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1  | INTRODUCTION

Ceftriaxone is a third‐generation cephalosporin that is widely used for 
various infectious diseases, such as respiratory tract and gastrointesti‐
nal tract infections and meningitis. Schaad et al first reported ceftriax‐
one‐associated pseudolithiasis in 1986,1 and both adult and pediatric 

cases have been reported recently. Obesity, fatty diet, aging, pregnancy, 
oral contraceptive, gallbladder dysfunction due to fasting, high dose of 
ceftriaxone, low albumin, and kidney disease have been reported as fac‐
tors contributing to gallbladder stone formation.2 Pseudolithiasis after 
ceftriaxone initiation is thought to be one of the side effects, but few 
reports have described asymptomatic presentations.
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Abstract
An 88‐year‐old woman with a history of meningioma and dementia was admitted 
with high fever, loss of appetite, and nausea in July. Urinary tract infection was sus‐
pected. Computed tomography (CT) showed no significant findings. Urinary findings 
improved with administration of ceftriaxone. However, high fever appeared on hos‐
pital day 28, and CT identified a gallbladder stone without any abdominal symptoms. 
We considered the possibility of ceftriaxone‐associated pseudolithiasis and changed 
pharmacotherapy to cefmetazole. CT on day 34 showed a reduction in the size of the 
gallbladder stone. Ceftriaxone‐associated pseudolithiasis might arise in the absence 
of abdominal symptoms, and clinicians should take the patient background and sea‐
son into account when using this agent.

K E Y WO RD S

asymptomatic, ceftriaxone, high temperature, pseudolithiasis

F I G U R E  1  A, Abdominal CT on 
admission shows no gallbladder stone. B, 
Abdominal CT on hospital day 28 (during 
ceftriaxone treatment) clearly shows a 
gallbladder stone (arrowhead). C, CT on 
hospital day 34 (after discontinuation of 
ceftriaxone) shows a reduction in size of 
the gallbladder stone
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2  | CASE

An 88‐year‐old woman with a history of meningioma and dementia 
was admitted with high fever, appetite loss, nausea, and weight loss 
in July. Urinalysis showed increased white blood cells and presence of 
nitrite, and urinary tract infection was suspected. Computed tomog‐
raphy (CT) showed no significant findings (Figure 1A). Ceftriaxone 
was administered at 2  g/d, and urinary findings improved after 
14 days. However, inappetence continued. We discussed with the 
patient and her family the possibility of providing nutrition by percu‐
taneous endoscopic gastrostomy (PEG), and consent was provided. 
On hospital day 20, PEG was successfully implemented. We initiated 
tube feeding by PEG, and her condition remained stable. However, 
high fever developed on hospital day 28. Urinary tests showed nor‐
mal results, but C‐reactive protein was increased (5.8 mg/dL) in blood 
tests. CT identified a gallbladder stone (Figure 1B), but the patient 
reported no abdominal symptoms. We considered viral or bacterial 
infection as a potential cause of high fever. In terms of the gallblad‐
der stone on CT, we considered the possibility of ceftriaxone‐associ‐
ated pseudolithiasis and changed pharmacotherapy to cefmetazole 
for the bacterial infection. Her general condition improved, and CT 
on hospital day 34 showed a reduction in the size of the gallbladder 
stone (Figure 1C). She was discharged on hospital day 47.

3  | DISCUSSION

This case suggests an important clinical issue. Ceftriaxone is a 
broad‐spectrum, third‐generation cephalosporin used to treat vari‐
ous infectious diseases. Ceftriaxone is 85%‐95% bound to albumin 
in blood, with 60% excreted unchanged in urine and 40% in bile. As 
a result, ceftriaxone concentration in bile is 20 to 150 times that in 
serum.3 High‐concentration ceftriaxone inhibits bile acid excretion, 
and calcium ions in bile are increased. Ceftriaxone shows high af‐
finity to calcium ions and produces a biliary sludge comprising the 
calcium salt of ceftriaxone.3

The first issue to consider in association with this case is that 
asymptomatic gallbladder stones can form when using ceftriaxone. 
The incidence of pseudolithiasis has been reported as between 
10.1% and 57.5%4‒7, and symptoms occur in a minority of patients 
(0%‐19%).4,8,9 Our patient also had no abdominal symptoms, with the 
gallbladder stone only found incidentally on CT. Thus, even though 
ceftriaxone‐associated pseudolithiasis can occur, many patients may 
show no symptoms, so clinician should pay careful attention to this 
possibility when using ceftriaxone.

Second, patients who have a complicated background may be at 
greater risk of ceftriaxone‐associated pseudolithiasis. Case reports 
from Japan of ceftriaxone‐associated pseudolithiasis in adults are 
shown in Table 1.10‒24 These patients have shown various under‐
lying conditions, and most patients have been elderly. The clinical 
course after the diagnosis of ceftriaxone‐associated pseudolithiasis 
is usually good following conservative therapy. However, very el‐
derly patients often have several underlying diseases and tend to be Ye

ar
A

ut
ho

r
A
ge

G
en

de
r

In
fe
ct
io
n 
ty
pe

U
nd
er
ly
in
g 

di
se

as
e

D
os
e 
(g
)

D
ur
at
io
n

A
bd

om
in

al
 s

ym
pt

om
Co
ur
se

Ti
m
e 
to
 

di
sa

pp
ea

ra
nc

e
O
ut
co
m
e

20
17

A
be
 21

89
F

Pn
eu

m
on

ia
En

d‐
st

ag
e 

re
na

l 
di

se
as

e
1

7 
d

ep
ig

as
tr

al
gi

a
C

ha
ng

e 
to

 a
n‐

ot
he

r a
nt

ib
io

tic
U
nk
no
w
n

D
ie

d

20
18

N
ak

ag
aw

a 
22

74
M

Br
on

ch
ia

l 
pn

eu
m

on
ia

Lu
ng
 c
an
ce
r

2
5 
d

ep
ig

as
tr

al
gi

a
ER

C
P

U
nk
no
w
n

ER
C

P

20
18

M
ur

at
a 
23

85
M

A
cu
te
 e
nt
er
iti
s

Lu
ng
 c
an
ce
r

‐
8 

d
hy

po
ch

on
dr

al
gi

a
C

ho
le

cy
st

ec
to

m
y

22
 d

C
ho

le
cy

st
ec

to
m

y

20
18

Is
hi

ka
w

a 
24

78
F

Is
ch

em
ia

 c
ol

iti
s

H
yp
er
te
ns
io
n,
 

ch
ro

ni
c 

ki
dn

ey
 

di
se

as
e,

 d
ia

be
te

s

‐
8 

d
no

ne
C

TR
X 

st
op

41
 d

D
is

ap
pe

ar
an

ce

20
18

Is
hi

ka
w

a 
24

84
M

Pn
eu

m
on

ia
no

ne
1

17
 d

no
ne

C
TR

X 
st

op
U
nk
no
w
n

U
nk
no
w
n

20
18

O
ur

 c
as

e
88

F
U
rin
ar
y 
in
fe
ct
io
n

D
em

en
tia

, b
ra

in
 

tu
m

or
 (h

em
ip

le
‐

gi
a)

, b
ed

rid
de

n 
st

at
e

2
14
 d

no
ne

C
ha

ng
e 

to
 a

n‐
ot

he
r a

nt
ib

io
tic

34
 d

Re
du

ct
io

n

A
bb
re
vi
at
io
ns
: C
TR
X
, c
ef
tr
ia
xo
ne
; E
RB
D
, e
nd
os
co
pi
c 
re
tr
og
ra
de
 b
ili
ar
y 
dr
ai
na
ge
; E
RC
P,
 e
nd
os
co
pi
c 
re
tr
og
ra
de
 c
ho
la
ng
io
pa
nc
re
at
og
ra
ph
y;
 E
ST
, e
nd
os
co
pi
c 
sp
hi
nc
te
ro
to
m
y.

TA
 B

 L
 E

 1
 (C

on
tin

ue
d)



212  |     SASAKI et al.

dehydrated, increasing the susceptibility to ceftriaxone‐associated 
pseudolithiasis, so careful treatment is needed. Japan has an aging 
society, and increasing use of ceftriaxone with the growing burden 
of infectious disease is expected. Patients with dementia, relative 
inactivity, dysfunction of the gastrointestinal tract, and a long‐term 
bedridden state might be at greater risk of asymptomatic gallbladder 
stone formation when using ceftriaxone.

Third, the summer season might be a risk factor for ceftriaxone‐
associated pseudolithiasis. A past report25 showed that high envi‐
ronmental temperatures may represent an important risk factor for 
pseudolithiasis in children. In Japan, high temperature is common 
throughout summer and may induce a loss of body fluids, promoting 
sludge formation. Closer attention to meteorological conditions may 
thus be warranted.

In conclusion, ceftriaxone‐associated pseudolithiasis might arise 
in the absence of abdominal symptoms, and clinicians should take 
into account the patient background and season when determining 
the dose and duration of use for this agent.
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