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ABSTRACT

Klebsiella pneumoniae has played an important role as a cause of infection in the neonatal high risk
units around the globe. The widespread use of broad-spectrum antibacterial agents has led to an increase
in the emergence of resistance to broad-spectrum cephalosporins and carbapenems. We report an out-
break caused by a strain of Klebsiella pneumoniae that was susceptible only to ciprofloxacin and tigecycline
and that affected neonates hospitalized in neonatal intensive care unit of Combined Military Hospital Rawalpindi
during October 2010. Outbreak investigation was carried to find out the possible source of infection which
turned out to be suction tubing of resuscitation table, emergency tray and scissors. The outbreak was
resolved by temporarily closing down the nursery and using remedial measures such as disinfection, rein-
forcing the use of antiseptic techniques and timely treatment of neonates with ciprofloxacin.
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INTRODUCTION

The genus Klebsiella consists of capsulated,
gram negative rods, 1-2 um long non-motile or-
ganisms. They are facultative anaerobes and fa-
vor moist environments.” Carbapenems are first
line drugs for the treatment of severe infections
caused by Enterobacteriaceae expressing extended
spectrum beta-lactamases (ESBLs).2 The emer-
gence of strains of Enterobacteriaceae that are re-
sistant to carbapenems in the past years is of great
concern. The injudicious use of broad spectrum
antibiotics and improper antisepsis has resulted
in emergence of multidrug-resistant strains of K.
pneumoniae causing outbreaks in various settings
especially neonatal high risk units.®

We present a case series of three neonates
from Neonatal ICU (NICU) of a tertiary care hospi-
tal, who developed sepsis within five days after
they were shifted from the operation theatre. The
strain of Klebsiella pneumoniae isolated from the
blood of all these babies was sensitive only to
ciprofloxacin and tigecycline. One neonate, who
also had congenital cardiac defects, expired. Two
neonates with positive blood cultures and two oth-
ers who were septicemic but culture negative were
managed successfully with injection ciprofloxacin.

CASE SERIES

Our 1¢t patient was a newborn baby girl resi-
dent of Rawalpindi who was hospitalized in NICU

of Combined Military Hospital (CMH), Rawalpindi
on 9" October 2010. Baby was delivered at 33
week of gestation by caesarian section. Baby had
low birth weight and was tachypneic. APGAR score
was 6/10. On systemic examination bilateral
crepitations and sluggish reflexes were noted. Pro-
visional diagnosis of respiratory distress syndrome
was made and baby was admitted in NICU for fur-
ther care. Blood complete picture revealed no
abnormality. C-reactive protein was 6.5 mg/dL.
After Initial resuscitation, Injections cefotaxime and
amikacin were advised. On 13" October, condi-
tion of baby deteriorated. Further laboratory in-
vestigations were requested. Blood was sent for
culture and sensitivity. On 17" October blood cul-
ture yielded growth of Klebsiella pneumoniae
which was sensitive to ciprofloxacin and tigecycline
only. Patient was started with injection ciprofloxacin
while other antibiotics were discontinued. On 20
October, clinical condition of baby started improv-
ing when therapy switched over. Baby recovered
and was discharged on 30" October 2010.

The 2™ patient was newborn baby girl resi-
dent of Rawalpindi who was hospitalized in NICU
of CMH on 9" October 2010. Baby was delivered
at 30" week of gestation by caesarian section.
Baby had low birth weight and was tachypneic.
APGAR score was 5/10. On systemic examination
bilateral crepitations and sluggish reflexes were
noted. Provisional diagnosis of septicemia was
made and baby was admitted in NICU for further
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care. Blood complete picture revealed no abnor-
mality. C reactive protein was 7 mg/dL. After initial
resuscitative measures, patient was started with
Injections meropenem, vancomycin and flagyl.
Three days after admission condition of baby de-
teriorated further. Injection ceftazidime was added
to treatment. After 3 more days blood picture
showed deranged blood counts and mottling all
over body, due to which fresh frozen plasma (FFP)
infusion, Injection pentaglobulin and platelet con-
centrates were advised. On 18" October, condi-
tion of baby further deteriorated. Blood was sent
for culture and sensitivity which later yielded
growth of Klebsiella pneumoniae which was sensi-
tive to ciprofloxacin and tigecycline only but un-
fortunately the baby expired one day before the
availability of culture & sensitivity report to pedia-
trician. Baby had also features of Down’s syn-
drome.

The 3 patient was newborn baby boy resi-
dent of Rawalpindi hospitalized in NICU of CMH
Rawalpindi on 15" October 2010. Baby was deliv-
ered at 32" week of gestation by caesarian sec-
tion. Mother was Rh negative and HCV positive.
Baby was tachypneic but rest of the general physi-
cal examination was unremarkable. APGAR score
was 7/10. On systemic examination bilateral
crepitations and sluggish reflexes were noted. Pro-
visional diagnosis of prematurity was made and

CASE 2
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baby was admitted in NICU for further care. All the
base line investigations were within normal limits.
After initial resuscitation, injections cefotaxime and
amikacin were advised. Three days after admis-
sion condition of baby deteriorated. Blood was
sent for culture and sensitivity. After 3 days, blood
culture yielded growth of Klebsiella pneumoniae
which was sensitive to ciprofloxacin and tigecycline
only. Baby was started with injection ciprofloxacin
and other antibiotics were discontinued. Next day,
clinical condition of baby started improving. Baby
recovered completely and was discharged on 2
November 2010.

Outbreak investigations: The growth of three iso-
lates of Klebsiella pneumoniae from blood culture
of three different patients in the same unit raised
the suspicion of an outbreak. To trace out the
possible source of this outbreak a team headed
by a microbiologist from Armed Forces Institute
of Pathology visited the unit and specimens were
collected from different possible sources of infec-
tion including healthcare workers, suction tubing
of resuscitation table, scissor and emergency tray.
All the specimens were cultured on blood and
MacConkey agar (Oxoid, UK) and three of these
revealed the growth of Klebsiella pneumoniae hav-
ing same biochemical profile and sensitivity pat-
tern as was seen in three patients (Fig 1). NICU
was informed immediately. Staff of NICU was in-

CASE 3
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Fig. 1: Three strains of Klebsiella pneumonia showing similar antibiogram.
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structed to adopt strict antiseptic techniques.
Ciprofloxacin was included in the treatment regi-
men. In addition to the cases mentioned two other
babies of the unit with suspected septicemia were
also put on injection ciprofloxacin & responded
to treatment while their blood cultures were nega-
tive. NICU was temporarily closed down. Proper
sterilization & disinfection of instruments and NICU
were advised. Considering operation rooms as a
possible source of infection, as all the cases were
delivered by caesarian section, 18 specimens were
also collected from OT & its staff but no such
growth was seen in cultures of OT specimens.

DISCUSSION

Klebsiella was named after the German bac-
teriologist of nineteenth century Edwin Klebs (1834-
1913). Genus Klebsiella consists of capsulated,
Gram negative rods. They are non-motile but ex-
press fimbriae. They grow at 12-43°C (optimum
37°C) and are killed by moist heat at 55°C for 30
min.* Klebsiella may survive dying for months and
cultures remain viable for many weeks at room
temp. They are facultative anaerobes and favour
moist environment for their growth. K. pneumoniae
is responsible for causing severe potentially fatal
pneumonia and septicemia and is frequently im-
plicated in healthcare-associated outbreaks in
ICUs.® Nosocomial infections occur more frequently
in premature infants, patients in neonatal intensive
care units as in our case, and hospitalized indi-
viduals who are immunocompromised.®

The global dissemination of firstly the ESBL
producing K. pneumoniae and then the strains that
are resistant to carbapenems is a matter of great
concern to public health services worldwide.” Re-
ported mortality due to ESBL producing strains
of K. pneumoniae is 25%.%In a recent outbreak
occurred in India, 14 phenotypically identical K.
pneumoniae strains were isolated in neonatal ICU
which were multi-drug resitant. These strains were
isolated from disinfectant solution, suction fluid,
water tap and hands of HCWs.® All these strains
were sensitive to imipenem. Strains that are resis-
tant to carbapenems are also frequently resistant
to aminoglycosides, tetracyclines and fluoro-
quinolones.'® The strains resistant to carbapenems
were first reported in US in 1996. The first out-
break outside the United States was documented
in Israel in 2004." The indiscriminate and injudi-
cious use of broad-spectrum antibiotics is respon-
sible for rapid spread of multidrug-resistant bac-
teria around the globe.?

Healthcare-associated outbreaks of multi-
drug-resistant bacteria represent an emerging
threat in all kinds of medical departments but es-
pecially in neonates and immunocompromised
patients.’”® Because of the clinical and financial

burden resulting from these outbreaks, all efforts
should be made to minimize the risk of nosoco-
mial spread by good hand hygiene especially use
of alcohol based hand sanitizers, sterilization and
disinfection of equipment in the wards and ICUs
and use of disposable instruments.' Environmen-
tal decontamination should be regularly carried
out and vascular and urinary catheters should be
optimally managed. Sources of infection should
be identified and removed.'®

CONCLUSION

Klebsiella pneumoniae septicemia is a life
threatening condition especially in neonates. The
ability of organism to survive in hospital settings
predisposes to nosocomial infections. The major-
ity of outbreaks result from negligence in hospital
infection control practices. Strict hospital infec-
tion control measures are the only key to control
such infections. The existing infection control pro-
tocols should regularly and carefully be reviewed
and modified. Fortunately in our case the isolate
was susceptible to ciprofloxacin but we may not
be so fortunate in future. Therefore, a policy for
judicious use of high-risk antibiotics must be de-
vised which would not only result in preven-
tion of these outbreaks but also delay the emer-
gence of more resistant and potentially epidemic
strains.
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