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Challenging differential diagnosis

Ciprofloxacin is a commonly used fluoroquinolone antibiotic. It is occasionally associated with benign eleva-
tions in liver enzymes. Few reports in the literature correlate ciprofloxacin with significant liver injury. We pres-
ent a fatal case of ciprofloxacin-induced liver failure.

A 74-year-old female was successfully treated with ciprofloxacin for a urinary tract infection (UTI), but imme-
diately began having new-onset symptoms, including fatigue and nausea. This continued for two months, at
which time she presented to the hospital; she was found to have elevated liver enzymes and another UTI. She
was treated with ciprofloxacin again for UTl and discharged three days later, following mild improvement. One
week later, she returned to another hospital and was found to have more significantly elevated liver function
tests and jaundice. Extensive viral and autoimmune panels were unremarkable. Liver biopsy showed cholestatic
hepatitis of unclear etiology. The patient was discharged again following a mild decline in liver enzymes. Soon
after, the patient was admitted to our institution with similar complaints. Serum transaminases remained el-
evated, with an increase in alkaline phosphatase and bilirubin. The Council for International Organizations of
Medical Sciences/the Roussel Uclaf Causality Assessment Method (CIOMS/RUCAM) scale was found to be 8,
outlining a high or definite probability that the ciprofloxacin was the cause of the patient’s hepatotoxicity. A
one-week course of prednisone for possible hypersensitivity reaction was tried; however, it proved unsuccess-
ful. Palliative care was consulted, and the patient passed away shortly thereafter.

This case demonstrates the potential for liver failure from ciprofloxacin. Clinicians should evaluate the pos-
sibility of ciprofloxacin-induced hepatotoxicity in a patient presenting with liver injury of unknown etiology.
Similarly, it is important to consider this significant effect when a practitioner considers antibiotic choice.
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Background

Antimicrobials are the most frequently identified cause of drug-
induced liver injury [1]. The fluoroquinolone class is a rare of-
fender. In fact, its class is implicated with hepatotoxicity in
some 1:100,000 individuals exposed [2]. Ciprofloxacin has been
associated with occurrences (1-3%) of mild, temporary eleva-
tions in liver enzymes; however, severe hepatic injury is a rare
finding. Usually acute liver injury involving ciprofloxacin pres-
ents within two days to three weeks of use. Recovery is gener-
ally seen within two to four weeks, following cessation of the
drug [3]. Herein, we present a different outcome in which the
ciprofloxacin-induced hepatotoxicity would prove fatal. To our
knowledge, only three reports of death associated with cipro-
floxacin-induced liver failure are found in the literature [4-6].

Case Report

A 74-year-old female was treated with ciprofloxacin for a uri-
nary tract infection (UTI). On day 4 of the use of the antibi-
otic, however, the patient experienced nausea and vomiting.
The patient was told it was a “high dose of ciprofloxacin”, and
it was discontinued on day 5. While the patient had been in
relatively good health previously, she continued having symp-
toms over the following two months including nausea, anorex-
ia, fatigue, and generalized weakness.

Following increased weakness and near-syncope, she was ad-
mitted for hospital evaluation. A thorough history revealed a
past medical history of hypertension, hyperlipidemia, gastro-
esophageal reflux disease (GERD), and hypothyroidism. Her only
medications included simvastatin (Zocor) 20 mg daily, panto-
prazole (Protonix) 20 mg daily, and levothyroxine (Synthroid)
75 mcg daily. She denied any history of herbal supplements,
acetaminophen use, or previous liver disease. She also denied
any tobacco, alcohol, or illicit drug use. Additionally, her physi-
cal examination was essentially unremarkable. Significant labs
on admission included: aspartate transaminase (AST) 1,106,
alanine transaminase (ALT) 789, alkaline phosphatase (ALP)
338, total bilirubin (TBIL) 2.75, albumin 2.6, hemoglobin 11.6,
white blood cells 4,700, and platelets 142,000 (Figure 1). She
was also found to have a UTI, and was again treated with three
days of ciprofloxacin, as the antibiotic had not yet been con-
sidered as a likely cause of the patient’s hepatitis. Instead, the
patient’s abnormal liver transaminases were incorrectly attrib-
uted to dehydration and hypoperfusion, as she reported a his-
tory of anorexia and poor fluid intake. Following slight improve-
ment in transaminase values, she was discharged on day 3.

Over the course of six days, the patient developed progressive
weakness and new-onset vomiting and jaundice, and was sub-
sequently admitted. Her physical examination was remarkable
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Day 1: Day 1:
1106 789
Day 3: Day 3:
970 671
Day 1: Day 1:
338 275
Day 3: Day 3:
285 32

Figure 1. Lab values on the days of admission and discharge,
days 1 and 3 respectively, from inpatient stay 1.

Day 1: Day 1:
1263 870
Day 3: Day 3:
620 380
Day 1: Day 1:
49 89
Day 3: Day 3:
328 17

Figure 2. Lab values on the days of admission and discharge,
days 1 and 14 respectively, from inpatient stay 2.

for bilateral pedal edema and icterus. Significant labs on ad-
mission included: AST 1,263, ALT 870, ALP 496, TBIL 8.9, albu-
min 2.5, international normalized ratio (INR) 1.2, and platelets
185,000 (Figure 2). Acetaminophen and salicylate levels were
obtained, as these drugs are frequent offenders of hepatotoxic-
ity, but were within normal limits. At this time, the patient was
taken off of simvastatin as it is a relatively common offender
of hepatotoxicity. She also received an extensive workup for
liver disease. Serologies for viral hepatitis including antibody
screening for hepatitis A, B, C, D and E were all nonreactive.
Similarly, serologies for herpes simplex virus (HSV) and cyto-
megalovirus (CMV) were not suggestive of a cause. Imaging
studies including abdominal CT and abdominal ultrasound
showed nonspecific heterogeneity of the liver. Similarly, mag-
netic resonance cholangiopancreatography (MRCP) revealed an
atrophic right hepatic lobe. The patient underwent a liver biop-
sy, which was essentially inconclusive, showing active chronic




Day 1: Day 1:
396 245
Day 3: Day 3:
174 136
Day 1: Day 1:
404 226
Day 3: Day 3:
345 28

Figure 3. Lab values on the days of admission and final lab draw,
days 1 and 5 respectively, from inpatient stay 3.

hepatitis with cholestasis and portal and periportal fibrosis.
Additional studies including alpha 1 antitrypsin, ceruloplas-
min, antinuclear antibodies (ANA), anti-mitochondrial antibod-
ies (AMA), and 1gG were of no benefit. CA 19-9 was increased
at 187; however, CT and MRCP showed no mass. Additionally,
alpha-fetoprotein (AFP) and carcinoembryonic antigen (CEA)
were within normal limits. Furthermore, hematology-oncology
was consulted and concluded no further workup for malignan-
cy was necessary. Following mild decreases in liver enzymes,
despite a rise in bilirubin, the patient was discharged and in-
structed to follow up with her gastroenterologist.

The patient presented one week later to our facility with wors-
ening fatigue, nausea, anorexia, emesis, and jaundice. Upon our
evaluation, the patient was noted to have significant icterus
of skin and sclera. Mild ascites and bilateral 2+ pitting, weep-
ing edema were noted. Significant labs on admission includ-
ed: AST 396, ALT 245, ALP 404, TBIL 22.6, album 2.1, INR 1.8,
and platelets 105,000 (Figure 3). Given the extensive workup
at the previous hospital, further evaluation of this patient’s liv-
er disease included an Epstein-Barr virus (EBV) panel, the re-
sults of which were unremarkable. Furthermore, an additional
abdominal CT scan showed a small amount of free fluid in the
abdomen and an atrophic right hepatic lobe. Additionally, the
CIOMS/RUCAM scale was assessed to be 8, defining the sus-
picion of the ciprofloxacin as the cause of the patient’s hepa-
totoxicity as highly probable. Factors considered in this evalu-
ation included the time of onset between medication use and
our patient’s symptoms, the course of injury, our patient’s risk
factors for such a reaction, concomitant drug administration,
potential non-drug origins of the hepatic failure, documented
information regarding hepatotoxicity and ciprofloxacin, and
the response to readministration of the antibiotic.
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Treatment over the course of the patient’s 12-day hospital stay
was mostly limited to supportive measures. On hospital day 1
the patient was given 100 mL of 25% albumin. Additionally, on
hospital day 3 the patient was started on prednisone 20 mg
daily for probable drug reaction, based on the CIOMS/RUCAM
evaluation. She was also treated with lactulose 20 g daily, ri-
faximin (Xifaxin) 550 mg twice daily, furosemide (Lasix) 40 mg
daily and spironolactone (Aldactone) 100 mg daily. Maintenance
medications included pantoprazole 40 mg daily, and levothy-
roxine 75 mcg daily.

Despite such medical treatment, the patient’s TBIL continued
increasing steadily. Similarly, her ALP remained elevated, at
nearly three times the upper limit of normal. The patient con-
tinued to show clinical decline over the course of the next sev-
eral days with increased edema, dyspnea, disorientation, and
icterus. Prednisone was discontinued after one week. The pa-
tient requested and received palliative care at this time, and
she passed away on hospital day 12.

Discussion

Acute hepatic failure is most commonly drug-induced in
Western society. This is of particular importance today, with
an aging population and the growing concern of polypharma-
cy [1]. The mechanism by which drug-induced liver injury oc-
curs is poorly understood. Most such injuries are thought to
be idiosyncratic in nature. Rarer findings include dose-depen-
dent reactions. Additionally, research shows no specific pat-
tern of enzyme elevations; however, the majority of cases in
which a mixed pattern is seen tend to be less severe [6-8].
Our patient showed a hepatocellular enzyme pattern of inju-
ry, while the findings on liver biopsy were consistent with cho-
lestatic hepatitis.

Despite research limitations, there are characteristic signs and
symptoms involving drug-induced hepatic failure of which a cli-
nician should be aware. Our patient had many classical symp-
toms, including fatigue, nausea, encephalopathy, and jaundice.
Other symptoms a patient may present with include abdom-
inal pain and pruritus [1,3].

Of course, transaminitis supports the diagnosis. As stated pre-
viously, fluoroquinolones have been associated with benign,
temporary elevations in transaminases. Literature supporting
an association between fluoroquinolones, particularly cipro-
floxacin, and significant liver injury, however, is limited. To
our knowledge, we describe one of the few reported cases of
death from ciprofloxacin [4-6].

Other potential sources of the patient’s liver failure were eval-
uated at length. Our patient’s case was complicated by her use

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Unger C. et al.:
Ciprofloxacin exposure leading to fatal hepatotoxicity...
© Am J Case Rep, 2016; 17: 676-681

Table 1. Table representing the scores of our patient using the Naranjo scale, determining the relationship between an adverse clinical

event and a drug.

Question Yes No Don’t know
Are there previous conclusive reports on this recation? 1
Did the adverse event appear after the suspected drug was admnistered? 2
Did the adverse event improve when the drug was discontinued or a specific antagonist 1
was administered?
Did the adverse event reappear when drug was re-admnistered? 2
Are there alternate causes, other than the drug, that could solely have caused the )
reaction?
Did the reaction reappear when a placebo was given? 0
Was the drug detected in the blood (or other fluids) in a concentration know to be 0
toxic?
Was the reaction more severe when the dose was increased or less severe when the 0
dose was decreased?
Did the patient have a similar reaction to the same or similar drugs in any previous 1
exposure?
Was the adverse event confirmed by objective evidence? 0

Total: 9: (>9=definite, 5-8=probable, 1-4=possible, >0=doubtful).

of other medications, yet each was relatively easily ruled out
as the likely offending drug. She had been taking simvastatin,
pantoprazole, and levothyroxine for many years without any
elevation of aminotransferases or other consequence. While
simvastatin is the most noted of her medication history to be
associated with hepatotoxicity, it did not correlate with our
patient’s clinical picture, as it classically shows a mild course,
with an onset of symptoms within the first one to six months
of use [9]. Similarly, evidence is limited regarding aminotrans-
ferase levels during levothyroxine use; however, its use has
been associated with rare occurrences of hypersensitivity reac-
tions, with symptoms noted within eight weeks of use. Classical
symptoms include fever and fatigue [10]. Again, the timeframe
poorly correlates with this patient’s presentation, as she had
been taking levothyroxine for many years. Likewise, fever was
not part of her symptomatology. Lastly, the patient’s history of
pantoprazole was not suspicious for a relationship to her he-
patic injury. Pantoprazole has been associated with increases
in ALT in less than 1% of patients. Additionally, clinically ap-
parent injury has been shown to appear within four weeks of
use [11]. Once more, this medication was easily excluded as
a likely cause of this patient’s hepatitis, given her use of the
medication for many years without any sequelae. Moreover,
this patient received an extensive liver workup that eliminat-
ed other potential etiologies of her hepatic failure. Her workup
included multiple imaging studies, including abdominal ultra-
sound, CT, MRCP, and liver biopsy. While none of these diag-
nostic measures established a clear origin of the patient’s inju-
ry, they did help to narrow the differential diagnosis, excluding
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an obstructive source or malignancy. Viral serologies, including
hepatitis A, B, C, D, E, CMV, EBV, and HSV were unremarkable.
Additional studies, including alpha 1 antitrypsin, ceruloplas-
min, ANA, and AMA, were similarly without diagnostic benefit.

Given the unremarkable findings of the extensive liver workup
and the clinical presentation of our patient, the focus increas-
ingly shifted towards evaluating ciprofloxacin as the most like-
ly offender of her hepatotoxicity. Our patient’s symptom onset
on day 4 of ciprofloxacin use was comparable to other reports,
in which symptoms began within one day to three weeks of ex-
posure [4-6,12-14]. Similarly, she had taken no other new med-
ications during this time. Also taken into consideration was our
patient’s CIOMS/RUCAM scale of 8, relating her ciprofloxacin use
and hepatic failure as a highly probable causation. Several fac-
tors are taken into consideration in this scale, as stated previ-
ously. Our patient’s R ratio was 6; therefore, the enzyme pattern
is regarded as hepatocellular in nature. In addition, she began
having symptoms four days into use of ciprofloxacin, thus one
point was added for the time of onset. Two points were added
for the course, as her ALT decreased more than 50% from the
peak value in less than 30 days. The patient was greater than
55 years old, thus one point was given for this risk factor. Zero
points were calculated for concomitant drug administration,
as the patient had been taking her other medications for many
years, far outside the typical window of time for hepatic inju-
ry [9-11]. Two points were given for non-drug causes, as the pa-
tient received a negative workup extensively evaluating other
potential causes, including numerous viral sources of hepatitis,




biliary obstruction, alcoholic liver disease, and autoimmune dis-
eases. Similarly, one point was added for noted cases of cipro-
floxacin causing hepatic injury, but without indication of such
adverse effect on the drug’s label. Finally, an additional point
was given as the patient’s bilirubin increased by more than 50%
following readminstration of ciprofloxacin [15-18]. Additional
scales evaluating adverse drug reactions include the WHO-
UMC (World Health Organization-Uppsala Monitoring Centre)
Causality Assessment, Naranjo scale, and preventability assess-
ment. According to the WHO-UMC assessment, the causal link
between ciprofloxacin use and this patient’s hepatotoxicity is
probable/likely, based on its four categories involving laboratory
abnormality and time frame, the unlikelihood that such hepat-
ic failure was from another drug or disease, the clinical change
following our patient’s cessation of ciprofloxacin, and the fact
that rechallenge with the drug was inadvertently performed but
not required [19]. In addition, according to the Naranjo scale,
our patient had a value of 9, indicative of a definite adverse
drug reaction (Table 1) [17,19,20]. Finally, the adverse drug re-
action in our case was assessed as “not preventable” using the
Shumock and Thornton scale of preventability [21,22]. Such
findings supported the rationale of a one week treatment with
prednisone for a possible hypersensitivity reaction to ciproflox-
acin in our patient. Unfortunately, this proved unsuccessful and
our patient passed away on hospital day 12.

As stated previously, our patient received an additional course
of ciprofloxacin, despite her symptoms following receipt of her
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first course. It is unclear if this patient’s outcome would have
been different if multiple courses of ciprofloxacin had not been
administered. Reports outlining significant dose-dependent re-
actions to ciprofloxacin are limited [23]. Further research in
this field is implicated to ensure quicker recognition and bet-
ter understanding of such injury in the future.

Conclusions

Hepatotoxicity with ciprofloxacin warrants further investiga-
tion. Better understanding of the mechanisms of disease, in-
cluding individual variations in drug response, could lead to
improved outcomes and even prevention. Clinicians should be
aware of the potential for significant liver injury involving cip-
rofloxacin. Indeed, this patient’s outcome may have been dif-
ferent had ciprofloxacin been evaluated earlier in her course
of care as a potential source of her hepatotoxicity. Similarly, it
is unclear if the patient’s prognosis would have been changed
had she not been given an additional course of the drug. In
conclusion, the benefit of this study is two-fold: both in the
evaluation of ciprofloxacin as a possible cause of liver fail-
ure, and in increasing consideration of appropriate antibiotic
choice for a given patient.
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