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SALVAGE TREATMENT AFTER rINTERFERON «a-2a IN ADVANCED
NEUROENDOCRINE TUMORS

NICOLETTA ZILEMBO, ROBERTO BUzZZONI, EMILIO BAJETTA, MARIA DI BARTOLOMEO, FILIPPO de BRAUD,
Ri1TA CASTELLANI, LORENZO MAFFIOLI1, LUIGI CELIO, EUGENIO VILLA, VITO LORUSSO, VINICIO FOSSER
and FRANCO Buzzi

The use of interferon (IFN) in neuroendocrine advanced tumors has achieved control of hormonal
symptoms but low objective tumor response rate. In patients resistant to, or failing on, IFN a second
line treatment may be required. Seventeen patients having received recombinant IFN «—-2a as last
treatment entered the study. There were 12 carcinoids, 3 medullary thyroid carcinomas, one Merkel cell
carcinoma, and one neuroendocrine pancreatic tumor. Two different treatments were used: one
radiometabolic therapy with metaiodobenzylguanidine (MIBG) in 3 patients with high MIGB uptake
and one polychemotherapy regimen, including streptozotocin 500 mg/m? intravenously days 1, 2, 3 and
epirubicin 75 mg/m? intravenously day 1, in the remaining 14 patients. Stable disease with relief of
symptoms and tumor marker reduction was obtained in two patients receiving MIGB therapy, whereas
the third patient had progressive disease. In the chemotherapy group only one partial response was
obtained and neither tumor marker reduction nor subjective improvement were seen. Our second-line
treatment was not especially effective but may be considered for rapidly progressive and/or symp-
tomatic disease. The radiometabolic therapy appears promising in symptomatic patients with small

tumor burden whereas our chemotherapy regimen appears ineffective.

The APUD tumors, characterized by amine precursor
uptake and decarboxylation, represent a heterogeneous
family of neuroendocrine carcinomas. The theory of their
common embryological origin within the neural crest is
sustained by similar cytochemical and ultrastructural prop-
erties (1). Unfortunately, therapeutic approaches in
metastatic disease often do not consider the different bio-
logical behaviors of these neoplasms. Surgical excision
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may, even when it is not radical, give good palliation of
tumor-related symptoms. Many of these tumors are slowly
growing and reduction of the tumor burden can have a
positive impact on quality of life and survival. However,
when surgery is not feasible, medical treatment has to be
considered. The use of interferons at different doses and
schedules has achieved control of hormonal symptoms but
a low objective tumor response rate (2—4). Efficacy of
chemotherapy has seldom been reported for single agents,
such as 5-FU, doxorubicin and streptozotocin (STZ) (5-
8). Better results have been obtained with polychemother-
apy. The most promising combinations seem to be 5-FU
and STZ (9) or 5-FU, doxorubicin, cyclophosphamide and
STZ (10), but the association of STZ and doxorubicin has
also been shown to induce objective response (11). Exter-
nal irradiation has doubtful value and it is generally
considered ineffective although some authors disagree (12).
Metaiodobenzylguanidine (MIBG) is a structural analog
of the guanethidine located within the neurosecretory
storage granules of adreno-sympathetic cells. The radio-
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iodinated molecule is taken up by these catecholamine
producing and storing neuroendocrine tumors. The tumors
with the highest uptake of MIBG and for which the best
therapeutic results have been reported are pheochromocy-
tomas and neuroblastomas (13). The relatively low effec-
tiveness of the method in other neuroendocrine tumors has
limited the experience of I-131-MIBG therapy (14-20);
very few reports are available and so far only symptom
relief and/or a reduction of biochemical markers have been
obtained. On the basis of these background data, we
decided to try the combination of STZ plus epirubicin, as
well as radiometabolic therapy with MIBG, to see whether
there was an appreciable uptake of MIBG in patients who
previously had received recombinant interferon-a—2a
(rIFN-o—2a).

Material and Methods

Fatients. Patients with histologically documented ad-
vanced neuroendocrine tumors entered the study. All pa-
tients had received r IFNa —2a intramuscularly at 6 x 106 TV
daily for an initial period of 8 weeks and then 3 times a week.
The treatment had been given until disease progression { PD),
or for at least 12 months in the presence of stable disease
(SD) or partial response (PR). The other eligibility criteria
were that the patients could have been previously treated
with surgery and/or limited field radiotherapy and/or
chemotherapy (excluding STZ and anthracyclines). The
patients had to be aged < 78 years and have a performance
status (PS) of 0-2 (ECOG scale). Adequate renal (serum
creatinine < 15 mg/l), hepatic (bilirubin < 30 mg/l) and
hematological functions (WBC >4 x 10°/1 and platelet
count = 120 x 10%/1) were required, as well as at least one
measurable lesion suitable for disease evaluation. The exclu-
sion criteria included CNS metastases, concomitant serious
illness and a life expectancy of less than 3 months. Staging
was performed before therapy and included physical exam-
ination, biochemical profile, chest x-rays, ECG, and abdom-
inal ultrasound or computed tomography (CT).

Radioiodine MIBG scan. Patients eligible for MIBG ther-
apy were selected by means of '>'I/'>*I-MIBG scan. In
12/17 patients the scan was performed after an i.v. injection
of 41.4 and 370 MBq of '*'I- and '>*I-MIBG respectively.
Thyroid blockage was obtained by oral administration of
iodine and potassium perchlorate. Whole body and planar
images were produced at 24 h and, in some cases, also at 48
and 72 h.

Tumor marker analysis. The following tumor markers
were determined: 5-hydroxyindolacetic acid (5-HIAA),
neurons specific enolase (NSE) and calcitonin. The level of
5-HIAA was estimated by high performance liquid chro-
motography as the average of two 24-h urine collections.
Calcitonin and NSE serum levels were determined by
radioimmunoassay. Samples were drawn immediately be-
fore the start of treatment, and monthly thereafter.

Treatments. Two types of treatments were considered in
this study. Radiometabolic therapy with '*'I-MIBG was
used in cases where a high uptake on the lesions were
found in the scan. A therapeutic dose of '*'I-MIBG was
then administered as a 90-min infusion with an infusion
pump. Thyroid blocking by iodine solution and triiodothy-
ronine was started 7 days before therapy and maintained
for 3 weeks. The injected activity was 5.5 GBq for one
course, with a specific activity of more than 1.11 GBq/mg.
Whole body scans with anterior and posterior views were
routinely produced S days after the therapeutic administra-
tion of MIBG. A course of therapy was repeated every 8
weeks.

Patients who were considered unsuitable for radio-
metabolic treatment received combination chemotherapy
with i.v. STZ (Zanosar, Upjohn Co, Milan, Italy) 500 mg/
m? on days 1, 2 and 3, plus epirubicin 75 mg/m? i.v. on day
1. After adequate renal and hematological evaluation, the
cycles were repeated every 3 weeks. A maximum of 7
cycles was administered to responsive patients. In the case
of neutrophils <2 x 10°/1 and/or platelets < 100 x 10%/},
75% of the dose was delivered; if neutrophil and/or platelet
counts were < 1.5 x 10%/1 andfor platelets < 75 x 10°/],
treatment was witheld until recovery.

Response and toxicity. Patients who had received at
least 2 chemotherapy cycles or '*'I-MIBG treatments were
considered evaluable for response. History was recorded
and blood counts and blood biochemistry examinations
performed before each treatment. Tumor measurement by
ultrasound or CT and x-rays was repeated every 2 months.
Flushing and diarrhea were checked frequently. Tumor
response was defined according to the UICC criteria:
complete remission (CR) was defined as the complete
disappearance of all known disease for a minimum of 1
month; PR as > 50% decrease in the sum of the products
of the two largest perpendicular diameters of all tumor
masses for at least 1 month; SD as <50% decrease or
<25% increase in the size of measurable lesions; PD as
=25% increase in any tumor lesion or the appearance of
new lesions. All patients were considered evaluable for
toxicity, which was classified according to the WHO
criteria (21).

Results

Seventeen patients with advanced neuroendocrine tu-
mors entered the study, which lasted from May 1990 until
July 1991. The study was conducted by the Italian Trials in
Medical Oncology (1.T.M.0O.) Group, with the Division of
Medical Oncology B at Milan’s Istituto Nazionale Tumori
as the Reference Center. The main characteristics of the
patients are shown in Table 1; carcinoid was the predomi-
nant histologic type (midgut 3, foregut 7, breast I, un-
known 1). Table 1 also shows the sites of disease, all but
one patient having multiple sites. As regards previous



SALVAGE TREATMENT IN NEUROENDOCRINE TUMORS 247

Table 1

Main patient and tumor characteristics

No. of patients 17
Male/female 6/11
Median age, years (range) 58 (43-77)
Performance status (ECOG): 0-1 13/4
Histology
Carcinoid 12
Merkel cell carcinoma 1
Medullary thyroid carcinoma 3
Neuroendocrine pancreatic tumor 1
Carcinoid syndrome 4
Abnormal 5-HIAA excretion 4
Disease sites
Skin 4
Lymph nodes 10
Liver 11
Lung 3
Pancreas 2
Stomach 1
Bone 3
Other 2

treatments, 8 cases had undergone radical surgery, 2 pa-
tients limited field radiotherapy, and two patients a
chemotherapy regimen including 5-FU and cisplatinum.
All patients had received r IFN a—2a as their last treat-
ment and, on entering the study, 13 cases were progressive
after a median treatment time of 2 months (range 2-12),
while 3 had SD and 1 PR after twelve months.

Seven of the twelve patients examined by radioiodine-
MIBG scan showed a positive result, but only 3 of them
were considered eligible for radiometabolic treatment (the
other 4 patients were excluded due to an allergic reaction
to iodine in 1 case and doubtful or insufficient uptake in
the lesion in 3 cases). The remaining 14 patients received
the polychemotherapy.

The results of *'I-MIBG therapy are summarized in
Table 2. The treatment was given to three females (55, 70
and 77 years old), two of whom received 9 courses with a
cumulative activity of 42.15 GBq over 19 months. The first
patient showed a slight reduction of liver and lymph node
metastases, documented by SPECT imaging, but not by
CT scan or ultrasound (Fig. 1). A slight reduction of
5-HIAA urinary excretion, resolution of diarrhea and im-
provement of performance status were also observed. Sub-
jective relief of symptoms was obtained after the first
course of therapy, while the initial regression of liver and
lymph node disease was observed after 12 months of
therapy and a cumulative dose of 25.9 GBq. In this pa-
tient, the therapy is still continuing with a follow-up of 20
months. In the second patient, subjective improvement, a
small reduction of a supraorbital mass and stabilization of
bone and liver metastases were observed for 19 months.
The therapy has now been discontinued due to a worsen-
ing of diarrhea and general condition. The third woman
received only two courses (11.1 GBq) due to rapidly pro-
gressive lung and skin metastases within three months. The
treatment was well tolerated and no hematological toxic-

Table 2
Results of MIGB therapy

Patient No. 1 No. 2 No. 3

Sex/Age (years) Female/50 Female/70 Female/77

Diagnosis Carcinoid tumor Carcinoid tumor Carcinoid tumor
(ileum) (unknown origin} (lung})

Site of disease Liver, lombo-aortic leum (resected), Lung, liver, skin,
and mediastinic supra-orbital mass, lymph nodes
lymph nodes liver, bone

Carcinoid syndrome Diarrhea, flushing, Diarrhea, > 5-HIAA urinary

Previous treatments

Interval from
diagnosis to Ist
MIBG course
(months)
Treatment duration
(months)

No. of courses
Cumulative activity
(GBqg)

Response

Survival (months)
Side effects

> SHIAA urinary
excretion

Surgery (ileum),
r-Interferon

17

> 19

9
42.15

SD
20—alive
None

hypotension

Radiotherapy (skull)
r-Interferon

excretion

r-Interferon

15 4

19 3

9 2

42.15 11.1

SD PD
20—alive 5—exitus
Moderate None

hypotension
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b)

Fig. 1. a) Planar (left) and tomographic (SPET, right) gamma
camera images of patient No. 1 obtained 4 days after the first
therapeutic administration of I-MIBG. Pathological uptakes
(hot areas) are present in mediastinum, liver and abdomen. b)
Corresponding images obtained after 9 courses of "“'I-MIBG
treatment. There is still uptake in the same areas but the uptake
seems reduced.

ity was observed. Only in the second case did moderate,
transient hypotension occur during the second course of
therapy.

All the 14 cases treated with polychemotherapy were
considered evaluable for response and toxicity. The me-
dian number of cycles was 4 (range: 2-7). One patient
with Merkel cell carcinoma had PR after 2 months. The
response duration calculated from the onset of response to
progression was 5 months. Stabilization was observed in
the 4 patients with SD or PR after IFN, and was main-
tained for 18, 17, 16 and 13 months respectively. Two of
these patients refused further treatment after two and four
cycles respectively. Nine patients showed PD, with a me-
dian time to progression of 3 months (range: 2-6). Two
patients had abnormal 5-HIAA wvalues but only one
suffered from flushing and no effect on symptoms or on
urinary markers was observed during the treatment. Ab-
sence of any reduction of tumor markers was also ob-
served in the 3 patients with medullary thyroid carcinoma.

Four patients had high NSE levels and only one of them
(with SD) showed a significant reduction in the marker.
The treatment was administered in an outpatient setting,
and no grade 4 toxicity was observed. Nausea or vomiting
was mild to moderate in most patients, stomatitis was seen
in 5 (grade 3 in one of them), and alopecia in all. None of
the patients experienced renal toxicity although one had a
liver dysfunction unrelated to the drugs and refused treat-
ment after 4 cycles. Two patients had had dose reduction
to 75% of the planned dose; in one patient, this was due to
concomitant radiotherapy during the first 3 cycles; in the
other one, the reason was non-drug-related increase in
transaminase at the fourth cycle. After a median follow-up
of 18 months from entering the study the 24-month proba-
bility of survival was 70%.

Discussion

The experience of '3'[-MIBG therapy in carcinoid tu-
mors is still limited. Good palliation, but without signifi-
cant objective responses, has been observed in carcinoid
tumours by several authors (17-20). So far, only two
complete responses have been reported (22). The major
factors limiting the effectiveness of radiometabolic therapy
in these tumors are inappropriate selection of patients and
a large tumor mass. Only patients with high MIBG uptake
that correlates with the extent of the disease should be
selected for the therapy. For this reason only 3 of our 7
patients with a positive MIBG scan were treated. Only a
moderate decrease of some tumor lesions was documented.
It is known that large tumor masses reduce the effective-
ness of radiometabolic treatment due to unfavorable dosi-
metric parameters and the only two patients reported in
the literature as achieving complete remission had very
small metastatic tumors.

The role of chemotherapy in the management of neu-
roendocrine malignancies is debatable due partly to differ-
ent responsiveness of different types of tumor. The result
of chemotherapy is sometimes only a reduction of tumor
markers without any objective tumor regression. Some
rather favorable results have, however, appeared in the
literature: some authors have thus found anti-tumor activ-
ity of STZ in metastatic carcinoid tumors (6, 23, 24) while
Schein et al. (8) found response only in islet cell car-
cinomas. Doxorubicin has demonstrated activity in car-
cinoid patients without heart disease, and also in patients
failing to respond to STZ, while cisplatin alone appears to
be inactive in such patients (25). Polychemotherapy seems
to be more effective. With a combination of 5-FU and STZ
response rates of 29% in islet cell carcinomas and of 20%
in carcinoids have been reported (26). Even in combina-
tion treatments, cisplatin has failed to demonstrate good
results in well-differentiated carcinoid tumors or islet cell
carcinomas, although a higher response rate has been
reported in anaplastic neuroendocrine carcinoma (27, 28).
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Recently, superiority of STZ plus doxorubicin over that of
STZ plus 5-FU in advanced islet cell carcinoma has been
reported in terms of response rate and length of time to
tumor progression (29). Only one of our patients obtained
objective response with STZ plus epirubicin. This PR
patient had Merkel cell carcinoma, and our finding thus
confirms published reports that this is a chemotherapy
responsive cancer (30, 31). Our poor overall response rate
(7%) can be explained by the high percentage of carcinoid
tumors, which seem to be only moderately responsive to
STZ (8). Furthermore, our patients had all been previously
treated with immunotherapy, and 3 of them had also
received polychemotherapy and/or radiotherapy, thus re-
ducing the probability of response to a second or a third-
line treatment. Our data confirm that there is a
considerable difference in the responsiveness of the various
tumor types. A further therapeutic approach after IFN
should only be considered in the presence of rapidly pro-
gressive disease, or symptoms which significantly interfere
with daily activity, and no treatment should be given to
SD or PR patients. It is possible that *'I-MIBG therapy
might be used with benefit after palliative surgery in pa-
tients with small neuroendocrine tumors. In patients with a
large tumor burden, the treatment can obviously relieve
symptoms; in such cases higher doses could be given
during each course, and the interval between courses pro-
longed. At present, polychemotherapy cannot be recom-
mended for these patients, and so further phase Il studies
are needed.
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