culture positive microbes, and the antibiotic sensitivity of 

the bacterial isolates. Results: Amongst the cultures included, 64.8% showed no growth while 32% showed 

bacterial growth and 3.2% showed fungal growth. Most frequently isolated organism was Escherichia Coli (22.7%) 

followed by Klebsiella pneumonie (18.8%), Acinetobacter baumannii (16.8%), Staphylococcus Aureus (10.9%), 

Pseudomonas (9.9%), Candida (7.9%). The most common pathogen isolated from the respiratory tract was 

Klebsiella (38.7%); from urinary tract, E.coli (63.2%); from blood, Staphylococcus Aureus (30%). Antibiotic 

sensitivity showed that the isolated pathogens were most susceptible to Meropenem. It was however less effective 

against Acinetobacter. Vancomycin was also effective against majority of microbes isolated except for Klebsiella. 

Fosfomycin showed mixed results. Conclusion: In Paediatric ICU most commonly isolated pathogens are E.coli, 

Klebsiella, Acinetobacter and S.aureus. Meropenam and Vancomycin combination is the best guess empiric 

antibiotic keeping in mind antibiotic sensitivity pattern of these microorganisms.  
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having any infection was included. Anticipated 

population proportion is 0.207.
[3] 

Keeping the level of 

confidence 95% and absolute precision 0.05%, 

minimally required sample size calculated through WHO 

sample size calculator was 253. All the 253 patients from 

the records were included using simple random sampling 

technique. A structured pro-forma was designed to 

collect data regarding the site from where the sample was 

taken, types of specimens, culture results and the 

antibiotic sensitivity of the bacterial isolates, extracted 

from records, was noted. Statistical Package of Social 

Sciences (Version-22) was used for the entry and 

analysis. Multiple types of bacteria in one specimen were 

entered separately. Descriptive statistics like percentages, 

frequencies, means and standard deviations were 

calculated, and cross tabulations were used for 

comparisons.  

 

RESULTS  
 

Table I: Cross Tabulation of Pathogens and Their Site of Isolation. 
 

 Pathogen * Specimen Cross-tabulation     

Pathogens 
Specimen   

Total 
Percentage 

Respiratory Secretion Blood Urine CSF Peritoneal fluid Others  

 

Klebsiella 12 4 2 0 0 1 19 21.5 

Acinetobacter 6 4 0 0 0 1 11 12.5 

Pseudomonas 2 6 0 1 0 0 9 10.3 

E.coli 7 0 12 0 1 1 21 23.5 

Staphylococcus Aureus 0 9 0 0 0 1 10 11.3 

MRSA 2 3 0 0 0 0 5 5 

Candida 2 1 4 0 0 1 8 9 

Salmonella 0 2 0 0 0 2 4 4.5 

Enterococcus 0 0 1 0 0 0 1 1.2 

Streptococcus Pyogenes 0 1 0 0 0 0 1 1.2 

Total 31 30 19 1 1 7 89 100 

 

Table II: Cross tabulation of Pathogens with their Resistance Patterns. 
 

Antibiotics 

    Pathogen     

Klebsiella Acinetobacter Pseudomonas E.coli S. Aureus MRSA Salmonella Enterococcus 
Streptococcus 

pyogenes 

Augmentin 
14/16 

87% 
10/10 100% 

1/1 

100% 

19/20 

95% 
- 

2/2 

100% 
1/2 50% 

1/1 

100% 
- 

Methicillin - - - 
1/2 

50% 
- 

1/1 

100% 
- - - 

Aztreonam 9/10 90% 
6/6 

100% 

5/8 

62.5% 

13/14 

92.8% 

1/1 

100% 
- 0/1 0% 

1/1 

100% 
- 

Amikacin 9/12 75% 
10/14 

71.4% 

2/6 

33.33% 

6/9 

66.67 
- - - - - 

Gentamicin 2/4 50% 0/1 0% - 
3/5 

60% 
4/8 50% 0/1 0% - - - 

Meropenem 
1/14 

7% 

5/7 7 

1.4% 

0/7 

0% 

5/17 

35.7 

4/6 

66.67 

0/4 

0% 

0/1 

0% 
- 

0/1 

0% 

Ceftriaxone 
16/16 

100% 

15/16 

93.75% 

6/7 

85.71% 

22/23 

95.65 
0/1 0% - 1/2 50% - - 

Vancomycin 
2/3 

66.67% 
0/3 0% - 0/1 0% 0/10 0% 

1/5 

20% 
- 0/1 0% 0/1 0% 

Ciprofloxacin 
9/16 

56.25% 

10/15 

66.67% 

1/8 

14.28% 

14/19 

73.38% 
4/5 80% 

1/1 

100% 
1/2 50% 

1/1 

100% 

1/1 

100% 

Tazocin 
8/18 

44.4% 
8/11 66.67 1/9 12.5 

10/21 

47.61 
- - 0/1 0% 

1/1 

100% 
- 

Fosfomycin 1/5 20% 0/1 0% 0/1 0% 
0/13 

0% 

7/8 

87.5% 

4/4 

100% 
- 

1/1 

100% 
- 

Ceftizoxime 
6/6 

100% 

3/3 

100% 

2/2 

100% 

6/7 

85.7% 
0/1 0% - 

1/1 

100% 
- - 

 

A total of 253 pediatric ICU patients whose culture and 

sensitivity were requested from July 2018 to September 

2019 were included in this study. Out of these, the 

cultures of 164 (64.8%) showed no growth while 81 

(32%) showed bacterial growth and 8 (3.2%) showed 

fungal growth. 45 out of 130 specimens (34.6%) showed 

bacterial growth, 36 out of 123 specimens (29.2%) 

showed bacterial growth. Most frequently isolated 
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organism was E.coli (22.7%) followed by Klebsiella 

(18.8%), Acinetobacter (16.8%), Staphylococcus Aureus 

(10.9%), Pseudomonas (9.9%), Candida (7.9%), 

Methicillin Resistant Staphylococcus Aureus (MRSA) 

(5.0%), Salmonella (4.0%), Shigella (2.0%) while 

Enterococcus and Streptococcus pyogenes accounted for 

1.0% each, elaborated in Table I.   

 

When patients were categorized according to the 

Hospital, the most common pathogens isolated from 

Hospital were found to be Staphylococcus Aureus 

(20.8%) followed by E.coli (18.7 %) and Klebsiella 

(16.7%), while the most common pathogens isolated 

were E.coli (29.3%) and Klebsiella (26.8%). According 

to the type of specimens collected, the maximum number 

of bacterial growths were found in respiratory secretions, 

followed by blood as shown in Table I. The predominant 

pathogens isolated according to the site of specimens 

were; Klebsiella (38.7%) from Respiratory tract, E.coli 

from urinary tract (63.2%) while from blood, the 

predominant pathogen was Staphylococcus aureus 

(30%).  

 

Antibiotic sensitivity of the isolated microbes showed 

that most were susceptible to antibiotics like 

Meropenem, which showed good results against all 

microbes except for Acinetobacter. Vancomycin also 

showed good results across all the pathogens except 

against Klebsiella. Fosfomycin showed mixed results, 

while drugs like Ceftriaxone and Ciprofloxacin showed 

increasing resistance (Table-II).  

 

DISCUSSION 
 

All around the world, patients admitted in Intensive Care 

Unit settings have faced an increasing emergence and 

spread of antibiotic resistant pathogens.
[9] 

This leads to 

prolonged stay in the hospital. The mortality rate of 

infected patients was more than twice as compared to 

that of non-infected patients in ICU settings.
[10] 

Keeping 

in mind all these factors, periodic evaluation of drug 

utilization in the ICU, longitudinal surveillance of drug 

use and obtaining information on the sensitivity patterns 

of microorganisms over a period of time are 

important.
[11]

  

 

In this study, we found out that most frequently isolated 

organism was E.coli (22.7%) followed by Klebsiella 

(18.8%) illustrated in Table 1. The proportion of 

Methicillin-resistant Staphylococcus Aureus (MRSA) to 

all Staphylococcus Aureus was 31.25%. In another study 

conducted, the most common isolate was found to be 

Pseudomonas aeruginosa followed by E.coli and 

proportion of MRSA to all Staphylococcus Aureus was 

65.2%.
[12]

 A study conducted in Adult ICU in Saudi 

Arabia found Acinetobacter to be the most common 

pathogen showing that the spectrum of pathogens 

isolated in Adult ICU and Pediatric ICU is different.
[13]

  

 

E.coli was the most common microbe isolated in our 

study, maximum isolates were from Urine cultures 

followed by respiratory secretions. E.coli showed great 

sensitivity to Meropenem, Fosfomycin and Vancomycin. 

Also, the sensitivity of E.coli for Amikacin has dropped 

from 80.95% to 33%.
[14] 

E.coli has also shown high 

resistance against antibiotics like Augmentin, ceftriaxone 

and ceftizoxime. Klebsiella constituted the highest 

number of microbes isolated from Respiratory secretions. 

It showed great sensitivity to Meropenem and also to 

Fosfomycin and Tazocin while its Amikacin sensitivity 

has significantly dropped from 100% to 25%.
[14] 

Also, 

Klebsiella was found to be 100% resistant against 

Ceftriaxone in our study.   

 

Acinetobacter was third most common microbe isolated 

in our study. A study done in Saudia Arabia done 

between 2004 to 2009 showed Acinetobacter developing 

increasing resistance to Meropenom, Ciprofloxacin and 

Amikacin. Similarly results were replicated in our data 

which showed resistance against these antibiotics at 

71.4%, 66.67% and 71.4% respectively.
[13] 

Another 

significant finding in our study was the decline in 

sensitivity of Vancomycin against MRSA from 100 to 80 

percent compared to a study conducted in Pakistan 

during 2013.
[14]

  

 

CONCLUSION 
 

The most commonly isolated pathogens were E.coli, 

Klebsiella, Acinetobacter and Staphylococcus Aureus 

and the most effective antibiotics were Vancomycin and 

Meropenem, although Klebsiella showed high resistance 

against the former while Actinobacter against the latter. 

In order to provide effective treatment, the overall trend 

of sensitivity should be kept in mind.  
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