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Background: The frequency of neonatal sepsis cases and their 

causative organisms vary from one hospital to another. This study 

aimed to identify the incidence of neonatal sepsis, causative organisms 

and their antibiotics susceptibility in King Abdulaziz Medical City in 

Riyadh (KAMC-R) 

Methods: This cross-sectional study included neonates who were 

born in KAMC-R and had positive blood cultures during the year of 

2014 within the first 90 days of life.  
Results: Among 85 neonates with positive blood cultures 43 (51%) 

had documented sepsis in their charts. Out of these 43 neonates 17 

(40%) had early-onset sepsis and 26 (60%) had late-onset sepsis. 

Respiratory distress was found to be the most frequent presentation 

(79%). Overall coagulase-negative Staphylococcus (CONS) was the 

commonest causative organism (n=15, 35%), however in early onset 

sepsis Escherichia coli (E. coli) was the most prevalent organism 

(n=5, 29%). The antibiotics that exhibited a high degree of sensitivity 

among gram negative and gram positive isolates were meropenem 

(91.7%) and vancomycin (100%), respectively. There were 6 out of 15 

Gram negative bacilli isolates (40%) that were extended spectrum beta 

lactamse (ESBL) producers. The infection with gram-negative 
organisms was more likely to be associated with poor outcome with 

five (33%) deaths out of 15 cases as compared to one (4%) death out 

of 25 gram-positive cases (p=0.02).  

Conclusion:The majority of neonatal sepsis cases in our hospital were 

caused by gram-positive bacteria, with CONS being the most isolated 

organism. However, gram-negative bacteria were associated with 

higher rates of mortality. 

   
                  Copy Right, IJAR, 2016,. All rights reserved.

…………………………………………………………………………………………………….... 

Introduction:- 
Neonatal sepsis is a serious infection that is a major concern for its high rate of mortality and its association with 

severe complications if not recognized and treated early [1]. It is defined by the presence of a positive blood culture 
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in association with systemic signs and symptoms of infection [2, 3]. The clinical presentation of neonatal sepsis can 

be subtle and variable depending on the age of the patient and the causative organism [4]. The classification of 

neonatal sepsis is based on the time of onset. Early-onset sepsis occurs in the first seven days of life and is mainly 

caused by organisms that colonize maternal genital tract. Late-onset sepsis appears after one week and up to three 

months of age, and it can be either nosocomial or community-acquired [5]. 

 
The incidence of early neonatal sepsis in the United States was 0.76 cases per 1,000 live births in 2008 [6]. 

Compared to early onset sepsis, the incidence of late onset sepsis is higher with one study conducted in Taiwan 

reporting a cumulative incidence of 3.71 episodes per 1000 neonate-days in a period from 2004-2011 [7]. Multiple 

organisms have been known to cause neonatal sepsis; these include coagulase-negative Staphylococcus (CONS), E. 

coli, Group B Streptococci (GBS) and Candida species [8-10]. In a review study conducted by Tosson and Speer 

that included studies from eight Arab countries on the causative organisms of neonatal sepsis, it was found that 

CONS and Staphylococcus aureus (S.aureus) were predominant in Saudi Arabia [11]. In Yemen, however, Al-

Shamahy et al. reported that Klebsiella pneumoniae was the most frequent pathogen, followed by Pseudomonas 

species [12]. 

 

Risk factors that increase the likelihood of neonatal sepsis include low socioeconomic conditions, prematurity, low 

birth weight, and prolonged rupture of membranes [13, 14].Additionally, a study conducted in neonates with early-
onset neonatal sepsis revealed that premature rupture of membrane (PROM), meconium stained amniotic fluid, and 

foul smelling liquor were significantly associated with the development of neonatal sepsis [13]. Several studies have 

reported that prematurity and low birth weight are associated with increased risk of mortality in patients with sepsis 

[10, 15-17]. 

 

Due to the clinical importance of this topic and the scarcity of data related to it in Saudi Arabia, this study aimed to 

identify the incidence of neonatal sepsis, causative organisms and their antibiotics susceptibility in King Abdulaziz 

Medical City in Riyadh (KAMC-R). 

 

Methods:- 
This study was ethically approved by the Institutional Review Board at King Abdullah International Medical 

Research Center (KAIMRC), National Guard Health Affairs, Riyadh, Saudi Arabia. This is a cross sectional study 

carried out in the pediatric department in KAMC-R, which is a tertiary hospital located in Riyadh, Saudi Arabia. The 

data were obtained for pediatric patients aged 0-90 days who were admitted to the pediatric department during the 

year of 2014, including the pediatric wards, pediatric intensive care unit (PICU), neonatal intensive care unit (NICU) 

and nursery stepdown unit.  

 

Patients with documented diagnoses of sepsis in their charts with positive blood cultures were included in the study. 
Only babies who were born in KAMC-R were included in order to extrapolate the incidence rate based on birth 

cohort in this facility. Any baby with contaminant blood culture or isolated bacteremia without clinical presentation 

that is suggestive of sepsis were excluded.  

 

Positive blood cultures which fulfilled the study inclusion criteria were recruited from the microbiology laboratory 

in the hospital. The microbiological profiles of the causative organisms and their antibiotics susceptibility were 

acquired from the laboratory results. Additional variables were collected from the files of the infants; these variables 

included gestational age, birth weight, any complications during gestation or delivery, the age of the infant at the 

time of presentation, gender, clinical presentation, and the patient’s outcome. 

 

The data were entered and analyzed using Statistical Package for Social Sciences (SPSS, version 22). The 
categorical variables are presented as frequencies and percentages while the numerical variables are presented as 

mean ± standard deviation, or median and interquartile range for skewed data. The mortality was compared with 

early and late onset neonatal sepsis and the type of the bacteria (gram-positive and gram-negative) using the Chi-

Square test. A p-value <0.05 was considered statistically significant for all the statistical tests. 

 

Results:- 
A total of 109 positive blood cultures were obtained from the microbiology lab. Twenty-four neonates were 

excluded because they were not born in KAMC-R. Upon review of the patients' files and exclusion of babies with 
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contaminant blood cultures or asymptomatic bacteremia, 43 (51%) of the remaining 85 neonates were diagnosed 

with sepsis as documented in their charts. The results of this study were derived from those 43 patients who fit the 

inclusion criteria of the study. The demographics of babies who had sepsis are presented in (Table 1). 

Table 1:-Demographics of babies with neonatal sepsis (N=43) 

 
Infants who developed sepsis in the first seven days of their lives were classified as early-onset sepsis, and they 

comprised 40% (n=17), whereas the remaining 60% (n=26) had late-onset sepsis as they presented between 8-90 

days. Based on a birth cohort of 8665 in the year of 2014 at KAMC-R, this will be translated to an incidence rate of 

early onset sepsis of 1.96 per 1000 births (95%CI=1.03,2.89) and late onset sepsis of 3.0 per 1000 live births 

(95%CI=1.85,4.15). Seven cases of early-onset neonatal sepsis were associated with documented maternal risk 

factors in their files; PROM was found in four of these cases. The other maternal risk factors included maternal 

fever, GBS colonization and chorioamnionitis. The most common clinical presentation that was recorded for the 

patients included in this study was respiratory distress (n=34, 79%) as shown in Figure 1. 

 
Figure 1:- Clinical presentation of babies with neonatal sepsis* (N=43) 

* More than one clinical presentation possible  

 

With regards to the causative organisms of neonatal sepsis, Coagulase-negative Staphylococcus(CONS) was found 

to be the most prevalent organism causing neonatal sepsis in term and preterm babies, accounting for 35% (n=15) of 

the cases followed by E. coli (n=5, 12%) (Table 2). The distribution of the causative organisms in early and late 

sepsis are shown in Figure 2 and 3, respectively. 
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Table 2:- Causative organisms of neonatal sepsis in term and preterm babies (N=43) 

 Organism Total (n=43) Preterm 

(n=30) 

Term  

(n=13) 

Gram positive bacteria 25 16 9 

Coagulase-negative Staphylococcus 15(35%) 12 (40%) 3 (23%) 

Staphylococcus aureus 4(9%) 2 (7%) 2 (15%) 

Group B Streptococcus (GBS) 3(7%)  3 (23%) 

Streptococcus viridans 2(5%) 2 (7%)  

Methicillin-resistant Staphylococcus aureus(MRSA) 1(2%)  1 (8%) 

Gram negative bacteria  15 11 4 

Escherichia coli  5(12%) 4 (13%) 1 (8%) 

Pseudomonas aeruginosa 4(9%) 4 (13%)  

Klebsiella pneumoniae 3(7%) 1 (3%) 2 (15%) 

Acinetobacterbaumannii 1(2%) 1 (3%)  

Pantoea 1(2%)  1 (8%) 

Enterobacter cloacae 1(2%) 1 (3%)  

Fungal 3 3  

Candida species 3(7%) 3 (10%)  

 

 
Figure 2:- Causative organisms of early onset neonatal sepsis (N=17) 
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Figure 3:- Causative organisms of late onset neonatal sepsis (N=26) 

 

The antibiotics susceptibility of the isolated gram positive organisms was assessed in the majority of the sample (19 

out of 25 gram positive isolates) using oxacillin, clindamycin, trimethoprim/sulfamethoxazole (TMP/SMX) and 

vancomycin. The sensitivity of these antibiotics against gram positive organisms was as follow; oxacillin (26.3%), 

clindamycin (36.8%), trimethoprim/sulfamethoxazole (89.5%), and vancomycin (100%). In gram negative 

organisms; gentamicin, meropenem, and ciprofloxacin were tested on 12 out 15 gram negative isolates.Best overall 

sensitivity against gram negative organisms was meropenem (91.7%), followed by gentamicin (83.3%) and 

ciprofloxacin (83.3%). There were 6 out of 15 Gram negative bacilli isolates (40%) that were extended spectrum 
beta lactamse (ESBL) producers including; two Klebseilla pneumonia, two E. coli, one Pantoea species and one 

Enterobacter cloacae. All of these organisms were sensitive to meropenem except one organism which was 

Klebsiella pneumoniae carbapenemase-producing K. pneumoniae (KPC-Kp). 

 

There were a total of seven (16%) deaths out of 43 cases of neonatal sepsis. The details of these seven cases are 

shown in table 3. All of the seven deaths were in preterm babies (n=30), while there was no death in babies born at 

term (n=13) showing a borderline association (p=0.06). Four of these deaths happened in neonates who presented 

with early onset neonatal sepsis (n=17) as compared to three deaths in those who presented with late sepsis (n=26), 

showing no significant association (p=0.27). The comparison of deaths between the gram negative and gram 

positive infected cases showed a higher mortality in gram negative cases (p=0.02). 

 

Table 3:- characteristics of dead neonates with sepsis (N=7) 
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Discussion:- 
 Neonatal sepsis continues to be one of the major leading cause of morbidity and mortality in newborns. The 

causative organisms of neonatal sepsis are varied from one region to another, and they are changing over time. 

Despite the developments that we currently have in the medical filed, the diagnosis of neonatal sepsis can be 

challenging and it mostly relies on the clinical suspicion and the presence of positive blood culture. The clinical 

signs and symptoms of neonatal sepsis are nonspecific which makes it difficult to be diagnosed. The distribution of 

early and late onset sepsis has been reported differently in multiple studies. In our study, it was found that late-onset 

sepsis was more common than early sepsis. Similar results were reported in Taiwan where 72% of the cases had 

late-onset sepsis [18], while early sepsis was more prevalent in a study conducted in India comprising 57% of the 

included sample [19].   

 

Prematurity and low birth weight were profound in newborns who had sepsis in our study, and this is similar to the 

findings of previous studies on neonatal sepsis conducted internationally and regionally [19-21]. Thus, special 
attention should be directed to babies with prematurity and low birth weight as they are more predisposed to develop 

neonatal sepsis, and appropriate empirical therapy should be started as early as possible. Moreover, measures to 

decrease the risk of prematurity and its complications could contribute significantly to decrease the incidence of 

neonatal sepsis. Various maternal risk factors that predispose to the development of early neonatal sepsis were 

investigated with PROM being the most common maternal risk factor in this study, and it is consistent with the 

results reported in a study done in Cameroon [22]. 

 

Since the clinical picture of neonatal sepsis can be variable and overlapping with other diseases, reporting the 

common signs and symptoms associated with neonatal sepsis can be beneficial in the early identification of the 

affected babies. Our results have showed that most patients with neonatal sepsis presented with respiratory distress, 

and this is comparable to the results of a study conducted recently in Egypt [21]. In contrast, Chiabi et al. have found 
that fever and irritability are more frequent than respiratory distress [22]. 

 

The reported microbiological etiologies showed that CONS is the major causative pathogen in our sample. While 

several studies reached similar results to ours [21, 23-25], other studies from other developing countries have 

reported that gram-negative bacteria constituted the majority of the causative organisms of neonatal sepsis [26-28]. 

Our study showed that 35% of neonatal sepsis were caused by different types of gram-negative bacteria, with E. coli 

being the predominant one. E. coli was also found to be the main pathogen causing early sepsis, and this is 

consistent with the findings of Kilani and Basamad in a study from Riyadh published in 2000 [24]. Almost one third 

of isolated Gram negative bacilli in this study were ESBL producer.  In many reports, 25-50% of Gram negative 

sepsis was caused by multidrug resistant organisms [19, 29, 30]=. This is especially noticed in developing countries. 

The most plausible explanation for such rise is related to inappropriate use of antibiotics, antibiotic under dosing, 

prolonged use of antibiotics, frequent use of combined antibiotics and lack of stewardship programs.  Infection by 
gram-negative bacteria was associated with a higher rate of mortality in comparison to gram-positive bacterial 

infection. This could be attributed to multiple factors including increased virulence, prematurity, comorbidities, and 

inappropriate or delayed initial empiric therapy. Although CONS constitutes the highest percentage of neonatal 

sepsis in our hospital, it causes less severe disease and it is mostly related to inserted devices e.g. central lines. Three 

cases of neonatal sepsis in this study were caused by fungal infections, and all of them occurred exclusively in 

premature babies. This obviously related to the immature immune system of those neonates which made them more 

predisposed for such opportunistic infections. 

 

There were some limitations to this study. The small sample size that was recruited can limit the power of the study.  

Additionally, we chose to be limited to babies born in KAMC-R only in order to have inclusive clinical information 

as well as to be able to extrapolate the incidence of neonatal sepsis in our institution. 
 

In conclusion, the results of this study revealed that coagulase-negative Staphylococcus (CONS) accounted for the 

majority of neonatal sepsis cases in our hospital. Gram-negative bacteria, however, were associated with higher rates 

of mortality. Nearly halve of isolated gram-negative bacilli causing neonatal sepsis were multidrug resistant 

organisms. 
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