KIDNEY DISEASES

Ciprofloxacin-induced Crystal Nephropathy
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Ciprofloxacin is a commonly used antimicrobial
fluoroquinolon. Acute kidney failure due to
immune-mediated interstitial nephritis or vasculitis
related to ciprofloxacin has been described in
the literature.! Tubular necrosis with crystal
nephropathy is an uncommon presentation
of ciprofloxacin-induced kidney failure. We
report a new case of crystal nephropathy due to
administration of ciprofloxacin and a nonsteroidal
anti-inflammatory drug (NSAID).

A 16-year-old woman was admitted because of
nausea, vomiting, and elevated serum creatinine.
Her past medical history was unremarkable until
15 days earlier, when she developed urinary tract
infection treated by ciprofloxacin, 500 mg, twice per
day, and mefenamic acid for 5 days. Twelve days
after withdrawal of the treatment, she developed
anorexia and vomiting.

On admission, body temperature was 37°C and
the arterial blood pressure was 112/88 mm Hg.
Physical examination was normal. On laboratory
evaluation, serum creatinine level was 900 pmol/L;
blood urea, 33 mmol/L; total serum protide,
77 g/L; serum albumin, 33.6 g/L; and serum
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Ciprofloxacin is a commonly used antibiotic. Renal side effects are
rare and are usually immune mediated. Clinical and experimental
studies have suggested that crystalluria and crystal nephropathy
occur in alkaline urine. Preexisting kidney function impairment,
high dose of the medication, and advanced age predispose to
this complication. We report a case of crystal nephropathy in a
young woman treated with ciprofloxacin and a nonsteroidal anti-
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gammaglobulin, 11 g/L. Peripheral leukocyte count
was 9.2 x 10?/L with 61.4% neutrophils, 30.9%
lymphocytes, and 1.8% eosinophils. The patient
did not report dysuria, decreased urine output,
or cutaneous manifestations. Urinalysis showed
neither proteinuria nor hematuria. Urine pH was 6.
Serum complement levels were in reference range
and tests for antinuclear antibodies, anti-Sjogren
syndrome A and B antibodies, and antineutrophil
cytoplasmic antibody were negative.

Abdominal ultrasonography showed normal-
sized kidneys. A percutaneous kidney biopsy

Refringent intratubular crystals (hematoxylin-eosin, x 400).



was then performed, which showed 6 normal
glomeruli and no interstitial edema or infiltrate.
However, there was acute tubular necrosis with
intratubular needle-shaped crystals. These crystals
were refringent under polarized light (Figure).
Spontaneous improvement of kidney function
was observed. Serum creatinine levels at hospital
discharge (10 days later), 15 days later, and 3
months later were 156 pmol/L, 74 ymol/L, and
70 pmol/L, respectively.

Crystal nephropathy may occur during
administration of medications excreted by the
kidney for which urine solubility depends on urine
pH. Several drugs, notably acyclovir, methotrexate,
indinavir, and sulfonamide, are associated with
crystalluria and crystal nephropathy.?® Sulfadiazine
and methotrexate tend to precipitate in tubule when
urine pH is low. Acyclovir intratubular precipitation
is increased in alkaline urine.®> Decreased flow
rate, impaired kidney function, and high doses
in relation to kidney function and concurrent
use of nephrotoxic drugs are common factors of
intratubular precipitation of all these drugs.* Acute
kidney failure secondary to quinolone is frequently
immune-allergic acute interstitial nephropathy.!

Crystal nephropathy secondary to ciprofloxacin
is rarely reported. We report a case of crystal
nephropathy after therapeutic-dose administration
of ciprofloxacin in a young patient. About 30% to
60% of the active drug (ciprofloxacin) is excreted
in the urine during 24 hours.® Renal elimination is
made by glomerular filtration and active tubular
secretion.” The presence of crystals deposits was
first reported in experimental studies in animals
known to have alkaline urine. Clinical studies have
demonstrated that crystalluria after ciprofloxacin
treatment are uncommon and occur in alkaline
urine (pH > 7.3).1%7 Our case and others reported
in literature demonstrated that crystal nephropathy
might occur with acidic urine (Table)."®® According
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to our knowledge, most cases of crystal nephropathy
associated with ciprofloxacin were observed in
older patients with preexisting kidney damage
or with high-dose administration of ciprofloxacin
(Table). Conversely to the literature, our patient
was young, without preexisting kidney damage,
and the dose of ciprofloxacin was adequate.

In our case, tubular necrosis could also be
attributed to NSAIDs rather than ciprofloxacin.
Acute kidney failure associated with NSAIDs was
reported in young patients without preexisting
kidney damage or precipitating factor.!%!! It has
been shown that tubular secretion of ciprofloxacin
is mediated by organic anion transporters: hOAT3
in basolateral membrane and MRP2 in apical
membrane, and that deletion of HOAT3 increases
systemic exposure to ciprofloxacin.'?!® Theses
transporters are inhibited by NSAIDs.'? In our case,
it might be postulated that association of NAISDs
with ciprofloxacin led to systemic accumulation
of ciprofloxacin. After withdrawal of NSAIDs,
there was no longer inhibition of ciprofloxacin
renal secretion and there was massive excretion of
ciprofloxacin in the renal tube and development
of crystal nephropathy.

In summary, even in young patients, concurrent
administration of ciprofloxacin and NSAIDs should
be avoided, since it is potentially responsible
for acute kidney failure and intratubular crystal
deposits.
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