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Ifosfamide: an Old Drug Recently Rediscovered 
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IFOSFAMIDE and cyclophosphamidc arc alkylating limiting hemorrhagic cystitis and occasional renal 

oxazaphosphorincs which riced to bc activated in failure prcvrntcd more bviclcsprrad USC of’ thr drug. 

ciao. Ifosfamidc (IFO) differs chemically from In fact, in an effort to circum\,cnt this toxic cfrcct, 

cyclophosphamide by the transfer of one 2-chloro- it was necessary to undcrtakc dose-fractionation 

ethyl group from the nitrogen mustard moiety of for several days as well as \,arious uroprotcctivc 

the molecule to the cyclic phosphamidc nitrogen measures, such as urine-alkalinization and 

atom of the oxazaphosphorinc ring (Fig. 1). In increased fluid intake. Furthcrmorc, the dcgrcc of 

experimental animal tumors the two drugs showed antitumor activity \vas not clrarl) cstahlishcd in 

similar spectra of activity, while their acute and many tumor types, mainly bccausr some Phasr II 

chronic toxicitics wcrc at least quantitatively somc- trials wcrc based on suboptimal l’hasc 1 data. 

what dissimilar [ 11. Thus, the history of IFO. alon,g Lvith that of’ccrtain 

IF0 was the subject of a clinical trial in Europe other cytotoxic drugs. c.g. ctoposidr 121. is an 

as early as 1977, when it dcmonstratcd activity in cxamplc of the delay \vhich suboptimal Phase I 

a wide rangr of tumors [ 11. Unfortunately, dosc- data can impost upon a prccisc c*\,aluation of the 
antitumor activity of a n(w drug. 
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THE REDISCOVERY OF IFOSFAMIDE 
The rcccnt (1980) dc\&pmcnt of‘ mcsna 

(sodium 2 mcrcapto-rtllanc-sulpll(~tl~~t(,), a thiol 
compound (Fig. 1) which drtosifics the urotoxic 
oxazaphosphorinc mctabolitc. acrolcin, has pcr- 
mittcd the USC of highrr doses 01‘ I I:(), \vith myclo- 
suppression now being the dose-limitirlg toxicity 
[S]. Administration of high singl&osc inf&ions of 
up to 5-8 g/m2/24 h is now fcasiblr without scri- 
ous problems, under protection of‘ continuous 
mcsna infusion, and this explains thr rrncwcd 
clinical intcrcst in IFO. ‘I‘hc drug has ah-cady 
found its way into combination chrmothcrapy, 
mainly in non-small-cell lung cancer [ $1. breast 
cancer [l] and lymphomas [ 31. Ho\vc\-cr, in most 
combinations it is vcr)’ dilficult to cvaluatc its 
rclativc merit. 

Scvcral European invrstigators, primarily in 
Germany, published early reports of imprcssivc 
single-agent activity of IF0 in rcftactorv testicular 
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cancer [6]. Their data wcrc then confirmed at 
Indiana University, whcrc a rcsponsc rate of 23% 
was found in 30 patients with advanced disease 
[7]. Since then ifosfamidc has been incorporated 
with cisplatin and ctoposidc in a ‘standard’ salvage 
therapy for patients with refractory germ ccl1 
tumor [8]. Intcrcsting and somctimcs quite pro- 
vocative results wcrc rcportcd in the trcatmcnt of 
malignant melanoma and renal ccl1 cancer [ 11. 
These results, howcvcr, need to bc confirmed in 
much larger series of patients. Also of intcrcst is a 
recent report of rcmarkablc IF0 activity in the 
treatment of pancreatic cancer: a rcsponsc rate on 
the order of 22% among 27 cvraluablc patients 
warrants further trials in this important tumor type 
using this drug alone and/or in combination with 
other agents [9]. Notwithstanding its rcportcd 
activity in previously untrcatcd patients [ 11, ifosfa- 
mide proved to be totally inactive in patients with 
advanced prctrcatcd ovarian cancer [lo]. In con- 
trast, six responses wcrc obscrvcd among 18 pati- 
ents with rccurrcnt ostcosarcoma, all but one of 
whom had previously been trcatcd with various 
cytotoxic agents [ 111. Soft tissue sarcomas rcp- 
resent one of the tumor types for which IF0 has 
elicited great interest. As early as 1975 the drug 
was reported in German literature to have con- 
siderable activity in soft tissue sarcomas [ 121. Dur- 
ing recent years there has been increasing interest 
in ifosfamide for the trcatmcnt of this tumor catc- 
gory, a fact which is dcmonstratcd by the publi- 
cation of a considcrablc number of papers dealing 
with this drug alone or in combination with other 
drugs [13]. 

IS IF0 SUPERIOR TO 
CYCLOPHOSPHAMIDE? 

It is almost always impossible to make historical 
comparison between two dcrivativcs on the basis 
of single-agent activity in Phase II trials. This is 
particularly true for IF0 and cyclophosphamidc, 
since two equitoxic regimens have yet to bc clearly 
established. Randomized Phase II trials could pcr- 
haps resolve this impasse. One of the very few 
trials comparing IF0 and cyclophosphamidc in 
the early phase was carried out in 36 patients with 

non-small-ccl1 lung cancer with a response rate of 
29% for IF0 and 5% for the parent compound 
[ 141. Since conclusions can obviously not bc drawn 
on the basis of such a limited number of patients, 
thcrc was considcrablc intcrcst in the randomized 
comparison carried out by the EORTC in soft 
tissue sarcoma, the final report of which was 
rcccntly published in this Journal [ 151. The 17 1 
patients who wcrc accrued to that trial wcrc given 
cithcr 5 g/m’ of IF0 or 1.5 g/m2 of cyclopho- 
sphamidc; 135 of the patients arc cvaluablc. 
Although the rcsponsc rate to IF0 (18%) was 
superior to that to cyclophosphamidc (8%), the 
diffcrcncc (P = 0.13 for rcsponsc rate, 0.04 for 
linear trend) was not statistically significant, par- 
ticularly when adjustments for prognostic factors 
such as sex and previous chcmothcrapy wcrc 
made. Both drugs wcrc active in previously un- 
trcatcd fcmalcs, but virtually inactive in malts or 
those who had rcccivcd previous chcmothcrapy. 

The rcsponsc rate for IF0 was disappointing 
by comparison with other rcccnt studies using an 

identical dose schcdulc and reporting remission 
rams bctwccn 38% and 50% [16]. The probable 

main reason of this inconsistency is that in the 
EOR’I’C study only 4% of the patients had dose 
escalation, stipulated by hcmatological feasibility. 
This non-compliance with the protocol compro- 

miscd the comparison bctwccn the two drugs, since 
cyclophosphamidc was statistically significantly 
more myclosupprcssivc than IFO. It is conccivablc 

that had two cquitoxic regimens been used, the 
diffcrcncc in response rates would have been ampli- 
ficd: only a few additional rcsponscs with IF0 
would have suffrccd to rcndcr the diffcrcncc stat- 

istically significant. 
In conclusion, this EORTC study cmphasizcs 

once again the ncccssity for a large patient popu- 
lation, cvcn in trials simply comparing two single 

agents. It also undcrscorcs the basic fact that such 
comparisons arc virtually impossible as long as 
Phase I data and early Phase II results arc insuf- 
ficicnt to scrvc as a basis for planning cquitoxic 

regimens. In other words, mcsna has not solved 
all of the methodological problems rclatcd to ifosfa- 
midc. 
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