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Furosemide for prevention of cyclophosphamide-associated sterile haemorrhagic cystitis in
dogs receiving metronomic low-dose oral cyclophosphamide.
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Sterile haemorrhagic cystitis (SHC) is a known risk of cyclophosphamide treatment. Diuresis
using furosemide is effective in canines when maximally tolerated dosed cyclophosphamide is
administered. This retrospective study aimed to determine whether orally administered
furosemide decreased the incidence of SHC. Secondary aims were to identify predisposing
factors for SHC. One-hundred and fifteen dogs treated with metronomic cyclophosphamide
were analysed retrospectively. Populations were not randomized. 25 dogs (21.7%) developed
SHC. Furosemide administration significantly reduced the likelihood of SHC development
(P =0.010, where SHC was diagnosed in 30.3% of dogs administered cyclophosphamide
without furosemide, and 10.2% of dogs administered cyclophosphamide with furosemide). Age,
gender, breed, bodyweight, number of cyclophosphamide treatments, piroxicam use and
previous or pre-existing disease were not found to be associated with SHC development. This
study demonstrates furosemide is effective in the prevention of SHC and its use may be
considered when implementing metronomic cyclophosphamide therapy.
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Incidence of sterile hemorrhagic cystitis in tumor-bearing dogs concurrently treated with oral
metronomic cyclophosphamide chemotherapy and furosemide: 55 cases (2009-2015).
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OBJECTIVE To determine the incidence of sterile hemorrhagic cystitis (SHC) in tumor-bearing
dogs concurrently treated with oral metronomic cyclophosphamide chemotherapy and
furosemide. DESIGN Retrospective case series. ANIMALS 55 dogs. PROCEDURES Record
databases of 2 specialty practices were searched to identify dogs treated with oral metronomic
cyclophosphamide chemotherapy in conjunction with furosemide for a minimum of 28 days
between January 2009 and December 2015. Information extracted from the records included
signalment, tumor diagnosis, cyclophosphamide and furosemide dosages, and concurrent
medications. Confirmed SHC was defined as the presence of gross or microscopic hematuria
and clinical signs associated with lower urinary tract disease in the absence of infection or
neoplasia of the urinary tract; the definition for suspected SHC was the same, except the
absence of infection or neoplasia of the urinary tract was not confirmed. RESULTS
Cyclophosphamide dosage varied from 6.5 to 18.6 mg/m2 once daily to 6.3 to 49.2 mg/m2
every other day. Median duration of cyclophosphamide administration was 272 days (range, 28
to 1,393 days). Median cumulative dose of cyclophosphamide administered was 2,898 mg/m2
(range, 224 to 14,725 mg/m2). Median furosemide dose was 1.4 mg/kg (0.64 mg/Ib). Confirmed
or suspected SHC was identified in 2 of 55 (3.6%) dogs. Cyclophosphamide administration was
discontinued for the dog with confirmed SHC but not the dog with suspected SHC.
CONCLUSIONS AND CLINICAL RELEVANCE Results indicated that oral administration of
furosemide in conjunction with oral metronomic cyclophosphamide chemotherapy was
associated with a low incidence of SHC, which suggested that furosemide may protect against
cyclophosphamide-induced SHC.



