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A Randomized, Controlled Phase III Study of
Cyclophosphamide, Doxorubicin, and Vincristine with
Etoposide (CAV-E) or Teniposide (CAV-T), Followed by
Recombinant Interferon-a Maintenance Therapy or
Observation, in Small Cell Lung Carcinoma Patients
with Complete Responses

BACKGROUND. Studies of chemotherapy for patients with small cell lung carcinomaDiego Tummarello, M.D.1

Davide Mari, M.D.1 (SCLC) have shown that teniposide (T) may have higher activity than etoposide

(E). In this randomized, controlled Phase III study, the authors compared cyclo-Francesco Graziano, M.D.1

Pierpaolo Isidori, M.D.3 phosphamide, doxorubicin, and vincristine (CAV) with E and CAV with T as induc-

tion treatments for patients with SCLC. A second objective of the study was toGianluigi Cetto, M.D.2

Felice Pasini, M.D.2 study patients who had achieved complete response (CR). They were considered

for a second randomization to maintenance therapy, in which they would receiveAntonio Santo, M.D.2

Riccardo Cellerino, M.D.1 either recombinant interferon-a (rIFN-a) or no treatment.

METHODS. From June 1990 to December 1995, 140 untreated SCLC patients were
1 Department of Medical Oncology, University enrolled in this study. Patients were stratified by either limited disease (LD) or
of Ancona, Ospedale Torrette, Ancona, Italy. extensive disease (ED) and randomized to one of two treatment arms. The sched-

ules for both arms included cyclophosphamide 1000 mg/m2 administered intrave-2 Department of Medical Oncology, University
of Verona, Ospedale Borgo Trento, Verona, Italy. nously (i.v.), doxorubicin 50 mg/m2 i.v., and vincristine 2 mg i.v. on Day 1. Arm A

(CAV-E) involved the addition of E 100 mg/m2 i.v. on Days 2, 3, and 4; Arm B3 Division of Pneumology, Hospital of Pesaro,
(CAV-T) involved the addition of T 60 mg/m2 i.v. on Days 2, 3, and 4. CoursesPesaro, Italy.
were repeated every 3 weeks. After 3 courses, patients with LD received chest

radiotherapy and 2 additional consolidation courses, whereas patients with ED
A previous report of the study dealing with data received 5 consecutive courses only. Patients with CR were considered for the
from an interim analysis was published in Anti-

second randomization, which consisted of either maintenance therapy with intra-cancer Res 1994;14:2221–8.
muscular (i.m.) rIFN-a-2b, 3 M.U., once a day for 9 months (IFN-a arm) or no

Participating centers and principal investigators therapy (control arm).
were as follows: 1) Diego Tummarello, M.D., RESULTS. At 5 years from start-up (3-year median observation time and 90% death
Francesco Graziano, M.D., Davide Mari, M.D., rate), the study was closed. Results were as follows: 140 patients (71 in Arm A and
and Riccardo Cellerino, M.D., Department of

69 in Arm B) were eligible for survival analysis; 131 were evaluable for responseMedical Oncology, University of Ancona, An-
and toxicity (66 in Arm A and 65 in Arm B), whereas 9 were not (6 early deathscona, Italy; 2) Felice Pasini, M.D., Santo Anto-

nio, M.D., and Gianluigi Cetto, M.D., Department and 3 with protocol violations). Among evaluable patients, 68 showed LD (35
of Medical Oncology, University of Verona, Ve- assigned to Arm A and 33 to Arm B); the responses to treatment were 28.5% (10/
rona, Italy; 3) Pierpaolo Isidori, M.D., Division 35) CR and 51% (18/35) partial response (PR) to CAV-E, and 39% (13/33) CR and
of Pneumology, Hospital of Pesaro, Pesaro, It-

39% PR (13/33) to CAV-T. Sixty-three patients showed ED (31 assigned to Arm Aaly; 4) Stefano Gasparini, M.D., Division of
Pneumology, Hospital of Torrette, Ancona, Italy;
5) Enrica Testa, M.D., Department of General

ogy, Hospital of Pesaro, Pesaro, Italy; 8) Bened- Oncologia Clinica, Università di Ancona,Medicine, Hospital of Fossombrone, Italy; 6) Gi-
orgio Rossi, M.D., and Vitaliano Pieroni, M.D., etta Ferretti, M.D., and Francesco Alesiani, M.D., Ospedale Torrette, 60020 Ancona, Italy.

General Medicine, Hospital of S. Severino, Italy.Department of Medical Oncology, Hospital of
Jesi, Italy; 7) Anna Fedeli, M.D., and Giuseppina Received March 27, 1997; revision received
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q 1997 American Cancer Society

/ 7b89$$1524 11-26-97 13:48:02 canxa W: Cancer



Randomized Chemotherapy and IFN-a Maintenance of SCLC/Tummarello et al. 2223

and 32 to Arm B); their responses were 22.5% (7/31) CR and 52% (16/31) PR to

CAV-E, and 12.5% (4/32) CR and 50% (16/32) PR to CAV-T. Drug-related toxicity

was WHO Grade 3–4 myelosuppression in 20% of 292 CAV-E courses and in 27%

of 252 CAV-T courses. There were 6 toxic deaths, 1 in Arm A and 5 in Arm B

(chi-square Å 2.86); 2 patients in Arm A discontinued therapy due to persistent

leukopenia and thrombocytopenia. No other remarkable toxicities were observed.

Actuarial median survival (MS) was 13.7 months (range, 1.0–62.5 months) for

patients with LD receiving CAV-E (Arm A) and 15.2 months (range, 0.5–68.2

months) for those receiving CAV-T (Arm B) (chi-square Å 0.89); in patients with

ED it was 10.5 months (range, 0.6–30.4 months) and 8.2 months (range, 0.2–24.8

months), respectively (chi-square Å 3.42). Overall, MS was 12 months (range, 0.6–

62.5 months) in Arm A and 10 months (range, 0.2–68.2 months) in Arm B (chi-

square Å 0.059). Thirty-nine patients with CR (27.8%) were candidates for the

second randomization. Among them, 26 patients (18.5%) complied with the pro-

gram and were randomized as follows: 14 were assigned to the IFN-a arm and

12 to the control arm. Starting from the second randomization, median time to

progression was 12 months (range, 3–51 months) for patients in the IFN-a arm

versus 7 months (range, 1–59 months) for patients in the control arm (chi-square

Å 0.12). MS was 15 months (range, 5–52.3 months) versus 9 months (range, 2–

60.5 months) (chi-square Å 0.13).

CONCLUSIONS. This study did not show a wide difference in activity and toxicity

between CAV-E and CAV-T. The number of patients who entered the second ran-

domization was too small to reach the second study endpoint. Cancer

1997;80:2222–9. q 1997 American Cancer Society.
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O In the search for innovative strategies against
SCLC, biologic agents such as natural or recombinant

ver the last decade, chemotherapeutic treatment
of small cell lung carcinoma (SCLC) has reached a

plateau. Current regimens give high response rates, interferons (rIFNs) have recently been reconsidered
for SCLC treatment programs.15–19 Laboratory studiesbut median survival (MS) remains 12–14 months

(mos), and long term survivors are 5–10%.1 Generally, have demonstrated that rIFNs were able to enhance
drug activity and restore some classes of histocompati-patients with SCLC respond to chemotherapy, but

within 1–2 years from diagnosis they relapse and die bility antigens whose expression was decreased in
SCLC cell lines.20–22 Mattson et al.,15 using natural IFN-of their disease. No effective strategies exist to avoid

recurrence or improve survival. New drugs and inno- a as maintenance therapy for patients with SCLC re-
sponding to induction therapy, reported an advantagevative approaches are urgently needed. Currently,

drug combinations such as CAV (cyclophosphamide, in survival for a subset of patients with limited disease.
In this randomised Phase III study, the results for thedoxorubicin, and vincristine) or PL/E (cisplatin and

etoposide) are considered ‘‘standard’’ treatment.2 Po- IFN-a arm were significantly superior to those for ei-
ther the chemotherapy arm or the control arm. Con-dophyllotoxins derivatives such as etoposide (E) or

teniposide (T) are considered very active compounds versely, Kelly et al.,16 in a similar Southwest Oncology
Group (SWOG) study, did not find a survival advantageagainst SCLC.3–6 E, when used in a single drug sched-

ule, produced 30–60% response rates in chemother- in comparing IFN-a to observation only, and Jett et
al.17 reported negative results from comparing IFN-gapy-naive patients and in combination with CAV of-

fered better results than CAV alone.7–9 T also showed to no treatment. However, to date there are few reports
on this topic, and data still remain undefined.promising results; in in vitro studies, it demonstrated

5–10% higher cytotoxic activity than E.10,11 T offered The current study had two main objectives. The
first was to compare E with T in a multidrug schedule25–30% response rates in pretreated patients and up

to 90% response rates in untreated patients.12–14 How- as induction chemotherapy for SCLC (CAV-E vs. CAV-
T). The latter was to assess the role of rIFN-a as main-ever, T, given in a multidrug schedule for treating

SCLC, has not been extensively investigated, and fur- tenance therapy for patients with complete responses
(CRs).ther studies are warranted.
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PATIENTS AND METHODS ance. Survival time was calculated from the date of
Patients from 8 participating institutions with chemo- randomization to a patients death or the date of last
therapy-naive, histologically or cytologically proven follow-up. Categories of tumor response were CR, PR,
SCLC were enrolled in this randomized trial. Clinical and no response (NR), the latter including patients
prerequisites for the study entry were age õ 75 years; with stable or PD.25 The duration of objective re-
life expectancy longer than 2 months; Karnofsky per- sponse was computed from the first evidence of tu-
formance status (KPS) of 60–100; Eastern Cooperative mor regression until documented disease progres-
Oncology Group (ECOG) 0–2; measurable or evaluable sion. Patients who had achieved CR after first- or sec-
disease; no prior chemoradiotherapy; no brain metas- ond-line therapy were scheduled for a second
tases; normal cardiac, liver, and renal functions; ade- randomization to receive rIFN-a-2b (Schering-
quate bone marrow reserve; and no history of other Plough, Milan), 3 M.U., administered intramuscularly
malignancies. Before randomization, verbal informed (i.m.), daily for 9 months (IFN-a arm) or no treatment
consent was obtained according to our treatment pol- (control arm). Dose modifications were planned for
icy. Before treatment, patients underwent the follow- maintenance therapy with rIFN-a, according to the
ing staging procedures: physical examination, electro- WHO toxicity criteria and patient tolerance. In the
cardiography, blood chemistries, chest X-ray, bron- cases of WHO Grade 2 or higher toxicity during the
choscopy, whole body computed tomography (CT) first 2 weeks, the dose administration of rIFN-a was
scan, and liver ultrasonography. Bone scan and bone reduced from daily to three times per week; if toxicity
marrow biopsy were also performed. Further investi- persisted, rIFN-a was discontinued.
gations were carried out when clinically indicated. The
stage of disease was assessed as limited disease (LD)
when confined to one hemithorax, the mediastinum, Statistical Considerations
and ipsilateral hilar and supraclavicular lymph nodes; Randomization was centralized and treatment arm as-
all other conditions were defined as extensive disease signment was given by telephone. Before randomiza-
(ED).23

tion, stratification by stage of disease (LD/ED) was
performed. Sample size calculation was based on an

Treatment Program
average median survival time (MS) of 12–14 months

All patients eligible for the study were stratified by
commonly observed in the SCLC patient population.1

LD or ED and then randomized to receive or CAV-E
The original plan for the trial was that it would accrue

or CAV-T. The CAV treatment schedule consisted of
about 240 patients. According to George and Desu sta-

cyclophosphamide 1000 mg/m2 administered intra-
tistics,26 this number would have detected a difference

venously (i.v.) on Day 1, doxorubicin 50 mg/m2 i.v.
in MS of 40% or more between the two arms (alphaon Day 1, and vincristine 2 mg/m2 i.v. on Day 1; this
5%; 1 0 beta Å 0.8). The low accrual experienced atwas followed by E 100 mg/m2 i.v. on Days 2, 3, and
interim analysis27 prompted us to a protocol amend-4 (Arm A) or by T 60 mg/m2 i.v. on Days 2, 3, and 4
ment for sample size adjustment. A target accrual of(Arm B); courses were repeated every 3 weeks. After 3
about 70 patients per arm was identified, to detect acourses, patients with LD received chest radiotherapy
difference in MS of 50% or greater. Fifty-six monthsand then two additional courses. Patients with ED
after the start-up, the study was closed after an accrualreceived five consecutive courses of chemotherapy
of 140 patients and a 90% mortality rate.and palliative radiotherapy to the primary tumor if

The maintenance therapy with rIFN-a was initiallyrequired. Patients with minor responses and those
designed for the enrollment of about 80–90 patientswith progressive disease (PD), according to their KPS,
with CR to treatment. Assuming that about 70% of CRreceived second-line chemotherapy with carboplatin
patients relapse at 1–2 years, these numbers allowed(CBDCA) 300 mg/m2 i.v. on Day 1 and either T 60
for the possibility of a relapse rate reduction of up tomg/m2 i.v. on Days 2, 3, and 4 (if they had received
30–40%, with differences near to 80–100% success.CAV-E) or E 100 mg/m2 i.v. on Days 2, 3, and 4 (if
After adjusting the study sample size consideringthey had received CAV-T).
about 40–50 patients, the differences to be exploredProphylactic brain radiation was performed on
could have been even greater. Survival curves werepatients with CR after first- or second-line therapy.
plotted by the Kaplan–Meier method and comparedSupportive care was given to all patients according
by the log rank test. Comparisons between subgroupsto clinical requirements.
were performed using the chi-square test and Fisher’sToxicity was graded according to World Health
exact test. Significance levels were planned with P ÅOrganization (WHO) criteria,24 and drug dose modi-

fications were made according to each patient’s toler- 0.05 for chi-square Å 3.84.
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TABLE 1 Patients with LD had the following response rates:
Characteristics of Enrolled Patients in Arm A, among 35 patients, 10 achieved CR (28.5%)

and 18 PR (51.4%); in Arm B, among 33 patients, 13CAV-E CAV-T
had CR (39.3%) and 13 PR (39.3%); the overall responseCharacteristic (Arm A) (Arm B)
rates were 80% and 78.7%, respectively. Median dura-

No. of patients 71 69 tion of response (MDR) was 5.8 months (range, 1–33.6
Median age, yrs 63 64 months) in Arm A and 6.8 mos (range, 1–22.8 months)

(range) (42–77) (41–75)
in Arm B. Patients with ED had the following responseM/F ratio 62/9 58/11
rates: in Arm A, among 31 patients, 7 achieved CRExtent of disease

Limited 36 35 (22.5%) and 16 PR (51.6%); in Arm B, among 32 pa-
Extensive 35 34 tients, 4 achieved CR (12.5%) and 16 PR (50%); the

Karnofsky performance status overall response rates were 74.1% and 62.5%, respec-
100 19 22

tively. MDR was 3.9 months (range, 1–22.8 months)80–90 42 33
in Arm A and 3.3 months (range, 1–11.3 months) in60–70 10 14

Treatment Arm B. The statistical comparison between response
Median courses 4 3 categories in the two arms showed no significant dif-
(range) (1–6) (1–5)

ferences either in LD or ED patient groups.Radiotherapy 39 37
Treatment intensity of patients was as follows: in

Arm A, 90% of patients received a full dose schedule
and 10% needed drug dose reduction ranging fromRESULTS
10% to 30% according to the doses scheduled, whereasPatient Distribution and Characteristics
in Arm B, 85% of patients received full doses and about

The study started in June 1990 and patients accrual
15% of them had drug dose reductions ranging fromwas closed in December 1995. One hundred forty pa-
15% to 50% by planned doses. In both arms, chesttients were enrolled and eligible for survival; 71 pa-
radiotherapy (50–60 Gy) to the primary tumor wastients were treated with CAV-E (Arm A) and 69 were
delivered in all patients with LD and in 12 additionaltreated with CAV-T (Arm B); 131 patients were fully
patients with ED.evaluable for response and toxicity (66 patients in Arm

Table 3 reports WHO hematologic and gastroin-A and 65 patients in Arm B). Nine patients were not
testinal toxicity observed in patients in the two arms.evaluable, 6 because of early death and 3 because of
The incidence of toxicity was evaluated as the numberprotocol violation. Table 1 shows the characteristics
of courses causing toxicity versus the total of coursesof all eligible patients receiving CAV-E or CAV-T. All
delivered (292 courses of CAV-E and 252 of CAV-T).clinical features were well balanced in the two arms.
WHO Grade 3–4 myelosuppression was 20% in ArmIn both arms, most patients were males with LD stage
A and 27% in Arm B, whereas WHO Grade 3–4 vom-and good KPS.
iting was 11% and 15%, respectively. Complications
such as nephrotoxicity, neurotoxicity, fever, and fatalResponse and Toxicity
infections were reported individually. Three patientsTable 2 summarizes the tumor responses of the 131
(1 in Arm A and 2 in Arm B) had transient renal failure.evaluable patients in both arms, according to the stage

of disease (68 patients with LD and 63 with ED). Nine patients in Arm A and 7 in Arm B showed mild

TABLE 2
Response by Stage of Disease in the Two Treatment Arms

Limited diseasea Extensive disease

Response (%) Response (%)
No. of No. of

Treatment patients CR PR NR patients CR PR NR

CAV-E 35 10 (28.5) 18 (51) 7 (20) 31 7 (22.5) 16 (52) 8 (26)
CAV-T 33 13 (39) 13 (39) 7 (21) 32 4 (12.5) 16 (50) 12 (37.5)

CR: complete response; PR: partial response; NR: no response; CAV-E: cyclophosphamide, doxorubicin, and vincristine with etoposide; CAV-T: CAV with teniposide.
a Patients received radiotherapy (50–60 Gy) to the primary tumor.
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TABLE 3
Number of Episodes of Toxicity on the Total of Courses Delivered
(CAV-E, 292 Courses; CAV-T, 252 Courses)

WHO CAV-E (%) CAV-T (%)
Toxicity grade (Arm A) (Arm B)

Hematologic 3 34 (12) 37 (15)
4 23 (8) 31 (12)

Gastrointestinal 3 26 (9) 30 (12)
4 7 (2) 8 (3)

CAV-E: cyclophosphamide, doxorubicin, and vincristine with etoposide; CAV-T: CAV with teniposide;

WHO: World Health Organization.

FIGURE 1. Overall survival curves for patients in both treatment arms
are shown. The comparison of median survivals showed no significant FIGURE 2. Survival curves are shown for patients with limited disease
difference. (LD) (A) and extensive disease (ED) (B). In both stage groups, a compari-

son of median survival by treatment showed no significant difference.

neurotoxicity consisting of peripheral paresthesias. Survival
Twenty-seven patients (10 in Arm A and 17 in Arm B) Figure 1 shows actuarial overall survival curves for pa-
had transient fever. Due to myelotoxicity, eight pa- tients who received either CAV-E (Arm-A) or CAV-T
tients had severe sepsis: two of them recovered with (Arm-B). In both groups, MS was comparable: 12
antibiotics but subsequently dismissed chemotherapy, months (range, 0.6–62.5 months) in Arm A and 10
whereas 6 became worse and died (1 treated with CAV- months (range, 0.2–68.2 months) in Arm B (chi-square
E and 5 treated with CAV-T; chi-square Å 2.86, not Å 0.059). Figures 2 A and 2B show MS for patients in
significant). If clinical conditions allowed, patients in both arms according to stage of disease (LD and ED,
both arms who after induction therapy showed a mi- respectively). In patients with LD, MS was 13.7 months
nor response or relapse of disease, received second- (range, 1.0–62.5 months) in Arm A and 15.2 months
line treatment with carboplatin (CBDCA) combined to (range, 0.5–68.2 months) in Arm B (chi-squareÅ 0.89).
E, or T, given in a crossover fashion with respect to In patients with ED, MS was 10.5 months (range, 0.6–
first-line therapy (T if induction therapy had been 30.4 months) in Arm A and 8.2 months (range, 0.2–
CAV-E, and E if induction therapy had been CAV-T). 24.8 months) in Arm B (chi-square Å 3.42). The statis-
Forty-three patients (22 from Arm A and 21 from Arm tical comparisons among curves did not show any sig-
B) were treated with salvage chemotherapy. Patients nificant difference. At 36 months from the beginning
who received CBDCA plus T achieved 3 CR and 2 PR; of the study the fraction of patients still alive was 1/
patients who received CBDCA plus E achieved 2 CR 71 (1.4%) in Arm A and 3/69 (4.3%) in Arm B.
and 2 PR. These responsive patients were few and well
balanced in the two arms, and salvage therapy as a Maintenance Treatment (IFN-a vs. Control)

Among 140 enrolled patients in both arms, 39 achievedvariable was considered to have little effect on the final
survival analysis. CR and were considered potential candidates for the
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TABLE 4
Phase II–III Studies in SCLC of Interferons as Maintenance Therapy in Patients Responsive to Induction Chemoradiotherapy

% WHO toxicity Median time Median
Stage of Maintenance No. of patients/ grade (3–5) to progression survival % 2-year

Study disease therapy responses H-nH (mos) (mos) survival

Phase III
Matson et al.15 LD & ED IFN-a 91/R /(1d) / 11 18

vs. P õ 0.01
chemotherapy 59/R /(1d) / 11 7
vs.
control 87/R /(1d) / 10 6

Kelly et al.16 LD IFN-a 64/R 15–30 (3d) 9 13 35
vs. ns
control 68/R 0 10 16 35

Kone-Wompner et al.29 LD IFN-a
vs. 25/R / 13.5 16.5 /
control

Jett et al.17 LD & ED IFN-g 51/CR õ50–7 6.9 13.3 27
vs. ns
control 49/CR 0 8.1 18.8 33

Van Zandwijket et al.30 LD & ED IFN-g 59/CR /–12 (3d) / 8.9 /
vs. ns
control 61/CR 0 / 9.9 /

Current study LD & ED IFN-a 14/CR 0–50 12 15 28
vs. ns
control 12/CR 0 7 9 25

Phase II
Bitran et al.19 ED IFN-g 41/R /–/(7d) / / /
Glisson et al.18 ED IFN-a 14/R 14–32 / 10 /

LD: limited disease; ED: extensive disease; IFN: interferon; R: responders; CR: complete responders; H: hematologic; nH: nonhematologic; mos: months; (d): dead; /: not reported; ns: not significant.

second randomization. Thirty-four of those patients the first 3 weeks, from daily administration to three
days a week. On the whole, with periodic attendance,were coming from first-line therapy and 5 from sec-

ond-line therapy. However, 13 of 39 refused further patients seemed to accept chronic therapy unwillingly
with rIFN-a, and adverse effects as noted above weretreatment, whereas 26 accepted and were randomly

assigned as follows: 14 patients to the IFN-a arm and not well tolerated.
12 patients to the control arm. Starting from the first
day of second randomization, median time to progres- DISCUSSION

Recently, drug combinations for the treatment of SCLCsion was 12 months (range, 3–51 months) for patients
treated with rIFN-a versus 7.0 months (range, 1–59 have been constantly subjected to changes and modu-

lations in efforts to improve their therapeutic activity.months) for patients receiving no therapy (chi-square
Å 0.12). MS was 15 months (range, 5–52.3 months) In the current study, we attempted to enhance the

activity of CAV by including T (CAV-T), and this regi-and 9 months (range, 2–60.5 months) in the IFN-a
arm and the control arm, respectively (chi-square Å men was compared with the CAV-E regimen. In the

literature, when E was coupled with CAV combination,0.13).
Of the 14 patients in the IFN-a arm, none were results were in some instances better than those of

CAV alone. Jackson et al.,9 using CAV-E to treat ad-able to comply with the planned schedule of 9 months
(39 weeks) of treatment. Median treatment time for vanced SCLC patients, reported a CR of 29%, which

was significantly higher than the rate of 12% observedpatients with rIFN-a was 12 weeks, ranging from 5 to
21 weeks. The main reasons given by most patients for with CAV alone. Again, Jett et al.8 in patients with intra-

thoracic disease, found a significant advantage in longthe shortening of maintenance treatment with rIFN-a
were side effects, such as fatigue and anorexia (65%), term survival with CAV-E compared with CAV alone

(11% vs. 2%).‘‘flu-like’’ syndrome (50%), and fever (45%). Further-
more, to minimize secondary toxicity, 6 of the 14 There is currently little experience of T alone or

in a multidrug schedule for SCLC treatment. Bork ettreated patients received reduced rIFN-a doses after
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