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Case Study

A rare case of ciprofloxacininduced cholestatic hepatits in
the newborn
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Abstract
Ciprofloxacin is a broad-spectrum fluoroquinolone antibiotic with wide spectrum of activity against Gram-negative, Gram-positive and anerobic organisms. It has
greatest utility in the treatment of children hospitalized with serious bacterial infections. The adverse effects on the liver usually range from asymptomatic elevation of
liver enzymes to fulminant hepatitis.
Ciprofloxacin has also been linked to rare cases of cholestatic jaundice that usually arises after 1 to 3 weeks of therapy. Most cases are mild and self-limited, but at
least one instance of vanishing bile duct syndrome related to Ciprofloxacin therapy has been published.
We report a case of cholestasis in neonate of gestational age 35 weeks who had septicaemia and received ciprofloxacin for 8 days. This infant developed cholestasis
and deranged liver transaminases several days after the discontinuation of therapy with ciprofloxacin.

Introduction

within a period of two days to two weeks following initiation

Drug-induced liver injury is important in the differential
diagnosis in patients with liver injury. A diagnosis of druginduced liver injury is a challenge and probably one of the most
difficult to establish among liver diseases [1]. Antibiotics are
the most common drugs reported in major studies of druginduced liver injury.

for clinicians to recognize and discontinue any medication

Ciprofloxacin is a fluorinated quinolone antimicrobial agent
that is widely used to treat a variety of gram positive and gramnegative infections among hospitalized children [2]. However,
despite its high effectiveness and relative safety, severe
adverse effects associated with its use include gastrointestinal
symptoms such as nausea, vomiting, diarrhea, abdominal
pain, skin rashes, photosensitivity, and liver injury [3,4]. Most
commonly, liver damage related to ciprofloxacin is limited to
an asymptomatic elevation in liver enzymes. Acute fulminant
hepatitis and cholestatic hepatitis are reported rarely in the
literature [3]. Ciprofloxacin at times causes acute liver injury

of treatment. Having a high index of suspicion is important
suspected of producing such reactions.
In

this

report,

we

present

the

clinico-pathological

characteristics of a newborn who developed cholestatic
hepatitis after administration of Ciprofloxacin and discuss the
current literature.

Case presentation
A premature baby boy with gestational age of 34 weeks was
born spontaneously to a G5P4 mother after 6 days of premature
rupture of fetal membranes. The mother was seronegative for
HIV, Hepatitis B and VDRL. The Apgar scores were 7 and 8 at
1 and 5 minute respectively. He was intubated immediately
after his birth because of heavy meconium staining. The infant
weight 2.8kg (25th-50th percentile), measured 38 cm (50th75th percentile), and had a head circumference of 30 cm (50th001
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75th percentile). On clinical exam, the infant was lethargic
with a temperature of 38.5°C, blood pressure at 75/46 mm Hg,
heart rate at 178 beats/min and capillary blood glucose 58 mg/
dl. Other systemic reviews were unremarkable.
Investigation showed marked leukocytosis with neutrophils
17.10×109 /L, moderate anemia and thrombocytosis (Table
1). Procalcitinin (PCT) was 18.22 mg/dL, CRP was 55 mg/l
and blood culture was negative. The lumbar puncture was
negative. Serum aspartate transferase 33 IU/L, serum alanine
transaminase 37 IU/L, serum gamma-glutamyl transferase 121
IU/L.
A diagnosis of newborn sepsis was established. The patient
was started on IV fluid on admission and IV antibiotic for 8
days based on Amoxicillin (200mg/kg/day) and Gentallin
(5mg/kg/day). The baby was treated for hyperbilirubinemia
with phototherapy on the fifth day of life when the Total Serum
Bilirubin and Conjugated Serum Bilirubin recorded were 18.9
mg/dl and 3.7 mg/dl respectively. The baby developed fever
(peak of 38.7°C) four days after admission, necessitating blood
culture and commencement of empirical antibiotic treatment
with intravenous Ceftazidime and Amikacin. Blood culture
showed significant growth of Klebsiella with sensitivity to
Meropenem, Amikacin, and Ciprofloxacin but resistant to
Ceftazidime. Subsequently, the antibiotic therapy was changed
to Ciprofloxacin on the 17th day of life. On the 25nd day, the baby
was noticed to be icteric with the passage of pale stools. The liver
transaminases were deranged. TSH was 1.99 mIU/mL. TORCH
titers revealed high IgG levels of rubella and cytomegalovirus.
A urin analysis did not show any significant abnormality.
Abdominal ultrasound was normal and abdominal CT scan
revealed gall bladder wall thickening with pericholecystic halo
suggestive of cholecystitis. There was gradual resolution of
jaundice and normalization of liver transaminases over three
months. Abdominal ultrasound repeated at a follow up visit
also showed resolution of the pericholecystic halo.
It was suggestive that the cholestatic hepatits was secondary
to use of ciprofloxacin since the symptoms started in the end
days following the completion of the antibiotics. Given the
onset of symptoms following ciprofloxacin use, the pattern of
hepatic enzyme elevation suggestive of liver pathology, and the
spontanous resolution of all symptoms all pointed towards the
diagnosis of ciprofloxacin induced cholestatic hepatitis.

Discussion
Nosocomial infections are related to neonatal immune
immaturity and the frequent use of invasive life sustaining
devices mainly in preterm neonates. Also, the injudicious use
of broad-spectrum antibiotics in neonatal units has led to high
rates of resistance in first line empiric antibiotics like penicillin
and cephalosporin [5,6]. As multidrug-resistant organisms
become more of a problem in neonatal intensive care units,
there is a need to evaluate the use of other available antibiotics
to treat serious neonatal infections.
Fluoroquinolones are potent, bactericidal antimicrobials
against a broad spectrum of Gram-negative and Grampositive bacteria. They have been widely used in adult patients
because of their excellent tissue penetration, including the
cerebrospinal fluid [7].
In neonatology, the use of ciprofloxacin in life-threatening
infections, although rare, is justified by the fact that clinical
benefits largely overweight the potential risks [8]. In
the presence of meningitis, adequate cerebrospinal fluid
penetration of ciprofloxacin has been established in adults and
older children and available data in infected neonates although
limited, showed that cerebrospinal fluid concentrations were
comparable to serum ciprofloxacin concentrations
A pharmacokinetic study performed in septic preterm
neonates concluded that a dose of 20 mg/kg/d in 2 divided
doses would be effective for common gram-negative infections
except for Pseudomonas aeruginosa infections and ineffective
for Staphylococcus aureus infections. Although this study is
well conducted, it does not provide sufficient data to establish
the optimal dosing schedule of ciprofloxacin in neonatal sepsis
[9,10].
In paediatric patients, diarrhoea and rash are among
the most common clinical adverse events and elevation in
hepatic transaminases among the most common laboratory
adverse events reported with use of ciprofloxacin. Serum
aminotransferase elevations have been reported in 1% to 6%
of recipients of intravenous ciprofloxacin. These elevations are
usually transient, mild and asymptomatic; and rarely require
dose adjustment. Ciprofloxacin has also been linked to rare
cases of cholestatic jaundice that usually arises after 1 to 3
weeks of therapy [11,12].

Table1: Serial lab investigation results.
Blood test
Days

WBC
8.5- 30
(109/L)

1

22.5

Liver function test

HgB
(14-20G/l)

PLQ
150-450
(109/L)

ALAT
<35UI/L

TBIL
0-0.3
(mg/dl)

ASAT
<40UI/L

DBIL
0-0.2
(mg/dl)

GGT
<55UI/l

PAL
30-100
(UI/L)

10.9

66

33

37

-

-

-

-

5

-

-

-

36

42

18.9

3.7

14

19.1

12

125

-

-

7.2

1.3

17

20.1

12.2

133

-

-

-

-

-

-

25

17

11.5

156

456

345

10.1

8.1

225.6

456.9

32

16.5

12

255

433

330

9.2

7.6

230

476

48

14.2

12.2

365

256

186

8.5

7.3

212

430

002
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Ciprofloxacin at times causes acute liver injury within
a period of two days to two weeks following the initiation
of antibiotic treatment. Although the precise mechanism of
ciprofloxacin-induced liver injury remains currently unknown,
hepatocellular necrosis leading to elevated liver enzymes
has been observed. The pattern of injury can be cholestatic,
hepatocellular, or mixed. The more familiar pattern in the
acute setting, is hepatocellular, which is associated with
markedly elevated alanine transferase levels. The cholestatic
pattern of liver injury, such as in our patient,usually occurs
after a prolonged course of antibiotic use [13].
The pathogenic events that cause lesions due to the uses of
drugs and toxins is either due to their direct toxic effect or an
idiosyncratic immunoallergic reaction. The direct toxic effect
is likely favoured by the high tissue levels of the drug or its
metabolites. Drug-induced liver injury is typically idiosyncratic
and is usually unpredictable until the drug is given [14]. Druginduced liver injury can be differentiated by the level of liver
enzymes. The liver injury is termed cholestatic if only alkaline
phosphatase is elevated more than two times its upper normal
limit or, when both serum alanine aminotransferase and
alkaline phoshatase are increased, if the ALT/ALP ratio is less
than 2 [15,16].
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