
Enferm Infecc Microbiol Clin. 2020;38(8):402–403

w ww.elsev ier .es /e imc

Scientific  letter

Ciprofloxacin as a  cause of acute renal failure�

Ciprofloxacino como causa de insuficiencia renal aguda

Ciprofloxacin, a quinolone, is  widely used in  clinical practice. The
most common adverse effects are  gastrointestinal disorders (nau-
sea and vomiting) and central nervous system abnormalities.1,2

Renal failure (RF) secondary to  this drug is  a rare adverse effect
(<1/10,000 to <1/1000) indicated in  its summary of product
characteristics.3 Several cases have been reported in  the literature
on RF due to interstitial nephritis (IN)4,5 as well as crystal precip-
itation in the kidney tubules.6–11 We  present the case of a patient
with RF without oliguria or evidence of rhabdomyolysis attributed
to ciprofloxacin.

Our patient was a  76-year-old man  and a former smoker with
no known drug allergies. He had a  medical history of hypertension,
aortic stenosis with mechanical valve implantation and atrial fib-
rillation, stable stage 2 chronic kidney disease and severe chronic
obstructive pulmonary disease (COPD) with multiple admis-
sions. His baseline treatment consisted of warfarin, pravastatin,
azithromycin, paracetamol, amiodarone, furosemide, enalapril,
bisoprolol, hydralazine, umeclidinium/vilanterol/fluticasone, and
calcium/vitamin D3.  The patient had come in  several times in  the
past year due to decompensation of his  heart failure (HF) and COPD.
He required admission due to decompensation of his  HF and fever-
ishness for 4 days. Blood cultures were performed and came back
negative. Given the patient’s increased expectoration with changes
in purulence, a sputum culture was performed and came back posi-
tive for Pseudomonas aeruginosa.  In view of this initial isolation and
clinical stability, treatment was started with ciprofloxacin 750 mg
every 12 h for 21 days, and the patient was discharged the day after
said treatment was started. No other new treatment was  started
at discharge; the patient continued to take his baseline medica-
tion.

After 9 days, the patient returned due to clinical worsening.
Laboratory testing showed: urea 105 mg/dl, creatinine 4.80 mg/dl,
estimated glomerular filtration rate (GFR) according to CKP-EPI <
15 mL/min/1.73 m2, C-reactive protein 0.73 mg/dl, and hemoglobin
10.9 g/dl, with all other values within normal limits. Prior labora-
tory testing had shown urea 28.2 mg/dl, creatinine 1.02 mg/dl, and
estimated GFR 71 mL/min/1.73 m2. Given the suspicion of acute
RF according to the RIFLE system,11 a  kidney ultrasound was  per-
formed, which ruled out an obstructive cause, and urine sediment
testing was performed, which came back normal, with a  pH of
8 (reference range 5–8). Therefore, it was decided to  admit the
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patient with serum therapy, bladder catheterization, and strict
urine output monitoring. As ciprofloxacin was suspected as a  cause
of RF, a decision was  made to stop that  antibiotic and continue
treatment with intravenous ceftazidime. The patient followed a
satisfactory clinical course, recovering near-usual laboratory val-
ues after 10 days, with urea 76.6 mg/dl, creatinine 1.25 mg/dl and
GFR 56 mL/min/1.73 m.2

Community-acquired acute RF is due to prerenal causes in  70% of
cases and obstructive causes in 17% of cases.12,13 The most common
causes of acute RF are kidney hypoperfusion and toxins such as
antibiotics and iodinated contrasts.

Ciprofloxacin can be a cause of acute RF. In a review of the liter-
ature with a PubMed search using the terms c̈iprofloxacin induced
acute renal failure,ẅe found 33 references, the earliest from 1987.
Cases of acute IN  due to  ciprofloxacin have been reported,4,5 this
being the main etiology of RF due to this drug. It  has been reported
both in  patients with a  drug overdose14 and in  patients using regu-
lar therapeutic doses. IN is  usually due to drugs such as antibiotics
and non-steroidal anti-inflammatory drugs, and is  characterized by
skin rash, eosinophilia and eosinophiluria; these findings are  incon-
sistent, but if they are present, they aid in diagnosis. Histological
confirmation by renal biopsy shows an interstitial inflammatory
infiltrate believed to be due to  an immunoallergic process rather
than a  toxic effect.

Another less common cause of RF due to ciprofloxacin is crystal
nephropathy. At  present, there are 5 references on this complica-
tion in  the literature6–11 (according to a  PubMed search using the
terms c̈iprofloxacin and crystal nephropathy)̈.  It presents with RF
with elevated levels of creatinine and urea, with neither oliguria
nor laboratory signs of rhabdomyolysis. The presence of  acidified
urine (pH <  6) in affected patients has been reported. Crystals can
be visualized in  both histology and urine sediment. The treatment
used to reverse this condition is suspension of the drug and initia-
tion of conservative treatment with serum therapy; in  most cases,
this achieves resolution and a return to  baseline laboratory values
between the first and the second week.

In our case, creatinine and urea increased without eosinophilia,
with diuresis maintained (Figure 1). The condition could not be
confirmed by histology, nor could crystals be seen in sediment;
however, the patient’s urinary alkalosis and his laboratory and clin-
ical course were consistent with the few cases in  the literature of RF
secondary to ciprofloxacin crystal precipitation. Using a  causality
algorithm from Naranjo et al.,15 we obtained a  score of  6, corre-
sponding to a  probable adverse drug reaction; hence, the case was
reported through the pharmacovigilance system.
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Figure 1. Changes over time in kidney function according to  glomerular filtration rate (GFR  per CKD-EPI formula) and serum levels of creatinine (mg/dl) and urea (mg/dl)
when ciprofloxacin was  started and suspended.
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ductos  sanitarios. Centro de información de medicamentos online
[accessed 19 Nov 2019]. Available from: https://cima.aemps.es/cima/
pdfs/es/ft/62765/62765ft.pdf.

4. Hottkins R, Fenves AZ, Stephens MK. Acute renal failure secondary to  oral
ciprofloxacin: a  presentation on three cases and a  review of the literature. Clin
Nephrol. 1989;32:75–8.

5. Farid S, Mahmood M,  Abu Saleh OM,  Hamadah A,  Nasr SH, Garrigos ZE, et al.  Clin-
ical manifestations and outcomes of fluoroquinolone-related acute interstitial
nephritis. Mayo Clin Proc. 2018;93:25–31.

6. Khan M,  Ortega LM,  Bagwan N, Nayer A. Crystal-induced acute kidney injury
due to ciprofloxacin. J  Nephropathol. 2015;4:29–31.

7. Goli R, Mukku KK, Raju SB, Uppin MS.  Acute Ciprofloxacin-Induced Crys-
tal  Nephropathy with Granulomatous Interstitial Nephritis. Indian J  Nephrol.
2017;27:231–3, http://dx.doi.org/10.4103/0971-4065.200522.

8.  Kammoun K, Jarraya F,  Makni S, Ben  Mahmoud L,  Kharrat M, Ben Hmida M,  et al.
Ciprofloxacin-induced crystal nephropathy. Iran J Kidney Dis. 2014;8:240–2.

9. Yarlagadda SG, Perazella MA.  Drug-induced crystal nephropathy: an
update. Expert Opin Drug Saf. 2008;7:147–58, http://dx.doi.org/10.
1517/14740338.7.2.147.

10. Stratta P, Lazzarich E, Canavese C, Bozzola C, Monga G. Ciprofloxacin crystal
nephropathy. Am J  Kidney Dis. 2007;50(2):330–5.

11. Sedlacek M,  Suriawinata AA, Schoolwerth A, Remillard BD. Ciprofloxacin cristal
nephropathy–a’ new’ cause of acute renal failure. Nephrol Dial Transplant.
2006;21:2339–40.

12. Tenorio MT, Galeano C,  Rodríguez N, Liaño F. Diagnóstico diferencial
de  la insuficiencia renal. Nefroplus. 2010;3:16–32, http://dx.doi.org/10.
3265/NefroPlus.pre2010.Jul.10548.

13. Liaño F, Pascual J,  The Madrid Acute Renal Failure Study Group. Epidemiology of
acute  renal failure: A prospective, multicenter community-based study. Kidney
Int. 1996;50:811–8.

14. Hajji M,  Jebali H, Mrad A, Blel Y, Brahmi N,  Kheder R, et al. Nephrotoxicity of
Ciprofloxacin: Five Cases and a Review of the Literature. Drug Saf Case Rep.
2018;5:17.

15. Naranjo C, Busto U,  Sellers EM, Sandor P, Ruiz I, Roberts EA, et  al. A method
for  estimating the probability of adverse drug reactions. Clin Pharm Ther.
1981;30:239–45.

Miquel Martin a,  Ramon Boixeda a,∗,  Axel Muñoz b,  Àngela Felip a
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