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Abstract Fluoroquinolones are usually well tolerated with
a minimum of serious adverse effects; renal toxicity is
uncommon. Apart from the renal side effects of cipro-
floxacin, we aimed to highlight the renal impact of a
ciprofloxacin overdose, and thus conducted a prospective
study in the Department of Nephrology at La Rabta
Hospital between 2010 and 2015. The cohort database was
continually updated until the inclusion of five patients who
were subjected to an overdose and who were initially
admitted to the medical intensive care unit and then
transferred to our department for acute renal failure (ARF)
due to ciprofloxacin ingestion requiring urgent hemodial-
ysis. All patients developed ARF after 12-36 h of inges-
tion. Renal ultrasound was normal in all cases. Twenty-
four-hour proteinuria was present but not significant in one
case, while microscopic hematuria was present in one case.
Treatment consisted of supportive therapy and extrarenal
purification by conventional intermittent hemodialysis.
Four patients recovered normal renal function within
3 weeks and the remaining patient eventually had chronic
kidney failure.
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Key Points

Drug-induced nephrotoxicity is one of the leading
causes of acute kidney injury worldwide.
Nephrotoxicity of ciprofloxacin is often
underestimated.

In addition to causing acute kidney injury, chronic
drug toxicity can in some cases lead to chronic
kidney disease and eventually end-stage renal
disease. Thus, the prevention of ciprofloxacin
nephrotoxicity should be at the forefront of the
approaches employed to counteract drug-induced
kidney failure.

We have specifically highlighted ciprofloxacin
overdose through our cases, with an updated review
of the literature.

Background

Nephrotoxic reactions to ciprofloxacin appear to be unu-
sual but potentially serious. It has previously been reported
that fluoroquinolones could cause acute renal failure (ARF)
after the ingestion of large quantities, but it is now rec-
ognized that therapeutic doses of fluoroquinolones can also
cause renal injury. Allergic interstitial nephritis (AIN) is
thought to be the most common cause and is attributed to
hypersensitivity reaction type III [1], while a ciprofloxacin
overdose often causes acute tubular necrosis (ATN; the
normal dose range for ciprofloxacin is between 500 and
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750 mg/12 h). An improvement in renal function that
followed discontinuation of the offending antibiotic sup-
ports the presumptive diagnosis of ciprofloxacin-induced
ARF; however, as there were few articles on this topic, our
study was devoted to emphasizing the renal effects of a
ciprofloxacin overdose and to an overview of the literature
regarding ciprofloxacin intoxication.

Patients and Methods

This study was conducted in the Department of Nephrol-
ogy at La Rabta Hospital between 2010 and 2015. The
cohort database was continually updated until the inclusion
of five patients admitted from the medical intensive care
unit to our department for ARF due to ciprofloxacin
ingestion requiring urgent hemodialysis (Table 1). The
following patient data were collected: age, sex, clinical
symptoms and signs, doses of ciprofloxacin, and eventually
other ingested drugs, laboratory data, dialysis settings and
evolution. ARF was defined as an abrupt or rapid decline in
renal filtration function that develops rapidly over a few
hours or a few days [2]. Considering the fact that the
distribution is non-Gaussian and with a small sample size,
only medians were used.

Results

Five female patients aged 22 +5 years experienced acute
ciprofloxacin intoxication requiring dialysis, four of whom
had presented with a psychiatric history of depression and
bipolar disorder. One patient had a history of hypertension
and diabetes but without documented nephropathy, while
another patient had a history of recurrent urinary tract
infection. All five patients presented abdominal pain and
vomiting after the intake of ciprofloxacin. The median
ciprofloxacin dose was 17 £5 g. On clinical examination,
no skin rash or fever was present. Fatigue, sunken eyes and
concentrated urine were noted in three cases in relation to a
moderate dehydration state. Neurological examination was
normal. Three patients were completely anuric, while the
remaining two patients were oliguric; urinalysis had shown
hematuria in one patient and proteinuria in the other.
Laboratory findings revealed renal failure, with a mean
serum creatinine of 557.2 pmol/L (328-931 pumol/L). The
median delay between ciprofloxacin intoxication and the
occurrence of ARF was 10+ 6 h. No eosinophilia or uri-
nary leucocytes were noted, and urinary crystal deposits
were not identified. The summary of the biological
assessment of our patients is shown in Table 1. Proteinuria
was negative in four cases and at 0.6 g/24 h in the diabetic
patient. Abdominal ultrasonography showed normal-sized
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Table 1 Biological signs of ciprofloxacine intoxication

CPK/LDH

Creatinine

SGOT/SGPT Hypovolemia Eosinophils

Circumstances of the

Concomitant drug

Amount of CP

Age (years Medical

Patients

uin
21/125
34/210
52/214

(pmol/1)

328
464

(cells/mmB)

120

(Ul
146/120
96/58
4725

ingestion

intoxication/dose (g)

ingested (g)

history
10
7.5

old)
27

Suicide/depression Yes

Erythromycin/5

90
150

19
19

643

Suicide/bipolar Yes

Diclofenac/4

syndrome
Suicide/

420 36/345

80

34/56

7

Recurrent
UTI

HT,

20

schizophrenia

60 931 128/456

Yes

326/270

Suicide/depression

30

31

diabetes

CP ciprofloxacine, UTI urinary tract infection, HT hypertension, SGPO serum glutamooxaloacetate transferase, SGPT serum glutamopyruvate transferase, CPK creatinine phosphokinase, LDH

lactate dehydrogenase
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kidneys in all cases. Renal biopsy was not performed. The
first hemodialysis session was indicated within an average
of 36 h of ingestion (24-72 h), while the main indication
for dialysis was acidosis in all cases and uremic
encephalopathy in one case. The patients had several
hemodialysis sessions (an average of 4.6). We noted an
improvement of renal function in four patients, with a full
recovery in four patients within 3 weeks, on average. Renal
function evolution, as well as diuresis, is illustrated in
Fig. 1. One patient had incipient renal failure 1 month
later, with a serum creatinine of 104 umol/L (glomerular
filtration rate 56 mL/min); the patient then received no
further consultations.

Discussion

ARF due to ciprofloxacin has been described in the liter-
ature, mainly in case reports [3—5]. We should distinguish
between an overdose of ciprofloxacin and renal side effects
related to ciprofloxacin use [6, 7]. At a therapeutic dose,
AREF is probably not dose-related and has occurred with
doses of ciprofloxacin as low as 200-250 mg twice daily.
Several authors emphasized the potential risk factors for
this complication, including increased age, low body mass,
and co-ingestion of other potentially nephrotoxic medica-
tions. In clinical practice, ciprofloxacin-induced ARF has
predominantly been the result of an AIN [5]; however,
classic symptoms of a hypersensitivity reaction are not
always observed. Histologically, we found an infiltrate
composed of lymphocytes and plasma cells. Cholestatic
liver injury, hypereosinophilia, and rhabdomyolysis have
also been reported as side effects of ciprofloxacin [8]. In
our series, we only focused on ciprofloxacin overdose,

which occurred in young patients, who, for the majority of
patients, no medical history was available. In spite of this,
these patients developed acute kidney injury. ATN has
been the most reported condition related to an overdose of
ciprofloxacin [9], and there have been several case reports
of ATN secondary to an overdose of ciprofloxacin [9, 10].
Unlike our series, all patients had non-oliguric renal fail-
ure, which was completely reversed after discontinuation
of the fluoroquinolone [11]. This report shows that the
main cause of ARF in our patients was ATN; however, no
renal biopsy was performed in our study considering the
good evolution in four cases and the presence of underlying
nephropathy in the remaining case. Combination therapy
with multiple nephrotoxins can result in synergistic
nephrotoxicity [12]. In multiple intoxication cases, an
ingested dose of ciprofloxacin is lower compared with an
overdose of ciprofloxacin only, hence the necessity to
consider a kidney complication in less important doses, for
multiple drug intake [13, 14]. The absence of other asso-
ciated causes of ARF, the interval of time between inges-
tion and ARF, and the good renal outcome are all factors
advocating for the diagnosis of drug-induced renal disease.

We should also mention the presence of additional
contributing factors to the onset of drug-induced renal
failure in some of our patients, i.e. medical history of
diabetes and recurrent urinary tract infection in two
patients, as well as prior clinical hypovolemia found in
three cases. Resolution of the ARF has usually occurred
within 1-8 weeks of discontinuation (Table 2). In the lit-
erature, some case reports have also documented crystal-
induced acute kidney injury with standard doses of cipro-
floxacin during 1-8 days of therapy [4, 5]. ARF results
from the crystallization of ciprofloxacin with magnesium
and proteins, leading to intrarenal obstruction and
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Table 2 Some case reports from literature

References Age (years Circumstances of Therapeutic ~ Peak of Serum  Type of ARF Follow-up  Final Evolution
old)/gender ingestion dose creatinine duration creatinine
(pmol/l) levels (umol/l)
[12] 70/F; 44/F  UTI; RTI Yes 193; 195 AIN; AIN 1 month; 109; 116 CRRF
3 months
[10] 15/ M Overdose No 548 ATN NA NA IRF
[13] 29/F Overdose No 320 AIN 1 week NA CRRF
[19] 31/F RTI Yes 700 AIN 2 months 225 IRF
[9] 65/M Cellulitis Yes - ATN 3 months - RBC
[11] 80/M; RTI in both cases Yes 3.5(mg/dl); 8 AIN + vasculitis 2 weeks; 2.7 mg/dl; 3 IRF
81/M (mg/dl) 3 weeks mg/dl

[20] 90/F Proteus sp. In Yes 3.8 (mg/dl) CICN 10 days 1.2 RBC

culture of

tracheal aspirate
[21] 16/F UTI Yes 900 CICN 3 months 70 IRF

NA not available, ARF acute renal failure, ATN acute tubular necrosis, AIN allergic interstitial necrosis, R77 respiratory tract infection, UTI
urinary tract infection, CICN ciprofloxacin induced crystal nephropathy, CRRF complete recovery of renal function, /RF improvement of renal

function, RBC return to baseline creatinine

inflammatory changes in the tubular walls [15]. This was
not the case in our patients; notably, no urinary crystal
deposits were identified. Rarely, ciprofloxacin use has also
been reported to cause granulomatous interstitial nephritis
[16]. The treatment of AIN includes hydration and transient
dialysis, but treatment with corticosteroids is controversial
[17, 18]. Quinolones are known to be partially removed by
hemodialysis [19, 20]; however, in our series, the indica-
tion of hemodialysis was not for drug epuration but rather
for the management of ARF complications such as acidosis
and uremic encephalopathy.

Conclusion

In our study, we focused on the nephrotoxicity of cipro-
floxacin after an overdose. Renal prognosis was generally
good in the absence of additional contributing factors or
concomitant drug intoxication. Definitive diagnosis
requires performance of renal biopsy, although this is not
always feasible, while the use of hemodialysis is not sys-
tematic, except for uremic complications of ARF.
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