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Abstract 

Background 
Neonatal sepsis is a type of neonatal infection and specifically refers to the presence in a newborn 

baby of a bacterial blood stream infection (BSI) in the setting of fever. This study aimed to evaluate 

the prevalence, pathogen distribution, antibiotic resistance pattern and the most common clinical 

features in infants with suspected sepsis admitted to teaching hospitals of Ilam, Iran. 

Materials and Methods 

This retrospective study was conducted in two teaching hospitals of Ilam city, Iran, during 2012-2017. 

After calculating sample size, simple random sampling was started in a total of 166 infants; of these, 

22 infants were excluded from the study. The data collection method for each record was reviewed by 

two researchers and finally, the accuracy of the data extracted was examined by the third researcher. 

Required data were extracted based on the prepared checklist.  

Results 

The prevalence of neonatal sepsis was estimated to be 10.4%. The most common pathogens were 

Escherichia coli (46.7%), and Staphylococcus epidermidis (20%). Prematurity (46.7%) and low birth 

weight (35.4%) were the most common risk factors for sepsis. The most common clinical features in 

neonatal sepsis were lethargy (53.3%), jaundice (46.7%), and respiratory distress (40%), respectively. 

Neonatal sepsis was not significantly correlated with mother's age, gestational age, infant's age, 

infant's weight, gender, and normal vaginal delivery (p>0.05). 

Conclusion 

The results of the study showed that prevalence of neonatal sepsis was 10.4% and the most common 

pathogen was Escherichia coli. Lethargy, jaundice and respiratory distress, were the most common 

clinical features in neonatal sepsis. 
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1- INTRODUCTION 

      Neonatal sepsis is a bacterial infection 

that initially affects blood flow in infants 

during the first four weeks of life (1). 

Neonatal sepsis is divided into two types 

of early-onset and late-onset: the early-

onset type is in infants younger than 7 days 

of age, most of them caused by pre- and 

postpartum factors and the late-onset type 

is in infants older than 7 days, most of 

them caused by environmental and 

hospital factors (2, 3). Despite recent 

advances in healthcare, of all children who 

died under-five years, 51.8% died of 

infectious causes, and 44% died in the 

neonatal period (4, 5), and most of these 

deaths occur in low-income countries 

(7.6%) that infection, prematurity, and 

asphyxia are the main causes of deaths. 

Approximately, 1.6 million of these 

mortalities were attributed to infectious 

causes, including sepsis, meningitis, and 

pneumonia (8). 

The various prevalence of neonatal sepsis 

in different countries depend on the level 

of health and healthcare system, and the 

prevalence of this disease in developing 

countries is much higher than developed 

countries (9-10). Many factors increase the 

chance of developing neonatal sepsis, 

including premature rupture of membranes 

(PROM), complicated childbirth, uterine 

inertia, fever and pyelonephritis in the 

mother (11-12). Delay in the treatment of 

neonatal sepsis leads to a high level of 

mortality, hence the disease requires rapid 

diagnosis and treatment (13-14). It takes at 

least 72 hours to complete the blood 

culture and to reach a definitive answer. 

Therefore, for the treatment of these 

patients, empiric antibiotics are commonly 

used until the initial results of the 

laboratory are prepared (15-16). Clinical 

features of sepsis are mostly non-specific, 

but the most important clinical features of 

this disease include failure to feed, icterus, 

lethargy, tachycardia, narcosis, cyanosis, 

respiratory distress, fever and seizure (17-

19). Antibiotic resistance patterns and 

bacterial agents involved in neonatal sepsis 

can be diverse in different countries, cities, 

and even hospitals (3, 20-21). Studies have 

shown that in developing countries, Group 

B streptococcus and Escherichia coli 

(E.coli) played the more important role in 

neonatal sepsis (22). In a study in Iran, 

infections caused by Klebsiella were 

identified as the most common pathogens 

of neonatal sepsis (23). Knowing the most 

common bacterial agents and their 

antibiotic patterns in each region and city 

may play a significant role in selecting the 

appropriate antibiotic for empiric treatment 

(24). Therefore, this study was conducted 

to determine the prevalence of sepsis, 

pathogen distribution, drug resistance 

pattern and clinical features in infants with 

suspected sepsis admitted to the teaching 

hospitals affiliated to the Ilam University 

of Medical Sciences, Ilam (Western Iran). 

2- MATERIALS AND METHODS 

2-1. Study Design and Ethical Approval 

      This retrospective cross-sectional study 

was begun after approval by the Ethics 

Committee of Ilam University of Medical 

Sciences. 

2-2. Study area and study population 

Ilam one of the city of Ilam province is 

located in west of Iran. This city is closed 

by mountains, with highly variable annual 

weather profile. Its population is Kurdish 

and Muslim. In 2011 census, the 

population of the Ilam city is 

approximately 213,579 people (Figure.1). 

Study population was all admitted infants 

with suspected sepsis in teaching hospitals 

of Ilam. The sample size was estimated 

based on Sayehmiri et al. study (10) with 

the neonatal sepsis prevalence of 14.3% 

for 94 participants using the following 

formula = 1/d2(z2 P[1-P]) with a 95% level 

of the confidence interval (CI), and 7% as 

a margin of error. The sampling method of 

this study was simple random. This study 
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was performed by investigating all medical 

records of admitted infants with suspected 

sepsis in Imam Khomeini and Mostafa 

Khomeini hospitals, affiliated to Ilam 

University of Medical Sciences, during a 

four-year period (March 2012 to 

December 2017) through the census.  

 

Fig.1: The location of Ilam City, West of Iran. 

2-3. Inclusion and exclusion criteria 

The inclusion criteria were all admitted 

infants with suspected sepsis, and the 

exclusion criteria were a major defect in 

the file, lack of blood culture, and 

admission date outside 2012 to 2017.  

2-4. Data collection 

In order to extract the required 

information, a checklist was prepared 

according to the study objectives, 

including: file number, hospitalization 

date, age of the infant, gender, weight, 

hospitalization section, type of delivery, 

place of birth, gestational age, clinical 

manifestations, the result of blood culture, 

urine culture and cerebrospinal fluid, the 

result of anti-bio gram, maternal age, 

maternal education, and neonates blood 

type. The data collection method for each 

record was reviewed by two researchers 

(with a minimum undergraduate degree in 

medicine), and finally, the accuracy of the 

data extracted was examined by an expert 

(a pediatric infectious disease specialist). 

2-5. Definitions 

The definitive diagnosis of sepsis was 

defined as positive blood culture in 

suspected cases. Early-onset neonatal 

sepsis was defined as sepsis in infants 

younger than 7 days old and late-onset 

sepsis was defined as sepsis in infants 

older than 7 days old (2-3). 

2-6. Data analysis 

Data were analyzed using SPSS software 

(version 18.0). Central index and 

dispersion index was used in the 

descriptive statistics and Chi-square and t-

test were used based on Kolmogorov-

Smirnov test in analytical statistics.          

P-value less than 0.05 were statistically 

significant. 

3- RESULTS 

3-1. Characteristics of the subjects 

     After applying the inclusion and 

exclusion criteria, of 166 infants with 

suspected sepsis during these years, 22 

cases were excluded due to defects in the 

file and not doing a blood culture. Finally, 

144 neonates were entered into the study 

(47, 22, 29, 5, 34 and 7 cases for years of 

2012, 2013, 2014, 2015, 2016 and 2017, 

respectively). Of 144 infants with 

suspected sepsis, 70 (54.3%) were boys. 

The mean age and weight of newborns 

were 1.46 ± 2.75 days and 2751.21 ± 

768.78 gr, respectively. Eighty-three 

infants (64.3%) were the result of cesarean 

section. The mean age and gestational age 

of mothers was 28.64 ± 5.70 years and 

35.92 ± 2.90 weeks. Mothers with high 

school diploma had the highest frequency 

(34.7%) (50 infants); other demographic 

features are shown in Table.1. 

3-2. Prevalence and etiology 
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The prevalence of neonatal sepsis was 

estimated to be 10.4%. It prevalence for 

years of 2012, 2013, 2014, 2015, 2016 and 

2017 was estimated to be 4.3%, 0%, 

24.1%, 0%, 14.7%, and 14.3%, 

respectively (Figure.2); and relationship 

of prevalence of neonatal sepsis and tear of 

the study was significant (p = 0.39). No 

significant correlation was found between 

infants' age and neonatal sepsis (p = 0.69). 

All cases of sepsis were of the early-onset 

type. The organisms of E.coli with 7 cases 

(46.7%) and after that, Staphylococcus 

epidermidis with 3 cases (20%) were the 

most frequent pathogens (Figure.3). 

3-3. Clinical features 

Table.2 shows the clinical features in 

infants with positive and negative blood 

culture. The most common clinical 

features in infants with positive blood 

culture were lethargy (8 infants, 53.3%), 

jaundice (7 infants, 46.7%), respiratory 

distress (6 infants, 40%). 

3-4. Risk factors 

In infants with neonatal sepsis, the most 

common risk factors were prematurity 

(46.7%), and low birth weight (35.4%). 

Neonatal sepsis was not significant 

relationship with Mother's age (p = 0.10), 

gestational age (p = 0.17), infant's age (p = 

0.69), infant's weight (p = 0.39), gender (p 

= 0.59) and normal vaginal delivery 

(NVD) (p = 0.26) (Table.3). 

3-5. Antibiotic resistance 

An antibiotic sensitivity and resistance 

pattern for other bacteria is shown in 

Table.4. E. coli was susceptible and 

resistible to antibiotics such as ampicillin 

(2 sensitive case [66.7%] and 1 resistant 

case [33.3%]), vancomycin (2 sensitive 

case [50%] and 2 resistant case [50%]), 

gentamicin (2 sensitive case [66.7%] and 1 

resistant case [33.3%]), cefazolin (2 

sensitive case [66.7%] and 1 resistant case 

[33.3%]), ceftizoxime (1 resistant case 

[100%]), trimethoprim (4 sensitive case 

[100%]), ciprofloxacin (2 sensitive case 

[100%]) and ceftriaxone (3 sensitive case 

[75%] and 1 resistant case [25%]), 

nitrofurantoin (1 sensitive case [100%]), 

Imipenem (1 sensitive case [50%] and 1 

resistant case [50%]), cefalotin (1 resistant 

case [100%]), Clindamycin (1 sensitive 

case [50%] and 1 resistant case [50%]), 

penicillin (1 sensitive case [50%] and 1 

resistant case [50%]),  and cefotaxime  (3 

sensitive case [100%]).  

 

Table-1: Demographic characteristics of neonates and mothers in teaching hospitals of Ilam during 

2012-2017 

Variables 
Non-sepsis Sepsis  

±SD Mean Mean ±SD P-value 

Mother's age (year) 28.30±5.4 30.78±7.80 0.1 

Gestational age (week) 35.78±2.90 36.87±2.20 0.17 

infant's age (day) 1.69±3.4 1.33±1 0.69 

Birth weight (gr) 2733.8±789.07 2910±473.09 0.39 

Variables Frequency Percent Frequency Percent P-value 

Mother's 

education 

Under the diploma 26 28.3 1 16.6  

 

0.56 
Diploma 45 48.9 5 83.3 

Associate Degree 6 6.5 0 0 

Bachelor's degree 13 14.1 0 0 

Master degree 2 2.2 0 0 

Delivery 
NVD 46 35.7 3 20.0 

0.26 
CS 83 64.3 12 80.0 

Gender 
Boy 70 54.3 7 46.7 

0.59 
Girl 59 45.7 8 53.3 

SD: Standard deviation; NVD: Normal vaginal delivery; CS: Cesarean section. 
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Fig.2: The prevalence of neonatal sepsis based on years of the study. 

 

 

 

 
Fig.3: Frequency of isolated bacteria from neonatal blood culture. 
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Table-2: Frequency of neonatal clinical features and its relation with sepsis in teaching hospitals of 

Ilam during 2012-2017 

Clinical features 
Non-sepsis Sepsis 

P-value 
Frequency (percent) Frequency (Percent) 

Lethargy 

Yes 57 (44.2) 8 (53.3) 

0.58 No 72 (55.8) 7 (46.7) 

Total 129 (100) 15 (100) 

Respiratory 

distress 

Yes 52 (40.3) 6 (40) 

0.90 No 77 (59.7) 9 (60) 

Total 129 (100) 15 (100) 

Jaundice 

Yes 40 (31) 7 (46.7) 

0.25 No 89 (69) 8 (53.3) 

Total 129 (100) 15 (100) 

Cyanosis 

Yes 22 (17.1) 4 (26.7) 
0.47 

 
No 107 (82.9) 11 (73.3) 

Total 129 (100) 15 (100) 

Failure to feed 

Yes 23 (17.8) 1 (6.7) 

0.46 No 106 (82.2) 14 (93.3) 

Total 129 (100) 15 (100) 

Weak sacking 

Yes 27 (20.9) 2 (13.3) 

0.73 No 102 (79.1) 13 (86.7) 

Total 129 (100) 15 (100) 

Hypotonia 

Yes 20 (15.5) 2 (13.3) 
0.90 

 
No 109 (84.5) 13 (86.7) 

Total 129 (100) 15 (100) 

Reducing neonatal 

reflexes 

Yes 12 (9.3) 0 (0) 

0.61 No 117 (90.7) 15 (100) 

Total 129 (100) 15 (100) 

Granting 

Yes 6 (4.7) 3 (20.0) 

0.053 No 123 (95.3) 12 (80.0) 

Total 129 (100) 15 (100) 

Nausea and 

vomiting 

Yes 14 (10.9) 1 (6.7) 

0.90 No 115 (89.1) 14 (93.3) 

Total 129 (100) 15 (100) 

Fever 

Yes 10 (7.8) 2 (13.3) 

0.36 No 119 (92.2) 13 (86.7) 

Total 129 (100) 15 (100) 

Gastrointestinal 

bleeding 

Yes 5 (3.9) 1 (6.7) 

0.49 No 124 (96.1) 14 (93.3) 

Total 129 (100) 15 (100) 

Restlessness 

Yes 4 (3.1) 0 (0) 

0.90 No 125 (96.9) 15 (100) 

Total 129 (100) 15 (100) 

 

 

  Table-3: Risk factors for neonatal sepsis in teaching hospitals of Ilam during 2012-2017 

Risk factors 
Non-sepsis Sepsis P-value 

 

Test 

 Frequency (Percent) Frequency (Percent) 

Gender 

Boy 70 (54.3) 7 (46.7) 0.59 

Chi-square Girl 59 (45.7) 8 (53.3) 

Total 129 (100) 15 (100) 

Prematurity 

Yes 65 (50.4) 7 (46.7) 

0.99 Chi-square No 44 (47.3) 6 (60) 

Total 129 (100) 15 (100) 
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PROM 

Yes 29 (22.5) 2 (21.5) 

0.52 Chi-square No 100 (77.5) 13 (86.7) 

Total 129 (100) 15 (100) 

Pyelonephritis in 

mother 

Yes 3 (2.3) 0 (0) 

N/A Chi-square No 126 (97.7) 15 (100) 

Total 129 (100) 15 (100) 

LBW 

Yes 47 (36.4) 4 (26.7) 

0.57 Chi-square No 82 (63.6) 11 (73.3) 

Total 129 (100) 15 (100) 

NVD 

Yes 46 (35.7) 3 (20) 

0.26 Chi-square No 83 (64.3) 12 (80) 

Total 129 (100) 15 (100) 

Variables Mean ±SD Mean ±SD P-value T-test 

Mother's age (year) 28.30±5.4 30.78±7.8 0.1 T-test 

Gestational age (week) 35.78±2.9 36.87±2.2 0.17 T-test 

Infant's age (day) 1.69±3.4 1.33±1 0.69 T-test 

Birth weight (gr) 2733.8±789.07 2910±473.09 0.39 T-test 

PROM: Premature rupture of membranes; LBW: Low birth weight; Normal vaginal delivery; SD: Standard 

deviation. 

 

 
  Table 4: Risk factors for neonatal sepsis in teaching hospitals of Ilam 

Risk factors 
Non-sepsis Sepsis P-value 

 

Test 

 Frequency Percent Frequency Percent 

Gender 

Boy 70 54.3 7 46.7 0.59 

Chi-square Girl 59 45.7 8 53.3 

Total 129 100 15 100 

Prematurity 

Yes 65 50.4 7 46.7 

0.99 Chi-square No 44 47.3 6 60.0 

Total 129 100 15 100 

Premature 

rupture of 

membranes 

Yes 29 22.5 2 21.5 

0.52 Chi-square No 100 77.5 13 86.7 

Total 129 100 15 100 

Pyelonephritis in 

mother 

Yes 3 2.3 0 0 

N/A Chi-square No 126 97.7 15 100 

Total 129 100 15 100 

LBW 

Yes 47 36.4 4 26.7 

0.57 Chi-square No 82 63.6 11 73.3 

Total 129 100 15 100 

NVD 

Yes 46 35.7 3 20.0 

0.26 Chi-square No 83 64.3 12 80.0 

Total 129 100 15 100 

Variables Mean ±SD Mean ±SD P-value T-test 

Mother's age (year) 28.30±5.4 30.78±7.80 0.1 T-test 

Gestational age (week) 35.78±2.90 36.87±2.20 0.17 T-test 

Infant's age (day) 1.69±3.4 1.33±1 0.69 T-test 

Birth weight (gr) 2733.8±789.07 2910±473.09 0.39 T-test 

LBW: Low birth weight; Normal vaginal delivery; SD: Standard deviation. 
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4- DISCUSSION 

       In this study, the prevalence of sepsis 

among infants with suspected sepsis was 

10.4%, and the most common pathogen 

involved in the etiology of neonatal sepsis 

was E. coli. The most common clinical 

features of neonatal sepsis included 

lethargy, respiratory distress, and jaundice. 

Prematurity and low birth weight was the 

most common risk factors for sepsis. In 

addition, in gram-negative bacteria, a high 

percentage of resistance to third-generation 

cephalosporins (cefotaxime, ceftizoxime, 

cefoperazone, ceftriaxone, ceftazidime, 

and moxalactam) was obtained and for 

gram-positive bacteria, they were resistant 

to vancomycin in all cases. In different 

studies in different parts of Iran, the 

prevalence of neonatal sepsis is reported to 

be 4% to 50% (10, 23-27). By comparing 

the results of the studies, it can be 

observed that the prevalence of this disease 

varies in different regions of Iran. This 

could be caused by differences in the level 

of health, economic conditions and other 

factors associated with the disease in 

different regions. In a meta-analysis in Iran 

(10), the total prevalence of neonatal 

sepsis was 14.3%, and it was 11% in 

Western Iran. In other studies from 

developing countries such as Nepal, 

Tanzania, Ethiopia, Pakistan, and Egypt 

were 28.3%, 38.9%, 44.7%, 59.8%, and 

40.7%, respectively (3, 28-31). 

In the present study, the most common risk 

factor for neonatal sepsis was prematurity 

and low birth weight. However, there was 

no significant difference between the 

positive and negative culture groups, 

which was probably due to small sample 

size. History of maternal urinary tract 

infection or sexually transmitted infection, 

intra-partum fever, place of delivery; 

health center delivery, Premature rupture 

of membranes (PROM), meconium-stained 

amniotic fluid, foul-smelling amniotic 

fluid, prematurity, low birth weight, not 

crying immediately at birth, low APGAR 

score at birth are as strong risk factors for 

neonatal sepsis (32-35). In most studies, 

prematurity and low birth weight is major 

risk factors for sepsis (7, 21, 36, 37). The 

reason for this can be attributed to the 

undeveloped immune system so that the 

conditions for the activity of 

microorganisms and the occurrence of 

sepsis are provided. On the other hand, 

premature infants are admitted to the 

Neonatal Intensive Care Unit (NICU), and 

stay longer than the term infants. Hence, 

the likelihood of getting infections in the 

hospital increases. In the present study, the 

most common clinical features in infants 

with sepsis were lethargy distress and 

jaundice. The spectrum of clinical features 

has been reported in other Iranian studies; 

in the studies of FesharakiNia and Miri 

(38), Matinizadeh et al. (39), and Borna et 

al. (40), failure to feed was reported as the 

most common clinical features. 

In the study of Mosayebi et al. (41) 

neonatal hyporeflexia and anorexia, in an 

Arab study (42) Neonatal Hyporeflexia 

and failure to feed, and Rafati et al. study 

(13), jaundice and cough were reported as 

the most common clinical features. In 

other countries studies such as Jain et al. 

study (32) respiratory distress syndrome, 

in Lim et al. study (43) apnea and/or 

bradycardia and/or cyanosis, increased 

respiratory effort and poor activity, and 

Shitaye et al. study (34) hypothermia, 

respiratory distress and failure to feed were 

reported as the most common clinical 

features. These differences confirm that we 

cannot identify specific clinical features 

for sepsis in infants. In the present study, 

gram-negative bacteria were the cause of 

infant sepsis in 73.3% of cases, and the 

most common gram-negative organism 

was E. coli. In studies in developing 

countries, gram-negative bacteria have 

been identified as the most common 

bacterial agents for sepsis (44). In other 

countries studies, E. coli have been 

reported as the most common bacterial 
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agents for sepsis (45-47). But in some 

studies, such as Wu et al. (4) (group B 

streptococci) and Shitaye et al. study (34) 

(Klebsiella) was the most common 

organisms for sepsis, but E. coli was also 

common. In Iran, the bacterial agents 

involved in neonatal sepsis have been 

reported in different regions (48-52), and 

the most common involved 

microorganisms include a range of gram-

positive and gram-negative (Escherichia 

coli, Klebsiella, Enterobacteriaceae) (26, 

27, 39, 51). Differences in the etiology of 

bacterial sepsis in different regions can be 

due to different economic, social and 

health conditions in these regions. 

Therefore, considering that gram-negative 

bacteria in this study were the most 

common causes of neonatal sepsis, they 

should be considered for proper empiric 

treatment in Iran.  

In this study, gram-negative bacteria had 

the highest resistance to ceftriaxone 

(57.1%), vancomycin (50%). In addition, 

gram-positive bacteria had the highest 

susceptible to trimethoprim (87.5%). In the 

study of Rashidi et al., the two antibiotics 

of ciprofloxacin and cefotaxime were 

reported as the most susceptible antibiotics 

for the treatment of gram-negative bacteria 

(51). In the study of Gyawali et al. (52), 

the most effective antibiotic for gram-

positive was vancomycin and ofloxacin 

was the most effective for gram-negative 

bacteria. In a study by Behjati et al. (53), 

the most sensitive antibiotics for gram-

negative bacteria were amikacin and 

cotrimoxazole; while amikacin and 

cefalotin were the most sensitive for gram-

positive bacteria (48). In the study of 

Dezfoolimaneshm et al. (27), the most 

sensitive antibiotics were ciprofloxacin, 

imipenem, and cotrimoxazole for gram-

negative bacteria, and ciprofloxacin, 

imipenem, ceftriaxone for gram-positive 

bacteria. Comparing the results shows that 

the pattern of antibiotic resistance varies in 

different regions and changes over time. 

4-1. Strengths and Limitation of Study 

One of the limitations of this study was the 

small sample size. One of the strengths of 

the current study was examined the various 

aspects of the epidemiology of neonatal 

sepsis that could be helpful to physicians. 

5- CONCLUSION 

       This study provides useful information 

on the prevalence, bacterial etiology, 

antibiotic resistance patterns and the most 

common clinical features in infants with 

suspected sepsis to the physicians and 

health policymakers. The results of the 

study showed that prevalence of neonatal 

sepsis was 10.4% and the most common 

pathogen was E. coli.  Lethargy, jaundice 

and respiratory distress, were the most 

common clinical features in neonatal 

sepsis. In this study, the most common 

etiology for neonatal sepsis was 

prematurity and low birth weight. 

Therefore, increasing the pre-natal health 

care can prevent the birth of such infants. 

Considering the fact that most of the 

bacterial agents in the present study were 

gram-negative, for the initial treatment of 

neonatal sepsis, anti-bio gram should be 

tested using effective antibiotics in this 

region, until antibiotic testing is 

completed. 

6- CONFLICT OF INTEREST: None. 

7- ACKNOWLEDGMENTS 

This article is the result of the research 

project approved by Ilam University of 

Medical Sciences. So, authors are grateful 

for supporting and the fund. 

8- REFERENCES  

1. Zaidi AK , Thaver D, Asad Ali S, 

Ahmed Khan T. Pathogens Associated With 

Sepsis in Newborns and Young Infants in 

Developing Countries. Pediatr Infect Dis J. 

2009; 28: 10–18.  

2. Klein JO. Bacterial sepsis and 

meningitis. In: Remington JS, Klein JO, eds. 



Neonatal Sepsis in Teaching Hospitals of Ilam 

Int J Pediatr, Vol.6, N.7, Serial No.55, Jul. 2018                                                                                             7956 

Infectious Diseases of the Fetus, Newborn, and 

Infants. 5th ed. Philadelphia, PA: WB 

Saunders; 2001: 943–84. 

3. Shehab El-Din EMR, El-Sokkary 

MMA, Bassiouny MR, Hassan R. 

Epidemiology of Neonatal Sepsis and 

Implicated Pathogens: A Study from Egypt. 

BioMed Research International. 2015; 2015: 

509484.  

4.  Wu JH, Chen CY, Tsao PN, Hsieh 

WS, Chou HC.Neonatal sepsis: a 6-year 

analysis in a neonatal care unit in Taiwan. 

Pediatr Neonatol. 2009; 50(3):88-95. 

5. You D, Hug L, Ejdemyr S, Idele P, 

Hogan D, Mathers C, et al; United Nations 

Inter-agency Group for Child Mortality 

Estimation (UN IGME). Global, regional, and 

national levels and trends in under-5 mortality 

between 1990 and 2015, with scenario-based 

projections to 2030: a systematic analysis by 

the UN Inter-agency Group for Child 

Mortality Estimation.  Lancet. 2015; 

386(10010):2275-86. 

6.  Newton O, English M. Young infant 

sepsis: aetiology, antibiotic susceptibility and 

clinical signs. Trans Royal Soc Trop Med 

Hyg. 2007; 101:959–66. 

7. Waters D, Jawad I, Ahmad A, Lukšić 

I, Nair H, Zgaga L, et al. A etiology of 

community-acquired neonatal sepsis in low- 

and middle-incom countries. Journal of global 

health. 2011; 1(2):154-70.  

8.  Ghaffari J, Abbaskhanian A, Nazari 

Z. Mortality Rate in Pediatric Intensive Care 

Unit (PICU): A Local Center Experience. 

International Journal of Pediatrics. 2014; 

2(3.2):81-8. 

9. Boskabadi H, Maamouri G, Akhodian 

J, Zakerihamidi M, Seyedi SJ, Ghazvini K, et 

al. Neonatal Infections: a 5-Year Analysis in a 

Neonatal Care Unit in North East of Iran. 

International Journal of Pediatrics. 2016; 

4(12):3989-98. 

10. Sayehmiri K, Nikpay S, Azami M, 

Pakzad I, Borji M. The Prevalence of Neonatal 

Septicemia in Iran: A Systematic Review and 

Meta-Analysis Study. J Shahrekord Univ Med 

Sci. 2017; 19(1):158-69. 

11. Saleem AF1, Ahmed I, Mir F, Ali SR, 

Zaidi AK. Pan-resistant Acinetobacter 

infection in neonates in Karachi, Pakistan. J 

Infect Dev Ctries. 2009; 4(1):30-7.  

12. Dadipoor S, Alavi A, Ziapour A, 

Safari-Moradabadi A. Factors Involved in the 

Mortality of Infants under the Age of One 

Year in Bandar Abbas-Iran: A Document-

Based Study." International Journal of 

Pediatrics. 2018; 6(4): 7519-27. 

13.  Rafati M.R, Farhadi R, Nemati-

Hevelai E , Chabra A. Determination of 

Frequency and Antibiotic Resistance of 

Common Bacteria in Late Onset Sepsis at the 

Neonatal Ward in Booali-Sina Hospital of 

Sari, Iran. J Babol Univ Med Sci. 2014; 16(6): 

64-71. 

14. Li Y, Zhou Q, Liu Y, Chen W, Li J, 

Yuan Z, et al. Delayed treatment of septic 

arthritis in the neonate: A review of 52 cases. 

Esposito. S, ed. Medicine. 2016; 95(51):e5682.  

15. Simonsen KA, Anderson-Berry AL, 

Delair SF, Davies HD. Early-Onset Neonatal 

Sepsis. Clinical Microbiology Reviews. 2014; 

27(1):21-47.  

16. Afsharpaiman S, Torkaman M, Saburi 

A, Farzaampur A, Amirsalari S, Kavehmanesh 

Z. Trends in Incidence of Neonatal Sepsis and 

Antibiotic Susceptibility of Causative Agents 

in Two Neonatal Intensive Care Units in 

Tehran, I.R Iran. Journal of Clinical 

Neonatology. 2012; 1(3):124-30.  

17.  Kale A, jaybhaye D, Bonde V. 

Neonatal Sepsis: An Update. Iranian Journal 

of Neonatology 2013; 4(4):39-51. 

18. Rahbarimanesh A, Mobedi M, Alizade 

Taheri P. Sepsis risk factors in children: a brief 

report. Tehran Univ Med J (TUMJ). 2012; 

70(4):264-9 

19. Wynn JL. Defining Neonatal Sepsis. 

Current opinion in pediatrics. 2016; 28(2):135-

40.  

20. Shrestha S, Adhikari N, Rai BK, 

Shreepaili A. Antibiotic resistance pattern of 

bacterial isolates in neonatal care unit. JNMA 

J Nepal Med Assoc. 2010; 50(180):277-81.  

 



Nikpay et al. 

Int J Pediatr, Vol.6, N.7, Serial No.55, Jul. 2018                                                                                             7957 

21. Ramesh Bhat Y, Leslie Edward SL, 

Vandana KE. Bacterial isolates of early-onset 

neonatal sepsis and their antibiotic 

susceptibility pattern between 1998 and 2004: 

an audit from a center in India. Italian Journal 

of Pediatrics. 2011; 37(32):1-6. 

22. Saez- Lorens X, MC Cracken GH. 

Prenatal bacterial diseases. In: Feigin RD, 

Cherry JD, Demler GL, Keplan SL, (eds). 

Textbook of Pediatric Infectious Diseases. 5th 

ed. Philadelphia: Saunders; 2004: 929- 67. 

23. HayatDawoudi A, Paryshanshyda A, 

Samarbafzadeh A, Dehdashtian M, Montazeri 

A. bacterial causes of neonatal sepsis Abuzar 

and Imam Khomeini hospitals in Ahvaz 2005. 

J Sci Med 2008; 3(7): 379-85. 

24. Bhmani N, Rashidi K, Goutbi N, 

Shahsavari S. the prevalence of neonatal sepsis 

and determination of drug resistance to 

antibiotics in the Sanandaj Hospital 2004. J 

Kurdistan Med Sci. 2005; 4(10): 26-32. 

25. Ghahremani P, Nhayy MR. neonatal 

sepsis in the hospital Alzahra Tabriz 1995. J 

Tabriz Univ Medl Sci. 2001; 52 (35): 69-74. 

26. Mozafari NA, Asgharisana F, Hosseini 

Z. bacteria and drug resistance in neonatal 

sepsis. J Tabriz Univ Medl Sci. 2007; 4(27): 

107-10. 

27. Dezfoolimaneshm J, Tohidinia R, 

Darabi F, Almasi Af. Drug sensitivity 

prevalence of bacterial sepsis in neonates 

admitted in Imam Reza (AS) Kermanshah 

between 2008. J Kermanshah Univ Med Sci. 

2011; 15(2): 132-8. 

28. Shah GS, Budhathoki S, Das BK, 

Mandal RN. Risk factors in early neonatal 

sepsis. Kathmandu Univ Med J (KUMJ). 

2006; 4(2):187-91. 

29. Gebremedhin D, Berhe H, 

Gebrekirstos K. Risk Factors for Neonatal 

Sepsis in Public Hospitals of Mekelle City, 

North Ethiopia, 2015: Unmatched Case 

Control Study. Warburton D, ed. PLoS ONE. 

2016; 11(5):e0154798.  

30. Hasan MS, Mahmood CB. Predictive 

values of risk factors in neonatal sepsis. J 

Bangladesh Coll Phys Surg 2011; 29: 187–95. 

31. Alam MM. Saleem AF, Shaikh AS, 

Munir O, Qadir M. Neonatal sepsis following 

prolonged rupture of membrane in a tertiary 

hospital in Karachi Pakistan. J Infec Dev. 

Ctries 2014; 8(1): 67–73. 

32. Jain NK, Jain VM, Maheshwari S. Clinical 

profile of neonatal sepsis. Kathmandu 

University Medical Journal 2003; 1(2): 117-

20. 

33. Kayange N, Kamugisha E, Mwizamholya 

DL, Jeremiah S, Mshana SE. Predictors of 

positive blood culture and deaths among 

neonates with suspected neonatal sepsis in a 

tertiary hospital, Mwanza- Tanzania. BMC 

Pediatr. 2010; 10: 39. 

34. Shitaye D, Asrat D, Woldeamanuel Y, 

Worku B. Risk factors and etiology of 

neonatal sepsis in Tikur Anbessa University 

Hospital, Ethiopia. Ethiop Med J. 2010; 

48(1):11-21. 

35. Aurangzeb B, Hameed A. Neonatal sepsis 

in hospital-born babies: bacterial isolates and 

antibiotic susceptibility patterns. J Coll 

Physicians Surg Pak. 2003; 13(11):629-32. 

36. Arpita Jigar S, Summaiya A.M, Sangita B. 

R. Neonatal Sepsis: High Antibiotic 

Resistance of the Bacterial Pathogens in a 

Neonatal Intensive Care Unit of a Tertiary 

Care Hospital. Jour of Clinical Neonatology. 

2012; 1(2):72-5. 

37. Nandi ME, Perez MA, Avila C. 

Bacteremia and Pseudobacteremia caused by 

coagulase – negative staphylococcus in 

children. Mexico J. 2001; 137: 97-103. 

38. Fesharaki nia A, Miri M. The investigation 

of newborn septicemia in Valiy-e-Aser 

Hospital of Birjand. J Birjand Univ Med Sci. 

2004: 11(3); 22-26. 

39. Matinizadeh Z, Amir Salari S, Kaveh 

Manesh Z, Afshar SH, Turkoman M. The most 

prevalent clinical signs and laboratory 

investigation of suspected Newborns Sepsis in 

hospitals Baqiyatallah (AS) and Najmieh 

during the years 2001 to 2005. Journal of 

Military Medicine. 2007; 9: 33-40. 

40. Borna H, Zayeri F, Firuzi A. The clinical 

and laboratory signs in neonates with 

suspected sepsis. daneshvarmed.2006; 12(57): 

1-8. 

41. Mosayebi Z, Dalili M, Movahedian A.H, 

Mousavi Gh, Bani Taba M. Evaluation of 



Neonatal Sepsis in Teaching Hospitals of Ilam 

Int J Pediatr, Vol.6, N.7, Serial No.55, Jul. 2018                                                                                             7958 

clinical signs in the diagnosis of neonatal 

sepsis. Feyz, Journal of Kashan University of 

Medical Sciences. 2002; 18: 54-8. 

42. Arab M.H. Clincal laboratory Findings and 

prognosis of neonatal sepsis: survey of 100 

cases. JIUMS. 1996; 2(4):248-54. 

43. Lim WH, Lien R, Huang YC, Chiang MC, 

Fu RH, Chu SM, Hsu JF, Yang PH. 

Prevalence and pathogen distribution of 

neonatal sepsis among very-low-birth-weight 

infants. Pediatr Neonatol. 2012; 53(4):228-34. 

44. Vergnano S, Sharland M, Kazembe P, 

Mwansambo C, Heath P. Neonatal sepsis: an 

international perspective. Archives of Disease 

in Childhood Fetal and Neonatal Edition. 

2005; 90(3): F220-F224.  

45. Aftab R. Bacteriological agents of neonatal 

sepsis in NICU at Nishtar Hospital Multah. J 

Coll Physicians Surg Pak 2006; 16(3): 216- 9. 

46. Ahmed AS, Chowdhury MA, Hoque M, 

Darmstadt GL. Clinical and bacteriological 

profile of neonatal septicemia in a tertiary 

level pediatric hospital in Bangeladesh. Indian 

Pediatr 2002; 39(11): 1034-39. 

47. Movahedian Ah, Moniri R, Mosayebi Z. 

Bacterial culture of neonatal sepsis. Iranian J 

Publ Health. 2006; 4 (35): 84-9. 

48.   Shahian M, Pishva P, Kalani M. Bacterial 

Etiology and Antibiotic Sensitivity Patterns of 

Early-Late Onset Neonatal Sepsis among 

Newborns in Shiraz. Iran J Med Sci. 2010; 35 

(4): 293-98. 

49. Nikkhoo B, Lahurpur F, Delpisheh A, 

Rasouli M, Afkhamzadeh A. Neonatal blood 

stream infections in tertiary referral hospitals 

in Kurdistan. Italan J of Pediatrics. 2015; 

41(43): 1- 4. 

50. Adib M, Bakhshiani Z, Navaei F, Saheb 

Fosoul F, Fouladi S, Kazemzadeh H. 

Procalcitonin: A Reliable Marker for the 

Diagnosis of Neonatal Sepsis. Iran J Basic 

Med Sci. 2012; 15 (2): 777-82. 

51. Rashidi K, Bahmani N, Ghobi N, 

Shahsavari S. Prevalence of neonates sepsis 

and antibiotic resistance in sanandaj Besat 

hospital 2004. Scientific Journal of Kurdistan 

University of medical Sciences 2005; 

10(4):26-32. 

52. Gyawali N, Kumari Sanjana R. 

Bacteriological Profile and Antibiogram of 

Neonatal Septicemia. Indian J Pediatr. 2013; 

80(5):371–74 

53. Behjati S. Antibiotic sensitivity of 

microbes common in neonatal infection in 

Children's Medical Center, NICU. Jour 

Medical .1997; 2: 22-4. 

 


