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THE UROTOXICITY of both cyclophosphamide 
and its analogue ifosfamide is related to the renal 
excretion of a metabolite, acrolein [l]. Sodium-Z- 
mercaptoethane sulphonate (mesna; W.B. 
Pharmaceuticals Ltd, Bracknell, U.K.) is a 
synthetic thiol-containing compound which 
protects against this toxicity [Z, 31 by forming a 
non-toxic additive compound with acrolein. 
Prior to the use of mesna, the urothelial toxicity 
most commonly manifested as haematuria or 
cystitis [4], although renal glomerular or, even 
more rarely, tubular abnormalities [5] had been 
recorded separately. We report a case of adult 
Fanconi syndrome and progressive glomerular 
failure occurring with ifosfamide treatment 
despite the regular use of mesna. 

CASE REPORT 
A 35-yr-old woman with metastatic small bowel 

leiomyosarcoma received eight one-monthly 
treatments with ifosfamide 12 g (8 g/m’) in a 24- 
hr infusion. Intravenous fluids were administered 
to maintain a minimum urine output of 4 l/24 hr, 
and mesna 1 g (600 mg/m*) was given by 
intravenous bolus injection 4-hourly from the 
commencement of the ifosfamide infusion until 
4 hr after the completion, giving a total course 
dose of 8 g. 

All serum biochemical parameters were normal 
until after the eighth treatment and urine 
microscopy was consistently negative for blood, 
as were regular urine tests by Labstix (Ames), 
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although false-positive results for ketones did 
occur [6]. 

On day 8 after the eighth treatment the patient 
was re-admitted with malaise accompanied by 
excessive thirst and polyuria. She was normo- 
tensive but clinically dehydrated. Investigations 
showed serum sodium 142 (normal, 135-145) 
mmol/l, potassium 2.0(3.5-5.2) mmol/l, chloride 
115 (97-107) mmol/l, bicarbonate 18 (23-29) 
mmol/l, urea 6.2 (2.5-7.5) mmol’l, creatinine 156 
(35-l 15) pmol/l, phosphate 0.32 (0.8-l .5) mmol/l, 
calcium 2.16 (2.20-2.65) mmoV1, uric acid 0.07 
(0.15-0.35) mmol/l, fasting serum glucose 3.8 
(2.8-9.9) mmol’l, serum osmolality 290 mOsm/kg 
and urine osmolality 175 mOsm/kg. Urinalysis 
showed urine pH 5, proteinuria (2 g/24 hr), 
glycosuria (2%), ketonuria (++) but no haema- 
turia: urine phosphate 50 mmoV24 hr, urate 
20 mm01124 hr and potassium 90 mmoV24 hr. 

Rehydration was commenced but daily urine 
outputs of up to 7 1 were recorded for several days, 
until on day 23 a urine osmolality of 329 mOsm/kg 
was achieved. On day 11, at the time of maximal 
systemic acidosis (arterial blood pH 7.35, serum 
bicarbonate 15 mmol/l) the urine pH was 5 and 
the urine was free of bicarbonate. 

Despite potassium replacement of lOO- 
150 mmoV24 hr, the serum potassium did not rise 
significantly until sodium bicarbonate, 2.4 g/day 
was introduced on day 15. Thereafter, the serum 
bicarbonate did not rise above 20 mmol/l. 
Glycosuria and proteinuria (21.5 g/day) persisted 
for more than 3 months. 

Glomerular function was initially normal, but 
over the next 4 months the serum urea rose to 20 
mmol/l and the serum creatinine to 500 pmol/l, 
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and the creatinine clearance fell from 93 to 
8 ml/min. No obstructive uropathy was demon- 
strated on ultrasound examination. 

COMMENT 
After ifosfamide treatment this patient de- 

veloped an adult Fanconi syndrome with 
generalised proximal renal tubule disturbance, 
accompanied by a proximal renal tubular 
acidosis. The later development of progressive 
glomerular failure was thought to indicate direct 
glomerular damage by ifosfamide metabolites 
rather than a secondary effect of the tubular 

In our patient mesna gave apparently effective 
protection against the more common manisfesta- 
tions of ifosfamide urothelial toxicity, and the 
failure to protect completely against nephro- 
toxicity may have been due to inappropriate 
scheduling of mesna, although it would also be 
important to establish that both glomerular and 
tubular damage are indeed mediated by the same 
mechanism involving acrolein. 

We conclude that significant renal tubular and 
glomerular damage may develop following high- 
dose ifosfamide therapy despite apparently 
adequate treatment with mesna, and this 
complication should be borne in mind as the use 

lesion. 
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of high-dose ifosfamide increases. 
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