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Abstract 
Neonatal sepsis is a major concern with maternal and neonatal risk factors greatly being associated with 
development of neonatal sepsis. In this study, we sort to determine the associated risk factors and microbial 
profiles at Kitale County Hospital (KCH) new-born unit in Western Kenya. Data was collected from 181 eligible 
preterm neonates and cultured using standard protocols. A prevalence of 22.7% was found with majority of 
Gram positive 35 (85.4%) while Gram negative were 6 (14.6%). Coagulase Negative Staphylococcus (CoNS) 
were 31 (75.6%) with Staphylococcus epidermidis 19 (46.3%) being the majority. Mode of delivery, Prolonged 
Rupture of Membranes (PROM), foetal distress, low birth weight and poor breast feeding were major risk factors 
associated with neonatal sepsis at KCH. There is therefore need to assess the correlation between the specific 
maternal and neonatal risk factors with common circulating bacterial profiles at KCH new born unit.  
Keywords: Preterm neonate, Neonatal sepsis, New-born unit, Microbial profiles and characteristics. Western 
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1. Introduction 
Globally approximately 15 million premature infants are born yearly however, majority of these babies die 
shortly after birth due to Neonatal Sepsis (NS). Some may suffer from some type of lifelong physical, 
neurological, or educational impairment, which generates high costs in terms of their management. Incidence is 
highest in neonates and children which accounts to 47% of total infant deaths among the under-five due to 
preterm related complications (Howson et al., 2014; UNICEF, 2020). Neonatal sepsis (NS) is defined as an 
infant (< 90 days) blood infection with systematic signs and symptoms of septicaemia in the first one 
month of life (Nathan, 2019; Masanja et al., 2019).  

Neonatal Sepsis (NS) is characterized by such symptoms like respiratory distress, septicaemia, pneumonia, 
and meningitis (Nathan, 2019). It is more common in premature infants with a low birth weight (Stoll et al., 
2010). Low birth weight, low gestational age and parenteral nutrition are the common risk factors associated 
with the increased severity of the two syndromes hence need of invasive monitoring and supportive care 
(Adams-Chapman et al, 2008). These risk factors are prominent with the premature infant and involve all level 
of host defence, including cellular, humoral, barrier function etc. (Groer et al., 2015). These new-borns require 
long hospitalization periods and are subjected to several treatments and invasive procedures that put them at a 
higher risk of acquiring infection.   

Factors such as neonate age, birth asphyxia, Prolonged Rupture of Membranes (PROM), preterm births and 
infections have been documented to be the main causes of neonatal sepsis among the preterm neonates (UNICEF, 
2020). Maternal risk factors like mode of delivery makes a neonate more susceptible to early onset sepsis, due to 
their potential risk for complications to the neonate and the mother resulting to infections (Murthy et al., 2019; 
Nyma, 2020). While neonatal risk factors such as neonatal age and resuscitation at birth, were found to 
contribute to occurrence of neonatal sepsis as the neonate’s immune system is compromised leading to 
acquisition of infections. These factors were found to have a strong association on the development of neonatal 
sepsis (Adatara et al., 2019). 

Neonatal sepsis has been documented to be caused by various bacterial, viral and fungal pathogens 
depending on different times and regions (Dolin et al., 2019). Among the bacterial pathogens that have been 
commonly associated with neonatal sepsis include Klebsiella pneumoniae, Escherichia coli, Coagulase Negative 
Staphylococcus (CoNS), Staphylococcus aureus and Streptococcus agalactiae (Guo et al., 2019). Fungal 
pathogens, commonly Candida species like Candida albicans, Candida parapsilosis and Candida krusei have 
also been associated with late-onset sepsis due to maternal fungal colonization and vaginal route of delivery 
(Shane et al., 2017; Ahmed et al., 2019).  While viral pathogens such as herpes simplex viruses, enteroviruses 
and parenchoviruses have been associated with sepsis in neonates (Singh, 2020). Among the bacterial isolates 
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Gram positive pathogens have been documented as the leading causes of neonatal sepsis with obstetric factors 
being highly associated with the development of neonatal sepsis. However, in some studies the prevalence of NS 
causing bacteria have been documented to be high with Coagulase Negative Staphylococcus (CoNS) being the 
majority from all the isolated pathogens (Sorsa, 2019).  

Globally about 47% of neonatal deaths occur due to preterm and related complications (UNICEF 2020). 
The case fatality risk associated with severe bacterial infections in infants in the first month of life is 9.8 % in 
Sub-Saharan Africa, South and Latin America (Seale et al., 2014). Incidence of culture proven early-onset sepsis 
in the United States is approximately 0.3-2 per 1000 live births (Nathan, 2019). Africa countries have also not 
been left behind as they have documented high prevalence/incidence rates. For instance, in East Africa, 
prevalence of neonatal sepsis from various studies has been documented with estimates ranging from 4.7% to 
77.9% (Berkley et al, 2005; Gebrehiwot et al, 2012). For instance, in one study carried out in Ethiopia, the 
prevalence of neonatal sepsis among 351 neonates admitted in NICU Arbaminch general hospital Southern 
Ethiopia was 78.3% (Erkihun et al., 2019). In Kenya neonatal mortality rate by 2019 was at 21 deaths per 1000 
livebirths (UNICEF, 2020) while prevalence of sepsis was estimated to be 28.6% at the new born unit of 
Kenyatta National hospital in central Kenya (Geyt & Hauck, 2016; Okube & Komen, 2020). 

Antimicrobial agents offer recommendable reduction of NS. Reports on emergence of drug and multi-drug 
(MDR) resistant bacteria strains causing neonatal sepsis are on the increase globally. Effective antimicrobial 
agents against the common pathogens causing neonatal sepsis are available like intrapartum antibiotic 
prophylaxis, which are able to improve the immune system by preventing and also treating neonatal sepsis. 
However, these measures are not documented in the guidelines for the management of neonatal sepsis (Esposito 
& Principi., 2019). Few Studies on NS are available in African continent which places need for more local data 
generation to inform policy and practice on the early management and treatment of neonatal sepsis. This study 
therefore, sought to find out associated risk factors and microbial profiles among preterms in new-born unit in 
Trans Nzoia County in Western Kenya. 

 
2. Materials and Methods 
2.1 Study ethical approvals 
This study was approved by the instructional research and ethical committee of MU/MTRH (FAN: IREC 3174) 
on 6th December 2018, The National Commission for Science, Technology and Innovation 
(NACOSTI/P/19/80813/27724 on 29th January, 2019). Additional approvals were obtained from the Ministry of 
Interior and Coordination of National Government (TNZC/CONF/ED.12/2/VOL.II/107 on 27th March, 2019), 
Ministry of Education Science and Technology State Department of early learning and basic Education 
(TNZ/CNT/CDE/R.GEN/1/VOL.II/14 on 27 March 2019) and from County Government of  
Trans Nzoia, State Department of Health (CGTN/HS/COHCS/2018 on 17th April, 2019).  
Confidentiality of information obtained from the mother was maintained. 
 
2.2 Study site 
The study was conducted in Trans Nzoia county at Kitale County Hospital (KCH) New-born Unit (NBU). Trans 
Nzoia county is located in Western part of Kenya, it borders Uganda to the North West and approximately 397 
km from Nairobi (See Figure 1).   

 
Figure 1:  Map of Kenya showing location of Trans Nzoia County and Kitale (Modified from: 
(https://lands.go.ke/wp-content/uploads/2018/11/ The-map-of-Kenya.pdf) 

 

Trans Nzoia 
County 
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2.3. Study population  
i. Inclusion criteria 
Preterm neonates with a gestation age of less than 36 weeks presenting with signs and symptoms of neonatal 
sepsis (NS), admitted in the new born unit at KCH during the study period were included to this study. NS was 
determined based on criteria by Lutsar et al., 2014 and included the presence of at least 3 out of the following 
four presentations:   

 Presence of risk factors of sepsis e. g. prematurity and chorioamnionitis. 
 Presence of two or more clinical signs of sepsis such as poor reflexes, lethargy, respiratory distress, 

bradycardia, apnea, convulsions.  
 Low haemoglobin (haematocrit) levels. 
 Abnormal core temperature (>38ºC). 

ii. Exclusion criteria 
Preterm neonates whose mothers did not give consent for their participation and those who were on antibiotic 
treatment were excluded from the study.  
 
2.4 Sample size calculation  
A prevalence rate of 13% bacteraemia was used to calculate the sample size in accordance to the findings of a 
study conducted at Kilifi District Hospital, Kenya (Berkley et al., 2005). Sample size was determined using 
Cochran’s formula of 1997 (Cochran, 2007) giving a 181 as the minimum number of participants required in the 
study. 
 
2.5 Study design 
Descriptive cross-sectional study was conducted between May 2018 to June 2020. A total of 181 mothers 
consented into the study and were interviewed using well-structured questionnaires to obtain data on 
demography and medical history. Blood samples were drawn for microbial and biochemical laboratory analysis. 
 
2.6 Laboratory analyses  
2.6.1 Blood collection 
Blood sample (3ml) was collected aseptically in triplicates and inoculated into diphasic blood culture bottle 
(Himedia-India) and labelled with study number, date and time of sample collection. The samples were sent 
immediately to the laboratory for culture.  
2.6.2 Bioassays 
i. Blood culturing 
Blood culturing was done on the blood samples obtained from the children using established protocols as applied 
before (Wayne, 2007). Briefly, the collected blood samples were immediately cultured in diphasic blood culture 
bottles (prepared as per the manufacturer’s instructions) using continuously blood cultured method, incubated at 
37oC and monitored daily for any changes (Haemolysis, Clotting and turbidity). Positive blood cultures were 
sub-cultured on 5% sheep blood agar and chocolate blood agar and were incubated aerobically and anaerobically 
at 37o C for 18 hours.  
ii. Gram staining 
Gram staining was performed on positive blood cultures for identification of pathogens using established 
protocols as used before (Behera et al., 2010; Hussein, 2016). A bacterial suspension was prepared from 1-2 
bacterial colonies and used to prepare a smear on a microscope slide using a sterile inoculating loop before 
staining. Staphylococcus aureus (ATCC 25923) and Escherichia coli (ATCC 25922) were used as positive 
control and negative control respectively. 
iii. Biochemical tests 
Identification of pathogens of interest causing neonatal sepsis was done using various biochemical tests in 
triplicates.  
 
2.7 Statistical analysis 
Descriptive and inferential statistics were performed on the data. Fisher’s exact test and odds ratio (OR) analysis 
was used to test the distribution differences in variables between maternal and neonatal factors and neonatal 
sepsis (positive blood culture) at the significance level of P < 0.05. All statistical analyses were performed using 
IBM SPSS Statistics v21.  
 
2.8. Ethical approvals 
This study was approved by the instructional research and ethical committee of MU/MTRH (FAN: IREC 3174) 
on 6th December 2018, The National Commission for Science, Technology and Innovation 
(NACOSTI/P/19/80813/27724 on 29th January, 2019). Additional approvals were obtained from the Ministry of 
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Interior and Coordination of National Government (TNZC/CONF/ED.12/2/VOL.II/107 on 27th March, 2019), 
Ministry of Education Science and Technology State Department of early learning and basic Education 
(TNZ/CNT/CDE/R.GEN/1/VOL.II/14 on 27 March 2019) and from County Government of Trans Nzoia, State 
Department of Health (CGTN/HS/COHCS/2018 on 17th April, 2019). Confidentiality of information obtained 
from the mother/ guardian was maintained. 
 
3. Results 
3.1 Demographic characteristics  
Majority of the neonates were female 107 (59.1%) while 74 (40.9%) were male. Their age ranged from ≤ 24 
hours to ten-day olds with a mean age of 2.48 ± 1.899 days. Their mothers’ gestation age ranged from 30 to 36 
completed weeks with a mean of 34.10±1.74. The neonates’ body temperature ranged from 38.0 to 39.6°C with a 
mean of 38.6 ± 0.3°C, their birth weight mean was 2142 ± 482.01 grams while their first day of presentation 
with signs of sepsis had a mean age 2.3±1.9 days. The summary of demographic findings are as summarized in 
Table 3.1. 
Table 3.1: Neonatal demographics  

Variables Frequency (N=181) Percent (%) 
Mean SD 

a. Gender     

      i.   Male 74 40.9   

      ii.  Female 107 59.1   

b. Age of the neonates (days)   2.48 ±1.899 

c. Gestational age at delivery (weeks)   34.10 ±1.74 

d. Body temperature (0C)   38.6 ±0.3 

e. Birth weight (Grams)   2142 ±482.01 

f. Age (in day) of first presentation with sepsis 2.35 ±1.9 
 

  
SD- Standard Deviation 
 
3.2. Antenatal History 
This study also found out mothers’ past antenatal medical history and the findings are as summarized in Table 
3.2 below. Majority of the mothers 149 (82%) had spontaneous virginal delivery (SVD) compared to 32 (18%) 
caesarean section (CS) mode. On the other hand, four (4) mothers accounting for 2.2% had a history of 
unspecified urinary tract infection during pregnancy while those with any type of illness in pregnancy were 28 
(15.5%). Two (2) mothers tested positive for KHAN test while 4 experienced discharge during pregnancy. A 
further 8 (4.4%) had premature rapture of membranes. 
Table 3.2: Mother’s past medical history (antenatal history) 
Variables Frequency (N=181) Percent (%) 
a. Mode of delivery   
      i.   Spontaneous virginal delivery (SVD) 149 82 
      ii.  Caesarean Section (CS) 32 18 
b. Unspecified urinary tract infection 4 2.2 
c. Any illness in pregnancy 28 15.5 
d. Khan positive 2 1.1 
e. Any discharge during pregnancy 4 2.2 
f. Premature rapture of membranes 8 4.4 
 
3.3. Risk factors associated with occurrence of neonatal sepsis among preterm neonates 
The maternal risk factors associated with the occurrence of neonatal sepsis among the 41 preterm neonates who 
had laboratory confirmed neonatal sepsis were studied and the findings are summarized in Table 3.3. Illness in 
pregnancy and premature rapture of membranes during delivery were not statistically significant at p=0.259, 
CI=0.243-1.495 and (p=0.358, CI=0.050-3.134) respectively. Spontaneous virginal and caesarean section modes 
of delivery had OR₌1.101, χ2=0.046, CI=0.457-2.650 p=0.830 while prolonged rapture of membranes appeared 
to be associated with development of neonatal sepsis however did not reach statistical significance (p=0.900). 
Urinary tract infection (UTI) and maternal antibiotics taken both had no association with development of preterm 
neonatal sepsis (see Table 3.3). 
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Table 3.3: Association between maternal factors and development of neonatal sepsis 
  Neonatal sepsis (N = 41) 
Factors n Percent 

(%) 
OR Chi-

square   
95% CI P-value  

a. Mode of delivery   1.101 
χ2 

=0.046 0.457-2.650 
p = 
0.830 

i. SVD 34 82.9     
ii. C-Section 7 17.1     

b. Illness in pregnancy 5 12.2 0.602 
χ2 = 
1.275 0.243-1.495 

p = 
0.259 

i. Khan Test 0 0     

ii. Discharge during pregnancy 1 2.4 0.924 
χ2 = 
0.005 0.098-8.667 

p = 
0.945 

iii. UTI In pregnancy 1 2.4 0.693 
χ2 = 
0.112 0.079-6.045 

p = 
0.738 

c. Prolonged of rapture of membrane>18hrs 2 4.9 1.108 
χ2 = 
0.016 0.222-5.524 

p 
=0.900 

d. Premature rapture of membrane 1 2.4 0.396 
χ2 = 
0.844 0.050-3.134 

p = 
0.358 

e. Maternal antibiotics taken 1 2.4 0.693 
χ2 = 
0.112 0.079-6.045 

p = 
0.738 

OR: Odds Ratio. p: Statistically significant(p˂0.05), CI: Confidence Interval     
The neonatal risk factors associated with the occurrence of neonatal sepsis were also determined by this 

study as summarized in Table 3.4 below. Foetal distress was strongly associated and statistically significant with 
development of neonatal sepsis with OR=2.244, χ2 =5.633, CI=1.143-4.407(p=0.018). Low birth weight was 
also linked to development of neonatal sepsis OR=1.867, χ2 =1.691, CI=0.721-4.834 (p=0.194) and those 
preterm neonates who were not breast feeding well were highly likely to develop neonatal sepsis OR=1.688, χ2 
=1.338, CI=0.691-4.123 (p=0.247). 
Table 3.4: Association between neonatal factors and development of neonatal sepsis 

 Neonatal sepsis (N =41)    
Variable  n Percent 

(%) 
OR Chi-

square   
95% CI P-value  

a. Birth weight   1.867 χ2 =1.691 0.721-4.834 p = 0.193 
i. Normal 36 87.8     

ii. Low Birth weight 5 12.2     
iii. Central Line 1 2.4 1.008 χ2 = 0.365 0.993-1.023 p = 0.574 
iv. Breast feeding 41 100     
v. Parenteral nutrition  0 0     

b. Foetal distress 24 58.5 2.244 χ2 = 5.633 1.143-4.407 p = 0.018* 
c. NOT Breast feeding well 9 21.9 1.688 χ2 = 1.338 0.691-4.123 p =0.247 
OR: Odds Ratio. *: Statistically significant(p˂0.05), CI: Confidence Interval    
 
3.4 Microbial profiles of isolates associated with development of neonatal sepsis among preterms. 
i. Culturing findings 
From the 181 blood cultures that were incubated at 37o C up to 14 days, 41 (22.7%) turned positive by showing 
the presence of either haemolysis, clotting and agglutination. On further subculturing on 5% sheep blood agar 
and purity plating on Mueller Hinton, 41 (22.7%) bacteria were isolated as shown in Table 3.5 below. The 
isolated bacteria demonstrated either Beta (complete) haemolysis, Gamma (no haemolysis) and Alpha (partial 
haemolysis) on sheep blood agar. Gram staining and various biochemical tests were further performed to identify 
the species of interest.  
ii. Gram staining findings 
This was also performed on all the positive cultures 41(100%) to identify the isolated bacteria.  The bacteria 
were separated into two groups, Gram positive cocci 35 (85.4 %) and they did present themselves as purple in 
colour while the Gram-negative rods 6 (14.6%) did present themselves as pink in colour as shown in Table 3.5 
below. 
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Table 3.5: Culture and Gram staining 

Variables 
Frequency 
(n=181) Percent (%) 

a. Blood culture 181 100 
    i. Blood culture positive (Haemolysis /Clotting / Turbidity) 41 22.7 
    ii. Sub culture and purity plating 41 22.7 
b. Gram staining (n=41) 41 100 
    i. Gram positive 35 85.4 
    ii. Gram negative 6 14.6 

Table 3.6 describes the distribution profiles of bacteria that were isolated, Gram positive bacteria were 35 
(85.4%) majority comprised of Coagulase Negative Staphylococcus (CoNS) 31 (75.6%). Among the CoNS, 
Staphylococcus epidermidis were 19 (46.3%), Staphylococcus hemolyticus 5 (12.2%), Staphylococcus hominis, 
Staphylococcus lentus and Staphylococcus warneri all were 2 isolates each (4.9%), Staphylococcus 
saprophyticus one (2.4%), Enterococcus ssp 3 (7.3%) while Staphylococcus aureus was one (2.4%). Gram 
negative bacteria 6 (14.6%) comprised of Salmonella spp 3 (7.6%) while Escherichia coli, Pseudomonas 
aeruginosa and Acinectobactor spp had one isolate each (2.4%). 
Table 3.6: Distribution of microbial profiles      

 n Isolates N= 41 
Profile of isolates   Percent (%) 

i. Gram positive N = 35 (85.4%)   
 Staphylococcus aureus  1 2.4 
 Enterococcus ssp  3 7.3 
 Coagulase negative Staphylococcus (CoNS) N = 31 (75.6%)  

 
‐ Staphylococcus epidermidis  19 46.3 
‐ Staphylococcus haemolyticus  5 12.2 
‐ Staphylococcus hominis  2 4.9 
‐ Staphylococcus lentus  2 4.9 
‐ Staphylococcus saprophyticus  1 2.4 
‐ Staphylococcus warneri  2 4.9 

ii. Gram negative N = 6 (14.6%)  
 

 Escherichia coli  1 2.4 
 Pseudomonas aeruginosa  1 2.4 
 Acinetobacter spp  1 2.4 
 Salmonella spp  3 7.3 

Total    41 99.8 
 
4. Discussion 
Child birth is a natural process after pregnancy has been carried to term, due to many physiological and 
environmental factors the neonate may be delivered before term (WHO., 2019). Many factors (maternal and 
neonatal) predispose the neonate to blood bacterial infection. For instance, it has been documented that 
environmental factors such as hospital acquired infections may contribute significantly to the development of 
neonatal sepsis (Spearman et al., 2015). 

From this study 181 blood samples for culture were analysed and 41 were confirmed culture positive for 
neonatal sepsis giving a prevalence of 22.7%. Globally sepsis is the major cause of neonatal morbidity and 
mortality responsible for 30-50% of the total number of neonatal deaths in a year among developing countries 
(Aijaz, 2012). This finding may be attributed to various factors among them is poor health care 
practice/management in both maternal and neonatal care or by environmental factors. Similar studies have been 
done in Kenya, for instance a study done at Kisii level five hospital (Muturi et al., 2018) found out a prevalence 
of 19.7% and at Kenyatta National Hospital a prevalence of 28.6% was reported (Geyt & Hauck, 2016; Okube & 
Komen, 2020). Both of these studies did indicate that maternal, neonatal and environmental factors were 
responsible for such prevalence. However, in another study done at NICU Arbaminch General Hospital South of 
Ethiopia contrasted our findings as prevalence of 78.3% was reported and was attributed to maternal and 
neonatal health related factors (Erkihun et al., 2019). Such differences in prevalence could be there globally 
could be due to geographical locations, different maternal and neonatal healthcare practices, policies and 
management. 

Maternal factors under study were found out that mode of delivery; spontaneous virginal delivery (SVD) 
and Caesarean section (C-Section) with odds of 1.101 had a relationship with the development of neonatal sepsis 
although the association was not statistically significant. SVD may have attributed to development of neonatal 
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sepsis due to exposure to virginal and faecal bacteria as reported in a study carried out in Ghana at a specialist 
hospital (Adatara., 2019), while C-section, preterm neonates may have been exposed due to invasive surgery, 
environmental factors and extended hospital stay (Bager, et al, 2010; Adatara., 2019). These findings do not 
concur with a study done in Ghana where mode of delivery was not associated with development of neonatal 
sepsis (Siakwa et al., 2014). Prolonged rupture of membranes (PROM) greater than 18 hours with odds of 1.108 
was associated with neonatal sepsis, these could be due to chorioamnionitis (infection of membranes that 
surround the foetus). This finding is similar to findings of a study done in north India, which demonstrated a 
relationship between chorioamnionitis and PROM (Gupta, 2019).  

Among the neonatal factors foetal distress was a single but most neonatal risk factor strongly linked to 
neonatal sepsis with OR of 2.244 with statistical significance of p=0.0018. Being the uncommon complication of 
labor where the fetus had breathing challenges and resuscitation urgently needed, contamination of equipment 
used could play a major role. This finding is similar to a study which found out that neonatal sepsis was 
associated with pneumonia like respiratory distress (Ghafoor et al., 2020). 

Low birth weight was linked to development of NS with OR-1.867 with statistical significance of p=0.193. 
This may be an indicator of ill health and may require prompt attention and clinical management as it has been 
documented to predispose neonates to infections (Softić, 2017). This finding is similar to one documented in a 
study done in South Africa where low birth weight was an important risk factor as it was attributed to 
development of neonatal sepsis in preterms (Schrag et al., 2012).  

Breast feeding is important for optimal growth and development; it protects neonates against septicaemia by 
providing defence factors (IgA antibodies) as described by (Gopalakrishna & Hand 2020). Neonates who were 
not breast feeding well (OR=1.688) had high likelihood of developing sepsis. This could be attributed to array of 
possible other neonatal intrinsic factors like low birth weight, illness or alternative feeding contamination. 
However, these findings do not concur with those by Mugadza et al, (2017) who found out that early and correct 
breast-feeding initiation was associated with development of neonatal sepsis. Good maternal and neonatal health 
care practices and adherence to guidelines by health professionals may reduce the risk of developing sepsis. 

Isolated bacterial profiles found to be responsible were predominantly Gram positive 35 (85.4%) followed 
by Gram negative 6 (14.6%). Our findings do concur with various studies that have indicated that NS in preterm 
neonates is commonly induced by Gram Positive bacteria as compared to Gram negative (El-Din et al., 2015; 
Thapa & Sapkota, 2019). However, these findings differ from those obtained in a study done by Ghafoor et al., 
(2020) which did report that majority of isolates were Gram negative 44 (57.9%) with Escherichia coli (13.1%) 
being the most predominant isolate followed by Klebsiella pneumoniae (11.8%), Acinetobacter spp (10.5%), 
Pseudomonas aeruginosa (7.9%), Enterobacter spp (5.3%), Serratia spp (5.3%), and lastly Proteus spp (3.9%).  
Gram positive isolates were 32 (42.1%), it’s worth to note that such findings may differ from site to site due to 
different niche characteristics and cleanliness amongst other factors.  

Coagulase negative Staphylococcus (CoNS) were the majority among the Gram positive isolates 31(75.6%), 
this may be due to their ubiquitous nature of being found on human skin and being a leading cause of 
nosocomial infection (El-Din et al., 2015). It concurs with a study done in Egypt which found out CoNS as 
majority of isolates (El-Din et al., 2015). Among the CoNS, Staphylococcus epidermidis isolates were found to 
be the majority 19 (46.3%), this may be attributed to their ability to form biofilms hence persisting in the 
environment and also their ability to resist a number of antimicrobial agents as documented in various studies 
(Seng et al., 2017; Sheikh et al., 2019). These findings are similar to those documented in a study done by Grace 
& Obaro, (2019) in a systemic review of journals from randomly selected countries China, India, Kenya, Sweden, 
Nigeria, France, Zambia which also documented Staphylococcus epidermidis as the predominant isolates. 
Antibiotic resistance is corelated to biofilm formation among Coagulase Negative Staphylococcus (CoNS) 
especially in Staphylococcus epidermidis (Sheikh et al., 2019). Biofilm formation has been documented to be the 
main virulence determinant among the bacteria responsible for NS, it occurs especially in invasive procedures 
that are involved in management of neonatal sepsis (Le et al., 2018). This has resulted to antimicrobial resistance 
as bacteria are able to persist in environment for long due to presence of resistant genes in the biofilms, hence 
prolonging treatment (Sheikh et al., 2019).  
 
5. Conclusions and recommendation 
The prevalence of NS at KCH was determined to be at 22.7% among preterm neonates with both maternal 
factors including mode of delivery, Prolonged Rupture of Membranes (PROM) and neonatal factors including 
foetal distress, low birth weight and poor breast feeding being the major risk factors. On the profiles of 
organisms causing neonatal sepsis, Gram positive isolates were the majority comprising of CoNS with 
Staphylococcus epidermidis being the majority. There is need to assess the correlation between the specific 
maternal and neonatal risk factors and common circulating bacterial profiles at Kitale County Hospital New 
Born Unit.  
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