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Summary. A patient is presented who developed nephrotoxi- 
city after therapy with lomustine (CCNU) for astrocytoma of 
the brain. Only three other cases of lomustine nephrotoxicity 
have been reported, and all cases have been associated with 
cumulative drug doses of greater than 1,500 mg/rn e. The 
clinical and pathologic features of lomustine nephrotoxicity 
are reviewed. It is recommended that cumulative doses of 
more than 1,200-1,400 mg/m 2 lomustine be avoided be- 
cause of  the risk of nephrotoxicity. 

Introduction 

Nephrotoxicity is a well-recognized adverse side effect of 
several cancer chemotherapeutic agents, most notably cis- 
platin and streptozocin. The latter drug is a member of the 
nitrosourea group. Other nitrosoureas, such as lomustine 
(CCNU) and semustine (methyl-CCNU), have also de- 
monstrated renal toxicity in both preclinical toxicologic 
and clinical studies [3, 5]. Semustine appears to have the 
greater risk of nephrotoxicity in humans, especially when 
cumulative doses of greater than 1,200- 1,500 m/m 2 are 
used over long periods of time [6]. It is of interest that in 
some cases such toxicity may be delayed until months after 
completion of chemotherapy with semustine. Although 
nephrotoxicity from semustine and streptozocin are signi- 
ficant problems, only three cases of nephrotoxicity in- 
duced by lomustine have been reported to date [1, 2, 4]. 
We report a fourth case of lomustine-induced nephrotoxi- 
city and review the clinical and pathologic features of this 
case, which are similar to those observed in the three pre- 
viously reported cases. 

Case report 

A 29-year-old white man was admitted to the hospital in 
Richmond, Virginia in December 1976 with a 2-month his- 
tory of intermittent bifrontal headaches. The physical ex- 
amination was unremarkable except for bilateral papille- 
dema, and a CT scan of the brain revealed a large right 
frontal lobe mass. The patient underwent partial removal 
of the mass, which proved to be a grade III  astrocytoma. 
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He then started treatment with lomustine 200mg 
(100 mg/m 2) PO every 5 weeks. Prior to treatment with 
lomustine he had normal blood counts, normal serum 
chemistry (including normal BUN and creatinine), and a 
normal urinalysis. Over the next 26 months the patient re- 
ceived 3,530 mg lomustine (approximately 1,700 mg/m2), 
with occasional dose reduction secondary to hematologic 
toxicity (leukopenia). His clinical course remained stable 
without evidence of tumor progression on serial CT scans. 
In April 1979 he was admitted to a local hospital for evalu- 
ation of right-sided pneumonitis, the cause of which could 
not be elucidated after an exhaustive investigation. The in- 
filtrate cleared after 2 weeks of erythromycin therapy, but 
because of the suspicion that this may have been a mani- 
festation of pulmonary toxicity from lomustine his chemo- 
therapy with lomustine was discontinued. The BUN at that 
time was 14 mg%. 

The patient remained stable clinically. His BUN was 
18 mg% in October 1979, 24 mg% in February 1980, and 
30 rag% in October 1980 (normal: 10-26  mg%). Later, in 
October 1980 the patient was admitted with apparent bac- 
terial meningitis and was treated with penicillin and chlor- 
amphenicol with resolution of his symptoms. No nephro- 
toxic agents were used during this hospitalization, and the 
patient's BUN remained in the 2 7 - 3 0 m g %  range. His 
creatinine was noted to be 2.4 mg%. Over the next 3.5 years 
the renal function remained stable with BUN 3 0 -  35 rag%, 
creatinine 2.5 - 2.7 mg%, and normal urinalysis. 

In March 1984 the patient expired from complications 
of progressive astrocytoma in the brain. He had used no 
other medications chronically during the period of obser- 
vation. At autopsy the kidneys revealed extensive glomeru- 
lar hyalinization believed to be compatible with effects of 
chemotherapy, especially since the degree of atherosclerot- 
ic vascular disease in the kidneys was not significant 
enough to produce such a degree of glomerular hyaliniza- 
tion. (Fig. 1). No other readily identifiable cause for these 
renal changes could be detected. The renal tubules were 
normal, except for minimal scattered dystrophic calcifica- 
tion. 

Discussion 

Lomustine has been shown to be an effective chemother- 
apeutic agent, especially in the treatment of brain tumors 
and in combination with other agents for the treatment of 
small cell carcinoma of the lung. In 1979 Silver and Mor- 
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Fig. 1. Histology of the kidney obtained at 
autopsy, demonstrating three hyalinized 
glomeruli and one nearly normal glomeru- 
lus (H & E, original magnification x 160) 

ton [4] repor ted  a pat ient  with small cell carc inoma of  the 
lung, who had a 3-year remission from her tumor  but  who 
died of compl ica t ions  of  renal  failure. This renal failure 
was bel ieved to be secondary  to lomustine toxicity after 
the patient  had  received a cumulat ive dose of  2.3 g lomus- 
tine. In 1980 Berglund [1] repor ted  a case of  progressive 
renal  insufficiency discovered after the pat ient  had re- 
ceived a cumulat ive lomustine dose of  1,790 m g / m  2. The 
pat ient  did  not  have prote inur ia  or other pathologic  uri- 
nary sediment,  and at autopsy similar pa thologic  f indings 
to our case were noted in the kidneys,  i.e., extensive glom- 
erular sclerosis. Also in 1980, another  case of  terminal  
chronic renal failure related to a lomustine dose of  
1,940 m g / m  2 was described [2], and a max imum safe cu- 
mulat ive dose for lomust ine of  1,200 m g / m  2 was suggested 
to prevent  this complicat ion.  

With the addi t ion  of  our case to these previous reports,  
it appears  that  there is a danger  of  nephrotoxici ty  from 
lomustine,  especial ly when it is given in large cumulat ive 
doses over p ro longed  per iods  of  time. As has been suggest- 
ed previously [4], the dura t ion of  tumor  response to ther- 
apy with lomust ine and its nephrotoxici ty  may be related,  
in that  a long durat ion response allows for the total  dose 
accumulat ion associated with such toxicity. This experi- 
ence of  nephrotoxic i ty  from lomust ine is similar to that  re- 
corded with semustine, where a cumulat ive dose of  1 ,200-  
1,400 m g / m  2 implies a high risk of  nephrotoxici ty  [61. 
Moreover ,  as seen in our case and as has been repor ted 
with semustine [6], the manifestat ions of  renal  toxici ty may 
be delayed until  after the complet ion of  therapy.  

Weiss et al. [61 were able to collect 35 cases of  nephro-  
toxici ty from semustine, even though this drug is still in- 
vest igat ional  and is not  freely available. However,  there 
have been only four publ ished cases of  nephrotoxici ty  re- 
lated to lomustine,  a drug which is on the market  and is 
widely used in the t reatment  of  a common cancer, small 
cell lung cancer. The reason for this difference is not  ap- 
parent.  The drugs are very similar chemically.  Whether  

there is any difference in metabol ism and metabol i te  effect 
on the k idney is not  known. There is little reason to think 
that  the difference is based on cumulative dose, because 
the individual  doses used are similar and approximate ly  
the same small  fraction of  patients receiving each drug 
would be expected to reach a cumulat ive dose of  
1,400 m g / m  2 or greater. 

Myelosuppress ion  continues to be the main  toxicity of  
lomustine,  but nephrotoxici ty  may also occur, and it is ad- 
visable to moni tor  renal  function per iodical ly  in patients 
so treated. In addi t ion,  it seems prudent  to l imit  the cumu- 
lative dose of  lomustine to 1 ,200-1 ,400 m g / m  2 to avoid 
the potent ial ly  l ife-threatening compl ica t ion  of  renal  fai- 
lure. 
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