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RESUMEN. se presentan los resultados de dos estu
dios secuenciales, el primero con dosis altas de in
terleuquina-2 en infusión intravenosa continua y el 
segundo con IL2 subcutánea e interferón alfa (IFN al
fa), en pacientes con melanoma y carcinoma renal 
metastásicos en la Clínica Universitaria de Navarra. 
En el estudio de dosis altas de IL2 en infusión conti
nua se administraron 18 x 1 os Ul/m2/día de IL2 en in
fusión continua de 5 días por semana durante 2 se
manas. Se trataron 22 pacientes y se observaron 3 
respuestas objetivas (13,3%). La toxicidad fue seve
ra y frecuente, requiriendo reducción de dosis en to
dos los casos menos en uno. La tasa de mortalidad 
fue 9% (2/22) . En el ensayo de IL2 subcutánea e in
terferón, 1 L2 se administró a dosis de 4,8 x 1 os 
Ul/m2/día , 5 días a la semana durante 3 semanas 
consecutivas. La dosis de IL2 se administró cada 8 
horas el primer día y cada 12 horas el segundo día a 
modo de inducción. lnterferon alfa se administró por 
vía subcutánea a dosis de 3 x 1 os Ul/m2/día los días 
1, 3 y 5 de cada semana durante el tratamiento de 
IL2. Entre los 24 pacientes tratados con esta combi
nación hubo 3 respuestas parciales (12,5%) y la toxi
cidad fue baja o moderada. Los resultados sugieren 
que la IL2 sola o en combinación con IFN alfa es po
co activa y.que la mejoría en la tolerancia podría dis
minuir su actividad antitumoral. 

SUMMARY. The results of two sequential trials, the 
first one with high dose interleukin 2 (IL2) by 
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continuous intravenous infusion and the second one 
with subcutaneous IL2 and alpha-interferon (alpha 
IFN), performed in consecutive patients with 
metastatic melanoma and renal carcinoma at the 
Clinica Universitaria de Navarra are presented. In the 
high-dose continuous IL2 trial, recombinant IL2, 18 x 
1 os IU/m2

, was administered dai ly by continuous 
infusion five days a week for two weeks, and the 
treatment cycle was repeated after a rest of 2 weeks. 
Twenty two patients were treated and objective 
responses were observed in 3 (13.3%). Toxicity was 
frecuent and severe, and all but one required dose 
reduction. The mortality rate was 9% (2/22). In the 
subcutaneous IL2 and alpha IFN trial, subcutaneous 
IL2, 4.8 x 106 IU/m2

, was administered daily, five days 
a week, for 3 consecutive weeks. IL2 dose was given 
every 8 hours on the first day and every 12 hours on 
the second day, as a loading induction dose. 
Concomitant alpha-IFN, 3 x 1 os IU/m2 was given 
subcutaneously once a day on days 1, 3 and 5 weekly 
each week for the duration of IL2 therapy. Of the 24 
patients treated with this combination, 3 partial 
responses were noticed (12.5%) and the toxicity was 
mild to moderate. These resu lts suggest that both, IL2 
alone or IL2 in combination with alpha-IFN are 
minimally active and that any improvement in 
tolerance might impair its antitumor activity. 

(lkv ¡\ll'tl Univ Navarra l 99Ó; 10: 6-12). 
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lntroduction 
Jnterleukin 2, IL2, is an immunomodulatory cytoki

ne produccd by activated T lymphocytes w hich exhi
bits antilumor activity in rena l ccl l carcinoma and ma
ligna nl melanoma. Response rates in these two 
immunogenic tumors are modest, in thc range of 15-
30%, and a small proportion of responses are comple
te remission. The detection of long lasting tumor re
gression has been an important aspect of thc interest 
aroused by this new drug (25) . 

Thc initial studies of S.A. Roscnberg e t al. with high
dose intravenous bolus of IL2 (10,000 to 100,000 lU/ kg 
eve ry 8 ho urs), given alo ne or in conjunction with au
tologous lymphokine activated killer (LAK) cells, often 
resulted in cumbersomc toxicity, requiring admission 
in the intcnsive care unit and a high leve! of expertise 
was needed in the management of the severc side ef
fects (27). A change in the schedu le of IL2 adm inistra
tion, using a da ily intravenous continuous infusion, al 
a lower total 1L2 dose (3 to 5 x 106 IU/ m1/ d), impro
ved the tolerance w hile prese1ving the antitumor acti
vity and thc patients could be cared of in a conve ntio
nal hospital setting (33). The majo r advantagc of the 
continuous JL2 iv infusion was the possibility of ea rly 
drug stopping at the firs t signs of critica! s ide effects 
(hypotension , dyspnea , bronchospasm, pu lmonary 
edema, arrythmia or other) thu.s allowing for an ca.sier 
control o f toxicity. The t'ina l recommended daily dose 
of IL2 in continuous iv infus ion is .somewhat lower, 
betwecn one half and o ne third, than the do.se given 
by d irect bolus iv administration, indicating maja r 
pharmacologic differences between both schcdules 
and a relatively more toxic profile, at equivalent doses, 
for the continuous iv admin istration. 

Another recent the rapeutic clevelopmcnt has been 
the combinatio n of IL2 ancl a lpha-interferon (alp ha
IFN). Alpha-IFN up-regulates the expression of HLA 
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class 1 and re lated tumor-associated antigens on tumor 
cells enhanci ng e ffcctor cell mecha nisms w hich are 
.sensitivc Lo immunomoclu lation by 112. Severa) animal 
expcrime nts inclicated synergistic effects for the alpha
LFN and IL2 cytokine combination (9, 11,16, 32). In 
addition alpha-IFN as a single agent has shown anti
tumor activiry in renal cell carcinoma and malignant 
melanoma (20, 24). The initia l studies of alpha-IFN 
and IL2 combination therapy de monstra ted synergism 
and activity (2, 28). The response rate for 1L2-alpha 
IFN combination.s were in the range of 10-35%•, simi
lar Lo JL2 as a s ingle agent, but most of the studies re
cluced the total dose of IL2, in order ro clecrease toxi
city, thus reflecting a syne rgistic increase in biological 
effects (5-8, 15, 17, 19, 21, 23, 30). rn addition, d iffe
rent studies o f combinati on thc rapy using the subcu
taneous admi nistration of IL2 am i alpha-IFN were cle
veloped to improve the schedu le and make posible a 
safe outpatie nt administration of both drugs (2, 3,13, 
22, 26, 31) 

Two recent large ranclomized studies aclclres.sed the 
qucstion of comparing 1L2 alonc and IL2 in combina
tion with alpha-IFN in renal cell carcinoma and malig
nant melanoma and clemonstrated abscnce of impro
vement c ithe r in the response rate or in the overall 
swvival (1 , 29). 

The results of two sequential trials, the first with 
high dose IL2 by continuous intravenous infusion and 
the second with .subcutaneous IL2 and alpha IFN, per
formed in consecutive patients at The Clinica Universi
taria de Navarra furtherly confirm these obse1vations 
and the results obtainecl are presentecl 

Patients and methods 
Eligibillty. The requirements for e nt1y into the two 

stuclies were the same and inclucled histologic clocu
mentatio n of metastatic renal carcinoma or melanoma, 
presence of measurable diseasc, Karnofsky index per
form ance status of 60% or grcater, expected SLJJvival of 
mo re than 3 months, p eripheral lcukocyte counts 
>3000/mm-~ ancl platelet count >100,000/ mm-1. 

Patients were ine lig ible for thesc studies if they de
monstrated significant renal (crcatinine > 1.2 mg/100 
mi) or hepatic d)(Sfunction (bilirubin > 1.3 mg/100 mi), 
and cardiovascular abnormalities (congestive heart fai
lure, uncontrollecl clinical hypertension, symptoms of 
corona1y arte ry d isease, hi.sto1y o f arrhythmjas, or EKG 
evidence of' prior myocardial infarction or arrhythmia). 
Patients w ith central ne1v ous sy.stem metastases or se
rious active infection and patients receiving corticoste-
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roid trcatment were also excluded. IL2 protocol was 
approved by the Ethics committee and the Spa nish He
alth Department. lnformed consent was obtained from 
the patient prior to therapy. 

Treatment schedules 
High-dose continuous IL2 trial: Recombinant 

IL2, (Cetus Corporation, Amsterdam) , 18 million IU/m' , 
was adrniniste red daily by continuous infus ion five 
clays a week for 2 consecutive weeks. The treatment 
cycle was repeated after a rest of 2 weeks (incluctio n 
phase). 

Patie nts w ith stable o r responding disease continued 
therapy up to a maximum of lt acldit ional cycles, repe
ating each treatment at 4-week intetv als (maintc nance 
phasc). Trcatment was discontinued in case of pro
gressive d iseasc, o r because of dose-limiting toxic ef
fects. During lL2 therapy patie nts were carefully moni
tored with hourly vital s igns, and daily body weight, 
CBC (differentia l WBC count and platelet count), tota l 
s-bilirubin, s-creatinine a nd liver function tests (SGOT, 
alkal ine phospbatase, LDH). IL2 infusion was disconti
nued in the prcsence of hypotension grade 111 o r IV 
(defined as a change of > 30 mm in Hg systo lic blood 
pressure and/or requirement of iv fluid the rapy 
and/or p ressors for > 8 hrs), significant arrhythmia, 
suspicion of myocardial ischernia, agitation o r persis
tent confusion, elevation of bilirubin to a lcvel > 5 
mg/100 mi, elevation of serum creatinine to a level > 
4.5 mg/100 mi, bacteria! sepsis, dyspnea at rest, pro
longation o f the PT > 3 seconds over control, o r pro
longation of the PTf' > 10 seconds over control, and at 
the discretion of the principal investigato r. IL2 was star
ted again when the symptoms and signs of acute toxi
city subsided . llypotension grade III or IV, increase in 
serum creatinine during the prior cycle > 6 mg/100 mi , 
rise in serurn bilirubin during the prior cycle > 5 mg/ 
100 mi and grade lil neurotoxicity (agitatio n o r persis
te nt confus ion) in the previous cycle, indicated a sub
sequent reduction of IL-2 at 50% of the initial dose. Do
cumented myocardia l ische mia, grade IV ne urotoxicity 
(coma o r seizures), serum creatinine or bili rubin that 
fa iled lo return to baseline normal levels were con
traindications lo further therapy with IL-2. 

Subcutaneous IL2 and IFN trial: Subcutaneous 
IL2, 4.8 million IU/m' , was administered dai ly fi vc 
days a week fo r 3 consecutive weeks. On the fi rs t day 
of each cycle IL2, at the same clase, was administered 
cvery 8 hours, the second day every 12 ho urs and the-
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reafter evety 24 hours until the end of trcatment. Trc
atment cycle was repeated after a rest of 1 week un
ti! the re was evidence of progressive d isease or dose
limiting toxic effects occurred . Toxicity criteria and 
clefinitions were similar to the previous IL2 continuous 
infusion protocol. Concomitant alpha-IFN , 3 million 
IU/ m', was g iven subcutaneously, once a day, on days 
1, 3 and 5 of each week for the duratio n of IL2 the
ra py. 

Assessment of response 
Response and toxicity criteria were appliecl accor

d ing to the WHO rccomme ndations (35). SUlv ival dis
tributions were estimated by the Kaplan and Meier 
methods (18). 

Results 
High-dose continuous IL2 trial (HDIL2): Twenty two 

patie nts were treated between j uly 1989 and March 
1990. Seven patie nts had re nal carcinoma and fifteen 
had malignant melanoma (table 1). There were 16 ma
les and 6 females. Of the seven patie nts w ith metasta
tic renal carcinoma, 5 underwent prior ne phrectomy. A 
total of ltO cycles of HDIL2 were administered (median 
2; range l -It) and all patients completed at least one 
course of therapy. The median cumulative IL2 dose 
was 363 x 106 IU (range 255-llt33 IU). 

Al! p atients were evalua ble for Loxicity and all but 
one required a clase reduction according to the pro to
col guidelines. Table 2 summarizes the toxicities asso
ciatecl with continuous IL2 infusion. The most common 
toxic events were fever, hypotension, nausea and vo
rniting, asthe nia ancl chills. Cutaneous toxicity with d if
fuse ety thema, pmritus, and occasionally desquamati
ve dermatitis were also seen. He matologic toxicities 
were obse1ved in most patients: Eosinophilia ocurred 
in 32 of 40 cycles, a nemia in 19 cycles and throm
bocytopenia in 8 cycles. Serum creatinine a nd bilirubin 
levels were increasecl in 30% of the cycles and relur
ned to normal on cessalion of treatment, except in two 
cases. Neurologic abnormalities wcrc infrequent a nd 
only one patient presented grade Ili toxicity. Fluid re
tc ntion, oliguria and body weight gain were common, 
and somctimes associated w ith intersti tial edema and 
respiratoty distress. Four patic nts developed severe lo
xicity and were removed from study: one patient de
veloped noncardiogenic pulmomuy edema after 1 we
e k of therapy in the third cycle and anothe r patient 
presented duodenal ulcus perfo ration, and a gastrec
tomy with Hill roth II anastomoses was made. Two pa-
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Table 1 

Total number of patients 
S ex 
M ale 
Female 
Median age 
Range 
Median Karnofsky 
Range 
Sites of metastatic disease 

Lung 
Liver 
5oft tissue 
Nadules 
Bone 
Adrenal 
kidney 
Spleen 

HDIL-2: High dose of lnterleukin-2 
IL-2 IFN: lnterleukin-2 lnterferon. 

lients had septic shock and died, o ne o f them with DIC 
and acure renal failure, w hich required hemoclialysis, 
and the other with necrotizing cho lecystitis. The mor
tality rate was 9% (2/22). 

O bjective responses were demonstrated in 3 of 22 
patients (13.6%; 95% conficle nce intervals 2.9% and 
34.9%). Therc were 1 complete response (renal carci
noma) and 2 partía! responses (malignant melanoma). 
Nine patients maintainecl stable disease (40.9%): 3 re
na l carcinoma and 6 malignant melanoma, ami 10 pa
tients rapidly progressed. The duration of response 
was 4 mo nths in one of the patients w ith partía! res
ponse and 26 months in the r atient wi th comple te res
ponse. Thc other paticnt witb partía! response died 
from septic shock during the second cycle. Median sur
viva! was 8 months (Fig 1). 

Subcutaneous IL2 and IFN tdal: Twenty four pa
tients werc treated between February 1990 and Octo
ber 1992. Thirteen hacl metastatic renal carcinoma and 
11 malignant melanoma (rabie 1). There were 17 ma
les ami 7 fema les. O f the thirteen patients with metas
tatic renal carcinoma, 10 had previous nephrectomy. A 
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Renal carcinoma Mela noma 

HDIL-2 IL-2 1FN HDIL-2 IL·2 1FN 

7 13 15 11 

6 10 10 7 
1 3 5 4 

54 61 47 60 
27-69 32-70 17-73 19-79 

90 80 90 80 
70-90 60-90 80-90 60-90 

6 7 7 6 
3 4 4 2 
4 2 4 4 
1 7 8 4 
4 6 o 1 
1 1 o o 
2 2 o o 
1 o o 2 

total of 37 cycles of treatmcnt were administered ( me
d ian:l ; range: 1-5) and all patients completccl at least 
one course of the rapy. 

All patients were evaluable for toxic ity. Toxicities as
sociated w ith the combined administrarían of subcuta
neous alpha-TFN and IL2 were mild to moderate ancl all 
patients except two remained fully outpatient during 
the whole treatment. Feve r, ma laise, anorexia ancl as
tenia were referred by all 21 patients. Erithema, pruri
tus and clesquamative dermatitis were seen in 7 pa
tients. One patient suffered an episocle of 
disorientation ancl another a lransient hypotension. 
Two patients had the treatment cliscontinuecl because 
of toxicity: One patient had severe re nal dysfunction 
requiring hemodyalisis fivc days aftcr the second cycle, 
and another patient had severe elevation of bili rubin 
and liver enzymes. No lreatment related mortality was 
founcl . Partial responses were clemonstrated in 3 of 24 
patients (12.5%; 95% confidence intervals 2.7o/o and 
32.4%): 1 renal carcino ma and 2 malignant melanoma. 
Four patients maintained stable disease (16.6%: 2 renal 
carcinoma, 2 malignant melanoma), and 17 patients ra
pidly progressed. The median duration of respo nse 
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Table 2 

Hypotension 
Fever 
Erithema 
Diarrhea 
Nausea/vomiting 
Weigth gain 
Dyspnea 
Oliguria 
Edema 
Pruritus 
Chills 
Disorientation 
Astenia 
Anorexia 
Elevated creatinine 
Elevated Bilirubin 
Eosinophilia 
Anemia 
Trombocytopenia 
Abdominal pain 
Thrombophlebitis 
Gastrointestinal bleeding 
Cholecystitis 
Coma 
Pulmonary edema 
Intestinal perforation 
Ulcus 
Sepsis 
Exitus 

HDIL·2: High dose of lnterleukin·2 

was 4 months. Median actuaria! swviva l was 7 months 
(Fig 2). 

Discussion 
This slucly confirms the results obtained by other in

vestigators w ith IL2 ancl w ith the combination of lL2 
and alpha-IFN. Minimal activity was idenlified in renal 
cell carcinoma and malignant melanoma. The respon
se rale was 13.6% for IL2 continuous iv infus ion, and 
12.5% for IL2 plus alpha-lFN. The results of single ins
titution series w ith more than 12 palients in re nal cell 
carcinoma indicated similar results with a response ra
te ranging from 9% ro 32% (3, 4, 11, 13, 17, 23, 26, 30, 
34). In our series Lhe antitumor effect was disappoin
tingly low, similar for TL2-alpha interferon a nd for sin
gle agent IL2. In part the low response rates founcl 
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Number Grade (%) 
of cycles (%) III · IV 

34 (8S) 12 (30) 
38 (9S) 13 (4S) 
2S (62.S) 1 (2.S) 
1S (37.S) 
33 (82.S) (2.S) 
11 (27.S) 
13 (32.S) 1 (2.S) 
22 (SS) 4 (10) 
22 (SS) 1 (2.S) 
21 (S2.S) 2 (S) 
2S (62.S) 1 (2.S) 

3 (7.S) 
30 (7S) 
1S (37.S) 
11 (27.S) 4 (10) 
13 (32.S) 2 (S) 
32 (80) 
19 (47.S) 1 (2.S) 
8 (20) 2 (S) 
4 (10) 2 (S) 
1 (2.S) 1 (2.S) 
2 (S) 2 (S) 
1 (2.S) 1 (2.S) 
1 (2.S) 1 (2.S) 
1 (2.S) 1 (2.S) 
2 (S) 2 (S) 
2 (S) 1 (2.S) 
2 (S) 2 (S) 
2 (S) 2 (S) 

could be attributed to the use of strict response defini
Lion criteria, because minar responses and stable dise
ase were relalively high in both series: 40.9% for IL2 
and 16.6% for IL2 and alpha- IFN. The results of our 
series, however appear iclenlical Lo Lhose obtained in 
two large randomized trials comparing both modali
ties of treatment which have been reportee! recently. In 
renal cell carcinoma these were IL2 17% and IL2 and 
alpha-IFN 11%. while in malignant mela noma the res
ponses were 5% and l Oo/o respeclively (1, 29) . 

It is difficult to define what is the role, if any, or alp
ha-IFN· in the combination. It appears that the posible 
synergism in acLivity contributed by alpha-IFN is pro
bably lost by the requirec! IL2 close reduction to make 
the out-patient treatment regimen more tolerable, be
cause the combination of IL2 and alpha-IFN retains ac-
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tivity in spite of an important decrease in IL2 dose. dose in the combination from 3.6 x 106 IU/ m'/d to 10.8 
x 106 IU/ m'/d ancl obtained as well an increase in res
po nse rate from 0% a t the lower dose to 25% at the 
higher dose (30). 

It is not clear in the lite rature whether the IL2 do
se correlates with the activity, although a dose-effect 
is suggested in the confirmatory trials that followed 
Rosenberg et al publication (27). Rosenberg et a l tria! 
indicated that IL2 bolus administration was given, ac
cording to the program, a median of 29 out of the 
projected 30 injections in 16 days, and this program 
achie ved a 30% response rate. Dutcher et al, and 
Clark et al, us ing the same protocol as re po rted by 
Rosenberg et al, presented more ommissions of IL2 
injections due to toxicity and had lower response ra
tes. Dutcher et al, giving a median of 22 doses, out o f 
the projected 30 IL2 injections, had 20% responses 
and Clark et al , giving a median of 15 doses o ut o f 
the projected 30 IL2 injections, had 10% responses ( 
10, 12). 

These results suggest that there is a compromise 
between IL2 toxicity and efficacy in most of the pro
grams. The addition of alpha-IFN probably do not 
change this basic premise and any improvement in to
lerance o r toxicity might occur at the cost of a decrea
se in antitumor activity. 

The series presented in this report confirm what is 
already known i.e, marked toxicity associated with 
partial objective responses of Jess than 20% for high 
dose in-patient IL2 therapy and a similar acrivity with 
much better tole rance for the out-patient moderare IL2 
dose plus alpha-IFN. 

Phase I trials of IL2 and alp ha-IFN indicated a simi
la r building-up in the response rate according to IL2 
dose escalation. The study of Rosenberg et al (28) sho
wed an increase in response rate from 17% to 41% by 
escalating IL2 dose from 3 xl06 IU/ m'/d to 13.5 x 106 
IU/ m2/ d. In the other hand, Szno l et al, increased IL2 

The inte rest of this study is therefore not to add to 
the current literature but to confirm in a series of a sin
gle institution of Spain that a small percentage of pa
tients respond to IL2 based therapy. 13etter means to 
indentify the active target population should be inves
tigated in order to define further improvements in this 
new method of therapy. 
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