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Summary 
B e t w e e n M a r c h and Augus t 2002 a cluster of 
nosocomial septicaemia associated with Extended 
S p e c t r u m be ta l a c t a m a s e ( E S B L ) - p r o d u c i n g 
Klebsiella pneumoniae was observed in 11 neonates 
from the neonatal intensive care unit of a 200-bed 
tertiary hospital in Abuja, the Federal Capital territory 
of Nigeria. An investigation was conducted to identify 
the possible reservoirs and mode of transmission. 
I n f e c t i o n con t ro l m e a s u r e s and ep idemiologic 
surveil lance were executed. The environment was 
investigated by collecting and processing several 
s w a b s a m p l e s fo r m i c r o b i o l o g i c a l s tud ies . 
A n t i b i o g r a m tests and extended spectrum beta 
lactamase production test were performed on all K. 
pneumoniae isolates from both the environment and 
the patients, and all bacteraemic and environmental 
isolates of K. pneumoniae compared. A total of 30 K. 
pneumoniae isolates made up of 17 from the patients 
and 13 f rom the environment were analysed. An 
identical antibiogram was found in 24 isolates, which 
included all the 17 from the patients and the 7 from the 
hands of staff, sink and incubator surface in the NICU. 
Mortal i ty rate f rom the outbreak was 36.4% and 
constituted 10.8% of all deaths in the unit in 2002. Overall 
mortality in the unit for 2002 was 28.9%. The outbreak 
significantly caused more deaths than usual in the unit. 
The nosocomial septicaemia was caused by a single 
ESBL-producing strain of K. pneumoniae brought into 
the hospital by a neonate delivered and admitted ftom 
an external health institution. Sink and the incubator were 
also contaminated by the same strain. 
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R e s u m e . , . 
E n t r e M a r s et A o u t 2 0 0 2 , une s e p t i c e m i c 
n o s o c o m i a l associce avec le pneumonic klebsiella 
etait observee chez 11 nouveaux nes dans ('unite des 
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soins intensif des nouveaux nes du centre hopitalier 
tertiaire d'Abuja ; capitale federale du Nigeria. Une 
investigation etait conduite pour identifier les reservoir 
possibles et mode de transmission, des mesures de 
con t ro l e s d ' i n f e c t i o n s et une su rve i l l ance 
e p i d e m i o l o g i q u e etai t execu t ee . les 
testsd'antibiogrammes et test de production du Beta 
lactamase etaient faites sur tout les isolant de K 
pneumonic de renvironnement et des patients, au 
total. 30 isolats de K pneumonic (17 des patients et 
13 de renvi ronnement etaient analysees) . Un 
antibiogramme identique etait trouve dans 24 isolats 
(17 patients et 7 environnements) . Le taux de 
mortalite de P epidemic etait de 36,4% et constituaient 
10,8% des morts (deces dans cette unite en 2002. le 
taux de mortalite annuel dans cette unite en 2002 
etait de 28.9%. L'epidemie causait significativement 
plus de morts dans cette unite que d'habitude. La 
septicemic nosocomiale etait causee par les soins de 
type Kpneumonic apportes a l'hopital aux nouveaux 
nes admis des centres de sante externe. Les reservoirs 
et les incubateurs etaient contamines par le meme 
sous type d'espece. 

Introduction 
Klebsiella pneumoniae is associated with life 
t h r e a t e n i n g n o s o c o m i a l i n f e c t i o n s such as 
septicaemia, meningitis and pneumonia especially in 
the newborn [1-4] and has been implicated in a 
number of reports and studies [5,6]. The organism is 
a well documented producer of extended spectrum 
beta lactamase (ESBL) enzyme which confers 
multiple resistance property to it, particularly to third 
g e n e r a t i o n c e p h a l o s p o r i n s [7-11] . T h e E S B L 
producing strains of K. pneumoniae have emerged 
as impor tant agents of nosocomia l ly acquired 
pathogens [5,12,13], and have been isolated in a 
number of nosocomial s e p s i s a n d outbreaks [6,14,15]. 

Mor t a l i t y r a t e s a s s o c i a t e d wi th K. 
pneumoniae septicaemia ranging from 5.7% to 80% 
have been documented in some reports [6,16-18]. 
The resistance of ESBL-producing strains of K. 
pneumoniae to third generation cephalosporins poses 
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Table 1: Antibiogram of K. pneumoniae implicated in (he outbreak 

Drugs AMC XM CAZ CRO CN CIP AK IP C A Z - A M C 
Source of No No R No R No R No R No R No R No R No R No R No S 
isolate tested (%) (7c) (%) (%) (%) W (%) 

Patients 17 17 17 17 17 17 17 17 17 0 17 

(100) (100) (100) (100) (100) (100) (100) (100) (0) (100) 
Staff 2 2 2 2 2 2 2 2 2 0 2 

(100) (100) (100) (100) (100) (100) (100) (100) (0) (100) 
Incubator 2 2 2 2 2 2 2 2 2 0 2 

(100) (100) (100) (100) (100) (100) (100) (100) (0) (100) 
Sink 3 3 3 3 3 3 3 3 2 0 3 

Total 
(100) (100) (100) (100) (100) (100) (100) (100) (0) (100) 

Total 24 24 24 24 24 24 24 24 24 0 24 
(100) (100) (100) (100) (100) (100) (100) (100) (0) (100) 

AMC - Anioxycillin-clavulanic acid; XM - Cefuroxime; CAZ - Ceftazidime; CRO - Ceftrixone; 
CM - Gentamicin; CIP • Ciprofloxacin: AK - Amikacin; IP - Imipenem; R - Resistance; S - Sensitive 

a formidable challenge in the management of patients 
especially infected neonates and calls for surveillance 
and regular reporting of clinically significant cases. 
Generally, there is paucity of nosocomial infection 
data in Nigeria particularly for hospitalised neonates. 
Here we present the report of an ESBL-producing 
K. pneumoniae septicaemia outbreak involving 
eleven patients over a five-month period. 

Patients and method 
The neonata! intensive care unit (NICU) of our 
hospital admits patients with asphyxia and low birth 
weight delivered within and outside the hospital. 
Diagnosis of septicaemia in infected neonates was 
made based on presenting clinical features and 
positive blood cultures. The blood cultures were 
carried out using the Oxoid 103 BC system (Oxoid, 
Basingstoke UK). Growths in the blood broths were 
sub-cultured onto appropriate media and isolates 
subsequently identified by established methods [ 19]. 
Properly collected cord swabs from the patients were 
also processed. Antibiotics sensitivity tests were 
performed on all isolates by disk diffusion technique 
and results interpreted using the National Committee 
for Clinical Laboratory Standards (NCCLS) criteria 
120). Antibiotics tested wereamoxicillin-clavulanic 
acid, cefuroxime, ceftazidime, ceftriaxone, imipenem, 
gentamicin, amikacin and ciprofloxacin. ESBL 
production was established by the disk approximation 
technique using ceftazidime (30ig) and amoxicillin-
clavulanic acid (20/1 Oig). Escherichia coli ATTC 
29232 was used for control. 

A review of our Medica l Microb io logy 
records showed that for more than one year prior to 
this outbreak no K. pneumoniae was isolated from 
any blood sample f rom any N I C U pat ient . The 
isolation of K. pneumoniae strains with identical 
antibiotic resistance/sensitivity profile from the blood 
samples of NICU patients prompted a discussion with 
medical staff of the Paediatrics Department, which 
culminated in the investigation and control of the 
outbreak. Samples were taken f rom the hands of 
staff, water sink, water tap handles, suction tubes 
and equ ipment , feed ing t ro l l eys and u tens i l s , 
humidifiers, storage bottles, incubators, and other 
surfaces and items of equipment. The antibiogram 
of all isolated K. pneumoniae f rom these samples 
were determined as stated above, and compared with 
those isolated from the patients. Appropriate infection 
control measures, including temporary ward closure 
and fumigation and surveillance were instituted. 

Resul ts 
The outbreak was presumed to have started from a 
patient admitted into the ward from an outside health 
institution. Eleven patients were then shown to have 
been involved in the outbreak which lasted for five 
months from March 2002 to August 2002. A total of 
35 K. pneumoniae strains were isolated from both 
the patients and the environment - 17 from patients, 
- from the hands of staff, 2 from the incubator surface 
and 3 from di fferent parts of the sink. Of the 17 strains 
fiom the patients 11 were from blood, 5 from cord 
swabs and one from cerebrospinal fluid. 
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All the 24 K. pneumoniae strains isolated from 
the patients, members of staff, the sink, as well as the 
incubator had an identical antibiogram; all of them being 
resistant to amoxicillin-clavulanic acid, cefuroxime 
ceftazidime, ceftriaxone, gentamicin and ciprofloxacin, 
and sensitive to imipenem and amikacin as well as to a 
c o m b i n a t i o n of amoxic i l l in -c lavu lan ic acid and 
ceftazidime (Table 1), and demonstrated the production 
of extended spectrum beta-lactamase (ESBL). 

Four of the 11 (36.4%) patients died. The 
dead included the index patient and one other patient 
w h o was readmit ted with meningitis eight days after 
d i scharge . T h e outbreak accounted for 10.8% of all 
dea th s in the unit in 2002. Overall mortality in the 
unit w a s 2 8 . 9 % in 2002. The death rate due to the 
ou tb reak was significantly higher than the endemic 
ra te for the unit for the year (^-2 = 0.400, p<0.05,95% 
c o n f i d e n c e limit). 

A f t e r n ine months of active surveillance 
fol lowing the institution of control measures no further 
c a se w a s found . 

D i s c u s s i o n 
T h e outbreak was facilitated by breach in the infection 
c o n t r o l p r a c t i c e s by the ward staff . The patient 
b rough t in f r o m outside was not isolated as is the 
prac t ice in the N I C U . This made it possible for the 
o u t b r e a k s t r a in to c o n t a m i n a t e s ta f f , sink and 
incuba tor creat ing reservoirs and sources for other 
pat ients . A s imilar f inding was reported in a study in 
China by Su et al [12]. The high pathogenicity and 
v i r u l e n c e of K. pneumoniae coup led with the 
mult iply-resistant nature of ESBL strains and the age 
of the pat ients accounted for the high case fatality 
rate of 3 6 . 4 % recorded in the outbreak. Although 
this rate would appear to fall with the range reported 
in previous studies [6,16-18] the outbreak was largely 
p r e v e n t a b l e if in fec t ion control measures were 
adhered to. The percentage mortality of the outbreak 
was more than the 28.9% annual rate for the unit in 
2002 (unpublished report from the medical records 
d e p a r t m e n t of the h o s p i t a l ) , and con t r i bu t ed 
substantially to the year ' s rate. This emphasises the 
need to plan and strictly implement infection control 
p rogrammes in healthcare institutions. 

T h e sensit ivi ty of the outbreak strain to 
amikacin and imipenem was not surprising because 
these two drugs have been rarely used in Nigeria. 
There is thus little or no selective pressure against 
them. In our hospital the drugs can only be dispensed 
on the advice of the Consultant Clinical Microbiologist. 

which advice is often based on the result of antibiotics 
sensitivity testing. 

The control measures adopted to control the 
outbreak included the use of a combination of 
ceftazidime and amoxicillin-clavulanic acid to which 
the strains were found susceptible to treat the 
patients. Amikacin and imipenem were not used 
because they were unavailable at the time of the 
outbreak. Other measures were the disposal of all 
disposable items, sterilization and disinfection of all 
items and equipment as necessary and a review of 
infection control procedures including adequate and 
effective hand-washing by the staff, as well as a 48-
hours temporary closure of the ward and fumigation. 
The absence of any other case nine months after the 
last control measures is indicative of the effectiveness 
of the measures. It is concluded that the outbreak 
and isolation of a single clone of K. pneumoniae 
with ESBL activity highlights the need for a functionai 
infection control programme and practices with 
necessary policies and guidelines as well as behaviour 
change on the part of the staff in order to prevent or 
mitigate further outbreaks. 
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