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The objective of the study was to determine the commonest bacteria associated with wound infections. 
Descriptive study. This study was conducted at The Children’s Hospital and Institute of Child Health, 
Lahore over a six months period from August 2005 to January 2006. A total of 100 positive culture 
samples from patients with mean age of 6.2+0.25 were analyzed. Patient history and clinical findings were 
collected on a pre-coded form. Pus samples or wound swabs were collected from infected wounds and 
were analyzed through culturing and biochemical methods for aerobic bacteria. A total of 109 bacteria 
were isolated from 100 samples with almost same frequency of Gram positive cocci 54 (49.54%) and 
Gram negative bacilli 55 (50.45%). Most frequently isolated organism was S. aureus 45 (41.28%) followed 
by Pseudomonas species 20 (18.35%). Wound infection remains an ongoing problem which cannot be 
completely eradicated. However by taking prompt control measures against the most commonly isolated 
organism and proper care of wound may lead to the minimization of wound infection. 
 
Skin, the largest organ in the human body, plays a 
crucial role in the sustenance of life through the 
regulation of water and electrolyte balance, ther-
moregulation, and by acting as a barrier to exter-
nal noxious agents including microorganisms, ho-
wever, when the epithelial integrity of skin is dis-
rupted, a wound results1. 
 Wound infections are one of the most common 
hospital acquired infections and are an important 
cause of morbidity and account for 70-80% morta-
lity.2,3 Development of such infections represent 
delayed healing, cause anxiety and discomfort for 
patient, longer stay at hospital and add to cost of 
healthcare services significantly4. 
 The importance of wound infections, in both 
economic and human terms, should not be under-
estimated5. In a study, on average, patients with a 
wound infection stay about 6-10 days more than if 
the wounds heal without infections6. This additio-
nal stay almost doubles the hospital cost that is 
equivalent to between £1, 168 and £2, 3987. 
 Wound infections can be caused by different 
groups of microorganisms like bacteria, fungi and 
protozoa8. However, different microorganisms can 
exist in polymicrobial communities especially in 
the margins of wounds and in chronic wounds9. 
The infecting microorganism may belong to aero-
bic as well as anaerobic group.10 Most commonly 
isolated aerobic microorganism include Staphylo-
coccus aureus (31%), Coagulase-negative staphy-
lococci (CoNS) (5%), Enterococci (5%), Escheri-
chia coli (9%), Pseudomonas aeruginosa (14%), 
Klebsiella pneumoniae (3%), Enterobacter species 
(9%), Proteus mirabilis (3.5%), other streptococci 

(3%), Candida (1.3%) with 80% Candida albicans, 
Group D streptococci (2%) and Acinetobacter 
(2%). Other gram-positive aerobes (2%) and anae-
robes (2.7%) also cause wound infections.11 
 
MATERIALS AND METHODS 
This observational descriptive study was conduc-
ted at The Children’s Hospital and Institute of 
Child Health, Lahore over a six months period 
from August 2005 to January 2006. The study 
population was of children irrespective of sex, 
either admitted to different wards in hospital or 
visiting the out-patient department, with mean age 
of 6.25+0.25 years. A total of 100 positive culture 
samples, from different types of infected wounds, 
received at microbiology department during this 
period, were analyzed. 28% samples were from 
OPD while 72% were from IPD (Table 1). The 
specialty-wise distribution from different wards is 
given in Table 2. 
 
Table 1: Total number of positive cases from 

out-patient and Inpatient departments 
(OPD & IPD). 

 

S. No. Category Number % age 

1. OPD   28   28 

2. IPD   72   72 

3. Total 100 100 

 
 Data were collected on standardized pre-coded 
forms. Basic clinical information on patient’s 
demographics, way of wound acquisition, under-
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lying disease status, treatment taken, antibiotics 
usage and previous microbiological analysis of 
wound, if done, was obtained. 
 
Table 2: Frequency distribution of positive cases 

from different wards. 
 

Sr. 
No. 

Ward 
Cases 

Number % age 

  1. CICU 2 2.78 

  2. Emergency 3 4.17 

  3. Gastroenterology 2 2.78 

  4. GMW-I 1 1.39 

  5. GMW-II 3 4.17 

  6. GMWI-ICU 2 2.78 

  7. General surgical 4 5.56 

  8. MICU 1 1.39 

  9. NSW 6 8.33 

10. Orthopedic 11 15.28 

11. Private 1 1.39 

12. PSW 23 31.94 

13. Surgical follow-up 2 2.78 

14. Surgical ICU 3 4.17 

15. Surgical recovery 6 8.33 

16. Surgical emergency 1 1.39 

17. Urology 1 1.39 

18. Total 72 100 

 
 Draining / aspirated pus from an infected wo-
und was collected aseptically in a sterilized con-
tainer. When no pus was discharging, a sample 
was collected from the infected site by using a 
sterile cotton swab. Liquid pus samples were 63% 
while wound swab samples contributed 37% to the 
total. Samples were immediately transported to 
the laboratory where they were processed prom-
ptly. 

 All samples were inoculated on the 5% blood 
agar as well as on MacConkey agar plates and Gr-
am smear was examined. Cultures were aerobically 
incubated at 37oC overnight. Positive cultures were 
identified using API (Analytical Profile Index) 
system along with standard diagnostic microbio-
logical laboratory methods like Catalase, Coagu-
lase, DNase, Oxidase tests.12 

 
RESULTS 
Among different types of infected wounds only 
surgical and soft tissue wound sample were rece-
ived with relative frequency of 57% and 43% res-
pectively. 

 Majority of the wounds were infected with a 
single organism however three wounds were in-
fected with a couple of bacteria while from two 
specimens 3 organisms were isolated. A total of 
109 bacteria were isolated from 100 samples with 
almost same frequency of Gram positive cocci 54 
(49.54%) and Gram negative bacilli 55 (50.45%). 
Most frequently isolated organism was S. aureus 
45 (41.28%) followed by Pseudomonas species 20 
(18.35%). 
 Rest of the organisms isolated from infected 
wounds included E.coli, Klebsiella species, CoNS, 
Proteus species and Serratia species. Their rela-
tive frequencies are given in Table 3. 
 
Table 3: Frequency of different pathogens isola-

ted from infected wounds. 
 

Pathogen 
Fre-

quency 

Relative 
frequency 
(% age) 

Staphylococcus aureus 45 41.28 

Coagulase negative 

Staphylococci (CoNS) 
6 5.50 

Streptococcus species 3 2.75 

Escherichia coli 15 13.76 

Klebsiella spp. 14 12.84 

Pseudomonas aeruginosa 6 5.50 

Pseudomonas fluorescene 5 4.59 

Other Pseudomonas spp. 9 8.26 

Proteus spp. 5 4.59 

Serratia spp. 1 0.92 

Total 109 100.00 

 
DISCUSSION 
This study provides the data about the incidence of 
locally infected wounds in different age and sex 
groups of children, visiting or admitted in children 
hospital (a tertiary care hospital). No data regard-
ing the incidence of wound infection in children 
has been published so far in Pakistan. 
 Mean age of the children contracting wound 
infection was 6.2 + 0.25 S.E.M. with the highest 
frequency in the age group 4-6 years (34%). The 
reported mean age in literature is also in accor-
dance to the results obtained by us i.e. 5.4 + 3.5 
years13. Rest of the split of the infection in age was 
26% in 1–3 years, 18% in 7–9 years, 16% in 10-12 
years and 6% in 13–15 years. It indicated that most 
of the children contracting wound infection, espe-
cially undergoing surgery are in the age group ran-
ge of 1–6 years. The chances for the wound infec-
tion go on increasing as the age of the patient incr-
eases14 due to the weakening of the immune res-
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ponse, similarly children have immune system that 
is not so much strong to compete all types of in-
fections so chances for infection increase many 
folds. 
 Over all male patients with wound infection 
were 20% higher than female. Kaabachi et al. 
(2005)13, in a study at Tunis has reported a sex 
ratio of 1.6 boys/1 girl while Jamali et al. (2001)15 
has reported 1.7 boys/1 female in Pskistan. Our 
overall calculated sex ratio is 1.5 boys/1 girl. It 
suggests that contracting wound infection has no 
relation with sex. The slight difference that has 
been noted is just due to our social behavior where 
males are given superiority to the female and if get 
diseased are brought immediately to hospitals in 
comparison to female for treatment. 
 The incidence of different types of wound infe-
ctions was found to be the highest of surgical wo-
und infection (57%) followed by acute soft tissue 
infection (43%). In literature, incidence for post-
operative wound infection has been reported to be 
31.37%.16 Thus our SSIs incidence is 25.63% higher 
than cited in literature. It is due to the poor care of 
the wounds and dirty surgical procedure, a source 
for wound contamination, carried out by patients 
themselves or due to the untrained practitioners in 
different districts where people initially go for the 
primitive treatment. 
 The frequency of Gram positive and negative 
organisms was found to be almost equal, 49.54% 
and 50.45% respectively. However, S.aureus was 
most frequently isolated organism (41.28%) follo-
wed by E. coli (13.76%), Klebsiella spp. (12.84%), 
P. aeruginosa 5.50% and P. flourescene 4.54%, 
other Pseudomonas spp. (8.26%), CoNS (5.50%), 
Proteus spp. (4.59%), Streptococcus spp. (2.75%) 
and Serratia spp. (0.92%). Mumtaz et al. (2002)17 
has also found S. aureus as the most common 
pathogen (49%) followed by E.coli (25.9%) Kleb-
siella spp. (9.5%), P. aeruginosa (8.6%) and Pro-
teus spp. (4%). However, Mahmood (2000)[18] has 
found somewhat different pattern of frequent or-
ganism like S. aureus (50.32%) followed by P. ae-
ruginosa (16.3%), E. coli (14.37%), Klebsiella 
pneumoniae (11.76%), miscellaneous gram nega-
tive rods (5.88%) and Streptococcus pyogenes 
(1.30%). Gales et al. (2000)19 have also found the 
same prevalence pattern of organism in infected 
wounds. The slight variability that is found to be 
seen in different studies is due to the different 
settings and populations, albeit, general pattern 
for contaminating organisms is almost same. 
 It is concluded that contracting wound in-
fection remains an ongoing problem. The main 
culprit for the wound infections are the trivial 
organisms like S.aureus, E.coli, Pseudomonas, Kl-
ebsiella, etc. Although complete eradication of 

wound infections is not possible however by taking 
the preventive measures and adopting prompt cle-
an surgical procedures and proper care of wounds, 
the incidence of wound infection may be limited to 
minimum. Otherwise wound infections may lead 
to the morbidity and mortality of to a high count 
especially in children. 
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