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Summary. Deoxycoformycin (dCF) is a promising new an- 
tineoplastic agent in the treatment of lymphoid malignan- 
cies, particularly hairy cell leukemia (HCL). Skin toxicity 
in the form of a maculopapular eruption has previously 
been reported but has not clearly been associated with id- 
iosyncratic reactions. We present five cases of dCF-related 
hypersensitivity reactions in which additional systemic 
manifestations indicated an allergic etiology. The value of 
dCF in treating lymphoid neoplasms suggests that further 
study of the treatment of these reactions is indicated. 

Introduction 

Although all classes of cytotoxic drugs have been reported 
to produce hypersensitivity reactions, the latter seem to be 
particularly frequent with drugs derived from microbial 
and plant sources [18, 19, 26, 27]. 2'-Deoxycoformycin 
(dCF; Pentostatin, NSC 218 321) is an antibiotic produced 
by culture broths of Streptomyces antibioticus now in wide 
use as an antineoplastic agent [29]. Early studies suggest 
that dCF, an inhibitor of adenosine deaminase, is active in 
the treatment of indolent lymphoid malignancies, particu- 
larly hairy cell leukemia (HCL), mycosis fungoides, and 
chronic lymphocytic leukemia [20]. We report the occur- 
rence of hypersensitivity reactions in five patients treated 
with dCF in studies sponsored by the Division of Cancer 
Treatment (DCT), National Cancer Institute (NCI). Al- 
though skin toxicity in the form of a rash and dryness is 
known to dCF, hypersensitivity reactions have not previ- 
ously been associated with dCF administration. 

Patients and Methods 

The case reports described were reported to the Investiga- 
tional Drug Branch, NCI,  between March 1985 and De- 
cember 1987. Four patients were treated with dCF on 
DCT-sponsored phase II protocols and one was treated 
through a special-exception protocol. The data summa- 
rized result from complete toxicity reports by the investi- 
gating physicians. A sixth case of hypersensitivity was re- 
ported during this period; however, this case was excluded 
from analysis due to confounding factors such as herpes 
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simplex (commonly associated with erythema multiforme) 
and possible insulin hypersensitivity. In addition, four 
other cases of generalized skin rashes associated with dCF 
therapy were reported to the DCT during this period, but 
as no other signs or symptoms of hypersensitivity were in- 
volved, these cases were excluded from this analysis. 

Results 

The demographic characteristics of the patients and the 
features of their reactions are shown in Table 1. Three pa- 
tients had HCL, one had Sezary syndrome, and one had 
renal cell adenocarcinoma; their ages ranged from 39 to 
71 years. All three HCL patients had experienced milder 
versions of the hypersensitivity symptoms on a prior dose 
of dCF, but only one experienced these milder symptoms 
on the first dose. The patient with renal cell cancer devel- 
oped fatal vasculitis after receiving one dose. 

The first four reactions (cases 1-4, Table 1) have many 
similar characteristics. Symptoms of these reactions began 
2 - 9  days after drug administration; their clinical features 
included an erythematous rash distributed over the trunk 
and extremities, with varying degrees of itching. Rapid res- 
olution occurred with antihistamines and/or  steroids. 
Fever was noted in three of the patients and extensive ede- 
ma in two. Eosinophilia was documented in two patients 
and was associated with respiratory symptoms in another. 

The most serious reaction in these four patients re- 
quired hospitalization and occurred in the patient with Se- 
zary syndrome. This patient was receiving dexamethasone, 
allopurinol, and triamcinolone concurrently. The symp- 
toms, which peaked 10 days after the initiation of a 3-day 
course of dCF, included fever, chills, cough, and severe 
diffuse erythema of the skin, with edema of the lower legs. 
There was some skin desquamation on the hands and 
back. No infection could be documented, and the patient's 
fever subsided along with the skin reaction over the next 
several days. 

Three of these four patients were rechallenged with the 
drug. The reactions recurred in all three, including the pa- 
tient with Sezary syndrome, who developed erythema and 
edema several days after treatment, in spite of the discon- 
tinuation of dexamethasone, allopurinol, and triamcino- 
lone for the rechallenge attempt. It is noteworthy that at 
least two of these patients were responding to dCF at the 
time of their reactions; both required the termination of 
treatment due to this toxicity. 
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Table 1. Characteristics of patients and reactions 

Case* Disease Age/ Cumula- No. of Reac- Rash Pruri- Fever Flush-Edema Eosino-Re-  Hypo- 
no. sex tive dose doses tion tis ing philia spira- ten- 

dCF at onset tory sion 
(mg/m 2) onset 

Rechallenge 

1 HCL 71/M 27.5 6 2 d + - + + + a _ _  _ _  b _ _  Unknown 
2 HCL 59/F 16 4 5 d + + - - + + - - Recurred 
3 HCL 39/M 10 3 3 d + + + - - + - - Recurred 
4 Sezary 64/F 40 8 9 d + + + - + - ° + - Recurred 
5 Renal cell 70/M 4 1 7 d - - + - + + - + NA (expired) 

* Concurrent medications included: No. 1 - allopurinol and thiazide; No. 2 - diphenhydramine, vitamin D, and calcium; No. 3 - allopu- 
rinol, dexamethasone, and triamcinolone; No. 4 - unknown; No. 5 - allopurinol, furosemide, digoxin, dipyridamole, and propranolol 
a Edema was limited to the periorbital area and the patient had conjunctivitis 
b The patient experienced shortnessofbreath on a previous dose 
c Eosinophilia was not documented, but respiratory symptoms included cough and infiltrates 

Patient 5 (Table 1) represents a more compl ica ted  and 
severe picture of  hypersensit ivity.  This pat ient  died 3.5 
weeks after receiving only one dose of  d C F  along with al- 
lopurinol ,  having developed a fever 7 days after dCF. The 
pat ient  was admit ted on day  10 with fever, hypotension,  
and  decreased ur inary  output.  Autopsy  revealed an in- 
f lammatory  process involving arteries and veins in the 
heart, spleen, and cerebral  cortex, consistent with hyper-  
sensitivity vasculitis. 

Discussion 

Hypersensi t ivi ty reactions are unusual  but  significant com- 
pl icat ions of  cytotoxic drug therapy [26, 27]. The impor-  
tance of  these reactions may be substantial  if the drug 
producing  them plays a central role in the effective ther- 
apy of  the disease in question. In the case of  HCL,  d C F  
may be the most effective single agent available,  with re- 
sponse rates approaching  90% [2-4,  10, 11, 23, 24]. Com- 
plete remissions of  this disease are long lasting and do not  
require maintenance therapy.  As a result of  these observa- 
tions, d C F  is also being studied in other lymphoid  malig- 
nancies [17]. Based on the number  of  patients t reated with 
dCF,  we estimate the incidence of  hypersensit ivi ty reac- 
tions to be between 0.5% and 1.0%. 

Skin toxicity after d C F  adminis t ra t ion  has been ob- 
served in patients with several lymphoid  malignancies.  Al- 
though unusual  in patients with cutaneous T-cell lympho-  
ma [7] and acute lymphocyt ic  leukemia (ALL) [21], skin 
reactions are frequently repor ted  among dCF- t rea ted  pa- 
tients with HCL [3, 4, 10, 11, 24]. This toxici ty is cha r a c t e r -  
ized by a rash or dryness on the chest and limbs, especially 
in areas previously exposed to the sun. Concomi tan t  medi- 
cations such as a l lopur inol  or antibiotics have been impli-  
cated in the skin reactions seen with d C F  in some patients 
with H C L  [10]. 

Some patients also experienced systemic symptoms 
such as edema,  eosinophil ia ,  and fever. The fact that  three 
of  the five patients described were under  t reatment  for 
H C L  is of  par t icular  interest:  patients with this disease ap- 
pear  to have an increased incidence of  drug reactions,  and,  
in addi t ion,  skin manifestat ions such as erythema nodo-  
sum and perivasculi t ic  lesions are common compl ica t ions  
of  the leukemia itself [5, 13, 22, 28]. 

With  some hypersensit ivity reactions, it is not  clear 
whether the pat ient  is allergic to the drug or to the vehicle 
in which it is formulated,  d C F  is preservative-free,  being 

formulated only with manni to l  and sodium hydroxide  
[16]; thus, it would seem that d C F  itself is more likely to be 
the allergen. Vigorous hydra t ion  is required pr ior  to d C F  
adminis t ra t ion.  At various institutions, concomitant  allo- 
pur inol  is rout inely given with chemotherapy to patients 
with lymphoid  malignancies  to prevent  hyperur icemia  sec- 
ondary  to tumor  lysis. At least three of  the five patients in 
this report  were receiving concurrent  a l lopur inol  during 
d C F  therapy. Al lopur inol  has been well character ized for 
inducing a syndrome of  skin rash, fever, hepat ic  dysfunc- 
tion, eosinophil ia ,  and worsening renal function [1, 8, 9, 
12, 14, 15, 25, 30, 31]. Numerous  cases of  hypersensit ivi ty 
vasculitis have also been directly at t r ibutable to al lopuri-  
nol  administrat ion.  It has been suggested that the use of  al- 
lopur inol  in combinat ion  with dCF,  at least in patients with 
HCL,  may result in enhanced toxici ty [6]. Al lopur inol  may 
not  be necessary after the initial  few cycles of  d C F  in pa- 
tients with bulky disease and should p robab ly  be avoided 
in non lymphoid  diseases. Studies of  the possible interac- 
t ion of  d C F  and a l lopur inol  are indicated.  

d C F  has an unique role in several neoplasms.  Further  
investigations of  methods to overcome the effects of  hy- 
persensit ivity reactions are warranted.  
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