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Phase Il study of recombinant human interleukin 3 administration
following carboplatin and etoposide chemotherapy
in small-cell lung cancer patients

Abstract Recombinant human interleukin 3 (rhIL-3) hashe 1st day of chemotherapy to thrombocyte recovery
been suggested to be a useful agent for the treatment(f100,0000l) in the rhIL-3 cycle were significantly
chemotherapy-induced thrombocytopenia. For evaluatishorter than those in the control cycle <P.01). The
of this possibility, rhIL-3 was given subcutaneously foneutrophil count nadir and the duration of neutropenia
10 days to patients with small-cell lung cancer (SCLC}<1,000{l) were also significantly improved in the
Chemotherapy consisted of carboplatin (CBDCA) given &htlL-3 cycle (P<0.05). The major side effects were fever
400 mg/n? to previously untreated patients or at 350 mg/m(80.5%), headache (24.3%), and fatigue (14.6%). All side
to previously treated patients on day 1 and etoposide (V&ffects were tolerable and of less than grade Il. There was
16) given at 100 mg/gon days 1-3 every 4 weeks. If theno difference in the efficacy of the two dose levels, but the
platelet count nadir was< 75,0000l in the control cycle of 5-ug/kg dose appeared to be better tolerated than thegl O-
chemotherapy, patients were randomly assigned for the nkgtdose. We conclude that rhiL-3 administration following
cycle to rhiL-3 given at 5 or 1Qug/kg per day on days chemotherapy consisting of CBDCA and VP-16 reduces the
4-13. A total of 41 patients (32 previously untreatethcidence and severity of chemotherapy-induced thrombo-
patients and 9 previously treated patients) were enrollegtopenia and neutropenia with an acceptable adverse-
in the study. The platelet count nadir in the cycles includingvents profile.
rhiL-3 was significantly higher at both dose levels
(P<0.01) than in the control cycle. The duration oKey words Recombinant human interleukin 3 (rhiL-3)
thrombocytopenia € 75,000{1) and the mean time from Thrombocytopenia Chemotherapy Small-cell lung

cancer
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Small-cell lung cancer (SCLC) is a chemosensitive solid
tumor; systemic chemotherapy improves the survival of
B8cLC patients. To improve the outcome of this disease
further, many ongoing clinical trials are examining regi-
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mens such as the combination of chemotherapy and thor-
acic irradiation and dose-intensive chemotherapy. However,
increasing the dose of chemotherapeutic agents is fre-
qguently limited by myelosuppression. To overcome this
myelotoxicity, several hematopoietic growth factors, in-
cluding granulocyte colony-stimulating factor (G-CSF)
and granulocyte-macrophage (GM)-CSF, have been devel-
oped. These CSFs have already demonstrated their ability
to reduce chemotherapy-induced neutropenia and to in-
crease the chemotherapy dose and frequency of on-sche-
dule administration [1, 4, 6, 19]; however, chemotherapy-
induced thrombocytopenia is not reduced by G-CSF or
GM-CSF.
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Interleukin 3 (IL-3) is a glycoprotein with a molecular Control cycle rhiL-3 cycle
weight of 25 kDa. It is mainly produced by activated ., 1.2 34 28 1234 13 28
T-lymphocytes and promotes the proliferation and differ- !
entiation of myeloid progenitors of neutrophils, macros """ —>
phages, eosinophils, basophils, megakaryocytes, and ery="* %% Platelet count 4%

) , , ) <75,000/ul. rhiL-3

throcytes [15, 23, 25]. The gene encoding human IL-3 has

been cloned [30], and recombinant human IL-3 (rhIL-3) i§ig. 1 Diagram of the protocol schedule
now available for therapeutic administration [16]. In pre-
clinical studies in a primate model, rhiL-3 administration _ _ . .
following cyclophosphamide or 5-fluorouracil chemother Previously untreated patients received chemotherapy consisting of

carboplatin given at 400 mgAnon day 1 and etoposide given at
apy has been shown to hasten the recovery of neUtrOpj’Ud) mg/ng on days 1, 2, and 3; this regimen was repeated every 3 or 4

and platelet counts [11]. Multilineage stimulatory effects omeeks. Patients who had relapsed or progressed after initial chemo-
hematopoiesis were observed in patients with advandggrapy received the same chemotherapeutic agents, but the dose of
malignancies, myelodysplastic syndromes, and aplastftPopiatin was reduced to 350 mgim

anemia [7—9, 14]. A number of clinical trials involving

rhiL-3 administration_ to patients (ec_eiving chemother_ap_mudy design

have demonstrated its hematopoietic effects and toxicity.

Subcutaneous infusion of rhiL-3 therapy is well toleratedhe treatment schedule is shown in Fig. 1. Patients who fulfilled the

iy ; . eligibility criteria were provisionally enrolled into the study. The first
and toxicity is mild at a dose of10 pg/kg per day; the treatment cycle was the control cycle. Patients who experienced

maXimUm.tc’lerate'd_ dose is around ig/kg per day and the platelet nadir counts ok 75,0000l in this cycle were entered into
dose-limiting toxicity is headache [2]. Additional sidehe study. The next treatment cycle was an rhiL-3 cycle; carboplatin

effects include fever, flu-like symptoms, myalgias, an@nd etoposide chemotherapy given in this cycle was the same as that

; i inai M|§§d in the control cycle. rhiL-3 was injected subcutaneously for 10
skin rash, among others. Multilineage hematopoiesis ays, on days 4—13; patients were randomized to receive either 5 or

demonstrated at a dose et5 ug/kg per day [2, 20]. 19" g/kg per day and were stratified according to the platelet nadir
However, little is known about the optimal dose anebounts measured during the control cycte50,0000l or =50,000{1l).
hematopoietic effects, especially on thrombopoiesis, 6hemotherapy was repeated every 3 to 4 weeks for four to six cycles
rhiL-3. unless patients demonstrated disease progression or undue toxicity.

I.n the present study, rhiL-3 was given at tWO pptenti{g/act:ggtgfvzlrt]grlrl]ngtlheedradg;ease received thoracic radiotherapy after four
optimal doses (5 and 1(g/kg per day). The objective of ~ All patients were hospitalized during the study. Pretreatment study
this study was to evaluate the safety and efficacy of rhiLi8vestigations included a history and physical examination; chest
given following carboplatin and etoposide chemotherapy fadiography; electrocardiography; a complete staging evaluation, in-
patients with SCLC. cluding computed tomographic or magnetic resonance imaging scans

of the brain, chest, and abdomen; a nuclear medicine bone scan; and

bone marrow aspiration. Blood cell counts, including differential
counts, body temperature (measured axillary), blood pressure, and
pulse were measured before the study and three times weekly during
treatment. Liver and renal function tests, serum electrolytes, total
protein, albumin, C-reactive protein, urinalysis, prothrombin time,
fibrinogen, and fibrinogen degradation products were determined
Patient selection before the study and once weekly during treatment.

Patients and methods

Patients presenting with histologically or cytologically confirmed,

previously untreated SCLC, or tumor relapse or progressive dise&sge-effect evaluation

after first-line chemotherapy were eligible for this study. The interval

between the most recent chemotherapy and the start of the trial hag\foside effects were scored according to WHO criteria [29]. Patients
be =4 weeks. Patients receiving a weekly chemotherapy regimen wgggre removed from the study when tumor progression or nonhemato-
excluded. Additional entry criteria were as follows: an age between Jdyic WHO grade Il or IV toxicity (except nausea, vomiting, or
and 74 years; a World Health Organization (WHO) performance stati#®pecia) occurred. Blood transfusions were given if the platelet
of =2 [29]; a leukocyte count 0f=4,000{l; a platelet count of count decreased te<25,00001 and/or if a bleeding tendency was

=100,000011; a hemoglobin concentration e£9.0 g/dl; and creatinine observed. G-CSF was given if the neutrophil count decreased to
clearance of=60 ml/min. Patients with severe heart, lung, liver, or<5004l.

kidney impairment were excluded, as were patients with prior thoracic
or pelvic irradiation, a history of serious allergic reactions, or bone
marrow metastasis. All patients gave written informed consent and {§&finition of tumor response
protocols were approved by the institutional review board for human

experimentation. A complete response was defined as the complete disappearance of all
measurable and assessable disease for at least 4 weeks. A partial
response was defined as®0% decrease in the sum of the products of
the two largest perpendicular diameters of all measurable tumors that
lasted for=4 weeks and the absence of any new lesions. Progressive
Escherichia coli-derived nonglycosylated rhiL-3 with a specific activ-qlsease was defined as the development of new lesions or an increase
. : - in the sum of the products of the two largest perpendicular diameters of
ity of 2—10x 106 U/mg protein was provided by Sandoz Pharmacezi- measurable tumors b25%

ticals (Tokyo, Japan) as a lyophilized powder in vials of 275, 550, a g ’

825ug. The drug was reconstituted with 1.1 ml of sterile water prior to

administration as a daily subcutaneous injection.

rhiL-3 and chemotherapy
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Fig. 2 A, B Platelet counts ob-

5 X . 10004 + cCBDCA 10004 + cBDCA
tained during the control (white V¥4 vpe A 1 viives B
circles) and rhIL-3 cycles (black 1 [ 50,10 daye ] LS. 10davs,

circles) with rhiL-3 atA 5 pg/kg
per day andB 10 pg/kg per day.
(CBCDA Carboplatin,VP-16
etoposide). Each point represents

the mean valuet SE. 100

Platelets (10°/ u L)
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Statistical analysis Table 1 Patients’ characteristics
The one-sample Wilcoxon test and the McNemar test were used fdaracteristic rhiL-3 dosquf/kg per day)  Total
statistical analysis. A P value &f0.05 was considered significant. s 0
Number of patients 20 21 41
Results Gender (M:F) 16:4 20:1 36:5
. o Age (years, median 67.5 (39-76) 65 (58-74) 65 (39-76)

Patients’ characteristics [range])

. Clinical stage 12:8 12:9 24:17
Between January and December 1994, 41 patients W@I:ep) g
enrolled into this study. The characteristics of these patients

. . . . erformance status

are listed in Table I. In all, 20 patients were randomized HO):
rhiL-3 at 5ug/kg and 21 patients were randomized toutd 0 6 7 13
kg. There was no significant difference between the char-1 9 12 21
acteristics of the patients in the two groups. Nine patients? ‘1‘ i g
were excluded from the rhiL-3 efficacy evaluation because
one patient lacked a complete set of blood cell counts aRevious treatment:
rhiL-3 administration was discontinued within 6 days in lTJr”;;‘fgéed 155 1} 392

eight patients. At an rhiL-3 dose of fg/kg per day,

administration was discontinued in two patients: one patieiP Limited diseaseED extensive disease)

refused further treatment on day 1 due to chills and fever

(37.2°C); the other patient received rhIL-3 for 2 days and

then refused treatment due to fever (373, headache, on which platelet counts were<75,0000 (P<0.01 or

and fatigue. At the dose of 3@y/kg per day, administration 0.001), and the time from the start of chemotherapy until

was discontinued in six patients: in four patients, IL-3 wakrombocyte recovery to=100,0004 (P<0.01 or

given only once; in one patient, only twice; and in on®<0.001). The numbers of patients receiving platelet

patient, on only 5 days. The reasons why patients could ritnsfusions were not significantly improved in the rhiL-3

continue rhiL-3 treatment were fever, headache, and fascle. There was no statistically significant difference in the

tigue. Therefore, 32 patients were assessable for rhileficacy of rhiL-3 treatment on thrombocytopenia between

efficacy; however, the tolerability of rhiL-3 and the rethe two doses.

sponse to chemotherapy were assessable in all 41 patientsTable 3 shows the effects of rhIL-3 on neutropenia.
rhiL-3 significantly improved nadir neutrophil counts
(P<0.01 or P<0.05) and the duration of neutropenia, the

Hematologic effects number of days on which neutrophil counts were
<1,0000l (P<0.01 or P<0.05). There was a statistically

The effects of rhiL-3 on thrombocytopenia are shown isignificant difference in the time to neutrophil recovery,

Fig. 2 and Table 2. At both doses, the platelet count nadie., counts of=2,000{ at an rhIL-3 dose of Sug/kg per

and recovery were improved as compared with those sefay only. rhiL-3 also reduced the number of patients

in the control cycle. There were statistically significantequiring G-CSF support.

differences in mean nadir platelet counts between the

control cycle and the rhIL-3 cycle at both doses

(P<0.01). There were also statistically significant differ-

ences in the mean duration of thrombocytopenia, the days
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Table 2 Effects of rhIL-3 on thrombocytoperfia

Parameter rhiL-3 doseau@/kg per day)

5 10

Control rhiL-3 n P Control rhiL-3 n pPo
Platelet nadir & 103/ul) 37 3 68 +10 18 <0.01 42 +4 66 +8 14 <0.01
Time at platelet count 5.6+0.7 1.3t 05 10 <0.01 6.0+0.8 15t0.5 11 <0.001
< 75,0000l (days)
Time to platelet recovery to 2.8+04 0.6 0.2 10 <0.01 3.3t0.5 0.6£0.3 11 <0.001
=75,00001 (days)
Time to platelet recovery to  19.8+0.5 114 25 10 <0.01 19.7:0.5 13.9t15 11 <0.001
>100,0004I (days)
Number of platelet transfusions 6 3 0.257 2 2 1.6
a All data represent mean valuesSE ¢ Calculated using the McNemar test
b Calculated using the one-sample Wilcoxon test
Table 3 Effects of rhiL-3 on neutropema
Parameter rhiL-3 dosqu¢/kg per day)

5 10

Control rhiL-3 n P Control rhiL-3 n Po
Neutrophil nadir () 465 +83.7 824.2t109.3 18 <0.01 415 +63.5 764.3:106 14 <0.05
Time at neutrophil count 6.1+ 0.9 16t 05 18 <0.01 6.1+ 0.9 26t 10 12 <0.05
<10004l (days)
Time to neutrophil recovery to 5.8+ 1.5 32+ 05 11 <0.05 4.6t 1.2 5.8+ 14 11 0.577
=20004 (days)
G-CSF support 10 5 <0.05 10 2 <0.0x
(number of occasions)
a All data represent mean valuelsSE ¢ Calculated using the McNemar test
b Calculated using the one-sample Wilcoxon test
Side effects Table 4 Side effects

Symptom rhil-3 dosepg/kg per day) Total (%)

All 41 patients were assessable for side-effects analysis
(Table 4). Fever was the most commonly observed adverse
event in this study. Grade | or Il fever occurred in 33 of 41
patients, and the incidence of grade Il fever was related ta

the rhiL-3 dose (Table 4). Temperature usually increaséever
during the first 24 h of rhlL-3 administration, and fevel:;'e?"‘?“"‘che

disappeared before the next injection. Other major si

5 (n = 20) 10 o = 21)

Grade | Grade Il Grade |l Grade Il

atigue
rmth

effects were headache (24.3%) and fatigue (14.6%). Fey@brexia
and headache responded well to nonsteroidal antiinfla@hills
matory drugs such as acetaminophen. All adverse eveRfd/itus

were of grade | or Il.

At an rhiL-3 dose of ug/kg per day, 23 grade | and 1
grade Il side effects occurred. In contrast, at the dose Ndusea/vomiting

Erythema
Tachycardia
4Bloodshot eyes

10 pg/kg per day, 18 grade | and 22 grade Il side effecgher
occurred. Thus there appeared to be an increase in tbgus

severity of adverse events in patients receiving rhiL-3

10 pg/kg per day.

11 5 5 12
2 3 2 3
1 2 3
2 1 2 0
0 0 2 1
2 0 0 1
2 1 0 0
0 0 2 0
2 0 0 0
1 1 0 0
0 0 0 2
1 2 3 0
23 14 18 22

33 (80.5)
10 (24.3)
6 (14.6)
5 (9.8)
3 (7.3)
3 (7.3)
3 (7.3)
2 (4.9)
2 (4.9)
2 (4.9)
2 (4.9)
6 (6.5)

77

Table 5 shows the laboratory abnormalities. Eosinophilia
was observed in 16 of 41 patients (39%). At an rhiL-3 dose
of 5 ug/kg per day, 7 patients had eosinophilia of
500-1,0004l, whereas at a dose of 10g/kg per day, 5
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Table 5 Laboratory abnormalitiesGRP C-reactive protein) patients reduced the severity of chemotherapy-induced
Abnormality rhiL-3 dose |ig/kg per day) thrombocytopenia and neutropenia with acceptable adverse
events. rhlL-3 significantly improved mean nadir platelet
5(M=20) 10 =21) Total (%) countsfrom grade Ill to grade Il toxicity at both dose levels
Eosinophilia> 5004l 7 9 16 (39.0) (Table 2, Fig. 2). The mean nadir neutrophil counts were

Increased CRP 3 2 5(12.1) also ameliorated from grade IV to grade Il toxicity
Decreased total protein 0 3 3 (7.3) (Table 3). Recovery from thrombocytopenia and neutrope-
E}‘iﬁéz"’s‘zzdfi%'ﬁ#gggn f f > (49) nia was significantly improved by rhiL-3 administration.
Decreased total cholesterol 0 1 > D’Hondt et_al. [6] have reported a rhiL-3 dose—depen—
Proteinuria 0 1 1 (2.4) dentincrease in platelet and neutrophil recovery for patients
Microscopic hematuria 0 1 1 (2.4) treated with 7.5 and 1Qg/kg per day. Postmus et al. [20]
Urine sediment abnormality 1 0 1 (24) have also demonstrated that rhiL-3 given atgkg per day
Totals 12 20 32 increases platelet counts; however, they did not demon-

strate a significant improvement in nadir platelet and
neutrophil counts, and Biesma et al. [2] failed to demon-
strate a rhiL-3 dose-related effect on platelets and leuko-
and 4 patients had eosinophilia of 500—1,@00And cytes. The reasons why we observed an improvement in
=1,0004, respectively. Thus, this abnormality was rhiLnadir platelet and neutrophil counts were considered to be
3 dose-dependent. No patient experienced liver dysfunge study inclusion criteria and the frequent blood sampling
tion. However, there were 12 laboratory abnormalities ilone during episodes of thrombocytopenia and neutropenia.
patients receiving rhiL-3 at fug/kg per day and 20 in  One of the inclusion criteria for the patients in this phase
patients receiving 1Qug/kg per day. Similarly to side || study was that the nadir platelet counts in the control
effects, there was a tendency for the number of patiemfgcle had to be<75,0000l. In all, 57 patients were
who experienced laboratory abnormalities to increase at@wvisionally enrolled into the study; of these, 4 (7.0%)
rhiL-3 dose of 10ug/kg per day. were excluded due to nadir platelet counts>e¥5,000{
during the control cycle. This criterion was not adopted in
other trials [2, 6, 20, 26—28]. Such selection of patients was
Response to chemotherapy considered important to the design in this study, and we
have adopted this criterion in a placebo-controlled phase IlI

At the 350-mg/r carboplatin dose, which was given tostudy now being conducted in Japan. In this study all
previously treated patients, 5 achieved a partial resporiients were admitted to hospital during the study. This
and 1 showed progressive disease (Table 6). At the 400-rBipwed frequent blood sampling and accurate estimation of
m2 dose, which was given to previously untreated patienfadir platelet and neutrophil counts. _
9 showed a Complete response; 22, a partia| response; 3, n@n the basis of the eﬁlcacy and side effects observed in
change; and 1, progressive disease (Table 6). In these g study, we have recommended that the rhiL-3 dose for
groups the complete response and response rates were 0PQage Il studies and future clinical use begkg per day
25.7% and 83.3% and 88.6%, respectively. The overfir 10 days. Veldhuis et al. [28] have also reported that
complete response rate was 22.0% (95% confidence intdiL-3 at 5 pg/kg per day is an optimal dose in the

val 9.3-34.7%) and the overall response rate was 87.@@gboplatin and cyclophosphamide regimen, and D’Hondt
(95% confidence interval 77.8—97.8%). et al. [6] observed hematopoietic effects at doses of

=2.5 ug/kg per day and did not encounter the maximum
tolerated dose until 1Qug/kg per day. Speyer et al. [26]
recommended a dose of 250 or 500 mg#ven subcuta-
neously for 5 days; these doses are approximately equiva-
Discussion lent to 2—5pg/kg per day.

No significant difference between the number of platelet
The present study showed that rhiL-3 administration folransfusions given in the control versus rhiL-3 cycles was
lowing carboplatin and etoposide chemotherapy in SCLabserved. Therefore, it may be difficult to decrease the

Table 6 Response to carboplatin

and etoposidedR Complete ngsrgo(?]I%t/irnﬁ) Number of patients CR rate (%) ratl:e(;g)onse
responsePR partial response\IC CR PR NC PD
no changePD progressive dis-
ease) 350 0 5 0 1 0 83.3
400 9 22 3 1 25.7 88.6
Totals 9 27 3 2 229 87.8

a 95% confidence interval 9.3—34.7%
b 95% confidence interval 77.8—97.8%



S94

number of platelet transfusions required during rhiL-B1.D., Saitama Cancer Center, Saitama; Shoji Kudoh, Nippon Medical

treatment. In our protocol, platelet transfusions were pe?choo'- Tokyo, Keisuke Toyama, M.D., Tokyo Medical College,
. . . okyo; Yutaka Ariyoshi, M.D., Aichi Cancer Center, Nagoya; Hide-
mitted if the platelet count was<25,0000l and/or if a hiko Saito, M.D., Nagoya University, Nagoya; Toshiyuki Sawa, M.D.,

bleeding tenden_cy was Obs_erved- HOWGYer, the Fir_ning @ffu Municipal Hospital, Gifu; Kiyoyuki Furuse, M.D., National
platelet transfusion varies with the attending physician amghki-Chuo Hospital, Osaka; Masahiro Fukuoka, M.D., Osaka City
the frequency of blood sampling. Thus, it would appe&eneral Hospital, Osaka; Minoru Takada, M.D., Osaka Prefectural
ec . bikino Hospital, Osaka; Naotsugu Kurihara, M.D., Osaka City
difficult to make the numb_er of platelet_ transfusions a t.a.rggﬂiversity, Osaka; Harumichi lkegami, M.D., The Center for Adult
parameter for rhiL-3 studies. Finally, it should be clarifieghisease, Osaka; Shigenori Nakajima, M.D., Kinki University, Osaka;
in future phase lll studies as to whether chemotherapy withzuya Higashino, M.D., Hyogo College of Medicine, Nishinomiya;
rhiL-3 support can improve SCLC patient survival. Nobuyuki Katagami, M.D., Kobe City General Hospital, Kobe; Jiro
The adverse events observed in the present study W%? hara, M.D., Kagawa Medical School, Takamatsu; Tadashi Kamei,
f headache. fati d h (Table 4). Th ., Kagawa Prefectural Center Hospital, Takamatsu; Shin-ei Ryu,
ever, headache, fatigue, and warmth (Table 4). These Sifi§)" shimonoseki Kosei Hospital, Shimonoseki: and Hidehiko Ya-
effects are similar to those reported previously [2, 5, 6, 1@amoto, M.D., Aso lizuka Hospital, lizuka.
20, 27]. The incidence of fever was often dose-related in
these studies, as it was in the present study, and headast@owledgements We thank Mr. T. Nagaoka and Mr. Y. Uda
became the dose-limiting toxic side effect in rhiL-3 dosdSandoz thar.maceuticals Ltd., .Tokyo, Japan) for technical assistance
escalation studies [2, 20]. However, headache was r?gfj coordination of data collection.
accompanied by signs of meningeal irritation, such as
neck rigidity, as previously described [7-9, 20].
In this study, eight patients refused to continue rhiL-3

administration due to side effects, mainly fever and head-
ache. Previous work has shown that rhiL-3 may be involvggserences
at various levels of allergic inflammation [13, 17, 21].
Furthermore, rhiL-3 has been shown to induce enhanced antman K, Griffin J, Elias A, Socinski M, Ryan L, Cannistra S,
basophil and eosinophil formation [18] and a morphologic Oette D, Whitley M, Frei El, Schnipper L (1988) Effect of
change in eosinophils characteristic for activation [22]. We recombinant human granulocyte-macrophage colony-stimulating

also observed a dose-dependent increase in the absolute;ys o3 chemotherapy induced myelosuppression. N Engl J Med

number of eosinophils; however, basophil numbers did ngt giesma B, willemse PHB, Mulder NH, Sleijfer DT, Gietema JA,
increase during rhiL-3 treatment [20]. Mull R, Limburg PC, Bouma J, Vellenga E, Vries EGE de (1992)
Many combination chemotherapies are used in the Effects of interleukin-3 after chemotherapy for advanced ovarian

treatment of SCLC patients. A cooperative study performeg. (I:Se:g(r:l?:;u%l?\zj,dsig:rﬁlelgl,lThatcher N, Crowther D, Souza L, Alton N,

by the West Japan Lung Cancer Study Group has investi- testa N, Dexter T (1987) Phase I/ll study of recombinant human
gated the combination of carboplatin and etoposide with granulocyte colony-stimulating factor in patients receiving inten-

G-CSF support [12], and objective responses were seen insive chemotherapy for small-cell lung cancer. Br J Cancer 56: 809

0 0 ; 0 Crawford J, Ozer H, Stoller R, Johnson D, Lyman G, Tabbara I,
81% (complete response 23%, partial response 58%) 6f Kris M, Grous J, Picozzi V, Rausch G, Smith R, Gradishar W,

patients._Other tria!s _using this regime_zn obtained FeSPONSE yapanda A, Vincent M, Stewart M, Glaspy J (1991) Reduction by
and survival data similar to those obtained using a cisplatin granulocyte colony-stimulating factor of fever and neutropenia

and etoposide regimen [3, 24]. We used the carboplatin and induced by chemotherapy in patients with small-cell lung cancer.
etoposide combination as the standard regimen for SCLC N Engl J Med 235: 164

. . . Dercksen MW, Hoekman K, Bokkel Huinink HW ten, Rankin EM,
and achieved similar responses in the present study. Theg "o = R, Tinteren T van, Wagstaff J, Pinedo HM (1993)

major dose-limi_ting toxic side effect of thi_S combination is  Effects of interleukin-3 on myelosuppression induced by chemo-
myelosuppression; the dose of carboplatin as monotherapytherapy for ovarian cancer and small-cell undifferentiated tumours.
is limited by thrombocytopenia and the combination pro- Br J Cancer 68: 996

; ; D’Hondt V, Weynants P, Humblet Y, Guillaume T, Canon JL,
du_ces bOt.h n.eUtr.Opema a.nd thrombocytqpenla. Therefor%’ Beauduin M, Duprez P, Longueville J, MuR, Chatelain C,
this combination is well suited for evaluation of the effects symann M (1993) Dose-dependent interleukin-3 stimulation of
of rhiL-3 on myelosuppression after chemotherapy. thrombopoiesis and neutropoiesis in patients with small-cell lung
In conclusion, subcutaneous rhiL-3 administration to carcinoma before and following chemotherapy: a placebo-con-

; ; ; i i_ trolled randomized phase Ib study. J Clin Oncol 11: 2063

SCt!_C pﬁtlenttshfollowmg C?rboflattlﬂ a_nd_StOpOSIdedcomblyt. Ganser A, Lindemann A, Seipelt G, Ottmann OG, Eder M, Falk S,
nation chemo erapy ameliorates the Incl ?nce and Severity e rrmann F, Kaltwasser JP, Meusers P, Klausmann M, Frisch J,
of chemotherapy-induced thrombocytopenia and neutrope- schulz G, Mertelsmann R, Hoelzer D (1990) Effects of recombi-
nia with an acceptable adverse-events profile. nant human interleukin-3 in aplastic anemia. Blood 76: 1287
8. Ganser A, Lindemann A, Seipelt G, Ottmann OG, Herrmann F,

Eder M, Frisch J, Schulz G, Mertelsmann R, Hoelzer D (1990)

Effects of recombinant human interleukin-3 in patients with
. normal hematopoiesis and in patients with bone marrow failure.
Appendix Blood 76: 666

9. Ganser A, Seipelt G, Lindemann A, Ottmann OG, Falk S, Eder M,
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