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Abstract

Ceftriaxone is known to induce gallstones and intrabiliary debris as the adverse effects. Ceftriaxone-related
cholelithiasis occurs mainly in children treated with a high dosage of ceftriaxone for severe infections and has been
rarely reported in adults. Here we report two cases of bacterial meningitis, with cholelithiasis complication developed
during ceftriaxone treatment. A 65 year old man and a 66 year old man were treated with long-term (3 weeks)
administration of high-dose ceftriaxone (4 g/day) for bacterial meningitis. Both patients had renal dysfunction, which
may have affected gallstone formation. In one patient, gallstones spontaneously disappeared after discontinuing
ceftriaxone treatment. However, the other patient needed the drainage by endoscopic retrograde
cholangiopancreatography. These events are associated with elevated doses of ceftriaxone and require particular
attention in the elderly and patients with renal dysfunction.

Introduction BUN of 34.3 mg/dL, and creatinine of 1.49 mg/dL indicated

hypoalbuminemia, impaired liver and kidney functions. Furthermore,

Ceftriaxone, a third-generation cephem antibiotic, has a broad  CRp increased to 36.75 mg/dL. In the cerebrospinal fluid tests
spectrum of antimicrobial activity against gram-positive and gram- performed following the initiation of antibiotic therapy, the cell count
negative bacteria and is a major antibacterial drug used for the ;¢ 58/mm3 (mononuclear cells, 97%; polymorphonuclear cells, 3%),
treatment of bacterial meningitis [1,2]. The adverse effects of protein level increased to 434.8 mg/dL, glucose level reduced to 13
ceftriaxone include cholecystitis, cholangitis, and pancreatitis, which mg/dL, and Streptococcus pneumoniae DNA was detected by PCR.
have been reported to be involved in the formation of gallstones and  pe symptoms improved temporarily by treatment with meropenem,
intrabiliary debris, facilitated by a component of the drug formulation 1t fever and lower back pain recurred and the inflammatory reaction
[3,4]. These occur mainly in children treated with high dosage of i, reased again. The antibiotic regimen was thus changed to
ceftriaxone for severe infections and have been rarely reported in  cefiriaxone (4 g/day) combined with vancomycin and ampicillin, and

adults [5,6]. Here we report two cases of bacterial meningitis, with 0 symptoms and laboratory findings improved thereafter (Figure 1).
cholelithiasis complication developed during ceftriaxone treatment.
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Casel

The patient was a 65 year old man who had been previously treated
by a physician for hypertension and hyperlipidemia. In October 2012,
the patient was brought to the same physician for emergency medical
care due to restlessness and delirium, following fever, headache, and
lower back pain, which occurred the day before. High inflammatory
reactivity and liver/kidney dysfunctions were noted in blood tests. The
patient ~was treated with intravenous meropenem and
methylprednisolone for suspected sepsis and showed improvement in
fever and disturbed consciousness. However, the patient presented
with nuchal rigidity and was referred to us 7 days later for suspected
meningitis. No yellowing of the bulbar conjunctiva or abnormal
thoracoabdominal findings was noted. The patient was alert. Apart
from nuchal rigidity, negative Kernig’s sign, and hearing loss in the left
ear, no other cranial nerve disorder or motor paralysis was noted. The
pathological reflex was negative.

Figure 1: Abdominal CT of Case 1. Biliary sludge and calculi in the
gallbladder were revealed on the 21 day after the initiation of
ceftriaxone treatment (A, B). They were absent on admission (C)
and spontaneously disappeared on the 35" day after discontinuing
ceftriaxone treatment (D).

In the general blood tests, the white blood cell count increased to During the course of the treatment, no abdominal pain and increase

17,000/mm?, albumin of 2.3 g/dL, GOT of 65 U/mL, GPT of 33 U/mL in biliary enzymes were observed. However, abdominal CT performed
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on the 21 day after the initiation of ceftriaxone treatment revealed
biliary sludge and calculi in the gallbladder, which were absent on CT
performed upon admission and spontaneously disappeared on CT
performed on the 35 day after discontinuing ceftriaxone treatment.

Case 2

The patient was a 66 year old man who had diabetes at the age of 41
years, diabetic nephropathy at the age of 63 years, and chronic renal
failure. At the end of October 2012, the patient was admitted to the
hospital due to traumatic acute subdural hematoma, where pulmonary
congestion and pleural effusion were detected. The next day, the
patient was transferred to our hospital, where he underwent
emergency dialysis. The patient developed fever (38°C), headache, and
nausea on the 7t day after the transfer. Nuchal rigidity was noted, and
the patient was referred to us for suspected meningitis. No yellowing
of the bulbar conjunctiva or abnormal thoracoabdominal findings was
noted. The patient was alert. Nuchal rigidity was positive, and no
cranial nerve disorder or motor paralysis was detected. Dialysis was
continued and the blood test findings included BUN of 56 mg/dL,
creatinine of 5.9 mg/dL, CRP of 8.4 mg/dL, albumin of 1.9 g/dL, and
HbAlc of 7.6%. In the cerebrospinal fluid tests, the cell count was
256/mm? (mononuclear cells, 46%; polymorphonuclear cells, 54%),
protein level elevated to 74.3 mg/dL, and glucose level reduced to 39
mg/dL. A bacterial culture test was performed, but the causative
bacteria could not be identified.

Initially, the patient was presumed to have bacterial meningitis or
herpes simplex encephalitis and was treated with acyclovir and
ceftriaxone (4 g/day). Thereafter, the patient showed improvements in
symptoms and cerebrospinal fluid findings. However, fever and
impairment of consciousness were observed on the 20th day after the
initiation of ceftriaxone treatment, and inflammatory reactivity and
the level of hepatobiliary enzymes increased. The patient was
diagnosed with obstructive cholangitis on the basis of abdominal CT
findings that showed stones in the gallbladder and common bile duct
(Figure 2). Ceftriaxone treatment was discontinued, and the patient
recovered  upon  drainage by  endoscopic  retrograde
cholangiopancreatography (ERCP).

A routine thoracoabdominal CT scan was performed to evaluate
chronic renal failure and pulmonary congestion upon admission, and
no gallstones were found. However, abdominal CT performed on the
20th day after the initiation of ceftriaxone treatment revealed stones in
the gallbladder and common bile duct. After ERCP drainage and
discontinuation of ceftriaxone, the stones in the gallbladder and
common bile duct shrunk and eventually disappeared (Figure 2).

Figure 2: Abdominal CT of Case2. Stones in the gallbladder and
common bile duct were showed. on the 20th day after the initiation
of ceftriaxone treatment (A, B). No gallstones were found on
admission (C). After ERCP drainage and discontinuation of
ceftriaxone, they disappeared (D).

Discussion

Ceftriaxone is a third-generation cephem antibiotic with a broad
antibacterial activity against aerobic and anaerobic gram-positive and
gram-negative bacteria. It is widely used for bacterial infections,
particularly for biliary infection and meningitis, because of its efficient
migration to the bile and cerebrospinal fluid. Ceftriaxone is
characterized by a high rate of biliary excretion, which accounts for
approximately 40% of excretion, whereas the remaining 60% of the
drug is excreted in the urine [7,8]. In patients with renal dysfunction,
biliary elimination is increased slightly. Therefore, it has been thought
that dosage of this drug did not need to be reduced in patients with
chronic kidney disease [9]. The half-life of ceftriaxone in blood is 7-8 h
in healthy adults, but has been reported to increase to 13.5 h in the
elderly and to 21.4 h in the elderly with renal dysfunction [10].

The concentration of excreted ceftriaxone in bile is 20- to 150-folds
higher than that in the serum, and the drug readily binds to calcium to
form biliary sludge [3]. Biliary sludge reportedly emerges in 3-22 days
(mean, 9 days) after the initiation of ceftriaxone administration and
disappears in 2-63 days (mean, 15 days) after discontinuation [6]. In
most cases, the biliary sludge formed disappears spontaneously
following the discontinuation of ceftriaxone or water administration;
this is sometimes referred to as biliary pseudolithiasis [9]. However,
this condition requires attention, because the sludge can develop to
gallstones and cause complications such as acute cholecystitis and
obstructive cholangitis, and an endoscopic procedure or surgery
becomes necessary in some cases [11,12].

While some studies have reported that ceftriaxone-associated
biliary sludge and calculi caused colic attack, cholecystitis, and
pancreatitis, others have reported that ceftriaxone-associated biliary
sludge and calculi remained predominantly asymptomatic and were
found in 25%-46% of the patients when they were actively subjected to
abdominal ultrasonography after ceftriaxone treatment [13-16].
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Therefore, it is conceivable to conclude that ceftriaxone-induced
biliary sludge remains unnoticed in many patients.

Cholelithiasis caused by the administration of ceftriaxone has been
reported to occur mainly in children, with incidence rates varying
between 10% and 40%. Therefore, high-dose or bolus administration
of ceftriaxone, dehydration, hypoalbuminemia, calcium-containing
transfusion material, and complication with renal diseases in the
elderly and children are associated with an increased risk of
developing ceftriaxone-induced cholelithiasis [17]. The two patients
presented in this report were under long-term (3 weeks)
administration of high-dose ceftriaxone (4 g/day) for bacterial
meningitis treatment, and were under conditions that facilitated the
formation of gallstones. Both the patients indicated in this report had
renal dysfunction, which must have increased the half-life of
ceftriaxone in blood. These conditions may have affected gallstone
formation.  Although the biliary pseudolithiasis disappears
spontaneously after discontinuation of ceftriaxone in most cases, we
should be aware of this adverse effect of ceftriaxone to adjust a drug
dose. It would be advisable to evaluate an abdominal ultrasound or CT
in every patient being treated with ceftriaxone who presents suggestive
signs of acute biliary tract obstruction, especially in patients with renal
dysfunction.

Conclusion

In the treatment of bacterial meningitis involving an increased dose
of ceftriaxone, adequate attention should be paid to the emergence of
biliary sludge and calculi as a possible adverse effect in the elderly and
patients with renal dysfunction.
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