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ABSTRACT  
 

BACKGROUND፡ Globally, over 3 million newborn die each year, 
one million of these attributed to infections. The objective of this 
study was to determine the etiologies and clinical characteristics 
of sepsis in neonates admitted to intensive care unit of a tertiary 
hospital in Ethiopia. 
METHODS: A longitudinal hospital based cohort study was 
conducted from April 1 to October 31, 2018 at the neonatal 
intensive care unit of Jimma Medical Center, southwest Ethiopia. 
Diagnosis of sepsis was established using the World Health 
Organization’s case definition. Structured questionnaires and 
case specific recording formats were used to capture the relevant 
data. Venous blood and cerebrospinal fluid from neonates 
suspected to have sepsis were collected.  
RESULTS: Out of 304 neonates enrolled in the study, 195 
(64.1%) had clinical evidence for sepsis, majority (84.1%; 
164/195) of them having early onset neonatal sepsis. The three 
most frequent presenting signs and symptoms were fast breathing 
(64.6%; 122/195), fever (48.1%; 91/195) and altered feeding 
(39.0%; 76/195). Etiologic agents were detected from the blood 
culture of 61.2% (115/195) neonates. Bacterial pathogens 
contributed for 94.8% (109/115); the rest being fungal etiologies. 
Coagulase negative staphylococci (25.7%; 28/109), 
Staphylococcus aureus (22.1%; 24/109) and Klebsiella species 
(16.5%; 18/109) were the most commonly isolated bacteria.  
CONCLUSION: Majority of the neonates had early onset 
neonatal sepsis. The major etiologies isolated in our study 
markedly deviate from the usual organisms causing neonatal 
sepsis. Multicentre study and continuous surveillance are 
essential to tackle the current challenge to reduce neonatal 
mortality due to sepsis in Ethiopia.  
KEYWORDS: Neonatal mortality, neonatal sepsis, isolates, blood 
culture, Ethiopia 
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INTRODUCTION  
 
 

In 2018, 5.3 million children died before 
reaching their fifth birthday of which 2.5 million 
(47%) died in the first month of life. Sub-
Saharan Africa had the highest under five 
mortality rate, with a neonatal mortality rate of 
28 deaths per 1,000 live births. A significant 
proportion of neonatal mortality is attributable to 
neonatal infections (1,2). In Ethiopia, the current 
neonatal mortality rate is 30 per 1000 live births 
and neonatal infections is one of the top three 
causes of neonatal mortality (3). Besides 
increased mortality, neonatal sepsis predisposes 
to several neuro-developmental complications 
(4–6).    

Diagnosis and management of neonatal 
sepsis are among the greatest challenges health 
workers face. Some of the challenges are lack of 
specific signs and symptoms and unavailability 
of the necessary laboratory investigations, 
particularly in developing countries (7,8). This 
necessitates the initiation of empirical antibiotic 
therapy till sepsis is either ruled out or 
confirmed and until specific organisms are 
isolated. The ever changing patterns of the 
etiologic agents of sepsis and the dramatically 
increasing rate of multidrug resistant organisms 
are also additional challenges on the use of these 
empiric treatment regimens, delaying the 
effective treatment of these infections (8,9). 
Ethiopia is not an exception to these and similar 
challenges and practices are encountered in 
many of the health facilities in the country.  

Neonatal sepsis is usually classified into 
early onset neonatal sepsis (EONS) if it occurs 
in the first 7 days of life and late onset neonatal 
sepsis (LONS) if it occurs between 7 and 28 
days of life. Huge variations are observed in the 
etiology of sepsis depending on host and 
environmental factors. Etiological data from low 
and middle- income countries (LMICs),  are  
very  limited, even if some studies conducted in 
these regions have demonstrated the most 
common causative agents of neonatal  sepsis to 
be S.  aureus, Escherichia  coli and Klebsiella 
spp.(10–14).  

In Ethiopia, only few studies have been 
published on neonatal sepsis which have 
indicated the common etiologies to be S. aureus, 

Coagulase negative staphylococci (CONS), 
Klebsiella spp and E. Coli (15,16), necessitating 
further studies to be conducted to characterise 
the clinical findings and etiologies of neonatal 
sepsis in the local context. Hence, this study was 
done with the aim of describing the etiology, 
clinical characteristics and outcome of neonates 
admitted to Jimma Medical Center (JMC) with 
neonatal sepsis. The current study is a sub-study 
of a large study conducted to determine the 
magnitude, clinical characteristics, etiologies 
and antimicrobial susceptibility pattern of the 
isolates of neonatal sepsis. A separate article on 
the antimicrobial susceptibility of the isolates 
will be prepared 
 
METHODS 
 
Study settings: The study was conducted at the 
neonatal intensive care unit (NICU) of JMC, a 
tertiary hospital in Southwest Ethiopia.  
 

Study design and period: A longitudinal 
hospital based cohort study comparing neonates 
with signs/symptoms of sepsis to those without 
signs/symptoms of sepsis was conducted from 
April 1 to October 31, 2018. In addition, in the 
subgroup of neonates with signs/symptoms of 
sepsis, we conducted a descriptive 
microbiological sub-study that is highlighting 
the spectrum of infectious agents in neonates 
with signs/symptoms of sepsis. 
 
Selection of study participants: Included in 
this study were newborns younger than 28 days 
admitted to the NICU during the study period, 
enrolled consecutively after their parents or care 
givers gave informed consent. After enrolment, 
the neonates were followed until discharge to 
assess the discharge outcome. 
 
Data collection procedures: Patients were 
categorized on admission into those with clinical 
diagnosis of sepsis and those without. Case 
specific recording format was used to capture 
relevant variables. Both groups of patients were 
followed according to the protocols of the unit. 
Neonates with no sepsis on admission who 
developed signs and symptoms of sepsis after 
admission were later categorized with the group 
with sepsis. 
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The neonates were evaluated and treated by the 
treating physicians as per the standard protocol 
at the hospital. Clinical diagnosis of sepsis was 
made based on the World Health Organization’s 
(WHO) criteria of presence of one or more of 
the following symptoms: temperature instability 
(>38 or <35.5oC), tachypnea 
(≥60breaths/minute), poor feeding/unable to 
feed, respiratory distress, convulsions, decreased 
movement or no movement at all (2). 
Additionally, the presence of risk factors for the 
development of sepsis was also used to support 
the diagnosis. Clinical data were collected by 
trained nurses and physicians working in the 
NICU (the nurses collected the relevant data and 
the physicians verified the data collected by the 
nurses); blood samples were collected by the 
nurses and cerebrospinal fluid (CSF) by the 
treating physicians. 
 

Specimen collection and processing: In the 
subgroup of neonates suspected to have sepsis, 
1-3ml venous blood was collected and 
inoculated into aerobic BACTEC bottles 
(BACTEC Peds Plus/F medium, Becton 
Dickinson, USA) which were then incubated in 
BACTEC FX40 automated machine. Samples 
flagged as positive on BACTEC were sub-
cultured onto Columbia 5% sheep blood, 
MacConkey, and Chocolate agar (Oxoid, 
Basingstoke, United Kingdom). Additionally, 2-
3ml of CSF was collected under aseptic 
conditions for analysis and culture. Isolation and 
identification of bacterial pathogens was 
performed according to standard microbiological 
techniques (17). In the subgroup of neonates 
without clinical suspicion of sepsis, no analysis 
of microbiological specimen was performed. 
 

Data processing, analysis and interpretation: 
Data was entered into epidata version 3.1 and 
then exported to and analyzed with SPSS 
version 20.0. Descriptive statistics like 
frequency and proportion was carried out to 
describe the data and results are presented as 
narrations and using tables and figures. 
 

Ethical considerations: Ethical clearance was 
obtained from Institutional Review Board of 
Jimma University Institute of Health in Ethiopia 
(IHRPGD/274/2018) and The Ethics Committee 
at the Medical Faculty of Ludwig-Maximilians-
Universität of Munich, Germany. Written 
informed consent was obtained from parents or 
care takers. All study procedures were 
conducted as per the guidelines of good clinical 
practices. All laboratory results were timely 
communicated with the treating physicians so 
that the treatment of the neonates could be 
adjusted accordingly.   
 
RESULTS 

Background characteristics of the neonates: 
A total of 304 neonates, 57.9% (176) being 
male, were enrolled in the study. About 63.0% 
(188) of them were delivered through 
spontaneous vaginal delivery. Most of the 
neonates (258, 86.3%) were younger than 7 days 
at admission. Only 48.0% (146) of them had 
their weight determined at birth, 75 (51.4%) 
being low birth weight (< 2500 g). Gestational 
age was determined by the New Ballard Score 
(NBS) for 65.5% (199/304) of the neonates, 
41.7% (83/199) being preterm. One fifth 
(63/304, 20.7%) of the neonates were 
resuscitated at birth (Table 1). There was no any 
significant association seen between these 
variables and blood culture result. 
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Table 1: Background characteristics of neonates admitted to neonatal intensive care unit of JMC. 
 
 

Variable  Category  Total  Sepsis, N (%) No sepsis, N (%) 
Sex (N=304) Male  176 124 (70.5) 52 (29.5) 

Female  121 69 (57.0) 52 (43.0) 
Birth weight (N=146) <1500 25 7 (28.0) 18 (72.0) 

1500 – 2499 50 16 (32.0) 34 (68.0) 
≥2500 71 48 (67.6) 23 (32.4) 

Admission weight (N=176) <1500 14 6 (42.9) 8 (57.1) 
1500 – 2499 48 28 (58.3) 20 (41.7) 
≥2500 114 99 (86.8) 15 (13.2) 

Gestational age by NBS* 
(N=199) 

<37 83 30 (15.1) 53 (26.6) 
≥37 116 84 (42.2) 32 (16.1) 

Age at admission (N=299) <7 days 258 156 (60.5) 102 (39.5) 
≥7days 41 36 (87.8) 5 (12.2) 

Resuscitation at birth Yes  63 30 (47.6) 33 (52.4) 
No 178 119 (66.9) 59 (33.1) 

*-New Ballard Score 
 

Maternal socio-demographic, obstetric and medical characteristics: The majority of the mothers were 
between 18 and 35 years (284/304, 93.3%) and about half (146/304, 48.0%) were illiterate. Regarding the 
obstetric characteristics, 44.9% (136/304) of the mothers were primipara; most (291/304, 95.8%) had at 
least one ANC follow up visit, and the majority delivered at health facilities (284/304, 94.3%). Only very 
few of the mothers had associated medical illnesses with hypertension, human immunodeficiency virus 
(HIV), congestive heart failure and diabetes mellitus seen in 10 (3.2%), 2 (0.7%), 2 (0.7%) and 1 (0.3%) 
respectively (Table 2 and 3). 

Among maternal obstetric conditions, prolonged labor (more than 24hours) was seen in 13.9% 
(42/304) whereas prolonged rupture of membrane (more than 18hours) and meconium stained amniotic 
fluid were reported in 11.9% (36/304) and 7.4% (22/304) of the mothers respectively. Moreover, urinary 
tract infection (4.5%; 14/304), fever in the last 7 days before delivery (3.6%; 11/304), chorioamnionitis 
(3.3%; 10/304) and foul-smelling amniotic fluid (3.0%; 9/304) were documented in small proportion of 
the mothers (Tables 2 and 3). 

 
Table 2: Maternal socio-demographic characteristics in neonates admitted to JMC. 
 
Variable  Category Total N (%)  Sepsis, N (%) No sepsis, N (%) 
Maternal age in years (N=298) <18 6 2 (33.3) 4 (66.7) 

18-35 284 188 (66.2) 96 (33.8) 
>35 8 4 (50.0) 4 (50.0) 

Residency (N=281) Urban  121 80 (66.1) 41 (33.9) 
Rural  160 101 (63.1) 59 (36.9) 

Educational status (N=297) None 111 73 (65.8) 38 (34.2) 
Read and write only 35 26 (74.3) 9 (25.7) 
Primary 60 37 (61.7) 23 (38.3) 
Secondary  50 34 (68.0) 16 (32) 
Above high school 41 23 (56.1) 18 (43.9) 

Occupation (N=295) Housewife 214 141 (65.9) 73 (34.1) 
Self employed 28 22 (78.6) 6 (21.4) 
Government employee 31 19 (61.3) 12 (38.7) 
Farmer  13 6 (46.2) 7 (53.8) 
Other  9 5 (55.6) 4 (44.4) 
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Table 3: Maternal obstetric and medical conditions in neonates admitted to JMC 
  
 

Variable Total Sepsis, N 
(%) 

No sepsis, 
N (%) 

p (95% CI) 

Parity (N=303) 1 136 91 (66.9) 45 (33.1) .15 (.85, 2.81) 
2-4 126 79 (62.7) 47 (37.3)  
≥5 41 25 (61.0) 16 (39.0)  

Antenatal care (N=304) Yes 291 185(63.6) 106 (36.4) .36 (.31, 25.98) 
No 13 10 (76.9) 3 (23.1)  

Urinary tract infection (N=304) Yes 14 11 (78.6) 3 (21.4) .87 (.21, 3.81)  
No 290 184 (63.4) 106 (36.6)  

Prolonged rupture of membrane 
(N=298)  

Yes 36 29 (80.6) 7 (19.4) .09 (.87, 7.81)  
No 262 160 (61.1) 102 (38.9) 

 
 

Prolonged labor (N=301) Yes 42 35 (83.3) 7 (16.7) .32 (.62, 4.17) 
No 259 

 
158 (61.0) 101 (39.0)  

Fever in the last 7 days before 
delivery (N=304) 

Yes  
No 

11 
293 

9 (81.8) 
186 (63.5) 

2 (18.2) 
107 (36.5) 

.45 (.09, 2.83) 

Fever during labor and delivery 
(N=304) 

Yes 
No 

19 
285 

14 (73.7) 
181 (63.5) 

5 (26.3) 
104 (36.5) 

.49 (.22, 2.08)  

Foul smelling liquor (N=274) Yes 9 7 (77.8) 2 (22.2) .33 (.31, 1.48) 
No 
 

265 
 

165 (62.3) 
 

100 (37.7) 
 

 

Chorioamnionitis (N=211) Yes 10 9 (90.0) 1 (10.0) .34 (.82, 1.80)  
No 
 

201 
 

122 (60.7) 
 

79 (39.3) 
 

 

Meconium stained amniotic fluid 
(N=218) 

Yes 22 14 (4.7) 8 (2.7) .17 (.16, 1.39) 
No 
 

196 
 

125 (41.8) 
 

71 (23.7) 
 

 

Place of delivery (N=301) Institutional  284 184 (67.8) 100 (32.2) .78 (.18, 10.04) 
Home  17 10 (58.8) 7 (41.2)  

Mode of delivery (N=299) SVD 188 114 (38.1) 74 (24.7)  .47 (.70, 
2.15) 

CS 104 75 (25.1) 29 (9.7)  
ID 7 3 (1.0) 4 (1.3)  

SVD: Spontaneous vaginal delivery; CS: Cesarean section; ID: Instrumental delivery   
 
Clinical profile of neonates admitted with 
sepsis: Out of the 304 neonates included in this 
study, 195 (64.1%) had sepsis according to the 
clinical definition, majority (84.1%; 164/195) of 
them having EONS. The most frequently 
observed signs and symptoms were fast 

breathing (62.6%; 122/195), fever (46.7%; 
91/195), altered feeding (39.0%, 76/195), 
respiratory distress (33.8%; 66/195) and 
hypothermia (31.8%; 62/195) (Figure 1). 
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Figure 1: Clinical presentation of neonates admitted with sepsis to NICU of JMC  
[*Include apnea (7), skin pustules (7), pallor (6), eye discharge (5), abdominal distension (5), umbilical 
discharge (3), and bulged fontanels (2)] 
 
Laboratory investigations: Microbiological 
investigations only in the subgroup of neonates 
with signs of sepsis were conducted and 
included in this work. Blood culture was done 
for 96.4% (188/195) of the neonates with 
suspected sepsis. Of these, 61.2% (115/188) 
were positive; 109 were bacteria whereas 6 were 
fungi. In two neonates, multiple organisms were 
detected on blood culture. Coagulase Negative 
Staphylococcus (CONS) (25.7%; 28/109), S. 
aureus (22.0%; 24/109) and Klebsiella spp. 
(16.5%; 18/109) were the three predominant 
bacteria isolated. Other gram positive bacteria 
isolated were micrococcus spp. (3/109, 2.8%), 
Group B streptococcus (3/109, 2.8%) and 
Listeria monocytogenes (1/109, 0.9%) whereas 
the other gram negative bacteria isolated were E. 
coli (2/109, 1.8%), Enterobacter spp. (2/109, 
1.8%), Providentia spp. (2/109, 1.8%), Proteus 
mirabilis (1/109, 0.9%) and Serratia spp. (1/109, 
0.9%). 

Lumbar puncture and CSF culture were 
performed for 68.2% (133/195) and 72.9%  
(97/133) of neonates with sepsis respectively. 
Pleocytosis (white cell count of ≥15cells/mm3) 
was detected in 8.3% (11/133) whereas culture 

was positive in only 4.1% (4/97). No 
microorganism was detected on CSF gram stain 
(microscopy). The organisms isolated from the 
CSF cultures were Citrobacter spp. (1), K. 
pneumoniae (2) and Acinetobacter spp. (1). 
 

Treatment given to those with sepsis: Majority 
of the newborns with sepsis, 90% (171/190), 
received combination of ampicillin and 
gentamicin whereas 16/190 (8.4%) received 
combination of ceftriaxone and gentamicin. 
Only few of them received combination of 
ceftazidime and vancomycin (3/190, 1.6%). 
  

Clinical outcome of the neonates: Overall, the 
majority of the neonates were discharged with 
improvement (233, 76.9%), whereas 43 (14.2%) 
died in the hospital. Out of the 43 deaths, 19 
(44.2%) had sepsis and 14 of these 19 deaths 
with sepsis (73.7%) had positive blood culture 
results. This gives a death rate among those with 
clinical sepsis 9.7% (19/195) whereas the death 
rate among the culture confirmed ones is 12.2% 
(14/115). The death rate among the gram 
negative isolates is almost 4 times (10/52, 
19.2%) higher than that seen in neonates with 
gram-positive isolates (3/59, 5.1%) (Figure 2).  

122

153

76 66
40

29 20 12 12
35

0
20
40
60
80

100
120
140
160
180

Fast
 br

eat
hin

g

Tem
pe

rat
ure

 un
sta

bil
ity

Alte
red

 fe
ed

ing

Resp
ira

tor
y d

ist
res

s

Dep
res

sed
 ne

on
ata

l re
fle

xe
s

Con
vu

lsi
on

Jau
nd

ice

Vom
itti

ng

Decr
eas

ed
 or

 ab
sen

t m
ov

em
en

t

Othe
rs*

N
um

be
r 

of
 su

bj
ec

ts
 

Clinical signs and symptoms



 
                 Clinical Profile of Neonates…                                                      Melkamu B. et al                                                                                         

 
  
DOI: http://dx.doi.org/10.4314/ejhs.v31i3.5  
 

491 

LAMA – leave against medical advice 
Figure 2: Discharge status of neonates admitted to NICU of JMC  

DISCUSSION 

Almost two thirds (195/304, 64.1%) of the 
neonates enrolled into this study had clinical 
sepsis. EONS was 4 times more common than 
LONS which is similar with several other 
studies in which EONS was at least 3 times as 
common as LONS (10,13,15). 

The most frequent clinical manifestations 
seen in our study were similar to findings of a 
study done in Northern Ethiopia, in which fever, 
irregular respirations and tachypnea were the 
three commonest symptoms of illness (18). 
Similarly, other studies done in other countries 
have reported respiratory distress, poor feeding 
and fever as the most frequent symptoms of 
illness (19–21). 

The three most frequently seen obstetric 
conditions in the neonates with sepsis in this 
study were prolonged labor, premature rupture 
of membrane and meconium stained amniotic 
fluid which is similar to a study done in 
Southern Ethiopia (22).  The frequency of seeing 
the well known risk factors for neonatal sepsis 
like maternal urinary tract infection (UTI), fever 
during pregnancy and short before delivery, 
chorioamnionitis, and foul smelling amniotic 
fluid among those with sepsis was very low, 
each accounting for only <5.0%. This is similar 
to a study done in Northern Ethiopia where only 
4% of the mothers had UTI (18) and a study 

from Southern Ethiopia where only <5% of the 
mothers had UTI, chorioamnionitis and foul 
smelling liquor (22). But it is in contrast to other 
studies done in Ethiopia which have reported 
higher rate of maternal fever, UTI/sexually 
transmitted infections (STIs) and premature 
rupture of membrane (15,18,23). This difference 
might be explained by the difference in the study 
design used, the timing of the studies and the 
background characteristics of the patient cohort. 

Most of the newborns in this study were 
born in health facilities. A higher proportion of 
those born in a health facility were diagnosed 
with sepsis compared to those delivered at 
home. This is also reported from other studies 
(18,22). Among the neonates with sepsis, 30 
(15.4%) were resuscitated at birth, which is 
lower than a report from Mekelle, Northern 
Ethiopia, in which 44.9% of neonates with 
sepsis had been resuscitated (23) but higher than 
what has been reported from Felege Hiwot 
Hospital where only 3.6% of the neonates with 
sepsis had been resuscitated (18).This might 
give some clue about the possible additional risk 
factors of neonatal sepsis, given the fact that 
most of our health facilities are deprived of the 
basic infection prevention and patient safety 
practices and the fact that the predominant 
organisms in our study are common floras of the 
health facilities.  
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Moreover, this finding may also reflect that 
diagnosis of neonatal sepsis in newborns born at 
home or low level health facilities are likely to 
be missed or delayed and only those born at 
hospitals are detected and treated. As the rate of 
home delivery remains very high in Ethiopia 
(24), findings reported in our study and other 
hospital based studies in Ethiopia may not 
reflect the real burden of neonatal morbidities in 
general and neonatal sepsis in particular. This 
may be one reason why neonatal mortality in 
LMICs remains very high. 

The three predominant bacteria isolated in 
the current study were CONS, S. aureus, and 
Klebsiella spp. which are entirely different from 
the usual etiologies of neonatal sepsis (Listeria 
monocytogenes, Group B streptococcus and 
gram negatives like E. coli). This finding is 
similar to a study done in North-western 
Ethiopia where S. aureus, CONS and K. 
pneumoniae were the predominant organisms 
(15). The result is also in line with other 
literatures which indicate Klebsiella spp. S. 
aureus and CONS to be responsible for neonatal 
sepsis in developing countries (25). Hence, 
large, facility and community based studies are 
required to see the etiologies of neonatal sepsis 
in order to make the necessary modifications of 
antimicrobial treatment.  

As we tried to highlight above, our study 
which is limited to a university hospital may not 
reflect the real burden of neonatal sepsis in 
Ethiopia because of the fact that most mothers 
still give birth at home and most institutional 
deliveries happen at low level healthcare 
facilities. The other limitation in our study is that 
we only focused on bacterial etiologies whereas 
neonatal sepsis could be due to other etiologies 
including viruses. Furthermore, as we collected 
only one blood culture, the possibilities of 
contamination cannot be ruled out. Finally, some 
of the neonates might have received 
antimicrobials prior to collection of blood for 
microbiologic testing which might have affected 
the blood culture positivity rate and hence, 
probably the type of microorganisms responsible 
for sepsis in the study site. Nevertheless, we 
believe that our finding, along with similar 
recent studies in the country, may help improve 

empiric management of neonates with clinical 
suspicion of sepsis.  

In this study, we have demonstrated that 
majority of the neonates had EONS and were 
born in a health facility, the latter of which is 
thought to reduce the burden of neonatal 
infections. Additionally, we have shown that the 
bacterial etiologies isolated in our study, 
predominantly CONS, S. aureus and Klebsiella 
spp, differ from reports from both high and low 
income settings. The fact that these organisms 
are predominantly nosocomial in origin and that 
many of the neonates were born in health 
facilities (the potential sources of these 
organisms) highlights the importance of 
infection prevention and control practices of the 
health facilities, particularly in the labor and 
delivery units, including the process of neonatal 
resuscitation. Additionally, continuous 
surveillance of the etiologies of neonatal sepsis 
and possible revision of the empiric 
antimicrobial treatment of neonatal sepsis 
targeting these commonest etiologies is 
recommended.  
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