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Resume Abstract 
Intmduction: Due to immaturity of neonatal immune 
function, prolonged hospi ta l i sa t ion , invas ive 
procedures and inadequate in fec t ion con t ro l 
measures, healthcare-associated infections (MAI) 
remain a perennial problem in neonatal units globally 
and impact negatively on outcome. It is essential to 
quantify the burden and assess the risk factors in 
order to aiklrcss this problem. 
Objectives: To determine the prevalence, bacterial 
aetiology of and risk factors for 11AI in the neonatal 
unit of the University College Hospital, Ibadan, 
Nigeria. 
Materials and methods: Fifty-six out of the 435 
neonates admitted who developed symptoms or signs 
of neonatal sepsis after 48 hours of admission or 
symptom free interval had their clinical history and 
physical examination recorded. Blood, urine and 
where indicated, cerebrospinal fluid (CSF) samples 
were taken for culture and sensi t iv i ty be fo re 
antibiotic therapy. 
Results: The incidence of H AI was 4.1 % (I .> uuuics) 
of neonatal admissions, 4.4/1000 patient days (72.2% 
of infections was septicaemia). There were 7 Gram 
positive isolates [all Mc th ic i l l i n Res i s t an t 
Staphylococcus aureus (MRSA)] and 11 Gram 
negative isolates. The blood culture isolates were 
MRSA (6), Klebsiella pneumoniae (3), HaJ'nia alvei 
(2) and one each of Stenotrophomas maltophilia and 
Escherichia coli. The two cerebrospinal fluid isolates 
were Chryseobacterium meningosep/icuin and 
Klebsiella ozaenae, other isolates were Escherichia coli 
-abscess aspirate, MRSA and Escherichia coli urethral 
cathctcr tips. MRSA demonstrated 33.3% and 50.0% 
susceptibility to gcntamycin and vancomycin 
respectively. The Gram negatives demonstrated 81.8%, 
45.6% and 90.1% susceptibility to cef tazidime, 
ciprofloxacin and meropenem respectively. The case 
fatality rate was 38.9% (7 babies). 
Conclusion: MRSA and Klebsiella pneumoniae arc 
the common causes of MAI in the neonatal unit.and 
arc associated with high mortality. 
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Introduction: En raison de I ' immatur i tc dc la 
f u n c t i o n i m m u n i t a i r c n c o n a t a l c , d ' u n c 
hospitalisation prolongce, dc procedures invasives 
ct dc mcsurcs inadequates de controlc des infections, 
les infections nosocomia l s dcmcurcnt un problcme 
chroniquc dans les unites nconatalcs ct ont un impact 
ncgatif sur les rcsultats. II est csscnticl dc quantifier 
la charge ct d'cvalucr les facteurs de risque a fin dc 
rcsoudrc cc problcme. 
Object ifs: Determiner la prevalence, Tctiologic 
bactcricnnc ct les facteurs dc risque d ' infccl ion 

n o s o c o m i a l dans Punitc nconatalc du College 
Mospitalicr TUnivcrsitairc, Ibadan, Nigeria. 
Materiel et methodes : Cinquantc-s ix des 435 
nouvcau-ncs admis qui ont dcvcloppc des symptomcs 
ou des signcs dc septicemic nconatalc aprcs 48 
hcurcs d'admission ou un intcrvallc sans symptomcs 
ont cu leurs antecedents cliniqucs el un cxamcn 
physique rccordc. Du sang, Purine ct dans 1c cas 
cchcant , des cchant i l lons dc I iquidc ccpha lo -
rachidicn (LCR) ont etc prclcvcs pour la eulture ct 
la scnsibilitc avant l 'antibiothcrapic. 
Rcsultats: L'incidcncc des infections nosocomia l s 
etait dc 4,1% (18 bebes) d'admissions nconatalcs, 
4,4 / 1000 jours-pat icnts (72,2% des infections 
ctaicnt des septicemics). II y avait 7 isolats Gram 
positifs [tous Staphylococcus aureus rcsistants a 
la methicilline ( S A R M ) ] ct 11 i so la t s G r a m 
ncgatifs. Les isolats dc culture dc sang ctaicnt SARM 
(6), Klebsiella pneumoniae (3), Hafnia alvei (2) ct 
un chacun des stenotrophomes maltophilie 
ct Escherichia coli. Les deux isolats dc Iiquidc 
ccph a I orac h i d i c n c ta icn t Chryseobacterium 
meningosepticum ct Klebsiella ozaenae, autrcs 
isolats Escherichia coli -aspiration d'abccs, SARM 
ct cx t rcmi tcs dc ca the ter u ret rale Escherichia 
coli. SARM a demontre unc scnsibilitc dc 33,3% ct 
50 ,0% a la gcn t amyc inc ct a la vancomyc inc 
rcspcctivcmcnt. Les Gram ncgatifs ont montrc unc 
s c n s i b i l i t c dc 8 1 , 8 % ; 45,6%> ct 9 0 , 1 % a la 
ceftazidime, a la ciprofloxacinc ct au mcropcncmc 
rcspcctivcmcnt. Lc taux dc Ictalitc etait dc 38,9% 

(7 bebes). 
Conclusion: SARM ct Klebsiella pneumoniae sont 
les causcs les plus f r c q u c n t c s des in fec t ions 
nosocomialcs dans Punitc nconatalc ct sont associccs 
a unc mortalitc clcvcc. 

M o t s-c I e s: Infections n osocomiales; Sept ice mi e 
neonatale : Pathogenies bacteriens 
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Introduction 
Nosocomial infections more appropriately referred 
io as healthcare-associated infections (HAD arc 
infections acquired in the hospital that were ncithci 
present nor incubating at the time ol admission 11 J. 
They arc common in paedia t r ic and neonatal 
in tens ive care uni ts (N1CU) due to re la t ive 
immunodeficicncy especially among babies who aic 
preterm and low birth weight, have prolonged 
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liach neonate Unit developed symptoms and 

siuns of illness had blood, suprapubic or catheter 
urine and cerebrospinal fluid (CS1) cultures done 
as indicated prior lo institution of new antibiotics. 
In eases where there were abscesses, aspirates were 
also taken for culture. Urethral catheter tips were 
also sent for cultures in cases of cathctcrizcd patients. 
Between 1.0ml and 1.5ml of blood was taken for 
cu l tu res , sent to the Microbio logy laboratory 

hospital stay and undergo invasive procedures, immediately and incubated in the Bactcc 9050 
Health-care associated infections may be local or machine at 37" Celsius lor loui days. 
systemic, evidenced by positive culture Ironi a 
usually sterile site, acquired af ter 48 hours ol 
admission [2]. 

The incidence of HAI in neonatal units 
varies widely depending on the definitions used 13J 
as well as practiccs within the unit. The prevalence 

Lumbar puncture for cerebrospinal fluid 
analysis was performed in 43 neonates who had 
indications for the procedure. 

Descriptive statistics arc presented using 
tab les a n d m e a n s (± S tanda rd Deviat ion) as 
appropriate. Association between socio-dcmographic 

ranges between 6 and 25% of NICU admission or characters, perinatal, maternal and dependent variables 
were analysed using the chi squared test. Statistical 
significance was set at a p value of <0.05. Binary logistic 
regression analysis was conducted on varlabics that had 
a p value of <0.20 on bivariatc analysis in order to 
determine the clinical predictors of HAI. 

Approval for the study was obtained from 
the Joint University of Ibadan/ University College 

8.9 to 62 infections per thousand patient days [4). It 
is more prevalent in developing countries where the 
neonatal units arc often overcrowded, understaffed 
and poorly equipped and lack written infection 
control policies and antibiotic protocols [5-8]. 

Hea l thca re - a s soc i a t ed in fec t ions arc 
associated with high cost of care, longer hospital stay 

wri t ten consen t f r o m parent or caregiver was 
obtained before recruitment 

Tabic 1: Distribution of birth weight and gestational age 
of neonates screened for HAI 

and higher morbidity and mortality especially in Hospital, Ibadan Ethics Committee and informed 
developing countries 15-8J. They also contribute to 
the incidence and severity o unpaired long term 
ou tcomes among survivors [9, 10]. Neonatal 
infection rates arc high in developing countries with 
rates as high as 6.5 to 38 per thousand live hospital 
born babies and up to 68 per thousand live births among 
the low birth weight in Nigeria, but the burden due to 
HAI has not been specifically quantified [4, 7]. 

The study was carried out to determine the 
prevalence, bacterial aetiology and risk factors for 
HAI at the neonatal wards of the University College 
Hospital (UCH), Ibadan, Nigeria. 

Materials and methods 
The study was conducted in the neonatal unit of the 
University College Hospital, Ibadan comprising two 
neonatal wards, one ward admits babies born within 
the hospital (inborn) and those born outside the 
hospital (outborn) but presenting within 48 hours of 
age. The second ward admits all other, neonates. It was 
a cross sectional study of all 435 neonates admitted 
into the unit over a four month period out of which 56 
developed symptoms or signs of neonatal sepsis after 
48 hours of admission or symptom free interval [11]. 

Maternal demographic data, deta i ls of 
pregnancy, delivery and perinatal history including 
antibiotic use were documented. 

Characteristics Subjects screened 
for HAI n (%) 

Proportion of total 
admissions (%) 

Birth weight 
(unit) 
<1.5 24(42.9) 28.5 
1.5 -<2.5 12(21.4) 33.8 
>2.5 20(35.7) 37.7 
Gestational 
age (weeks) 
<28 7(12.5) 3 
28 - 32 23(41.1) 19.5 
33 - 36 18(32.1) 25.4 
>37 8(14.3) 52.1 

Results 
Ol the 56 neona tes sc reened , 26(46.4%) were 
delivered in UCH (inborn) while 30(53.6%) ^crc 
delivered in facilities other than UCH (out-born). 
The re were 2 9 ( 5 1 . 8 % ) males and 27 (48.2%) 
females . T h e d i s t r ibu t ion of birth weight and 
gestational age of the neonates are as shown in lablc 
1 All episodes occurred within the first 28 days oi 
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admission The duration of hospital slay prior to 
episode ranged from 3 to 26 days (mean 7.7.13.8 
da\s) Of the 56 neonates, 44 had prior antibiotic 
exposure for a mean duration of 4.2*3.3 days prior 
to episode. Half (28) of the subjects had previous 
negative blood cultures on admission while one had 
a previous positive blood culture and had been 
completely treated with normalized C-react ivc 
protein (CRP) before the episode. The repeat episode 
was 72 hours after normalizat ion of CRP and 
completion of initial treatment. The remaining 27 
did not have indications for an initial sepsis screening 
on admission. 
The nurse to patient ratio in the unit during the study 
period was one nurse to 5 - 7 babies. 

Table 2: Presen t ing c l in ica l f e a t u r e s n e c e s s i t a t i n g 
HAI screening 

Clinical features F r e q u e n c y 
n ( % ) 

Respiratory dis t ress 4 1 ( 7 3 . 2 ) 
Fever 3 0 ( 5 3 . 6 ) 
Abdominal d is tension 2 8 ( 5 0 . 0 ) 
Lethargy/reduced act iv i ty 2 2 ( 3 9 . 3 ) 
Apnoea 2 0 ( 3 5 . 7 ) 
Poor feeding 2 0 ( 3 5 . 7 ) 
Bleeding diathesis 2 0 ( 3 5 . 7 ) 
Tachypnoea 17 (30 .4 ) 
Temperature <36°C 1 7 ( 3 0 . 4 ) 
Hepatomegaly 1 5 ( 2 6 . 8 ) 
Mottled skin 1 3 ( 2 3 . 2 ) 

Regurgitation/vomiting 1 2 ( 2 1 . 4 ) 

Jaundice 9 ( 1 6 . 1 ) 

Seizures 8 ( 1 4 . 3 ) 

Sclerema 6 ( 1 0 . 7 ) 

Cyanosis 4 ( 7 . 1 ) 

Pa lor 4 ( 7 . 1 ) 

Significant pre g a v a g e a sp i r a t e 1(1 .8) 

Periumbilical redness 1 (1 .8 ) 

Prolonged capil lary refill 1 (1 .8 ) 

Coma 1(1 .8 ) 

Clinical features 
Respiratory dis t ress was the mos t c o m m o n 
presenting feature; fever 30(53.6%), abdominal 
distension 28 (50.0%), and lethargy 22(39.3%) were 
the other common features (Table 2). 

Culture results 
There were 18 culture-proven HAI corresponding 
to an incidcncc of 4.1% of all admissions and 4.4 
episodes of infection per thousand patient days: 13 
(72.2%) of the infect ions were blood s t r eam 
infections, 2 (11.1%) were meningitis, 2 (11.1%) 

were catheter tip isolates and the last from an 
abscess. The prevalence rate of meningitis was 
t h e r e f o r e 3 . 6 % of c a s e s of HAI . T h e G r a m 
negative organisms predominated, 11(61.1% of all 
isolates), while the only Gram positive organism 
was Mcthicit l in Resistant Staphylococcus aureus 
(MRSA) 7(38.9%). The Gram negative organisms 
were Klebsiella spp, 4(22.2%), Escherichia coli 
3( 16.7%) and the other Gram negatives 4(22 .2%) 
[Hafnia alvei 2(15.4%>), Chryseobaeterium 
meningosepticum 1(7.7%) and Stenotrophomas 
ma 1 tophi lia 1(7.7%)]. 

Of the 13 blood culture isolates, 6 (46%>) 
were MRSA, 3 (23.1 %) Klebsiella pneumoniae, 
2 (15 .4%) Hafnia alvei and 1 (7 .7%) each were 
Stenotrophomas ntaltophilia and Escherichia coli. 
One patient who previously had been treated for 
Klebsiella Pneumoniae septicaemia but had to be 
rcscrccned 72 hours a f te r complet ion of initial 
treatment had blood culture posit ive for Hafnia 
alvei. 

The two p o s i t i v e C S F c u l t u r e s y i e l d e d 
C h rys e o b a c t er i u m m e n i n gos e p t i c u m and 
Klebsiella ozaenae, the two pos i t i ve ure thra l 
catheter tips yielded MRSA and Escherichia coli. 
Escherichia coli was isolated from the aspira te of 
an abscess. 

One of the Hafnia alvei was is . L.c-J f rom 
a preterm neonate af ter an initial cul ture which 
y i e l d e d Klebsiella pneumoniae h a d b e e n 
completely treated. Both subjects with posi t ive 
CSF cultures had negative blood cul tures at that 
time of the positive CSF culture. Both babies were 
inborn babies with late onset sepsis (LOS) who 
previously had negative early onset sepsis (EOS) 
screening. 

There were no isolates obtained f rom the 
urine ol the subjects screened. The neonates with 
posi t ive urethral ca the te r t ips were prev ious ly 
calhctcriscd lor more than three days for urine 
output moni tor ing and later developed signs of 
sepsis. 

A n (t mi crobi a I suscepti hi lit) • pattern 
The MRSA demons t ra ted 50%, 0%, 33 .3% and 
4 0 % s u s c e p t i b i l i t y to A m i k a c i n , c e f o t a x i m e , 
g c n t a m y c i n a n d v a n c o m y c i n r e s p e c t i v e l y . 
G e n e r a l l y , the G r a m n e g a t i v e s d e m o n s t r a t e d 
8 1 . 8 % , 4 5 . 6 % and 9 0 . 1 % s u s c e p t i b i l i t y to 
c e f t a z i d i m e , c i p r o f l o x a c i n a n d m e r o p e n e m 
respectively. Escherichia coli demonstrated 100% 
s u s c e p t i b i l i t y to A m i k a c i n , G c n t a m y c i n . 
c e f t a z i d i m e and m e r o p e n e m whi l e Klebs ie l la 
d e m o n s t r a t e d 8 0 % , 6 6 . 7 % , 6 0 % a n d 100% 
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r e s p e c t i v e l y to 
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A m i k a c i n . G c n l a m y c i n 
ceftazidime and meropenem. rhc othci Gram 
negative isolates demonstrated 75%. 50% and 75 '<» 
susceptibility to ceftazidime, ciprofloxacin and 
meropenem respectively as shown in Fable 3. 

T a b i c 3 : Pe rcen tage sens i t iv i ty o f 

to ant ib iot ics 

I AI i so la tes 

O r g a n i s m s M R S A Kleb . I .C oli O t h e r 

Ant ib iot ics G r a m 
nega t ive s 

Ampic i l l in 0 0 50 0 

Ampic i l l in 
su lbac tam 0 6 6 . 7 - 0 

Amoxic i l l in 0 25 0 0 

Ampic lox 0 0 - -

Amikac in 50 .0 80 100 100 

Gen tamic in 33 .3 66 .7 100 75 

Vancomyc in 40 .0 0 - -

C i p r o f l o x a c i n 66.7 66 .7 0 50 

C e f t a z i d i m e 0 6 0 100 75 
C e f o t a x i m e 0 6 0 0 -

C e f u r o x i m e 0 60 0 100 
C e f e p i m e 0 100 50 0 
M e r o p e n e m 14.2 100 100 75 
Ch lo ramphen ico l 50 66 .7 0 0 

R is': factors for HA! 
Very low birth weight and gestational age less than 32 
weeks were associated with four and threefold increased 
risk respectively of HAI as shown in Table 4. 

D i s c u s s i o n 
H e a l t h c a r e - a s s o c i a t e d i n f e c t i o n s in neonates 
cont inue to be a ma jo r cha l lenge to improved 
outcomes despite the technological advances in the 

,ca of r e s p i r a t o r y and n u t r i t i o n a l support 
particularly for the extreme preterms. The rate of 
culture proven HAI in this study was 4.4 per 1000 
patient days and 4.1% of total neonatal admissions. 
This figure includes all babies who had cither a 
septicaemia or positive culture in sites like the CSF 
and urine which should normally be sterile. These 
rates arc much lower than 13.8 per 1000 patient days 
reported from Australia and 19.2% and 21.4% of total 
admissions reported in Saudi-Arabia, and Egypt 
respectively [6. 12). 

This might be due to the fact that the unit 
docs not use or indeed, have facilities for invasive 
n e o n a t a l i n t e n s i v e c a r e such as mechanical 
ventilation, total parenteral nutrition or even central 
lines which arc known to predispose to HAI [13, 
14]. 

The HAI rate in this study was also slightly 
lower than the 8.9% reported by Osinupcbi et al [15], 
the reason for this lower figure is not clear as the 
special care baby unit at Sagamu is in the same 
geopol i t ica l zone of the country , with similar 
facilities. 

Majority of the positive cultures were from 
the blood. The blood stream is known to be the most 
common site for isolation of hospital acquired 
organisms [16]. This is not surprising in neonates 
who are known to have limited ability to localise 

T a b l e 4 : Risk fac tors for 11AI 

Postnatal risk fac tor O R CI p va lue 

M a l e sex 1.250 0 . 4 0 5 - 3 . 8 5 6 0 . 6 9 8 
Birth weight < 1.5kg 4 . 7 1 0 1 . 4 2 4 - 1 5 . 5 7 6 0 . 0 0 6 
G A < 3 2 w e e k s 3 .034 1 . 1 4 1 - 8 . 0 6 5 0 . 0 2 0 
E x c h a n g e b lood t ransfus ion 1.486 1 . 2 3 6 - 1 . 7 8 7 0 . 5 4 6 
Umbi l ica l v e n o u s ca the ter iza t ion 2 . 6 7 5 0 . 9 4 9 - 7 . 5 4 2 0 . 0 5 4 
E n d o tracheal Intubat ion 2.431 0 . 2 7 7 - 2 1 . 3 6 5 0 . 4 0 8 
Urethral ca theter iza t ion 1.998 0 . 6 7 6 - 5 . 9 0 9 0 . 2 0 3 
Pr ior ant ibiot ic use I.23X 0 . 1 8 0 - 8 . 5 0 4 0 . 8 2 8 

Outcome 
More than a third, 7 (38.9%), of neonates with culture 
proven HAI died compared to 70(16.9%) of those 
who were eulture negative (OR = 3.123, CI: 1.146-
8.512, p = 0.020). 

The mean length of hospital stay was 20.8±9.4 
among neonates with culture proven HAI and 
9.3*7.00 among those without (p = 0.000). 

injections hence infections from any site readily 
disseminate into the blood stream. 

The 3.6% prevalence of positive CSF culture 
in this study was similar to the 5% documented in a 
review ol HAI in neonatal intensive care units by Carey 
1171 though this 5% included non-bacterial causcs. 

There were isolates from the urethral 
catheter tips of two babies who developed features 
ol illness after urethral cathetcrisation. Though the 
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Ccn l re lor Disease Control (CDC) definition o f ! I Al 
does not include cultures from catheter tips, the 
positive cultures from the catheter tips in this stud) 
were regarded as significant bccausc the babies 
developed signs of illness n e c e s s i t a t i n g the 
screening. 

As shown in this study, all the infections 
occurred within 26 days of admission with a mean 
of 7.7-3.8 days, which is consistent with previous 
reports that HAIs occur in the early days in 85% of 
cases [IN]. It is therefore necessary to intensify 
efforts at prevention of IIAI during this critical period 
when they are likely lo be undergoing the most 
intensive care for their primary conditions. 

The most prevalent organisms found in this 
study were mcthicillin resistant Staphylococcus 
aureus (MRSA), Klebsiel la spp and o the r 
Entcrobactcriaccac which arc known to thrive in 
solutions, containers and other hospital equipment 
if not adequately sterilised. This is consistent with 
what is reported in developing countries [5] though 
Klebsiella predominated in t h i s r ev i ew . 
Staphylococcus aureus continues to be an important 
MAI pathogen in neonatal units in deve loping 
countries as seen in this study and its spread is mainly 
attributed lo the hands of healthcare workers [5]. On 
the contrary coagulasc negative s taphylococcus 
(CONS) and Staphylococcus aureus a rc more 
commonly reported in developed countries [14]. 

Other pathogens like Candida and viruses 
iu. ilso been implicated in the aetiology of HAI in 
the neonatal intensive care units in deve loped 
countries [19J. No ease of Candida was found in the 
present study probably bccausc there was a policy 
of prophylactic fluconazole for high risk babies in 
placc at the time of the study [6, 14, 18, 20]. Other 
organisms known to be associated with HAI in 
neonates includc respiratory syncytial virus and 
rotavirus in eases of respiratory and gastrointestinal 
infections but none of those were sought in this study. 

The organisms found in this study arc known 
to be more virulent than c o a g u l a s c n e g a t i v e 
staphylococcus reported in developed countries, 
which is associated with less morbidity and mortality 
[21 ]. The challenge of HAI in this set up is therefore 
of a higher magnitude in terms of illness severity 
and risk of death. These organisms especially the 
MRSA arc often associated with outbreaks in NICUs 
and with prompt institution of necessary infection 
control strategies and specif ic m e a s u r e s l ike 
isolation, cohorting, use of antiseptic agents such as 
chlorhcxidinc and mupirocin and microbiological 
surveillance, they arc brought under control [22]. 

MRSA infections are largely preceded by 
colonization. Colonized babies then serve as a 
reservoir for the cross-transmission among babies 
through the hands of handlers who may themselves 
be carriers. MRSA outbreaks are known to be 
difficult to contain and may go on to become endemic 
if not promptly controlled [23, 24]. It is not known 
if the finding of 46% of the HAI in this study being 
due to MRSA was actually endemic in the unit or an 
outbreak because no previous data was available. 

In some o the r d e v e l o p i n g coun t r i e s . 
Staphylococcus aureus is also the most commonly 
isolated organism in LOS in the hospital setting, with 
a few studies from Nigeria also reporting CONS [25, 
26]. The finding of Klebsiella pneumoniae as a 
common cause of HAI in our study is also consistent 
with previous reports from our ccntrc and other parts 
of Nigeria [27-30]. This was a common cause of HAI 
in the developed world in the 1960s but remains a 
major burden in Nigeria till date [19]. Klebsiella and 
the other Entcrobactcriaccac isolated in this study 
are known lo be prevalent where there is unrestricted 
use of broad spectrum antibiotics such as third 
genera t ion cepha lospor ins [21]. Unres t r ic ted 
antibiotic use is prevalent in ccntrcs in resource 
limited settings such as ours where financial and 
logistic challenges with laboratory support for 
routine patient carc exist. Many of this Gram-
ncgativc Entcrobactcriaccac arc able to express 
ex ten-4 ectrum beta lactamases and even transfer 
rcsisuuk, ^ross other organisms. 

Chryseobaeterium meningosepti cum was 
found as a cause of neonatal meningitis in one of the 
neonates who had no scplicacmia at that time. This 
organism is a recognised cause of nosocomial 
meningitis especially in immunosupprcsscd patients 
and it has been cultured from swabs of incubators in 
llic neonatal intensive carc unit [31]. 

Hca l thcarc-assoc ia lcd in fcc l ions a rc 
frequently due to rcsistanl organisms be they Gram 
positive or negative hcncc the difficulty in treating 
them and the associated poor outcomes. The MRSA 
found in this study demonstra ted s ign i f ican t 
r e s i s t ance to vancomycin as is now be ing 
increasingly reported from other parts of the world 
[32 ]. This particularly portends danger in developing 
coun t ry se t t ings with limited avai labi l i ty of 
ant ibiot ics . This is of spccial s ign i f icance in 
developing countries in view of the other challenges 
with staffing, overcrowding, laboratory support and 
antibiotic availability and cost in the area of hospital 
ca re of newborn babies. The Gram nega t ive 
organisms demonstrated reasonable susceptibility to 
ce f taz id ime and nicropcnem cxpcctcdly. It is 
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therefore crucial that these drugs be protected Irom 
overuse at this time to prevent development ol 
resistance. 1 laving written evidence-based antibiotic 
guidelines and regular microbial surveillance is 
essential to achieve this. 

Very low birth weight and gestational age 
below 32 weeks were associated with the highest 
risk of HAI. This observation conforms to what 
obtains globally as this group ol babies have 
compromised immunity and often require the most 
invasive procedures. 

Prolonged use of empiric antibiotics in the 
face of negative cultures will alter the normal flora 
of the neonate and predispose to colonisation and 
ultimately infection especially by resistant organisms 
[33]. Prior use of empir ic antibiot ic , was not 
significantly associated with an increased risk of MAI 
in this study as reported in previous studies [21 ]. 

The mortality rate among babies with culture 
proven HAI in this study was higher than those who 
were negative as previously documented. The mean 
length of hospital stay was also significantly longer 
among those with proven HAI as documented in the 
literature. This adds to the challenge of health care 
costs in this group of babies. Apart from costs to 
parents, it also adds to the burden of care on the 
already overstretched human and material resources. 

The high HAI ra te , v i ru lent type of 
^ganisms, low susceptibility to "reserve" antibiotics 
and poor outcomes of the babies underscore the need 
emphasize appropriate prevention and control 
measures like scrupulous hand hygiene and proper 
antibiotic stewardship. 

Conclusion 
The prevalence of HAI at the UCH is high and the 
most common organisms responsible for HAI are 
MRSA and Klebsiella pneumoniae. Very low birth 
weight neonates and neonates with gestational age 
below 32 weeks were found to be at a higher risk of 
HAI. The high mortality rate among neonates with 
cul ture proven HAI underscores the need for 
intensifying infection control measures in order to 
improve neonatal outcomes especially in developing 
countries. 
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