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Citrobacter Sepsis in Infants
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Gram negative bacilli are important
agents causing neonatal sepsis(l,2).
Infections may be acquired from the
mother's genital tract or nosocomial
infections acquired from the delivery
room or from the nurseries(3).
Multidrug resistant Gram negative ba-
cilli like Klebsiella, Citrobacter, Salmonella
sp. and Pseudomonas are gaining impor-
tance in the recent years(1-4). Citrobacter
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species, recognized as saprophytes ear-
lier are now known to cause neonatal
meningitis, brain abscess, subacute bac-
terial endocarditis and sepsis(2,3). This
communication presents clinical profile
and antibiotic susceptibility pattern of
five cases of citrobacter sepsis encoun-
tered in the pediatric wards of our
hospital between the period June 1992 to
May 1993.

Case Reports

Five cases of Citrobacter freundii were
isolated from blood cultures of 2015
children (age group 0-1 year) with sus-
pected sepsis, who were admitted in
our hospital between June 1992 to May
1993. The total number of positive cul-
tures were 480 (23.82%), out of which 5
were Citrobacter freundii (1.04%). Among
the 5, two were neonates born in our
hospital and 3 were outborn babies. Out
of 5 cases, three were preterm neonates.
The clinical signs and symptoms, com-
plications, investigations and antibiotic
senstivity pattern of five infants suffer-
ing from citrobacter sepsis are given in
Table 1. All the 5 Citrobacter sp. were
resistant to ampicilin, gentamicin,
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TABLE—Clinical Profile of Five Infants with Citrobacter Sepsis

Patient number

Features

1 2 3 4 5
Age at admission lday  15days 2 months 1 year 1day
Sex Male Female Female Female Female
Gestational age 26 wks. 28wks. Notknown  Notknown 30 wks.
Birth weight (g) 800 1125 2500 Notknown 1200
Symptoms and Signs
Hypothermia + - - - +
Fever - + + + E
Lethergy and poor feeding - + + + -
Pallor + + + + +
Icterus + - - - +
Ecchymoses - ¥ . - N
Convulsion + + - + -
Diarrhea and vomiting - - - ++ -
Abdominal distension + - - +
Respiratory distress + + ++ + ++
Unhealthy umbilical stump + - - +
Complications &
Sclerema + - -
Abscesses - - -
DIC - + - + -
Hepatitis * E - - +
Investigations
Hb (g/dl) 10 12 11 7.5 8.5
Leucocytosis /leucopenia +/- +/- -/- -/- -/-
Neutrophilia/neutropenia -/- -/- -/+ -/+ -/+
LT ratio 0.2 0.4 0.3 0.2 0.3
Toxic granulations + + -
C-reactive protein - + + + +
SGPT (TU) 60 Notdone  Notdone Not done 45
VDRL test NR NR R>1:64 NR NR
Antibiotic sensitivity pattern
Cefotaxime R R R S S
Amikacin R S S R R
Netilmycin S S S R R
Qutcome Died Died Died Died Died
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chloramphenicol, tetracycline and co-
trimoxazole. Stool and cerebrospinal
fluid (CSF) of these 5 infants were nega-
tive for Citrobacter sp. In 2 infants,
Citrobacter freundii was isolated from the
umbilical stump and in two cases from
subcutaneous abscesses. This organism
could not be isolated from environmen-
tal cultures. Cultures of the mother of
the three preterm neonates was negative
for Citrobacter freundii. Two preterm ba-
bies had raised SGPT. In one case VDRL
was strongly reactive (R >1:64). All the
five infants expired despite appropriate
antibiotic therapy.

Discussion

In the recent years Citrobacter sp. is
recognized to be a potential pathogen in
neonates and in infants with a propen-
sity for producing a necrotizing menin-
goencephalitis(5). Nosocomial outbreak
of citrobacter due to umbilical coloniza-
tion has also been reported(6).
Multidrug resistant citrobacter sepsis in
infants have also been reported, though
source of infection and mode of trans-
mission have not been defined(l,2). Re-
cently there was a report of nosocomial
neonatal septicemia due to Citrobacter
freundii which was due to contamination
of delivery room unit as a result of
drainage pipe leakage(3).

All the investigations in the five in-
fants gave a picture of sepsis. All the
five cases reported by us showed respi-
ratory distress and tachypnea. This is a
warning signal for conventional organ-
isms like Group B streptococci and oth-
er Gram negative bacilli, but when these
are ruled out Citrobacter sp. must be
kept in mind(3). Though Citrobacter
diversus was isolated in an epidemic of
nosocomial meningitis(6), in our study
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only Citrobacter freundii was encoun-
tered. Citrobacter was isolated from the
umbilical stump of two patients, but
stool and CSF cultures were negative.
The same organism could not be detect-
ed from environmental cultures. This
organism was not isolated in any older
children during the same period. All
patients were in age group 0-1 year.

Complications seen were
sclerema(5), disseminated intravascular
coagulation (DIC) and hepatitis. Multi-
ple abscesses were observed in two
cases. Extreme prematurity is a predis-
posing factor for citrobacter sepsis(7),
and three of our cases were premature.

Multidrug resistant strains do not al-
ways suggest them to be of nosocomial
origin. Common source of infection
could not be detected in our study. So it
is not a nosocomial outbreak. Vertical
transmission was excluded in the three
neonates as the culture studies of their
mothers were negative.

To conclude, Citrobacter sp. has
become an important pathogen in the
recent years in causing neonatal sepsis,
apart from E. coli, Klebsiella, Pseudo-
monas, etc. It is important to know the
source of infection as mortality is 100%
in our study despite appropriate anti-
biotics and other supportive measures.
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The Noonan syndrome was first rec-
ognized as a distinct clinical entity in
1963 by Noonan and Ehmke(l). The
Noonan syndrome is characterized by
dysmorphic facies, congenital heart dis-
ease and short stature. It may be inherit-
ed as an autosomal dominant trait and
has a wide range of severity(2). We re-
port on four cases of Noonan syndrome
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from three generations from one family.
Case Reports

Case 1: The index patient, a baby girl
was born by lower segment Cesarean
section to a 27-year-old mother. Birth
weight was 2.7 kg, head circumference
J3 cm and length 49 cm. Antimongoloid
slant, hypertelorism, epicanthic folds,
bilateral ptosis, lowset ears, thick lips
and single palmar crease on left hand
were noticed at birth. There was no
webbing of the neck or limb edema.
An ejection systolic murmur was
detected on 3rd day of life. There
was no cyanosis and the baby
was asymptomatic. The neonatal
period was uneventful.

In view of the peculiar facial features
and the cardiac murmur, the baby was
investigated. Two dimensional echocar-
diography and color doppler revealed
supravalvular pulmonic stenosis with a
systolic gradient of 48 mm of Hg across
the pulmonary artery. The karyotype
was 46, XX. A diagnosis of Noonan
syndrome was made because of



