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Abstract:

We report four adult cases of ceftriaxone (CTRX)-induced pseudolithiasis and nephrolithiasis. With the ex-
ception of case 1, none of our cases showed abdominal symptoms. Our patients, who had central nervous
system (CNS) infections, had been treated with CTRX (4 g/day) for 35-69 days. CTRX-induced pseudolithia-
sis and nephrolithiasis can appear depending on the total dose of CTRX and the duration for which it is ad-
ministered. Patients with bacterial CNS infections who are treated with CTRX are typically treated with
higher doses for longer periods. It should be recognized that these patients are at higher risk of developing

CTRX-induced pseudolithiasis and nephrolithiasis.
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Introduction

Ceftriaxone (CTRX) is used to treat central nervous sys-
tem (CNS) infections such as bacterial brain abscess or
meningitis. CTRX-induced pseudolithiasis and nephrolithia-
sis have been reported in pediatric patients (1, 2). However,
this adverse event has also been reported in adult pa-
tients (3-7). We herein report the cases of four adult patients
who were diagnosed of CTRX-induced pseudolithiasis and
nephrolithiasis. As patients with bacterial CNS infections re-
quire higher dosages and longer periods of CTRX treatment,
it is very important to recognize that these patients have a
greater risk of developing CTRX-induced pseudolithiasis
and nephrolithiasis.

Case Reports

Case 1

A 70-year-old man was admitted to our hospital with

right-leg paralysis. He had been experiencing antineutro-
philic cytoplasmic antibody (ANCA)-associated vasculitis,
and was treated with oral prednisolone. Initially, he was
considered to have right peroneal neuropathy due to ANCA-
associated vasculitis, because his weakness was confined to
the right ankle dorsiflexor. However, his weakness pro-
gressed to the right proximal leg, and subsequent cerebral
magnetic resonance imaging (MRI) revealed that he had a
brain abscess in the left motor cortical area. The administra-
tion of CTRX (4 g/day) and oral metronidazole was started.
He already had some small gallstones before the start of
CTRX therapy (Figure A). The number of gallstones in-
creased without abdominal symptoms after 2 weeks of
CTRX treatment (Figure B). After 10 weeks of CTRX treat-
ment, he showed right hypochondrial pain. There was a fur-
ther increase in the number of gallstones, and the gallblad-
der was filled with biliary sludge (Figure C). Acute pancrea-
titis due to the obstruction of the common bile duct [aspar-
tate transaminase (AST), 109 IU/L; alanine transaminase
(ALT), 45 TU/L; and amylase, 1,632 IU/L] was diagnosed.
He was confined to bed because of right-leg paralysis, and
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Figure.

Plain abdominal computed tomography (CT) and ultrasonography images of the cases in-

volving patients with central nervous system infections who were treated with intravenous ceftriax-
one (CTRX). Case 1: Some tiny gallstones were present before the initiation of CTRX therapy (A,
arrow). The number of gallstones increased after 2 weeks of CTRX treatment (B, arrow). The num-
ber of gallstones further increased, and the gallbladder was filled with biliary sludge after 10 weeks
of CTRX treatment (C, arrow). The gallstones and biliary sludge resolved at 2 weeks after the discon-
tinuation of CTRX (D, arrow). Case 2: Neither gallstones nor biliary sludge was present before the
initiation of CTRX treatment (E). Numerous gallstones with biliary sludge appeared after 7 weeks of
CTRX treatment (F, arrow). Abdominal ultrasonography performed at 2 weeks after the discontinu-
ation of treatment showed a reduction in the number of gallstones and the amount of sludge (G). Case
3: Neither gallstones nor biliary sludge was present before the initiation of CTRX therapy (H). The
faint appearance of biliary sludge occurred after 2 weeks of CTRX treatment (I, arrowhead). In ad-
dition to the presence of condensed biliary sludge at the bottom of the gallbladder (J, arrow), bilat-
eral nephrolithiasis (J, arrowhead) appeared after 5 weeks of CTRX treatment. The biliary sludge
and nephrolithiasis resolved at 5 weeks after the discontinuation of CTRX (K, arrow). Case 4: Neither
gallstones nor biliary sludge was present before the initiation of CTRX treatment (L). Abdominal
ultrasonography performed after 10 days of CTRX treatment (M) and after discontinuation of CTRX

treatment (N) did not show gallstones or biliary sludge.

did not show malnutrition with a normal body mass index
(BMI) of 19.2. The patient had no other risk factors for
cholelithiasis. CTRX was immediately discontinued. No
gallstones were confirmed by endoscopic retrograde cholan-
giopancreatography (ERCP). The gallstones spontaneously
resolved at 2 weeks after the discontinuation of CTRX, and
the patient’s pancreatitis gradually improved (Figure D).

Case 2

A 39-year-old man was admitted to our hospital with se-
vere headache and fever. He showed Kernig’s sign, stiff
neck, and cerebrospinal fluid abnormality (initial pressure,
28 cmH,O; cell count, 2,009/uL; polymorphonucleocytes,
97%; and glucose, 2 mg/dL). Abdominal computed to-

mography (CT) before treatment did not show any gallblad-
der abnormalities (Figure E). The patient was diagnosed
with bacterial meningitis, and intravenous CTRX (4 g/day)
was initiated. After 7 weeks of CTRX treatment, abdominal
CT clearly demonstrated multiple gallstones with biliary
sludge (Figure F). His BMI was 22.5, and the patient had
no risk factors for developing cholelithiasis. CTRX therapy
was discontinued. The patient never showed abdominal
symptoms or elevated serum liver enzyme levels. Abdominal
ultrasonography at 2 weeks after the discontinuation of
CTRX showed a reduction in the amounts of gallstones and
sludge (Figure G).
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Table. Clinical Summary of Cases of Progressive Cholelithiasis Associated with Intravenous Ceftriaxone
(CTRX) Administration.
Case  Age (years) Sex Diagnosis Amount of CTRX  Duration of CTRX  Clinical symptoms
1 70 Male  Brain abscess 4 g/day 69 days Abdominal pain
2 39 Male  Bacterial meningitis 4 g/day 47 days None
3 35 Male  Brain abscess 4 g/day 39 days None
4 36 Male  Brain abscess 4 g/day 35 days None

Case 3

A 35-year-old man was admitted to our hospital with a
long history of myasthenia gravis. Cerebral MRI revealed
multiple brain abscesses. Intravenous CTRX (4 g/day), clin-
damycin, and oral metronidazole were started. There was no
sludge when CTRX was started (Figure H), however, after 2
weeks of CTRX treatment, abdominal CT showed a faint
appearance of biliary sludge (Figure I). The patient did not
have abdominal symptoms, and his serum liver enzyme lev-
els were not elevated. After 5 weeks of CTRX treatment, the
biliary sludge appeared to have condensed at the bottom of
the gallbladder (Figure J, arrow), and bilateral nephrolithia-
sises appeared (Figure J, arrowhead). The serum levels of
direct bilirubin and y-glutamyl transpeptidase were elevated
at this point. He had been bedridden for a long time, and
showed aphagia due to the progression of general myathenic
symptoms. These conditions and remarkable weight loss
(BMI: 15.6) might be the risk factors for developing
cholelithiasis. The biliary sludge and nephrolithiasis resolved
at 5 weeks after the discontinuation of CTRX treatment
(Figure K).

Case 4

A 36-year-old man with frontal sinus empyema was ad-
mitted to our hospital due to tonic-clonic seizure. Cerebral
MRI revealed a brain abscess in the right frontal lobe. The
patient was diagnosed with secondary epilepsy due to brain
abscess and treatment with intravenous CTRX (4 g/day),
vancomycin (2 g/day), and oral metronidazole (1.5 g/day)
were administered. Abdominal CT and ultrasonography were
performed before and after the administration of CTRX;
however, neither pseudolithiasis nor biliary sludge appeared
during 5 weeks of CTRX treatment (Figure L, M, N). The
patient’s BMI was 22.0, and he had no risk factors for
cholelithiasis.

Discussion

CTRX is a third-generation broad-spectrum cephalosporin
that has a beneficial accessibility across the blood-brain bar-
rier, and which is used in the treatment of CNS infections
such as bacterial brain abscess or meningitis. After CTRX is
intravenously administered and distributed throughout the
body, it is excreted by the biliary and urinary systems (8),
and condenses in the gallbladder. Additionally, CTRX can
easily combine with serum calcium and produce biliary

sludge. CTRX-induced nephrolithiasis or urolithiasis have
also reported (6, 9, 10). CTRX-induced pseudolithiasis, bili-
ary sludge, and nephrolithiasis have been repeatedly re-
ported in pediatric patients with CNS infections. However,
this adverse event has also been reported in adult patients.
CTRX-induced pseudolithiasis has been reported to appear
in 17-43% of children of 1 month to 18 years of age who
are treated with CTRX (50-100 mg/kg/day) for 4-22
days (1, 11). In contrast, among adult patients pseudolithia-
sis was reported to appear in 5% of patients who were
treated with CTRX (2 g/day) for 10-14 days (12), 21% of
patients who were treated with CTRX (2 g/day) for 14
days (4), and 25% of patients who were treated with CTRX
(3 g/day) for 4-17 days (3). Abdominal pain was only re-
ported in 2 of these previous reports, and the biliary sludge
resolved at 7-26 days after the discontinuation of CTRX. In
contrast, CTRX-induced nephrolithiasis is was only reported
in 1 of 86 pediatric patients (1.2%) who were treated with
CTRX (13). To date, there have been no prospective studies
on CTRX-induced nephrolithiasis in adults.

CTRX is frequently used for the treatment of bacterial
CNS infections, and is typically administered at relatively
high doses (e.g., 4 g/body/day) for longer periods. The pre-
sent four patients, who all showed CNS infections, were
treated with CTRX (4 g/day) for 35-69 days, with the total
dose of 140-276 g for treatment (Table). Three out of the
four patients developed pseudolithiasis or biliary sludge;
however, there was a substantial decrease in the amount of
pseudolithiases and sludge at 2-5 weeks after the discontinu-
ation of CTRX.

CTRX-induced pseudolithiasis or biliary sludge can ap-
pear depending on the total dose or the duration of CTRX
treatment. The occurrence of pseudolithiasis or biliary
sludge increases when CTRX was administered at doses of
>2 g/day for 9 days (14). The other factors that can promote
the production of pseudolithiasis include rapid intravenous
infusion, depression of gallbladder contractility, fasting, and
dehydration (11). Although cases 3 and 4 were of similar
age and received a similar total amount of CTRX, case 3
developed biliary sludge and nephrolithiasis while case 4 did
not. The patient in case 3 had multiple risk factors, includ-
ing immobilization and aphagia due to myasthenia gravis. In
contrast, the patient in case 4 had no risk factors. The differ-
ence in risk factors might have been responsible for this dis-
crepancy,

According to previous reports, only 0-19% of patients
with CTRX-induced pseudolithiasis and biliary sludge
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showed abdominal symptoms 0-19% (11, 15, 16). In con-
trast, CTRX-induced nephrolithiasis can cause anuria and
colicky abdominal pain (6). Among the present four cases
only case 1 (in which the highest total amount of CTRX
was administered) showed abdominal symptoms. As patients
with bacterial CNS infections require higher doses and
longer durations of CTRX treatment, it is very important to
recognize that these patients have a higher risk of develop-
ing CTRX-induced pseudolithiasis and nephrolithiasis. If the
long-term administration of CTRX is necessary, it may
cause cholangitis and pancreatitis. Thus, it is necessary to
perform follow-up ultrasonography or CT. Even if pseu-
dolithiasis or nephrolithiasis occurs, it can be expected to
disappear or decrease after the discontinuation of CTRX.
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