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INTRODUCTION

 Neonatal sepsis is a common cause of morbid-
ity and mortality. The incidence of neonatal sepsis is 
1-10/1000 live births in the developed countries, where 
as it is roughly three time more in the developing coun-
tries like Pakistan1. This high incidence is mainly due to 
poor antenatal care and lack of trained staff to conduct 
deliveries2. There is a strong association between ma-
ternal urinary tract infection (UTI), vaginal discharge, 
pyrexia and septic technique while performing vaginal 

examination during labor, and early onset neonatal 
sepsis (EONNS) 3, 4.

 In our setup, there is lack of proper antenatal 
care. Inadequate antenatal visits by mothers have been 
shown to be highly associated with neonatal sepsis, 
neonatal morbidity and mortality5. Furthermore, the 
high percentage (up to 25%) of low birth weight (LBW) 
deliveries in our country increases the risk of develop-
ment of sepsis in these neonates6.

 Because of the above mentioned risk factors, neo-
natal sepsis and related mortality can significantly be 
reduced by controlling maternal infections, maintaining 
asepsis during labor, avoiding unclean vaginal exam-
ination and by administering appropriate antibiotics to 
treat the babies who develop sepsis7.

 Clinical diagnosis of neonatal sepsis is not easy 
because signs and symptoms of neonatal sepsis are 
non-specific. There is no laboratory test which has 100% 
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specificity and sensitivity for neonatal sepsis In spite of 
some rapid indicators of neonatal sepsis like C-reactive 
protein, absolute neutrophil counts and thrombocy-
topenia; isolation of the micro-organism is the “gold 
standard” for the diagnosis of neonatal sepsis8,9.

 The spectrum of organisms that cause neonatal 
sepsis changes over time and varies from region to 
region. Gram-negative organisms had been the most 
common cause of neonatal sepsis in the developed 
countries in 1960s10. But over a period of time, now 
gram-positive organisms are more common as a cause 
of neonatal sepsis in the developed countries11. At pres-
ent, gram-negative organisms are the most common 
cause of neonatal sepsis in the developing countries12,13.

 As the first antibiotic became available for clini-
cal use, the problem of bacterial antibiotic resistance 
emerged. Over the last two decades, micro-organisms 
involved in neonatal sepsis have developed resistance 
to multiple drugs14. The reasons for this resistance are 
indiscriminate and irrational use of antibiotics, over 
the counter sale of antibiotics and ineffective infection 
control in maternity centers15.

 In our country, the pre-existing data on both 
EONNS and late onset neonatal sepsis (LONNS) 
shows great diversity in the changing pattern of mi-
cro-organism and their sensitivity patterns16. Continued 
surveillance is mandatory to detect these changes in 
the spectrum and sensitivity of organisms causing 
neonatal sepsis, which will help in treating neonates 
with sepsis adequately and thus decreasing morbidity 
and mortality2.

MATERIAL & METHODS

 Setting: The study was carried out in the Depart-
ment of Pediatrics, Post Graduate Medical Institute, 
Hayatabad Medical Complex, Peshawar. 

 Hayatabad Medical Complex is approximately 
600 bedded, tertiary care health facility, located in the 
posh locality of Hayatabad Township. The latter is an 
area where people of high income group and belonging 
to various districts of the province are residing. A good 
number of Afghan families also live here. 

 Pediatric unit of Hayatabad Medical Complex has 
a daily OPD of around 200 children including neonates. 
Afghan children make almost half of the outpatient 
attendance. 

DURATION:

 The duration of the study was one year from 1st 
of September 2008 to 31st of august 2009.

SAMPLE SIZE

 Minimum of 140 neonates with neonatal sepsis, 
confirmed by blood, urine or CSF cultures were collect-
ed. Sample size was calculated using WHO sample size 

calculator where, Confidence level= 95%

Anticipated population proportion (p) = 0.1

Absolute precision (d) =0.05

Formula n= z2 p (1-p)/ d2

SAMPLE TECHNIQUE

 Sample technique was Convenience (Non-prob-
ability).

STUDY DESIGN  Descriptive study.

DATA COLLECTION PROCEDURE

 Neonate with signs and symptoms suggestive of 
neonatal sepsis, from all incoming sources to nursery 
like out patient department, emergency, labor room 
and referred  from private clinics, were admitted in 
the newborn nursery of Hayatabad Medical Complex, 
Peshawar. Permission was taken from local hospital 
ethical committee prior to initiation of study. An informed 
written consent was taken from the attendants of the 
patient and they were told that the data of the patient 
was to be used for research and publication keeping 
his/her identity confidential. A thorough history and 
physical examination was performed. Blood was sent 
to the laboratory for cultures and sensitivity under 
aseptic conditions. Blood was placed in Brain Heart 
Infusion media and was incubated with in 30 minutes. 
Subcultures were plated daily up to 7 days on Blood 
Chocolate agar and Mc-Conkey agar. Pure colonies 
were identified by Gram stain and biochemical tests. 
Sensitivity of the bacterial isolates to different antibiotics 
was determined using Standard Disc Diffusion method. 
The patients were started on antibiotics empirically after 
sending the blood and urine for cultures and sensitivity. 
Regarding CSF routine examination and culture, it was 
done only if indicated (excessive irritability, seizures, 
bulging fontenalle etc).  Other investigations including 
total leukocyte count, differential leukocyte count, he-
moglobin levels, platelet count, CXR, urinalysis, serum 
electrolytes, renal function test, random blood sugar 
etc were done as required.

DATA ANALYSIS PROCEDURE

 The data was analyzed on computer using SPSS 
version 14 .Variables of the study will include age, 
gender, gestational age .Mean+/-standard deviation 
was calculated for measurable/continuous/ quantita-
tive variables (for example age, gestational age etc) 
.Frequency/percentage was calculated for qualitative 
variables (for example gender, blood culture, urine cul-
ture, CSF culture etc). The sensitivity of different drugs 
to micro-organisms was presented as percentage.

RESULTS

 Among the clinically suspected cases of neonatal 
sepsis, 140 had a positive culture. EONNS was present 
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Table 1: Distribution of bacteria isolated, on the basis of gram staining

Bacteria isolated from cultures Number of Patients (n=140) Percentage

Gram-positive bacteria 35 25%

Gram-negative bacteria 105 75%

Table 2: Distribution of Micro-organisms involved in neonatal sepsis

Micro-organism Number of Patients (n=140) Percentage

Eschereichia coli 62 44.3%

Staphylococcus aureus 33 23.6%

Klebsiella 26 18.6%

Pseudomonas 17 12.1%

Streptococcus pneumoniae 2 1.4%

Table 3: Distribution of Micro-organism according to onset of sepsis

Micro-organism Early onset sepsis (n=86) Late onset sepsis (n=54)

Eschereichia coli 36 (41.9%) 26 (48.2%)

Staphylococcus aureus 21 (24.4%) 12 (22.2%)

Klebsiella 20 (23.2%) 6 (11.1%)

Pseudomonas 9 (10.5%) 8 (14.8%)

Streptococcus pneumoniae 0 (0%) 2 (3.7%)

Table 4: Sensitivity pattern of Eschereichia coli

Antibiotic Eschereichia coli  (n=62)
Sensitive Resistant

No. of patients Percentage No. of patients Percentage
Ampicillin 3 4.8% 59 95.2%

Amikacin 46 74.2% 16 25.8%

Cefotaxime 23 37.1% 39 62.9%

Ceftazidime 39 62.9% 23 37.1%

Cefipime 52 83.9% 10 16.1%

Ciprofloxacin 58 93.5% 4 6.5%

Table 5: Sensitivity pattern of Staphylococcus aureus

Antibiotic Staphylococcus aureus  (n=33)
Sensitive Resistant

No. of patients Percentage No. of patients Percentage
Ampicillin 3 9% 30 91%

Amikacin 22 66.7% 11 33.3%

Cefotaxime 15 45.5% 18 54.5%

Ceftazidime 20 60.6% 13 39.4%

Cefipime 25 75.8% 8 24.2%

Ciprofloxacin 27 81.8% 6 18.2%
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in 86 babies (61.4%) and LONNS was present in 54 
babies (38.6%) [Figure 1]. Male to female ratio was 
1.5: 1.  The minimum and maximum age at the time of 
presentation of babies with sepsis was 1 day and 28 
days respectively, with a mean age of 7.42.

 Regarding the gestational age of the neonates 
having sepsis, 89 (63.6%) babies were full-term. On the 
other hand, 51 (36.4%) babies were preterm [Figure 2]. 
83(59.3%) babies with sepsis had blood culture positive 
while 57(40.7%) babies had urine culture positive. In this 
study, no baby with sepsis had positive CSF culture.

 Of the 140 positive cultures, 105(75%) were 
gram-negative micro-organisms and only 35(25%) were 
gram-positive micro-organisms [Table 1]. Among the 
gram-negative micro-organisms, Eschereichia coli was 
the most common pathogen followed by Klebsiella and 

Table 6: Sensitivity pattern of Klebsiella 

Antibiotic Klebsiella  (n=26)
Sensitive Resistant

No. of patients Percentage No. of patients Percentage
Ampicillin 4 15.4% 22 84.6%

Amikacin 20 76.9% 6 23.1%

Cefotaxime 12 46.2% 14 53.8%

Ceftazidime 17 65.4% 9 34.6%

Cefipime 14 53.8% 12 46.2%

Ciprofloxacin 22 84.6% 4 15.4%

Table 7: Sensitivity pattern of Pseudomonas

Antibiotic Pseudomonas  (n=17)
Sensitive Resistant

No. of patients Percentage No. of patients Percentage
Ampicillin 2 11.8% 15 88.2%

Amikacin 14 82.4% 3 17.6%

Cefotaxime 10 58.8% 7 41.2%

Ceftazidime 10 58.8% 7 41.2%

Cefipime 8 47% 9 53%

Ciprofloxacin 9 53% 8 47%

Table 8: Sensitivity pattern of Streptococcus pneumoniae

Antibiotic Streptococcus pneumoniae  (n=2)
Sensitive Resistant

No. of patients Percentage No. of patients Percentage
Ampicillin 0 0% 2 100%

Amikacin 1 50% 1 50%

Cefotaxime 2 100% 0 0%

Ceftazidime 2 100% 0 0%

Cefipime 2 100% 0 0%

Ciprofloxacin 1 50% 1 50%

Figure1:  Percentage distribution of onset of sepsis

Figure 2: Percentage distribution of Gestational age 
of babies with sepsis.
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 In this study, male babies were more often 
involved in neonatal sepsis than the females. Similar 
finding is present in data from previously conducted 
studies21, 22. This may be because we live in male dom-
inant society and parents bring male neonates more 
often to hospitals than the females.

 Preterm neonates are more vulnerable to develop 
sepsis as they are innately immunocompromised as 
a result of premature birth. Regarding the gestational 
age, in this study full-term babies were more commonly 
having sepsis than the preterm babies (63.6 vs36.4%). 
This finding is comparable with the studies conducted 
by Waheed21 and Rushda 20. This contrast of full-term 
babies being more involved in sepsis than the preterm 
neonates (which are at a greater risk to develop sepsis) 
may be because of the high mortality of preterm babies 
before arriving to the hospital.

 Gram-negative organisms are the most common 
pathogens causing neonatal sepsis in developing 
countries. In this study, gram-negative organisms were 
more frequently involved in neonatal sepsis (75%). This 
conforms to many studies conducted in Pakistan 22 and 
India23, 24. There are very few studies in Pakistan which 
shows gram-positive organisms to be the main cause 
of neonatal sepsis19.

 In this study, Amikacin and Ceftazidime have 
shown reasonably good sensitivity to both gram-neg-
ative and gram-positive organisms. Previous data from 
Lahore2, Peshawar25 and Multan20 conform to this pat-
tern. Study from Gaza also showed Amikacin to have 
good sensitivity to different organisms26.

 In this study, Ciprofloxacin (a quinolone) and 
cefipime (a fourth generation cephalosporin) showed 
good sensitivity patterns to different pathogens with the 
exception of Pseudomonas. 93.5% of Eschereichia coli, 
81.8% of Staphylococcus aureus and 84.6% of Klebsi-
ella were sensitive to ciprofloxacin. Rushda20 reported 
that 75% of Eschereichia coli and 100% of Klebsiella 
were sensitive to ciprofloxacin. Study from Gaza city 
hospitals26 also showed reasonably good sensitivity 
pattern of ciprofloxacin to different drugs.

 In this study, Pseudomonas showed a significant 
resistance to most of the drugs with the exception of 
Amikacin to which its sensitivity was 82.4%. 

CONCLUSION

 Neonatal sepsis is a life threatening emergency 
that demands urgent diagnosis and treatment. The 
organisms causing neonatal sepsis vary from time to 
time and from region to region. Principally, gram-neg-
ative organisms cause neonatal sepsis in our country. 
These organisms are highly resistant to the commonly 
used antibiotics including Ampicillin and Cefotaxime. 
The organisms have good sensitivity to Amikacin, Cip-
rofloxacin and Cefipime.

Pseudomonas. Eschereichia coli was found in 44.3% 
of the total cases while Klebsiella was found in 18.6% 
and Pseudomonas in 12.1%. Among the gram-positive 
organisms, Staphylococcus aureus was the most com-
mon bacteria followed by Streptococcus pneumoniae. 
Out of 140, 33 patients (23.6%) had cultures positive 
for Staphylococcus aureus while only 2 patients (1.4%) 
had cultures positive for Streptococcus pneumoniae 
[Table 2].

  In EONNS, the most common organism isolated 
was Eschereichia coli (41.9%) followed by staphylo-
coccus aureus (24.4%), Klebsiella (23.2%) and pseu-
domonas (10.5%). No streptococcus pneumoniae was 
found in EONNS. In LONNS, again Eschereichia coli 
(48.2%) was the most common organism followed by 
staphylococcus aureus (22.2%), pseudomonas (14.8%) 
and Klebsiella (11.1%). Streptococcus pneumoniae was 
found in 2 (3.7%) cases of late onset sepsis [Table 3]. 

 Regarding the antibiotic sensitivity patterns of the 
bacteria isolated, Eschereichia coli was mostly sensitive 
to Ciprofloxacin (93.5%), Cefipime (83.9%) and Amika-
cin (74.2%) [Table 4]. Similarly, Staphylococcus aureus 
was sensitive to Ciprofloxacin (81.8%), Cefipime (75.8%) 
and Amikacin (66.7%) [Table 5]. Klebsiella was sensitive 
mostly to Ciprofloxacin (84.6%) and Amikacin (76.9%) 
[Table 6].Pseudomonas was sensitive particularly to 
Amikacin (82.4%) [Table 7]. Streptococcus pneumoniae 
was sensitive to Cefotaxime (100%), Ceftazidime (100%) 
and Cefipime (100%) [Table 10]. Most of the bacteria 
had developed significant resistance to Ampicillin and 
Cefotaxime. 

DISCUSSION

 Neonatal sepsis is one of the major health prob-
lems in both developing and developed countries. 
Neonatal septicemia is responsible for 1.5 to 2.0 million 
deaths per year or 4000 to 5000 deaths per day in the 
less developed countries of the world17. It is a common 
cause for admission to NICU. The spectrum of organ-
isms that causes neonatal sepsis changes over time 
and varies from region to region. Therefore continued 
surveillance is mandatory to identify the organism in-
volved in neonatal sepsis and to select an appropriate 
empirical therapy according to sensitivity patterns, to 
reduce neonatal mortality and morbidity.

 In this study 140 cases of culture proven sepsis 
were identified. EONNS constituted 61.4%. This high 
frequency for EONNS is comparable with many studies 
conducted earlier18, 19. However, one study conducted 
in Nishtar hospital Multan showed LONNS to be more 
common20. This high proportion of EONNS in my study 
may be because we have scanty facilities for antenatal 
and natal care in our community. Moreover, education 
regarding antenatal care and its importance is very low 
in our society.
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RECOMMENDATIONS

 Neonatal sepsis is a life threatening emergency 
that demands urgent diagnosis and management. Any 
neonate, who has signs and symptoms suggestive of 
neonatal sepsis, should be admitted in NICU. Blood 
should be sent for culture and sensitivity, before starting 
empirical antibiotic therapy. Empirical antibiotic therapy 
should be such that it covers the organisms commonly 
involved in causing neonatal sepsis in a particular unit.

 Resistance of organisms to commonly used anti-
biotics is increasing. Therefore, steps should be taken 
to address this problem promptly and quickly. These 
steps should include improving antenatal care and also 
improving infection control in maternity centers. Over 
the counter sale and indiscriminate use of antibiotics 
should be discouraged.

 As the spectrum of organisms causing neonatal 
sepsis changes over time and varies from place to 
place, studies should be performed on regular basis in 
respective units to identify these changing spectrums 
of organisms, which will help in treating neonates with 
sepsis adequately and thus decreasing morbidity and 
mortality.
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