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A Dose-escalation Study of Recombinant 
Interferon-alpha in Patients with a Metastatic 

Carcinoid Tumour 
Cees H.N. Veenhof, Ronald de Wit, Barbara G. Taal, Luc Y. Dirix, 
John Wagstaff, Arie Hensen, Anneke C. Huidij and Piet J.M. Bakker 

The efficacy of interferon alpha-2b in doses up to 12 x lo6 llJ three times weekly was studied in 21 patients with 
a metastatic carcinoid tumour. Of these 21 patients, 19 were evaluable for response. Patients were treated with 
escalating dosages of interferon alpha-2b: 3 x 106 IU, 6 x lad lU and 12 x 106 RI. The escalation was 
performed every 8 weeks when no objective tumour regression was observed. Patients were also evaluated for 
biochemical response and symptomatic improvement. One objective tumour regression was observed. Of the 15 
patients with elevated 5hydroxyindole acetic acid (S-HIAA) excretion, 5 (33%) had a more than 50% decrease in 
5-HIAA excretion. Relief of symptoms occurred in 11 patients (58%). This improvement was already apparent 
during the initial 8 weeks of treatment. Increasing the dose to 6 or 12 x 106 IU interferon alpha-2b did not result 
in further symptomatic improvement. In contrast toxicity was considerable with the higher dosages of interferon 
alpha3b. It is concluded that low dose interferon alpha-2b (3 x 106 ILJ) three times weekly is as effective as 
higher dosages of interferon alpha3b at ameliorating symptoms of the carcinoid syndrome. 
EurJ Cancer, Vol. 28, No. 1, pp. 75-78,1992. 

INTRODUCTION growing tumours and even in the presence of metastatic disease 
CARCINOID TUMOURS are uncommon neoplasms thought to arise survival can be several years without treatment [5]. 
from basogranular argentafKn cells in the base of the intestinal Treatment options for metastatic carcinoid should always 
crypts [l]. Carcinoids of truly malignant behaviour most com- include surgical procedures [ 1, 21, hepatic artery occlusion 
monly originate in the small bowel [2, 31. These tumours most [6], or chemotherapy [7-P]. Chemotherapy has produced only 
commonly metastasise to the liver, with bone and lung being minimal evidence of benefit. Response rates with the most 
the next most frequent sites 141. Carcinoids are often slow favourable regimens are in the 2&30% range, and these 
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responses have only been partial and of short duration [9]. 
Treatment has also been directed at the release and the actions 
of substances released by the tumour which cause the symptoms 
of diarrhoea and flushes. A wide variety of agents have been used 
for this purpose, including antidiarrhoeal agents, adrenergic 
blocking agents, kinin antagonists, serotonin antagonists, 
corticosteroids and somatostatin [ 1, lo]. Although these drugs 
may result in good palliation of symptoms, they do not alter the 
natural course of the disease. 

In 1983 &erg et al. [ 1 l] reported on the activity of low dose 
(3-6 x 10” IU daily) leucocyte alpha interferon (IFNc& on 
clinical symptoms and hormone levels in patients with mid-gut 
carcinoid tumours. This study was updated in 1986 with a total 
of 36 patients [ 121. Of these 36 patients, 4 (11%) had objective 
reduction in tumour size, with 2 achieving a complete and 2 a 
partial response. Of 30 patients with elevated urine S-hydroxyin- 
dolacetic acid (5HIAA) excretion, 16 (53%) had a reduction of 
50% or more. Approximately two thirds of the patients had 
subjective improvements, primarily related to a lessening in the 
incidence of flushing and diarrhoea. 

These results together with the availability of recombinant 
human IFNazt, and the expected low level of toxicity from low- 
dose recombinant IFN-alpha, prompted us to perform this study 
for patients with carcinoid turnours. The aim of the study was 
to further define the objective and biochemical response rate, 
time to response and duration of response, and the subjective 
improvement especially with regard to the carcinoid syndrome. 

PATIENTS AND METHODS 
25 patients entered this multi-centre trial between February 

1988 and December 1989. 
Patients were eligible in the case of histologically or cytolog- 

ically confirmed metastatic carcinoid tumour. Patients were 
required to have either measurable tumour or an elevated 5- 
HIAA excretion. Measurable tumour was defined as a lesion 
demonstrable on physical examination, chest X-ray, computed 
tomography or ultrasound that permitted direct bidimensional 
measurement. Previous treatments were allowed provided that 
treatment was withdrawn at least 4 weeks before the start of 
interferon therapy. Patients had to have a WHO performance 
status of O-2 and were not to be older than 75 years of 
age. Pretreatment assessment included routine investigations of 
blood and urine, haemoglobin content, leucocyte and platelet 
counts, serum creatinine, albumin, liver function tests and 
electrolytes. The urinary 5-HIAA excretion was determined as 
an average of two 24 h samples. All patients had to give informed 
consent. 

Patients were ineligible for this study if they had one of the 
following conditions: a life expectancy of less than 8 weeks, 
leukopenia (leucocytes < 3.5 x lop/l) or thombocytopenia 
(platelets < 100 x lop/l), previous radiotherapy to indicator 
lesions, any known co-existent malignant disease or pre-existent 
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Tab& 1. Pattints’ characteristics 

Characteristiscs No. 

Male/female 
Median age years (range) 
WHO performance status 

0 
1 

I 

L 

Site of metastasis 
Liver 
Bone 
Lung 
subcutaneous 
Other 

8/13 
56 (33-70) 

4 
9 
8 

16 
5 
6 
1 
3 

Symptoms 
Flushing 
Diarrhoea 
Wheezing 

Prior chemotherapy 

13 
13 
4 
3 

malignant disease other than adequately treated basal or squam- 
ous cell carcinoma of the skin or stage I carcinoma of the cervix, 
clinical signs of brain involvement or leptomeningeal disease, a 
serious psychiatric disorder, active heart disease, uncontrolled 
bacterial infection, concurrent therapy with corticosteroids or 
previous exposure to interferon or other cytokines. Of the 25 
patients entered in this study, 21 patients were eligible of whom 
19 were evahtable for response. Early progression leading to 
death before 8 weeks occurred in 2 patients. The patient 
characteristics of the 21 eligible patients are shown in Table 1. 
14 patients had symptoms of the carcinoid syndrome. 

3 patients had received prior chemotherapy. The pretreatment 
condition of most patients was good; 13 patients had a WHO 
performance status of 0 or 1. The median time from diagnosis 
of carcinoid tumours to the start of interferon therapy was 13 
months (range l-68). Of the 19 evaluable patients, 17 had a 
measurable tumour mass, and 13 also had an elevated 5-HIAA 
excretion. 2 further patients had an elevated 5-HIAA alone. 

Treatment 
Patients were treated with recombinant IFNalt, (INTRON- 

A, Schering-Plough, Amstelveen, the Netherlands), which was 
administered subcutaneously three times weekly with a starting 
dose of 3 x lo6 IU during the first 8 weeks (Fig. 1). For those 
patients who had objective tumour regression after 8 weeks of 
treatment, therapy was continued as long as this favourable 
response lasted. For those patients who had stable or progressive 
disease at the end of the first 8 weeks, irrespective of changes in 

Fig. 1. 
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5-HIAA excretion, the dose of interferon was escalated to 
6 x 106 IU three times weekly. For those patients who had 
stable or progressive disease after another 8 weeks of treatment 
with 6 x 106 IU interferon, a final escalation was made to 
12 x 106 IU interferon three times weekly. In patients where 
the S-HIAA excretion was the only tumour parameter, the dose 
of interferon was escalated until a complete biochemical response 
was observed. The dosages were escalated every 2 months 
to study a possible dose+response relationship. If stable or 
progressive disease was documented after 24 weeks of interferon 
treatment, treatment was stopped, because it was believed that 
further treatment would not result in either an objective nor a 
further subjective improvement. Treatment was also discon- 
tinued in the case of intolerable toxicity (WHO grade 3-4), any 
disease complication necessitating an interruption of interferon 
treatment for more than 4 weeks or when patients did not 
tolerate scheduled treatment due to influenza-like fatigue symp- 
toms. The use of acetaminophen was allowed when necessary 
for palliation of fever or myalgia. Patients were seen every 2 
weeks during the first 8 weeks, and thereafter every 4 weeks 
during the course of treatment. Complete blood counts and 
chemistry were obtained every two weeks during the first 8 
weeks, urine 5-HIAA excretion every 4 weeks. Patients were 
evaluated every 8 weeks for the assessment of indicator lesions 
and urine 5-HIAA. 

RE!wLTs 
The median duration of interferon therapy was 16 weeks 

(range 8-24). At 8 weeks all 19 patients were evaluable for 
objective and/or biochemical response. After 16 weeks, data for 
response were available for only 15 patients. After 24 weeks, 11 
patients had completed 8 weeks of the highest dose of interferon 
treatment and were therefore evaluable for objective and/or 
biochemical response. 1 patient had a partial remission after 24 
weeks of treatment; in the others no objective tumour regression 
was seen. Stable disease was documented in 13 of the patients at 
8 weeks, in 9 patients at 16 weeks and in 3 patients at 24 weeks. 
All other patients were progressive during interferon therapy at 
8,16 and 24 weeks, respectively. 

Response and toxicity evaluation 

Of the 15 patiens with elevated 5-HIAA excretion, 5 had more 
than a 50% decrease in 5-HIAA excretion (33%). All five 
biochemical responses occurred within 8 weeks of the start of 
therapy. For 3 of the 5 patients this response was sustained up 
to the 24th week of treatment. Symptomatic improvement 
occurred in 11 of the 19 patients (58%). Of the 13 patients with 
flushing, 8 had an improvement in their symptoms, 7 of 13 had 
a lessening in the frequency of diarrhoea, and of the 4 patients 
with complaints of wheezing 2 had symptomatic improvement. 
In 3 of the 5 patients where there was a more than 50% decrease 
in 5-HIAA excretion relief of flushing and/or diarrhoea was also 
observed. One patient had symptomatic deterioration in spite 
of a more than 50% decrease in 5-HIAA excretion. The perform- 
ance status improved in only 4 patients. 

Patients were judged evaluable if they had completed at least All patients were evaluable for toxicity. During 3 x lo6 IU 

8 weeks of treatment. Objective response was defined according of interferon treatment, 11 patients complained of mild flu- 

to standard WHO criteria [ 131. If hepatomegaly was used as an like symptoms with chills, fever and myalgia, which did not 

indicator, the sum of the measurements below the xiphoid necessitate interruption of treatment. Two patients had WHO 

process and each costal margin at the midclavicular line had to grade 1 haematological toxicity. During the 6 and 12 x lo6 IU 

be reduced by at least 30%. For a biochemical response it was of interferon treatment notable side effects developed, which 

required that there had to be at least a 50% reduction in the consisted mainly of flu-like symptoms, and were the eventual 

pretreatment 5-HIAA excretion for at least 4 weeks (partial reason for stopping treatment in most patients. 4 patients 

remission). A complete biochemical remission was defined as a developed grade 1 haematological toxicity, and grade 1 gastroin- 

return of 5-HIAA excretion to normal values. For symptomatic testinal toxicity was observed in another 5 patients. Mild anor- 

improvement it was required that there had to be at least a 25% exia was mentioned by 6 patients. Although response criteria 
reduction in flushing, stool frequency, nausea or vomiting may somewhat differ between the different studies, the results 
episodes, or wheezing episodes. Patients were evaluated for are within the 90% confidence intervals for response of data 
toxicity according to the WHO toxicity grading system. found in the literature (see Table 2). 

Table 2. The results of IFN therapy in patients with metastatic carcinoid turnour 

No. of 
patients 

Objective Biochemical 
responses responses 

(%) W) 

Symptomatic 
responses 

W) 

ijbergetaf. [12] 
Smith et al. [ 141 
Moertel etnl. [15] 

Wim&ietal[16] 

This study 

Total 

36 4/36 (11) 
14 o/14 
27 4120 (20) 

8 l/8 (13) 
21 1117 (6) 

106 10/95 (11) 

16130 (53) 
5114 (36) 
9123 (39) 

2/a (25) 
5115 (33) 

37190 (41) 

Overall 23/36 (64) 
Overall 619 (67) 
Flushing 13/20 (65) 
Diarrhcea S/15 (33) 
Overall 217 (29) 
Overall 1 l/l9 (58) 
Flushing 803 (62) 
Diarrhoea 7113 (54) 
Overall 40/64 (63) 
Flushing 21133 (64) 
Diarrhoea 12/28 (431 
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DISCUSSION 
In this study we have demonstrated that IFNor, therapy 

produces biochemical and symptomatic responses in 33 and 58% 
of patients, respectively. Our study and those of Smith et al [14] 
and Moertel et al. [I51 demonstrate that escalating the dose of 
IFNart, does not improve the likelihood of obtaining a response. 
Indeed escalating the dose may be counter productive firstly 
because it results in more toxicity which frequently precludes 
prolonged administration of the IFNart, and secondly the higher 
doses may exceed the optimum biological active dose. The 
former point is born out by the fact that the median duration of 
therapy in the study reported by Moertel et al., was only 8 
weeks and the reported toxicity appeared to exert a markedly 
deleterious effect on the quality of the patients life. 

The duration of therapy with IFN has been observed to be 
important with regard to the probability of obtaining and 
maintaining measurable responses by dberg et al. [12]. This 
group gave fixed daily doses (3-6 x lo6 IU) of leucocyte IFN 
for a mean period of 22.4 months. Although subjective improve- 
ment and significant reductions in tumour markers were 
observed during the first 3 months of therapy measurable 
responses of solid tumours only occurred much more slowly. 
The Swedish group also reported that 39% of their patients had 
stable disease during IFN treatment and that these patients 
together with the responding patients progressed rapidly once 
the drug was stopped. All these data taken together imply that 
for IFN therapy to be successful in patients with malignant 
carcinoid tumours the drug must be administered in moderate, 
and therefore tolerable doses, for prolonged periods. Whether 
therapy with IFN results in longer survival times for treated 
patients has not been determined by any of the studies reported 
to date. However by reducing the symptoms of the carcinoid 
syndrome this treatment has the potential of improving the 
quality of life of the patients provided that toxicity of the drug 
is not excessive. In our study a dose of 3 x lo6 IU three times a 
week subcutaneously satisfied this demand. Of the other treat- 
ment modalities for symptomatic metastatic carcinoid only 
the somatostatin analogues are comparable with interferon. 
Although objective remissions are rare [17], treatment with 
somatostatin results in approximately two thirds of the patients 
in a prolonged symptomatic improvement [ 18, 191. The addition 
of IFNor,, to somatostatin did not have any benefit, in one 
report [20]. However, the number of patients treated in this 
study was small, so that no firm conclusion can be drawn about 
the effect of the combination. 

For the near future more objective studies are required in 
order to determine the impact that IFN therapy, whether or not 
combined with a somatostatin analogue, has on the quality of 
life and survival of these patients, when used at a fixed daily 
dose for a prolonged time. 
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