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IFOSFAMIDE and the uroprotector mesna have been used in the
treatment of various types of malignancies. Side-effects of
ifosfamide include nausea and vomiting, myelosuppression,
renal tubular acidosis and renal failure, interstitial pneumonitis,
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congestive heart failure and central nervous system (CNS)
toxicity [1]. In our small group of patients CNS toxicity was
observed in 5/18 (28%), 2-7 days following the first day of
ifosfamide/mesna administration. The frequency of CNS tox-
icity ranges from 0% [2] to over 30% [1]. There was a wide
spectrum of neurological manifestations in our patients
(Table 1).

All the patients had evidence of disease progression before
ifosfamide/mesna was given. None had any symptom of brain
metastases or any neurological, mental or cognitive dysfunction,
nor did they have any biochemical disturbance before treatment.
The two drugs were administered together in 2000 mi NaCl
0.9% per day, by continuous intravenous drip. Metoclopramide
(60-120 mg/day), furosemide (40-80 mg/day) and KC1 sup-
plement were also given.

Since only ifosfamide administration was common to all our
patients, and the clinical presentation of CNS toxicity in every
case was similar to previous reports, we related the neurological
symptomatology to ifosfamide and not to any other drugs.

Table 1. Patients’ data

CNS toxicity
Primary
No. tumour Previous treatments; KPS Treatment daily (g/m?) Time to toxicity (day); Metabolic
(sex/age) stage results (%) x no. of days effects alterations*  OQutcome
1(F/50) Ovary 9 x CAP; PR 80 IFO 5 x 1 day 2; personality changes, BUN=46 Fatal within
v 14 x melphalan; PR M5 x 1day pathological reflexes, creat=3.4 7 days
Abdominopelvic papilloedema, coma, alb=23
irradiation; PD normal brain CT Ca?*=4.9
3 x LHRH agonists; PD Mg?+=0.55
2 (F/49) Ovary 2 x CP; PD 80 IFO Sx 1 day 5; personality changes, BUN=84 Fatal within
Ilc MS x 1day hemisyndrome, coma, creat=7.4 7 days
grand-mal seizures, alb=18
hyperreflexia, pathological Ca?+=7.5
reflexes, normal brain CT  HCO5=15.7
pH=7.36
3(F/73) Endometrial None 80 IFO 2 X 4 day 7; personality changes, creat=1.4  Recovered
stromal M2 X 4 day incontinence, alb=21
sarcoma IV VP16 brain CT: mass Ca?*=12.5
HCO5=17.3
K+=2.1
pH=7.32
4 (F/64) Leiomyo- None 90 IFO 1.8 X 4 days 4; personality changes, alb=26 Recovered
sarcoma of M 1.8 x 4 days incontinence, logorrhoea, K+=29
colon IV VP16 normal brain CT Ca?+=11.5
HCO5;=18.1
pH=7.33
5 (M/56) NHL in 6 x COPBLAM; PR 90 IFO 1 x 5 days 75 headache, behavioural alb=32 Fatal within
abdomen IV M1 x 5 days changes, coma, K+=23 12 days
MTX normal brain CT creat=1.2
BUN=24
Ca?+=8.5

CAP= cyclophosphamide/doxorubicin/cisplatin; CP= cyclophosphamide  and  cisplatin; COPBLAM= cyclophosphamide/oncov-
in/prednisone/bleomycin/doxorubicin/procarbazine, every 21 days; IFO= ifosfamide, M= mesna, VP16= etoposide 100 mg/m?/day on days 1,3,
5, MTX= methotrexate 20 mg/m?/day on day 3 and NOV= novantrone 10 mg/m*day on day 8. NHL= non-Hodgkin lymphoma (diffuse
mixed, small and large), KPS= Karnofsky performance status, PR= partial response and PD= progressive disease. BUN= blood urea
nitrogen (normal 5-25 mg/dl), creat= creatinine (0.7-1.4 mg/dl), alb= albumin (35-50 g/1), K* (3.5-5.3 mmol/1), Ca®* (8.5-10.5 mg/dl); Mg?*
(1.7-2.4 mg/dl) and HCO~, (22-28 mEq/l).

* Major metabolic abnormalities: patient 1, on 4th day from diagnosis of encephalopathy; 2, on Sth day; 3, on 4th day; 4 on 2nd day and S on 9th
day.
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The precise aetiology of ifosfamide-related CNS toxicity has
not yet been determined. Theories include accumulation of
ifosfamide degradation products (chloroacetaldehyde, a chloral-
hydrate-like substance), electrolyte and pH abnormalities in
brain tissue, concomitant use of psychotropic drugs, water
intoxication due to overhydration, or action of antidiuretic-
hormone-like substances [1]. Other suggestions are inappropri-
ate arginine vasopressin secretion [3], disturbance of a central
neurotransmitter system by mesna-aggravated albumin binding
of copper or iron or effects of tumour lysis on brain tissue
[4]. We found no relation between response to treatment and
development of toxicity or encephalopathy. Thus, tumour lysis
did not appear to be the reason for CNS toxicity.

The reported, statistically significant risk factors for neuro-
toxic effects are poor performance status, creatinine higher than
1.5 mg/dl, pretreatment bicarbonate below 15 mEq/l [5] and
female gender with bulky disease [6]. Other risk factors include
previous treatment with cisplatin [7], low serum albumin [8]
and rapid infusion rate of ifosfamide [4]. In our series, 4 patients
were women with bulky disease confined to the lower abdomen
and pelvis. The 2 patients who had previously had cisplatin
were treated with a high dose of ifosfamide over a short period
(5 g/m? over 24 h) and consequently had a fatal outcome.

Episodes of ifosfamide-related CNS toxicity are usually revers-
ible {1, 7], especially when the drug is given in a fractionated
regimen [9]. 2 of our 3 fatalities occurred when ifosfamide was
given over 1 day.

Computed tomography (CT) of the scans was normal, except
in 1 patient who also had a pre-existing solitary asymptomatic
metastasis. Morphometric studies showed no correlation
between the severity of the encephalopathy and the width of the
ventricles and the sulci. The significance of this finding is that
the clinical picture is related not to brain atrophy nor to structural
changes, but rather to toxic or metabolic effects.

Additional findings in our series included pancytopenia in all
the patients, appearing after the onset of encephalopathy and
causing further deterioration. The 2 women who were given a
24 h infusion of ifosfamide developed hypocalcaemia, and those
2 women who received a fractionated schedule developed hyper-
calcaemia.

The management of CNS toxicity included interruption of
treatment immediately neurological impairment was diagnosed,
avoidance of CNS depressants including anti-emetics, tran-
quilisers, narcotics and antihistamines, correction of pH and
electrolyte imbalance [9] and supportive treatment [1].

We suggest use of a fractionated schedule for ifosfamide,
especially in women with abdominal mass and/or previous
treatment with cisplatin to minimise the risk of encephalopathy.
Immediate interruption of ifosfamide is warranted whenever
neurological impairment is observed. Other causes for CNS
symptoms should also be excluded.
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INTRAHEPATIC ARTERIAL administration of mitomycin may be
effective in patients with colorectal liver metastases [1]. How-
ever, although hepatic arterial infusion of mitomycin produces a
2.5-3.6 fold increase in liver mitomycin concentration compared
with intravenous delivery, hepatic extraction is only 23% and
peripheral venous mitomycin concentrations remain high and
potentially toxic [2).

Katoetal., therefore, incorporated the drug into ethylcellulose
microcapsules [3]. Arterial administration of these particles
(diameter 250 pwm) causes infarction of tumour by embolising
in small arterioles where mitomycin is released. Tumours of
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