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C:~~EMOTHERA~~~-RE~.ATEU ncphrotoxicity is a wcll- 
known problem in medical oncology [ 1, 21. In can- 
cer patients, holvcvcr. onr must always hc aware 
of possible additive and synergistic rffccts that ma) 
potcntiatc chemothcrap~-induced renal injury [ 31. 
7’1~~s~ patients may rcvcal hypovalcmia or rcduccd 
cardiac output, inducing renal hypopcrfusion; the) 
may suffrr from neoplastic renal infiltration and 
more fk-cquently tumor-rclatrd 0bstructh.c ncphro- 
pathy: the), may also develop cancer-rclatcd 
microangiopathic hrmolysis, disscminatcd 
coagulopathy and renal lrcin thrombosis. Cancer 
patients may rcvcal immunccomplcx-mcdiatcd glo- 
mcrulopathy , minimal change nephritis, renal 
amyloidosis and morr frcqucntly renal tubulopathy 
due to Brncc-Jones protcinuria. Cancer patients 
arc frcqucntly trcatcd with other ncphrotoxic drugs 
such as aminogI~-cosidrs, amphotcricin B and 
nonstcroidal anti-inflammatory drugs; they may 
sufIcr from radiation induced nephritis as well as 
from renal toxicity rclatcd to iodine contrast media. 
Urinary tract infections arc a frcqurnt problem in 
these patients as well as scvcral mctaholic compli- 
cations such as h),pcrcalcrmia, hyprruriccmia and, 
more rarclb,, lysor.ymuria. All thcsc f&crors should 
bc looked fi)r when chcmothcrapy rclatrd nrphro- 
toxicit), is suspcctcd. 

Antincoplastic agents with well-cstablishrd renal 
toxicit), arc: mcthotrrxatc, cisplatin. mrthyl- 

CCNU. strcptozotocin, mithramycin and mitom).- 
tin. ‘I‘hr nvphrotoxicity of mcthotrcxatc and cispla- 
tin has been ucll studied and is prc\.cntablc at the 
present time. b)- correct patient managcmcnt such 
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as forced diurcsis and urinary output monitoring. 
For both thcsc drugs urinar). clcarancc is high 
and direct toxicitv to the renal tubule has been 
dcmonstratcd [ 1, 41. It is clearly rclatrd to conccn- 
tration, duration of cxposurc and solubility of the 
drug and thcr&rc drprncls on \.arious factors 
influencing thcsc \.ariablcs. ‘l‘hcrr is no clear 
cumulative ncphrotoxicit), of‘ thcsc drugs in the 
managed patient. 

Drug-related ncphrotoxicity is Icss well undcr- 
stood in connection Lvith other agents such as 
methyl-CXNU, strcptozotocin. mithram!,cin and 
mitom)cin. In the cast of‘mcthyl-CCNU, a cumul- 
ativc toxicit). pattern has been cstablishrd with a 
median cumulati\-r nrphrotoxic dose near to 
2000 mg/m’ [ 51. l‘hc mvAianisms remain unclear 
and the best protection is a limitation of the dose 
to less than 1200 ma/m”. Scphrotoxicity of strcp- 
tozotocin, another nitrosourra, dots not show a 
cumulativr toxicity pattc‘rn: nrphrotoxicity seems 
to hc rclatcd to high singlr doses. ‘I’rcatmcnt dis- 
continuation c\,hcn protcinuria apprars and doses 
no higher than I .?I gi’m’/\vcck arc rrcommrndcd 

Ill. 
hlitr;lm~ciii-associ~~t~(I nrphrotoxicit) is also 

schcdulc-dcpclldcllt and appears to br cumulative 
to sonic rxtcnt [ 11: \jith hricf courses of trratmcnt 
and bvith low doses (23 p&kg/da) fi)r 3 days) this 
agrnt loses much of its renal, hcmatological and 
hcpatic toxicit),. 

hlitomycin ncphrotoxicit) is the. sub.jcct of a 
report by \Trr\vc) PI ctl. in this Journal [ 61. ;!mong 
renal in_jurics rrlatrd to chcmothcrap)-, mitomycin 
nrphrotoxicitv is probabl! the most ambiguous 
enc. ‘l’his problem has bcrn \.ariously dcscribcd 
as microangiopathic hcmolytic anemia [ 71, 
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hemolytic-uremic syndrome [8], renal discasc after 
mitomycin C therapy [9]. The clinical syndrome 
shows variable combinations of microangiopathic 
hemolytic anemia, thrombocytopcnia, hcmaturia, 
renal failure, systemic arterial hypertension, non- 
cardiogenic pulmonary edema and, more rarely, 
congestive heart failure or ncurologic abnormalities 
[lo, 111. Pathological findings at autopsy gencr- 
ally consist of thrombotic microangiopathic lesions 
in the kidney with glomcrular infarction due to 
fibrin thrombi in the affcrcnt artcriolcs and glom- 
erular capillary loops. Fibrinoid necrosis and 
intimal hyperplasia have been described in the 
afferent arterioles together with congestion of glom- 
erular loops and intcrstitium [lo]. Similar vascular 
lesions have also been dcscribcd in the pulmonary 
system. Several clinical and pathological similar- 
ities exist with cancer-related microangiopathic 
hemolytic anemia as well as with the classical 
hcmolytic-uremic syndrome and with thrombotic 
thrombocytopenic purpura [ 111. The pccularity of 
this syndrome, howcvcr, is its significant rclation- 
ship to mitomycin USC [6, 121. Another is its close 
relationship to tumor histology, the syndrome 
being most often described in digestive adcnocarci- 
nomas, suggesting a possible tumor-specific 
relationship [lo]. On the other hand, the same 
syndrome has also been dcscribcd in patients not 
trcatcd with mitomycin as well as in patients on 
adjuvant treatment and those with chcmothcrapy- 
induced complctc remission of their discasc [lo]. 
The relationship to mitomycin and to the tumor 
itself remains thcrcfore ambiguous. The rclation- 
ship between the cumulative dose of mitomycin 
and its ncphrotoxicity is not really cvidcnt. Unlike 
the situation obscrvcd in the cast of mcthyl- 
CCNU, with mitomycin, the threshold dose is 
rather low (30-40 mg/m”) and an upper limit, for 
which a cumulative ncphrotoxicity appears in most 
of the treated patients, has not been dcscribcd. 
Several other interesting observations have been 
made: blood transfusions have been shown to 
induce clinical dctcrioration of the patients, sug- 
gesting that blood products contain substrates that 
exacerbate the pathophysiological process 

[lo, 11, 131; elevated circulating immune com- 
plexes have been dctectcd in the plasma of scvcral 
patients [lo]; these immune complcxcs wcrc shown 
to induce in vitro platclct aggregation. Further 

analysis of thcsc immune complcxcs rcvcalcd that 
they contained IgG antibody, complcmcnt and a 
glycoprotcin antigen; the antibody could not bc 
shown to react with mitomycin but showed sig- 
nificant binding to cndodcrmally derived nco- 
plastic tissue samples, suggesting a tumor-specific 
relationship. Thus mitomycin might bc only a co- 
factor in the etiopathogcncsis of the syndrome, the 
primary process implicating some tumor-specific 
immune reaction of the host with consequent acti- 
vation of the coagulation cascade leading to micro- 
vascular lesions. 

The disease, once cstablishcd, is very difficult to 
stop; mitomycin withdrawal is gcncrally ineffective 
but sometimes may prove useful. Treatment with 
antiplatclct agents and immunosuppressive drugs 
has gcncrally been disappointing. A few patients 
have shown some rcsponsc of the hemolytic process 
to plasmaphcresis [ 111. 

The best therapeutic results so far wcrc obtained 
with cxtracorporcal protein-A immuneabsorbtion 
of immune-complcxcs [14]. This tcchniquc has 
pcrmittcd cxccllcnt control of all the hcmatological 
paramctcrs in five out of five patient being trcatcd 
and has assured stabilization of renal insufficiency. 
Until thcsc tcchniqucs can bc approved fqr general 
USC, mitomycin-asociatcd hcmolytic-uremic’ syn- 
dromc remains a highly lethal complication with 
an incidcncc of 2-10% and mortality bctwccn 50 
and 100%. This is particularly distressing, as most 
patients arc in partial or cvcn complctc remission 
of their discasc. 

What arc then the rccommcndations that should 
bc made? Above all, mitomycin should bc used 
with caution for adjuvant therapy, particularly 
with adcnocarcinomas. Administration of a cumu- 
lativc dose above 30 mglm’ should only bc con- 
sidcrcd if the drug has a clear therapeutic advan- 
tagc. In those patients, hcmaturia, protcinuria, 
anemia and the prcscncc of fragmented cells should 
bc looked for and mitomycin therapy should bc 
discontinued if the syndrome is suspcctcd. Blood 
transfusions should bc avoided or given with con- 
comitant hcparin infusion. 

Basic rcscarch should go on to further elucidate 
this most fascinating, multifactorial ctiopathogcnic 
process; bcttcr understanding of what really 
happens may certainly provide valuable tools for 
bcttcr patient managcmcnt. 
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