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A Phase 111 Evaluation of a Somatostatin 
Analogue (Octreotide) in the Treatment of 
Patients with Asymptomatic Advanced 
Colon Carcinoma 
Richard M .  Goldberg, M.D.,* Charles G. Moertel, M.D.,t Harry S.  Wieand, Ph.D.,* 
James E. Krook, M.D.,$ Allan I.  Schutt, M.D.,* Michael H. Veeder, M.D.,§ 
James A.  Mailliard, M.D.,(I and Robert J. Dalton, M.D.,$ 
for the North CentraZ Cancer Treatment Group and the Mayo Clinic 

Background. The purpose of this study was to deter- 
mine by randomized, controlled, double-blind evaluation 
whether therapy with the somatostatin analogue, octreo- 
tide, would delay tumor progression and improve sur- 
vival of patients with metastatic colorectal carcinomas 
who were ambulatory with no significant symptoms. 

Methods. Two hundred sixty patients with an East- 
ern Cooperative Oncology Group performance status of 0 
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or 1 and without symptoms related to colon cancer were 
randomized to receive 150 pg of octreotide subcutane- 
ously three times daily or, initially, no treatment. After 
91 patients were entered in the double-blind study, saline 
placebo injections were used for patients in the control 
arm. 

Results. The randomization culminated in balanced 
assignment of patients with respect to disease site(s), 
presence or absence of measurable or evaluable disease, 
and interval from diagnosis of metastasis to protocol en- 
try. Steatorrhea and diarrhea, usually mildly severe, re- 
sulted more often from treatment than from the placebo. 
The major end points were time to progression and sur- 
vival. Curves for both parameters overlapped in the blind 
and open trial segments. 

Conclusion. Octreotide at  a dose of 150 p g  given three 
times daily is not effective therapy for patients with ad- 
vanced asymptomatic colon carcinoma. Cancer 1995; 76: 
961-6. 
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Somatostatin is a peptide hormone synthesized in a 
wide variety of human tissues that has been character- 
ized as the universal endocrine inhibitor.’ Although its 
functions are varied and incompletely understood, so- 
matostatin’s principal roles, which are of interest with 
regard to cancer treatment, are at the cellular level. 
There it inhibits endogenous growth and DNA synthe- 
sis through interference with centrosome separation.’ It 
also may have a direct antiproliferative effect mediated 
by cell surface somatostatin receptors. In addition, so- 
matostatin inhibits secretion of a number of gastroin- 
testinal hormones thought to affect tumor growth in- 
cluding growth hormone, gastrin, secritin, and other 
growth  factor^.^ The outcome of a variety of exocrine, 
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endocrine, paracrine, and autocrine activities is a regu- 
latory-inhibitory function. 

The therapeutic effect of native somatostatin 
proved impractical because of the evanescence of its 
antisecretory effects and short circulating half-life of 
approximately 3 minutes. Systematic design and syn- 
thesis of somatostatin analogues resulted in the devel- 
opment of octreotide acetate (Sandostatin, Sandoz 
Pharmaceutical Corp., East Hanover, NJ), which has a 
half-life of 113 minutes and is 19 times more potent 
than native somatostatin in inhibiting growth hormone 
secretion.' 

Octreotide has been demonstrated to have its most 
notable activity in human trials against gastrointestinal 
neuroendocrine carcinomas5 Clinically meaningful 
control of hormonal excesses was possible in the major- 
ity of patients with the carcinoid syndrome and the va- 
riety of endocrine syndromes associated with islet cell 
carcinomas. Actual tumor regression was noted in a 
minority of patients treated with octreotide. 

Octreotide has demonstrated substantive in vitro 
and in vivo activity in animal and human tumors. When 
added to cultured cells known to express somatostatin, 
receptors originating from a rat chondrosarcoma and a 
hamster insulinoma somatostatin analogue inhibited 
cell g r o ~ t h . ~ , ~  A human small cell lung carcinoma cell 
line in culture and in murine xenograft and a human 
breast carcinoma cell line in culture all showed growth 
inhibition when a somatostatin analogue was added to 
the In murine colon cancer models and in 
human tumor xenografts to nude mice, significant 
growth inhibition has been documented in response to 
long-acting somatostatin analogues. lo,ll 

These preclinical data indicating a general effect on 
growth inhibition and specific activity in colon cancer 
led us to investigate the activity of octreotide in humans 
with proven metastatic colon cancer. We believe that 
a justifiable standard practice of treating patients with 
metastatic and surgically unresectable but asymptom- 
atic colon cancer is close observation until symptoms or 
substantive progression become manifest. This hiatus 
between diagnosis and initiation of chemotherapy 
seemed an ideal interlude during which to test the 
efficacy of a somatostatin analogue in retarding tumor 
growth. 

Patients and Methods 

Eligibility and Stratification 

Patients were required to have histologic or cytologic 
confirmation of unresectable or metastatic adenocarci- 
noma with the site of organ confirmed to be in the large 
bowel. An exception was made to histologic confirma- 

tion if there were two or more pulmonary nodules ob- 
served to be enlarging on serial chest X-rays. 

Patients were not accessioned if they were candi- 
dates for potentially curative surgery or radiotherapy. 
Patients were not required to have measurable disease, 
Patients could have only no or minimal symptoms re- 
lated to their malignancy. For example, cancer-related 
pain had to be well controlled with nonnarcotic analge- 
sics. Performance status of Eastern Cooperative Oncol- 
ogy Group (ECOG) 0 or 1 was required. Potential en- 
trants were required to be emotionally, physically, and 
intellectually capable of self-injection. 

Individuals could have received prior chemother- 
apy, immunotherapy, or radiation therapy for colon 
cancer as an adjuvant to surgery performed with cura- 
tive intent. No patient who received prior chemother- 
apy for unresectable or recurrent carcinoma was en- 
rolled. Liver function impairment defined as an alkaline 
phosphatase level greater than twice an institution's 
upper normal limit or any elevation of direct reacting or 
total serum bilirubin levels excluded individuals from 
entry. Pregnant or lactating women could not partici- 
pate. No eligible patient could have a history of another 
active malignancy within 5 years of entry. 

Before randomization, patient history, results from 
physical examination, body weight, and measurement 
or evaluation of indicator lesion(s), if present, were re- 
corded. An automated blood chemistry evaluation to 
include alkaline phosphatase, total bilirubin, and fast- 
ing blood glucose levels and a thyroxine level was col- 
lected. A chest X-ray was required. Women of child- 
bearing potential were required to have a negative preg- 
nancy test. 

After signing informed consent documents, pa- 
tients were stratified for sites of metastases into pulmo- 
nary, hepatic, abdominal, and other categories. 
Whether a patient had measurable disease and interval 
from diagnosis of advanced malignancy to study entry 
(<4 weeks, 4-8 weeks, or >8 weeks) were additional 
stratifiers. 

Treatment Protocol 

The first 91 patients were randomly assigned to receive 
either no treatment or octreotide. Patients entered 
thereafter were placed in an amended protocol to re- 
ceive octreotide or the saline placebo. One hundred fifty 
micrograms of octreotide were administered twice on 
Day 1 and three times daily thereafter. The placebo in- 
jections were identical in appearance and volume. The 
first four injections were given in the oncology clinic 
under supervision. Independent administration by the 
patients or someone acting on their behalf followed. 
Treatment was continued until the patient manifested 
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progressive disease, severe toxicity, or refused further 
injections. Patients were reevaluated at 1, 2, and 3 
months and then every 2 months. 

In monitoring patients, we focused particular atten- 
tion on the development and severity of steatorrhea, 
nausea, vomiting, or diarrhea. If patients had symptom- 
atically distressing steatorrhea or lost more than 5% of 
their initial body weight, a 50% dose reduction was pre- 
scribed, and if that intervention did not resolve the tox- 
icity, then therapy was discontinued. If nausea and 
vomiting unresponsive to phenotiazines occurred, 
identical adjustments were specified. Careful monitor- 
ing and appropriate action at the physician’s discretion 
was advised for alteration in therapy for diabetes as a 
consequence of altered glucose metabolism or for signs 
or symptoms of cholelithiasis. Any patient withdrawing 
from the study for toxicity or because of personal pref- 
erence was followed according to schedule for time to 
progression and survival. 

Evaluation of Response 

The subset of patients with measurable disease was 
characterized as manifesting a partial regression or pro- 
gression when the product of the perpendicular dimen- 
sions of any lesion decreased in the case of regression or 
increased in the case of progression by 50% or more of 
the pretreatment measurement. Patients without mea- 
surable disease were considered to have disease pro- 
gression when new areas of malignant disease were 
documented by physical examination or by investiga- 
tions prompted by symptoms, laboratory abnormalities, 
or chest X-rays. If the Eastern Cooperative Oncology 
Group performance score slipped by one level or more, 
significant symptoms developed, or weight loss of more 
than 10% of the patient’s weight on entering the study 
became manifest, progression was declared, and pa- 
tients were removed from the study. These end points 
were chosen to ensure that no patient became so sick as 
to lose the potential opportunity to try chemotherapy 
for treatment of advancing disease. 

Table 1. Patient Characteristics According 
to Treatment Arm 

Characteristic (n = 129) (n = 131) 

Sex 

Untreated/placebo Octreotide 

Male/female 56/44 51/49 

(50 8 6 
50-69 56 52 
2 7 0  36 42 

0/1 73/27 76/24 

Age (yr) 

Performance status 

Measurable disease 

Grade of anaplasia 
Yes/No 43/57 45/55 

1-2 63 76 
3-4 32 22 
Unknown 5 2 

Lung 32 32 
Liver 49 50  
Abdominal 15 13 
Other 5 5 

<4 43 37 
4-8 23 27 
>8 34 36 

Site of metastatic disease 

Interval from diagnosis (wk) 

Values are percent of patients. 

The amended design included a formal stopping rule 
that admitted the possibility of stopping accrual earlier 
if the observed survival for the patients receiving oc- 
treotide was no better than that of untreated patients 
and those receiving the placebo when half of the antic- 
ipated deaths had been observed.” This scenario oc- 
curred, and accrual was terminated when 260 eligible 
patients were randomized to receive octreotide and no 
treatment or the placebo. 

Results 

Patient Characteristics 
Statistical Methods 

The study was originally designed to accrue 200 pa- 
tients to have a power of 0.80 for detecting a 50% in- 
crease in median survival. Early results indicated that 
the time to progression was shorter for untreated pa- 
tients than for those receiving octreotide. Due to con- 
cern that the investigator’s knowledge that a patient 
was receiving treatment might have relevance in his or 
her determination of time to progression, the study was 
amended to be double-blind after 91 patients were en- 
tered. The plan was to accrue 200 additional patients. 

This study was activated in May 1988 and completed 
accrual in March 1992. Three (1.1 %) of the 263 patients 
entered were ineligible and were not considered in the 
analysis. One patient randomized to receive treatment 
elected to refuse it, and one patient withdrew from the 
study by choice and began chemotherapy before there 
was evidence of disease progression. The latter two pa- 
tients were included in the primary analysis. 

The randomization process resulted in a well bal- 
anced division with respect to patient and disease char- 
acteristics (Table 1). There was a slight preponderance 
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Figure 1. Time to progression according to treatment arm for all 
patients. 

the patients who were untreated or received the pla- 
cebo, although neither imbalance was statistically sig- 
nificant. Median patient age was 67 years. All patients 
were at or near full levels of activity. Most patients had 
nonmeasurable disease involving the lungs and liver. 
The median interval from diagnosis of advanced dis- 
ease to study entry was 6 weeks. 

At the time of this writing, the study was mature. 
Two hundred fifty-five of the 260 eligible patients 
showed disease progression, and 254 died. All surviv- 
ing patients (six) were followed for at least 32 months 
(median, 43 months). The median time to progression 
for patients receiving the placebo or no treatment was 
3.2 months and for those receiving octreotide treatment 
was 3.4 months. There was no suggestion of a beneficial 
treatment effect on time to progression (P = 0.99) (Fig. 
1). The median survival time for the no-treatment/pla- 
cebo group was 16.8 months and for the octreotide- 
treated cohort was 17 months, with a two-sided log 
rank P value of 0.77 (Fig. 2). The overlapping of pro- 
gression and survival curves occurred in the groups of 
patients entered before and after the treatment program 
was double-blind, indicating that physician and patient 
knowledge of the treatment assigned had no significant 
influence on end points. In this study, tumor regression 
was not a primary end point but it is of interest that 
three partial regressions were recorded, two in the oc- 
treotide arm and one in the no-treatment/placebo arm. 

The results with respect to the prognostic and strat- 
ification factors is shown in Table 2. Sites of metastatic 
disease, interval from diagnosis of advanced disease to 
protocol entry, and grade of anaplasia did not signifi- 
cantly influence end points. 

Patients with Eastern Cooperative Oncology Group 
performance score of 0 had a median survival of 17.7 
months and lived significantly longer than the cohort 
with an initial score of 1, who had a median survival of 
11.3 months (P = 0.04). Survival was poorer for older 
patients (P = 0.02). In a multivariate analysis, age was 
the only statistically significant variable (P = 0.03); per- 
formance score was nearly significant (P = 0.12). After 
adjustment for age and performance score, treatment 
remained a nonsignificant variable (P > 0.62). 

Because the study was so mature, more than the 
requisite number of deaths (164 observed, 150 were re- 
quired) to satisfy the original statistical goals have now 
occurred in the double-blind cohort. In this subset, as in 
the entire cohort, octreotide offered no apparent benefit 
because the relative risk of death was slightly greater 
(1.02) in the octreotide group than in the placebo group 
(P = 0.92). Progression free and survival curves for this 
subset of patients are shown in Figures 3 and 4, respec- 
tively. 

Toxicity 

The assigned treatment, whether placebo or octreotide, 
proved to be well tolerated by the enrolled patients. No 
life-threatening toxicities of any sort were noted with 
the exception of a single patient who had grade 4 diar- 
rhea (Table 3). The principal problem was an antici- 
pated one in that 44% of patients who were receiving 
octreotide had diarrhea and 30% gave a history consis- 
tent with steatorrhea. These side effects required dosage 
reductions in 5% of patients. In the placebo group, di- 
arrhea was reported in 10% and steatorrhea in 3%. A 
dosage adjustment was required for one patient. Nau- 
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Figure 2. Patient survival according to treatment arm for all patients. 
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Table 2. Survival by Patient Characteristic 

Factor 
Median time to Log rank P value Median Log rank P value 

Distribution oronression (mo) (two-sided) survival (mo) (two-sided) 

Sex 
Male 139 3.2 0.46 17.4 0.28 
Female 121 3.6 14.1 

<50 18 3.6 0.73 24.8 0.02 
50-69 140 3.2 17.3 
2 70 102 3.4 12.5 

0 193 3.4 17.7 
1 67 3.4 11.3 

Yes I15 2.8 15.2 
No 145 3.9 17.3 

Age (yr) 

Performance status 

Measurable disease 

Grade of anaplasia 
1-2 179 3.4 17.0 
3-4 71 3.1 13.0 

Lung a3 3.1 17.0 
Liver 129 3.2 17.1 
Abdominal 36 3.9 12.3 
Other 12 4.2 15.8 

<4 104 3.4 0.67 16.7 0.59 
4-8 65 3.4 17.1 
>8 91 3.2 15.8 

Site of metastatic disease 

lnterval from diagnosis (wk) 

0.53 

0.003 

0.04 

0.70 

0.36 

0.20 

0.46 

0.62 

sea affected 26% of subjects who received octreotide 
and 12% who received the placebo. Downward dose 
adjustments were made for two patients receiving oc- 
treotide and one patient receiving the placebo as a re- 
sult. No other significant toxicity was observed, and no 

patient stopped treatment as a consequence of side 
effects. 

Discussion 
The primary objective of this study was to determine if 
the administration of octreotide in doses known to have 
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Table 3. Toxicities References 

Toxicitv 
Placebo 
(n = 81) 

Octreotide 
(n = 131) 

Nausea 
Any 19 26 
Severe 1 2 

Vomiting 
Any 7 9 
Severe 0 0 

Any 16 44 
Diarrhea 

Severe 2 6 

Any 5 30 
Severe 0 0 

Steatorrhea 

Values are Dercent of Datients. 

palliative benefit in patients with neuroendocrine carci- 
nomas would benefit patients who were asymptomatic 
or mildly symptomatic with advanced, metastatic colon 
cancer. Protocol compliance and data quality proved to 
be excellent. Toxicity was tolerable. The cohort of pa- 
tients with asymptomatic or mildly symptomatic colon 
cancer proved to be one which could be accrued to a 
nonchemotherapy trial using an intervention of uncer- 
tain utility. These data clearly indicate that octreotide 
at a dose of 150 p g  three times daily is ineffective in 
extending time to progression or survival in this subset 
of patients with colorectal cancer. There are currently 
five known types of somatostatin receptors and a num- 
ber of somatostatin analogues in preclinical and clinical 
trials.I3 Despite the failure to discern activity for octreo- 
tide in this disease setting and at this dose, activity of 
analogues that target different receptors should be eval- 
uated in the event that in vitro and in vivo investiga- 
tions suggest a salutary influence on tumor growth. 
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