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Abstract

Background: Neonatal infection accounts for nearly 1.75 million deaths worldwide and the developing
countries are responsible for about 1.6 million of these deaths. Not only is there a burden of higher
infection rates, but increasing resistance to commonly used antibiotics has become an additional and
important problem in these resource poor setups. There are only a few published studies done on
neonatal sepsis in Ethiopia, and more than a decade has elapsed since the last one. It is prudent to
see if there is any change since then.

Objective: The general objective of this paper is to study about the demography, symptomatology,
etiology and sensitivity patterns of Neonatal Sepsis in the NICU of Tekur Anbessa Hospital.
Methodology: This study is a cross-sectional retrospective study which included a population of
Neonates with Sepsis clinically suspected and definitive diagnosis made by blood culture within a one
year period between Sept.1, 2007 and Aug.31, 2008. Information like Gestational Age, sex, birth
weight, the type of infection, their duration of stay, their final outcome, the etiologic bacteria and their
sensitivity patterns were recorded. Using the computer program SPSS v16 the study variables were
analysed and important associations were evaluated.

Results: There were a total of 578 neonates (280 males and 298 females) suspected of sepsis.
Culture positivity rate found was 28.7% from the suspected cases.. Early onset sepsis accounted for
36.7% of confirmed sepsis, 45.8% had Late onset sepsis and the rest 17.5% had Hospital acquired
sepsis The risk of infection is found to be higher in premature neonates; OR = 2.92 (1.97 <OR<4.31) at
95% CI and the p value is = 0.00; The RR = 2.08. From suspected 578 neonates, 369(63.8%) were
=22.5 Kg and the rest 209(36.2%) were <2.5 Kg The commonest isolated bacteria are CONS
accounting for 41.5% , followed by Staphylococcus aurous (21.6%). Both of these are gram positive
bacteria and together they account for the majority (63.1%) of neonatal sepsis. From the gram
negatives, Klebsiella spp. has the highest frequency(9.4%), followed by Acinetobacter spp (5.8%),
Salmonella spp. (5.3%), Pseudomonas spp(4%) and E. coli(3.5%). The highest number of deaths
occurred in neonates with CONS bacteria isolated from their blood culture. An average of 83% of
etiologic bacteria are resistant to Ampicillin, 52% are resistant to CAF and 63% to Gentamycin.
Average of 62.6% of the Staphylococci are found resistant to Cloxacillin

Conclusion: In Ethiopia, sepsis is still an important cause of morbidity and mortality in neonates.
Prematurity and low birth weight newborns were noticed to be considerably affected by sepsis with
higher chance to acquire sepsis and higher mortality rates as compared to term and normal birth
weight newborns. The alarmingly higher percentages of multi-drug resistant isolates urge us to take
Infection Prevention measures, like frequent hand washing in the delivery room and NICU, aiming to
prevent any transmission of infection in general and to stop the escalating multi-drug resistant strains. It
is clearly revealed the importance in doing further studies, such as case-control studies, in order to
clearly identify the empirical choice of treatment and possibly avoid some of the pitfalls noticed in this
study.

e Department of pediatrics and Child health, AAU Faculty of medicine.
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Neonatal infections happen to be the most
common causes of morbidity and mortality
in children, and especially neonates of
developing countries.

Based on a multicentre study WHO
estimated that there were 126million live
births worldwide in 2007. In that year 8
million infants below 1 yr. of age died and
of which 5 million of them were neonates
below 28 days of age. Form the neonatal
deaths, the most common cause was found
to be INFECTION (34% i.e. it accounted
for nearly 1.7 million deaths), followed by
birth asphyxia and trauma (27%) and
prematurity (23%) 1

Moreover, neonates are unable to localize
infections because of immaturity of their
immune system, which will subsequently
lead them to develop SEPSIS. 2

Neonatal sepsis is a clinical syndrome of
systemic  illness  accompanied by
bacteremia occurring in the first month of
life.

We have three types of sepsis in neonatal
period; EONS, LONS and HAS.

Early onset Neonatal Sepsis (EONS) is
mainly due to vertical transmission during
labor and delivery. This type of infection
commonly presents with symptoms and
sign of sepsis in the first 3 days after
delivery.

The Late onset Neonatal Sepsis (LONS)
can be due to vertical or horizontal
transmission from the community and the
neonates clinically present 3 days (72 hrs)
after delivery.

Hospital Acquired Infection (HAS) occurs
if neonate contracted infection after 72hrs
of stay in a hospital or within 7 days after
discharge.

Many centers have studied the common
causative agents of neonatal sepsis with
their sensitivity patterns, so as to decide
the Initial/Empiric Antibiotics to start
with.

Surprisingly, different findings were found
in different settings. 3,4, 5,6, 7,8, 9, 10

To my knowledge there are only few
studies done in our setting. 9, 10

Hopefully, this cross-sectional,
retrospective study will contribute to the
knowledge of the Etiology, Demography,
Symptomatology and Initial/Empiric
Treatment of choice of neonatal sepsis in
the NICU of TAH.

Objective

General objective

The general objective of this paper is to

study about the demography,

symptomatology, etiology and sensitivity
patterns of Neonatal Sepsis in the NICU of
Tekur Anbessa Hospital (TAH), a Tertiary
and Teaching Hospital in Ethiopia, Addis
Ababa.

Methodology

This is a cross-sectional retrospective study
which included the entire population of
Neonates with sufficient evidence of sepsis
in a one year period between Sept.1, 2007
and Aug. 31, 2008, diagnosed and admitted
to the NICU of Tekur Anbessa General
Specialized Hospital, the teaching hospital
under the Medical Faculty of Addis Ababa
University, Ethiopia.

The Inclusion criterion was all neonates
in NICU of TAH, suspected to have
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sepsis and the diagnosis was proven by
blood culture. Even though it is not 100%
specific or sensitive, the gold standard to
diagnose  sepsis in a clinically
symptomatic patient is the growth of the
offending organism in blood culture.

The Exclusion criteria are the
following:-

Neonates with other confirmed
diagnosis like Meningitis, Neural
tube defects and other congenital
anomalies. The reason is these
definite alternate diagnoses will
cause statistical error in the
assessment of clinical features and
case fatality rate of Neonatal Sepsis.

Neonates with important clinical or
microbiological data missing are also
excluded from the study.

The Data was analyzed by SPSS
Windows Version 16 software.
Comparisons were made using Chi-
square test with Fisher exact test.
The values indicating significant
statistical difference is considered if
p <0.05 and power (1 - B) = 80%

Ethical Consideration: - This research is
cleared by the Department of Pediatrics and
Child Health of Tekur Anbessa Hospital.
The study is based on collecting a
secondary data retrospectively. It doesn’t
involve an additional procedure or
treatment. This  will eliminate the
possibility of additional risk of harm to the
neonates and also no risk of withholding
beneficial treatment.

Confidentiality will not be breached by the
study, because the data to be collected will
not include names or other personal

information. The data is collected from a
routine data recording system, and

informed consent from the parents of the
neonates was not needed.

RESULTS

During the study period of one year 4144
neonates were evaluated in the Neonatal
Ward of TAH. From among these 2372
neonates were admitted to NICU and 912
Neonates were suspected of developing
Neonatal Sepsis and blood sample was
taken for Culture from 578. Only 166
culture samples grew bacteria. See the
summary of the enrollment process in Fig.
1.

The culture positivity rate and
empirical antibiotic administration rate

The culture positivity rate was 166/578 =
28.7% Almost all (97.6%) of the neonates
were started on empirical antibiotics, once
they were clinically diagnosed to have
sepsis before blood sample was taken for
Culture and Sensitivity. The admitting
physicians are obliged to start empirical
antibiotics, to avoid any delay of life
saving treatment.

Frequency of the two Genders with
their relative risks for infection

There were a total of 280 males and 298
females suspected of sepsis. From these
there were 166 neonates whose blood
culture grew bacteria; 92(55.4%) were
males and 74 (44.6%) were females. And
based on the statistical calculations, the p
= 0.033, the Odds Ratio of 1.48 (1.01 -
2.17) for a Cl of 95% and Relative Risk of
1.32 (1.02 — 1.71) for males was found.
This means that male neonates are found
to be 1.32 times more prone to acquire
culture proven sepsis as compared to
female neonates and the difference in the
development of sepsis between male and
female neonates is actually statistically
significant.
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Significance of gender for the final
outcome

But there was no statistically significant
difference between males and females in
their final outcomes. 19 from 74 (25.7%)
of culture confirmed septic female
neonates died and 22 from 92 (23.9%) of
confirmed septic male neonates died. The
OR= 1.10 (0.51-2.37) RR=1.07 (0.63-
1.83) for 95% CI, and the P value=0.79

Frequency of the Types of sepsis

4144 neonatal seen in the neonatal ward of
Tikur Anbessa Hospital and 57.2% of theses
were admitted to the NICU. 1711(72.1%) of
the admitted neonates were suspected to
have infection

61(36.7%) of the neonates were diagnosed
with Sepsis at the age of <72hrs
(Dx=EONS), and the rest 104(62.7%) of the
neonates were diagnosed with sepsis at the
age of >72hrs. Most of them76/166 (45.8%)
had LONS and 29/166 (17.5%) had HAS.

Significance of Gestational Age for
development of NS

Fetuses expelled before 28 completed weeks
of gestational age were considered
abortuses. There were 36 (21.7%) neonates
between 28 to 33 weeks inclusive of GA.
And there were 50 (30.1%) neonates
between 34-36 weeks of GA. There were 80
(48.2%) neonates who were >37 weeks of
GA of which 75 (45.2%) were between 37
and 42 weeks and 5(3%) were >42 weeks of
Gestational age.

When we consider the risk of development
of sepsis in Premature (<37 weeks) neonates
as compared to mature ones (=37 weeks)
from suspected 578 neonates, 381(65.9%)
were >37 weeks and the rest 197(34.1%)
were preterms (<37 Wks). From these
suspected cases, 80 mature neonates (21 %
of the neonates suspected of Sepsis whose
GA >37 weeks) were confirmed by blood

culture and 86 premature neonates (43.7%
of neonates suspected of Sepsis with GA
<37 Wks) were confirmed to have sepsis by
blood culture. The Odds Ratio was 2.92
(1.97 <OR<4.31) at 95% Confidence
Interval and the p value is = 0.00; The
Relative Risk (RR) = 2.08. This suggests
that the chance to develop sepsis in the
Preterms as compared to Terms is 2.08 times
more and based on these calculations, the
difference in the findings between the
preterm neonates and the term neonates is
statistically significant, and not merely by
chance.

Significance of Birth Weight for
development of NS

When we see their Birth Weight, only one
neonate (0.6%) who weight <1 Kg was
confirmed to have sepsis. There were 24
(14.5%) neonates who weight between 1 and
1.49 Kg. The neonates who weight between
1.5 and 2.5 Kg were 50(30.1%). There were
91(54.8%) neonates who weight > 2.5 Kg.
When we evaluate the risk of development
of sepsis in Birth Weights (BW) <2.5 Kg as
compared to BW >2.5 Kg from suspected
578 neonates, 369(63.8%) were >2.5 Kg and
the rest 209(36.2%) were <2.5 Kg. From
these suspected cases, 91 neonates with
BW> 2.5 Kg (24.7% of BW >2.5 Kg
neonates suspected of Sepsis) were
confirmed by blood culture and 75 neonates
whose BW <25 Kg (35.9% of <2.5 Kg
neonates suspected of Sepsis) were
confirmed to have sepsis by blood culture.
The Odds Ratio was 2.27 (1.1.55<0OR<3.32)
at 95% Confidence Interval and the p value
is = 0.00; the Relative Risk (RR) is 1.81.
This means the chance to develop sepsis in
the BW<2.5 Kg Neonates as compared to
BW >2.5 Kg Neonates is 1.81 times more.
Based on these calculations, the difference
in the findings between the low birth weight
neonates and the normal BW neonates is
statistically significant, and not merely by
chance.



Frequencies of sites of delivery

When we see the sites of delivery of the
neonates with sepsis, 52 (31.3%) neonates
were from the same hospital TAH, making it
the commonest area of referral to NICU,
followed by Other Hospitals such as Gandhi
Memorial hospital, Saint Paul Hospital and
other governmental or private or NGO
Hospitals comprising of 49 neonates
(29.5%), those NB delivered from Health
Centers were 46 (27.7%). The number of
NBs delivered at home was 12 (7.2%).
There were a total of 7 neonates delivered
in conditions considered as Miscellaneous
(either on the streets; in a taxi or while on
any mode of transportation on the way to
Health Facilities; or when the sites of

delivery was not known) they comprise of
4.2% of admitted and confirmed cases of
Neonatal Sepsis.
Frequencies of
Clinical Features
The most common clinical feature was
Temperature  deregulations  (especially
hypothermia, but some had hyperthermia),
followed by depressed mental status
(lethargic or coma). The 3rd most common
presentation was respiratory finding (either
respiratory distress or apnea).

The demography, clinical features, the
modes of delivery, the duration of stay and
the outcome frequencies war summarized in
Table 1 and Table 2 below.

Demographic  and

Table 1. . Clinical Features of neonatal sepsis in NICU of TAH.

Table-1 Clinical Features

% of abnormal

Type of Infection Frequency Percent clinical finding
Early onset neonatal sepsis-EONS 62 37.3
Hospital acquired sepsis-HAS 29 17.5
Late onset Neonatal sepsis-LONS 75 45.2
Temperature
High; >38 Co 53 31.9
Low; <36 Co 107 64.5 96.4%
Normal 6 3.6
Respiratory Distress
No Respiratory Distress 48 28.9
Had Resplratolzy Distress 106 63.9 71.1%
ad Apnea 12 7.2
Jaundice
No Jaundice 116 69.9 69.9%
Jaundiced 50 30.1
Mental Status
Coma 25 15.1
Lethargic 99 59.6 74.7%
Conscious 42 25.3
Neonatal Reflexes
Intact Neonatal Reflexes 38 22.9
Depressed Neonatal Reflex(es) 104 62.7 62.7%
Appropriate Reflex for Preterms 24 14.5
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Table-2 showing Patient Demography in neonates at NICU of TAH

Age at Diagnosis Frequency Percent
0-3 62 37.3
4-7 83 50
8-30 21 12.7
Total 166 100
Gender
Female 74 44.6
Male 92 55.4
Total 166 100
Gestational Age
28-33 36 21.7
34-36 50 30.1
37-42 75 45.2
>42 5 3
Total 166 100
Birth Weight
<1Kg 1 0.6
1.0 - 1.49Kg 24 14.5
1.5-2.49Kg 50 30.1
>2.5Kg 91 54.8
Total 166 100
Site of Delivery
TAH-A6 52 31.3
Health Center 46 27.7
HOME 12 7.2
Others (eg. In a taxi, streets, etc) 7 4.2
Other Hospitals 49 29.5
Total 166 100
Mode of Delivery
Cesarean Section 20 12
Instrumental 24 14.5
Spontaneous Vaginal 122 73.5
Total 166 100
Duration of Stay
<1 week 52 31.3
>1&<2week 64 38.6
>2&<3week 31 18.7
>3week 19 114
Total 166 100
Outcome
EXPIRED 41 24.7
Discharged Improved 125 75.3
Total 166 100
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The Final Outcome of Neonates with
sepsis

There were 502 deaths in NICU in one
year. The total mortality rate of the NICU
admissions in one year is 502/2372 =
21.2%. We can’t estimate the actual case
fatality rate for the neonatal sepsis, but for
those cases with adequate clinical and
microbiologic data we can calculate the
Case Fatality Rate to be 41/166 = 24.7%.
Neonates with prolonged hospital stay (> 2
weeks) were 50 (31.1% of diagnosed
neonates)

Frequencies of isolated Bacteria

The commonest isolate is CONS
accounting for 41.5% of all blood cultures.
Its significance as infectious agent is
discussed. The second most common
isolate was Staphylococcus aurous. Both
of these are gram positive and together
they account for the majority (63.1%) of
neonatal  sepsis. No Group B
Streptococcus (GBS) was isolated.

From the gram negatives, Klebsiella
Pneumonia has the highest frequency,
followed by  Acinetobacter  spp,
Salmonella spp., Pseudomonas spp, E.
coli, and other Klebsiella spp. When we

group all the Klebsiella species together,
they account for 22 isolates from 171
cultures, making it responsible for about
13% of all infections.

Fatality risk of the etiologic bacteria
When we see the correlations between the
Etiologic bacteria and the Mortality Rate,
the commonest etiologic bacteria, CONS
has the highest number of deaths, which is
18 (accounting for 43.9% of all deaths due
to sepsis). And when we see the fatality
rate of all the neonates infected with
CONS, the proportion is 18 deaths from
71 culture proven CONS infections
(25.4%).

The second highest number of death was
brought about by S. aurous, the fatality
cases were 5 (12.2% of all deaths due to
sepsis). Following S. aurous, the two next
common causes of death were Klebsiella
pneumoniae and Acinetobacter, each
accounting for 4 deaths (9.8% of all
deaths, each.)

Antibiotic Sensitivity and Resistance
Pattern

The antibiotic resistance patterns of
important etiologic bacteria for Neonatal
Sepsis, in the descending order of their
frequency are summarized in Table 3.
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Table 3 :-Summary of the resistance pattern of the commonest bacteria isolated at the
NICU of Tikur Anbessa Hospital (TAH)

Antibiotics - - - - c -

£ § 8 ££ ¢ 55 § 8§ 8
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Bacteria - © > ©
Gram Positives (The numbers here are the % of resistant strains to the corresponding antibiotic)

CONS 84.1 | 448 | 639 | 71.2 6?' 6?' 85.5 716 47.7 | 5.9* | 157 32' 23.5

S.aurous | 667 278 | 633 581 o 697 N 412 20+ 172 5 258
Gram Negatives (The numbers here are the % of resistant strains to the corresponding antibiotic)

Klebsiella 1 45 | 938 nd 938 nd nd| nd |60 | 875 nd | mnd | 20 133

pneumoniae

Acinetobacter | 100 | 100 | nd | 77.8 | nd | nd | nd 6?' 556 | mnd | 20 | 60| .0

Salmonellaspp.| 100 | 100 | nd 100 | nd | nd | nd 100 100 | nd | 66.7 | .0 .0

Pse“gggno”as 857 833 mnd 333 nd nd mnd | 143 mnd med | | 143

E. Coli 833|500 mnd| 40 'nd|nd| nd 1?' 33.3 | mnd | mnd 3??' 33.3

mnd Majority Not Done
l.e. For a bacterium, if more than 50% of the sensitivity test was not done,
then it would be Hasty Generalization to consider the sensitivity result.

Not Done or Not Appropriate for the specific antibiotic sensitivity test for the
bacteria

Majority was not done, but since this drug is important for the treatment of the
bacteria, the results were included.

nd
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DISCUSSION

Almost all (97.6%) of the neonates were
started on empirical antibiotics, once they
were clinically diagnosed to have sepsis
before blood sample was taken for Culture
and Sensitivity. The reason for the delay
of sample for Blood Culture was (1) The
Bacteriology Unit closes after the Off
Duty hours and weekends (2)sometimes
the attendants don’t pay for the
Investigation soon enough. Apparently the
admitting physicians are obliged to start
empirical antibiotics, to avoid any delay of
life saving treatment.

The culture positivity rate

Culture positivity rate in this study was
28.7% in the NICU of TAH, Addis Ababa,
Ethiopia. This low percentage is probably
because of administration of antibiotics
before sample was taken for culture. This
low positivity rate was also found in other
studies. In an Indian study ** it was 25.2%.
Even in TAH, Ethiopia there was a study
in adult patients ** which got only 21.4%
of positivity rate.

Frequency of the genders with their
relative risks for infection and mortality
risks

This indicates, despite the higher
incidence of NS in male neonates, there

Significance of prematurity and low
birth weight as a risk for development
of NS and poor outcome

As mentioned earlier chance to develop
sepsis in the Preterms as compared to
Term NBs is 2.08 times more, and the
difference in the findings between the
preterm neonates and the term neonates is
statistically significant, and not merely by
chance.

As summarized in Table 3, from among
those with confirmed sepsis, comparing
the Preterms to those with Term NBs
according to their stay for >2 wks, it is
found that NBs with the GA<37wks are

was no statistical significance in the case
fatality rates between the two sexes.

There were a total of 280 males and 298
females suspected of sepsis. From these
there were 166 neonates whose blood
culture grew bacteria; 92(55.4%) were
males and 74 (44.6%) were females. And
based on the statistical calculations, the p
= 0.033, the Odds Ratio of 1.48 (1.01 —
2.17) for a Cl of 95% and Relative Risk of
1.32 (1.02 — 1.71) for males was found.

This goes well with our scientific
knowledge that males are affected by
infection more than female neonates. It has
been postulated that it is probably because
of a sex linked genetic basis for
susceptibility. In addition variations in
immune function between the sexes might
also play a role 13-15.

In the study 19 from 74 (25.7%) of culture
confirmed septic female neonates died and
22 from 92 (23.9%) of confirmed septic
male neonates died. But there was no
statistically significant difference if we try
to see between males and females in their
final outcomes; the OR= 1.10 (0.51-2.37)
RR=1.07 (0.63-1.83) for 95% ClI, and the
P value=0.79

2.65 times likely to stay>2 wks as
compared to those with GA>37 wks and it
is statistically significant, even though it
can be explained by their prolonged stay
because of other concomitant problems
such as VLBW, which warrants a longer
stay in the Kangaroo Mother care, until
they are discharged with gain of adequate
weight.

The difference in infection development
between the BW<2.5 and BW>2.5 Kg
newborns was seen. It is found that the
chance to develop sepsis in the BW<2.5
Kg Neonates as compared to BW >2.5 Kg
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Neonates is 1.81 times more and it is
statistically significant.

Regarding the comparison between the
final outcome of Prematures to those
with Term NB with confirmed neonatal
sepsis, the OR=2.49 (1.11 - 5.62), the
RR=2.00 (1.12 — 3.59) and the P-value =
0.015. It is concluded that the GA<37 is
twice likely to die as compared to those
with GA>37 wks and it is statistically
significant.

The Case Fatality Rate

This study showed that the Case Fatality
Rate due to confirmed NS to be 24.7%.
Even though the high number of neonatal
death because of sepsis is alarming,
similar findings are noticed in other
developing countries. In Nigerian study
30.1%, in Saudi Arabian study 22.5%, in
Zimbabwe 29%, in Turkey 22.75%, in
Indian studies 15.2 — 32% and in Jordan
40% of septic neonates died ** %

Further on WHO estimated that under 5
year mortality during neonatal period to
reach 22%, making it the highest period of
mortality in children less than 5 years old.
together, these organisms are claimed to
account for approximately 65-70% of
infections, a proportion that has been
stable for the last three decades.®*

In a multicentre study done in San
Francisco and Atlanta, Group B Strept.
and E. coli are found to be commonest and
are followed by organisms like
Staphylococci(S. aurous and CONS), S.
Viridians, Enterococci, L. monocytogens,
Klebsella and Pseudomonas.” °

From the developing countries, one Indian
study showed, Gram-negative organisms
were isolated in 60% cases, with
Klebsiella 33.8%, Enterobacter 7.5%,
Alcaligenes faecalis 4.9%, and Escherichia
coli 4.6% being the common microbes.
Staphylococcus aureus 24.4%, followed

From among causes of neonatal deaths, the
commonest cause was due to infection
(34%) 1.

The Commonly isolated Bacteria

As clearly demonstrated in Table-3, the
commonest bacteria isolated from blood
cultures in clinically suspected Neonatal
Sepsis are Coagulase Negative
Staphylococci (CONS), followed by
Staph. aurous, both of which are gram
positive and these organisms alone
account for 63% of Neonatal Sepsis. These
pathogens are followed by Kilebsiella
pneumoniae, Acinetobacter spp.,
Salmonella spp., Pseudomonas spp. and E.
coli (in descending frequency) which are
all gram negative enteric bacteria, and
together accounting for about 28%. There
are a few other gram positive and gram
negative bacteria which make up for the
remaining 9%.

Most literatures from developed countries
such as USA and Great Briton cite the
common causative organisms to be GBS
and enteric bacilli, especially Escherichia
coli;Take

by coagulase-negative staphylococci 7.9%,
were the major Gram-positive isolates ’.

In Pakistan, Khyber Teaching Hospital,
Peshawar city, a study showed a different
pattern. Escherichia coli was the most
common organism  found (36.6%),
followed by Staphylococcus aureus
(29.5%)), Pseudomonas (22.4%)),
Klebsiella (7.6%), and Proteus (3.8%). No
group B streptococcus was grown °

In African countries like, Senegal, South
Africa, Gambia, Nigeria, Kenya, Uganda
and Zimbabwe the commonest cause to be
S. aurous. But in the developing countries
of the Middle East, Latin America, South
Asia and Asia Pacific countries the
commonest etiologic agent of Neonatal
Sepsis is Klebsiella pneumoniae. These
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studies excluded CONS as a contaminant
11-13.

There are also other studies with
completely different findings ° '

There seem to be difference in the isolated
organisms from different countries and
even same site but different time. The
above findings clearly show us about the
importance of local / Institution based
survey of blood culture for assessment of
common organisms.

Antibiotic Resistance Patterns

From the gram positives, CONS has
higher resistance percentage than S.
aurous except for Floroguinolones,
Vancomycin and Clindamycin. Even
though the additive effect of Ampicillin
and Gentamycin dual therapy was not
evaluated in study, both organisms showed
significantly high resistance to both
antibiotics. Majority of CONS isolated are
resistant to both  Methicillin and
Cloxacillin. In comparison, majority of S.
aurous isolated from the blood cultures are
sensitive to Methicillin, but about half of
the isolated S. aurous bacteria are resistant
to Cloxacillin. Both CONS and S. aurous
are most sensitive to Vancomycin and

From the gram negatives isolated in this
study, the commonest isolates are
Klebsiella pneumoniae, Acinetobacter,
Salmonella, Pseudomonas spp. and E. coli.
All five of these gram negative isolated
bacteria have high percentage of resistance
to Ampicillin and the commonest three
gram negative isolated bacteria are also
mostly  resistant to  Gentamycin,
Cotrimoxazol, Chloramphenicol and to
Ceftriaxon. Pseudomonas and E. coli have
relatively lower percentage of resistance to
Gentamycin and to Ceftriaxon.

All gram negative isolated bacteria in this
study are found to be highly sensitive to
Ciprofloxacin.

Clindamycin. But unfortunately, these
drugs are very expensive and there are
even times when these drugs are not
available in the pharmacies. These bacteria
are also sensitive for Floroquinolones and
to a lesser extent to Chloramphenicol.
From the relatively affordable drugs to the
majority of  Ethiopian  community,
Chloramphenicol would have been
applicable had it not been for the fear of
Gray Baby syndrome and potential
hematologic  side-effects  such  as
agranulocytosis, thrombocytopenia and
aplastic anemia, which made this drug less
used in the neonates.

The Floroguinolones and especially
Ciprofloxacin, is found to be associated
with lesser resistance pattern for these
gram positive bacteria. The fear in the use
of this drug was the possibility that it
could cause arthropathy with erosions of
the cartilage in weight bearing joints, as it
was seen in immature animals. But recent
studies failed to demonstrate any causative
associations of floroguinolones in

development of any pediatric arthropathy
24-25

Comparing these results with those in the
developed countries, there are findings
some that are similar and others different.
In general the resistance pattern of the six
common isolated organisms is alarming,
because majorities are having multi-drug
resistance. The isolation of bacteria with
multi-drug resistant pattern might be partly
explained by the prior use of empirical
Ampicillin and Gentamycin therapy before
sample for culture was taken in almost all
neonates (97.6%), allowing for selective
growth of the multi-resistant strains. On
the other hand the high mortality rates
found in neonates with sepsis would also
indicate the importance of these multi-
drug resistant bacteria.
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Conclusions & Recommendations

Based on the findings of the study, we can
conclude that sepsis is still an important
cause of morbidity and mortality in the
Neonatal period. Males seem to be
affected more than female neonates, even
though there was no significant difference
in the mortality rates between the sexes.

It is clearly shown in this study and so
many other studies in developed and
developing countries, the significantly
high morbidities and mortalities associated
with infections in premature babies. This
warrants the urging of the Obstetrics side
for their additional effort to avoid
premature deliveries.

The antibiotic resistance pattern is
alarming for a developing country like
Ethiopia, because the empirical treatment
in our setup is Ampicillin and
Gentamycin, while 83% of etiologic

bacteria are resistant to Ampicillin and
about 63% to Gentamycin. More over an
average of 62.6% of the Staphylococci are
resistant to Cloxacillin (another drug
available in our setup).

There seem to be difference in the isolated
organisms from different countries and
even same site but different time. This
finding clearly shows us about the
importance of local / Institution based
survey of blood culture for assessment of
common organisms.

It is always better to prevent a disease
from occurring than curing it. Frequent
and strict hand washing and all the rest
points of Infection Prevention protocol
should be observed by the NICU and
delivery room staff, aiming to prevent any
transmission of infection in general, and to
stop the escalating multi-drug resistant
strains.

51



Acknowledgements

We would like to thank Mr. Testi Yusuf for his extensive input in the collection and
electronical encoding of the data. Mr. Yusuf Ahmed, Mr. Jelaludin Ahmed and Prof. Ahmed
Ali have given us valuable technical advice & support.

Sr. Berhane Mulat and Sr. Foziya Abdela from NICU; Ato Kebede Fufa, Ato Teshome
Adere, Ato Tatek G/Egsiabher and Dr Daniel Asrat from Microbiology Department and
Laboratory, Ato Fekadu Telahun from Statistics & Record Office of Tekur Anbessa Hospital
deserve gratitude for their dedication and support,

52



References

1. WHO Multi-Centre study in Papua New Guinea, Gambia, Philippines & Ethiopia
AStudy Co-ordination: S. Gove, P. Margolis, F. McCaul, S. Parker, C. John Writing
Committee: K. Mulholland, P. Margolis, K. Mason, S. Gove & others

2. Fanaroff & Martin’s Neonatal-Perinatal Medicine, Disease of the Fetus & Infant: Section6,
Chapter 37, Part 2 8th Edition 2006 Mosby, An Imprint of Elsevier

3. Garner JS, Jarvis WR, Emori TG, et al: CDC definitions for nosocomial infections, 1988.

Am J Infect Control 1988; 16:128.

4. Stoll BJ, Gordon T, Korones SB, et al: Early-onset sepsis in very low birth weight
neonates: A report from the National Institute of Child Health and Human Development
Neonatal Research Network. J Pediatr 1996; 129:72.

5. Hyde TB et al:Trends in incidence and antimicrobial resistance of early-onset sepsis:
Population-based surveillance in San Francisco and Atlanta. Pediatrics 110:690, 2002.

6. Stoll BJ et al: Late-onset sepsis in very low birth weight neonates: The experience of the
NICHD Neonatal Research Network.Pediatrics 110:285, 2002

7. Kumhar GD; Ramachandran VG; Gupta P; J Health Popul Nutr. 2002; 20(4):343-7

8. Rahman, S ; Hameed, A; Roghani, M T ; Ullah, Z. Neonatal Septicemia
Archives of Disease in Childhood Fetal & Neonatal Edition. 87(1):F52-F54, July 2002.

9. Ghiorghis B Neonatal sepsis in Addis Ababa, Ethiopia: a review of 151 bacteremic
neonates. Ethiopian Medical Journal, 1997 Jul;35(3):169-76.

10. Muhe, L.; Tilahun, M.; Lulseged, S.; Kebede, S.; Enaro, D.; Ringertz, S.; Kronvall, G.;
Gove, S.; Mulholland, E. Kim Pediatric Infectious Disease Journal. 18(10)
Supplement:S56-S61,0ctober1999.

11. Etiology of neonatal sepsis in India: Data from the National Neonatal-Perinatal Database
(NNPD) Year 2000 Report.

12. Daniel Asrat, Yimtubezenash W/Amanuel, Prevalence and Antibiotic Susceptibility
pattern of bacterial isolates from blood culture in Tekur Anbessa Hospital, Addis Ababa,
Ethiopia 2001. Ethiopian Medical J. 39.2001

13. American Academy of Pediatrics: Red Book: Report of the Committee on Infectious
Disease, 25th ed. American Academy of Pediatrics, 2000

14. Klein JO (eds): Infectious Disease of the Fetus and New Born infant, 3rd ed. Saunders,
1990

15 Nissen M, Stoots T: Rapid diagnosis in pediatric infectious disease: the past, the present
and the future. Pediat.Infect.Dis.J.2002; 21:605

16. Dawodu A, al Umran K, Twum-Danso K. A case control study of neonatal sepsis:
experience from Saudi Arabia. J. Trop. Pediatr. 1997; 43(2):84-8

17. Dawodu AH, Alausa OK. Neonatal septicemia in the tropics. Afr.J.Med.Med. Sci. 1980;
9(1-2):1-6

18. Ohlsson A, Serenius F. Neonatal Septicemia in Riyadh, Saudi Arabia. Acta Paediatr.
Scand. 1981; 70(6): 825-9

19. Nathoo KA. Mason PR, Chimbira TH. Neonatal septicemia in Harare Hospital: etiology
and risk factors. The Puerperial sepsis study group. Cent. Afr. J. Med. 1990; 36(6):150-6

53


http://www.popline.org/docs/133078
http://www.popline.org/docs/133078

20.

21.

22.

23.

24,

25.

Gokalp AS, Oguz A. Neonatal sepsis in Turkey: the comparison between penicillin Plus
aminoglycoside and Ampicillin Plus third-generatoin cephalosporin chemotherapies
J-Trop.Pediatr. 1990; 36(4):200

Mondal GP, Raghaven M, Bhat BV, srinivasan S. Neonatal septicemia among inborn &
outborn babies in a referral hospital. Indian j.Pdiatr. 1991;58(4):529-33

Daoud AS, al Sheyyab M, Abu-Ekteish F, Obeidat A, Ali AA, el Shanti H. Neonatal
Meningitis in northern Jordan. J.Trop.Peditr. 1996; 42(5):267-70

Kuruvilla KA, Pillai S, Jesudason M, Jana AK. Bacterial profile of sepsis in a neonatal
unit in south India. Indian Pediatr. 1998;35(9):851-8

Quinolone arthropathy in animals versus children, Burkhardt JE; Walterspiel JN; Schaad
U

Clin Infect Dis 1997 Nov;25(5):1196-204

Schaad UB; abdus Salam M; Aujard Y; Dagan R; Green SD; Peltola H; Rubio TT; Smith
AL; Adam D

54



