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ABSTRACT
Background: We previously reported on an improvement in survival and quality of life in chemotherapynaïve patients with advanced non-small-cell lung cancer and low performance status (PS) treated with a
combination of biotherapeutical agents and cyclophosphamide. In this study, we assessed the survival,
clinical status, and toxicity of this multidrug regimen in chemotherapy-pretreated patients with advanced
lung adenocarcinoma and low PS. Methods: Patients with stage IIIB or IV lung adenocarcinoma, who
had progressed after prior standard chemotherapy, and with an Eastern Cooperative Oncology Group
PS 2, received a daily combination of somatostatin, retinoids, melatonin, vitamin D, bromocriptine, and
cyclophosphamide. Results: Twenty-three (23) patients were enrolled. The median age was 59 years
(range, 42–75). The PS was 2 and 3 in 73.9% and 26.1% of patients, respectively. The median overall
survival (intent-to-treat analysis) was 95 days (range, 19–214). The side-effects were mild, mostly consisting of diarrhea, nausea and vomiting, and drowsiness of Grade 1–2. There was an improvement in
both respiratory and general symptoms, which was more evident in patients surviving more than 95 days.
Conclusions: The combined regimen of somatostatin, retinoids, melatonin, vitamin D, bromocriptine, and
cyclophosphamide is well tolerated and can improve disease-related symptoms in heavily pretreated patients with late-stage lung adenocarcinoma and poor PS.
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INTRODUCTION
Non-small-cell lung cancer (NSCLC) accounts
for approximately 80% of all cases of lung cancer and is a leading cause of cancer-related death,
with a 5-year survival of approximately 10%–
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15%.1 The majority of NSCLC patients present
with advanced-stage disease (stage IIIB or IV).2
Currently, adenocarcinoma is the most common
subtype of lung cancer, followed by squamouscell carcinoma.3 Among females, adenocarcinoma rates have always been higher than squamous-cell carcinoma rates in every area.4 On
the contrary, squamous-cell carcinoma rates exceeded adenocarcinoma rates among males in all
areas in earlier years, but epidemiologic studies
indicate that this trend is currently changing.4,5

In advanced NSCLC, meta-analyses have demonstrated that platinum-based chemotherapy
produced a modest, but statistically significant,
survival benefit, palliation of symptoms, and improvement in the quality of life, when compared
with the best supportive care.6,7 These clinical
benefits seem to be restricted to patients with a
good performance status (PS): 0–1, according to
the Eastern Cooperative Oncology Group
(ECOG) scale.8,9 Thus, first-line chemotherapy,
especially when platinum-based, is the standard
recommended treatment for patients with advanced NSCLC and a good PS. However, firstline responses are partial and short-lived. Typically, with current first-line platinum-based
chemotherapy regimens, the response rate is approximately 25%, with a median survival of
7–10 months and a 1-year survival of approximately 35%.10–12 The patients that will experience relapse or disease progression after firstline chemotherapy can be eligible for further
second-line chemotherapy treatment. Recent
studies using new drugs, such as docetaxel or
gemcitabine, have demonstrated that second-line
chemotherapy may be of value.13,14 Also, in second-line chemotherapy trials, a PS of 0–1 was a
good predictor of response.15 Thus, for NSCLC
patients who have progressive disease following
chemotherapy and a PS 2, the prognosis is particularly poor; therefore, for these patients, effective, palliative, low-toxicity treatments are
needed.
Recently, we reported that a combination regimen of biotherapeutical agents (somatostatin,
retinoids, melatonin, vitamin D, and bromocriptine) and cyclophosphamide was active in terms
of both survival and quality of life for chemotherapy-naïve patients with advanced NSCLC
and low PS.16 It has been demonstrated that somatostatin and its analogs, retinoids, and vitamin
D compounds, are capable of inhibiting growth
and inducing apoptosis and differentiation in a
wide variety of malignant cell types, including
lung cancer.17–19 Somatostatin and bromocriptine
inhibit, respectively, the release of growth hormone (GH) and prolactin (PRL), two hormones
involved in neoplastic growth.20 Finally, melatonin is endowed with antiproliferative activity
and immunostimolant and antioxidant properties.21,22 Moreover, these biotherapeutical agents
can potentiate the antitumor effects of many cytotoxic agents and inhibit the motility and invasiveness of tumor cells, as well as the formation
of new blood vessels.23–26

The aim of this study was to evaluate the effects of a combined regimen based on somatostatin, retinoids, melatonin, vitamin D, bromocriptine, and cyclophosphamide on survival,
clinical status, and toxicity in patients with advanced adenocarcinoma of the lung and low PS,
and who had previously been treated with standard chemotherapy regimens.
MATERIALS AND METHODS
Patient Selection
Eligibility criteria included pathologically confirmed adenocarcinoma of the lung, stage IIIB
(with pleural effusion) or IV disease, age 18
years, and an ECOG performance status 2. Patients with brain metastases could be enrolled
only if they were neurologically asymptomatic.
All patients had to have experienced disease progression during or after first-line standard systemic chemotherapy. Prior radiotherapy was allowed, provided that it had been completed more
than 2 weeks before enrollment. Patients who
were pregnant, had other primary tumors, had serious peripheral neuropathy, or other significant
medical conditions (e.g., uncontrolled diabetes)
were not eligible. All patients signed a written,
informed consent before the beginning of the
treatment.
Treatment
The treatment schedule consisted of a combination of somatostatin, retinoids, melatonin,
vitamin D, from bromocriptine, and cyclophosphamide. Somatostatin was administered subcutaneously at a dose ranging from 1 to 3 mg/day
every 8–10 hours using a syringe pump. The administration started at least 3 hours after dinner.
Retinoids (ATRA, vitamin A palmitate, and betacarotene at doses of 5 mg, 5000 Ul, and 20
mg/day, respectively, in 5 mL of vitamin E) were
given orally, at 8 AM, before breakfast. Melatonin
was administered orally at a dose of 20 mg/day,
2 times a day (10 mg at 2 PM and at 9 PM). Vitamin D (dihydrotachysterol) was given orally at
a dose of 0.3 mg/day, at 8 AM before breakfast.
Bromocriptine was administered orally at a dose
of 2.5 mg/day, 2 times a day (1.25 mg at 2 PM
and at 9 PM). Finally, cyclophosphamide was
given orally every day at the dose of 50 mg (at
2 PM) or 100 mg (at 2 PM and at 9 PM), on the basis of the patient blood-cell count. Patients re51

ceived this combined regimen every day without
interruption, for an indefinite period, unless unacceptable toxicity occurred.
Patient Evaluation
Before the initiation of chemotherapy, patients
were evaluated as follows: medical history, physical examination, evaluation of PS, complete
blood-cell count with differential and platelet
count, blood biochemistry, liver and kidney function tests, electrocardiogram, chest X-ray, and
computed tomography scans of the chest, abdomen, and brain. Other imaging modalities,
such as bone scintigraphy and magnetic resonance imaging, were performed only if clinically
indicated. All baseline evaluations had to be performed before therapy initiation. Complete and
differential blood counts and biochemical analysis was performed every 2 weeks to assess
hematologic parameters and levels of alkaline
phosphatase, alanine aminotransferase, aspartate
aminotransferase, bilirubin, serum creatinine,
electrolytes, magnesium, calcium, and protein. A
regular follow-up was performed every 1-2
months, according to the clinical status of the patients. Overall survival was the primary endpoint

Table 1.

of this phase II study. Survival was defined as the
time elapsed from the starting date of the treatment to the date of death or last follow-up. Secondary endpoints included the assessment of
quality of life and toxicity. Symptom improvement, including cough, dyspnea, and pain, were
evaluated by medical history review at doctor–patient consultations. Toxicity was assessed
in all patients according to World Health Organization (WHO) clinical criteria. Survival and
clinical efficacy were both determined according
to the intent-to-treat (ITT) principle. Descriptive
statistics were reported as proportions and medians. Survival curves were calculated by the Kaplan-Meier method.

RESULTS
Twenty-three (23) consecutive eligible patients
(16 females and 7 males) were enrolled in the
study, and the patient characteristics are shown
in Table 1. The median age was 59 years (range,
42–75). Seventeen (17) patients (73.9%) had an
ECOG PS of 2, and 6 patients (26.1%) had an
ECOG PS of 3. Tumor node metastasis (TNM)

Patient Characteristics

Characteristics
Total patients
Gender
Male
Female
Performance status (ECOG)
2
3
TNM staging
IIIB
IV
Metastatic sitesa
Bone
Brain
Lymph nodes
Controlateral lung
Liver
Other
Age, years
Median
Range

No. of patients
23

100

16
7

69.6
30.4

17
6

73.9
26.1

2
21

8.7
91.3

10
7
4
3
3
4

43.5
30.4
17.4
13.0
13.0
17.4

ECOG, Eastern Cooperative Oncology Group; TNM, tumor node metastasis.
aNumbers reflect multiple sites for some patients.
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Percent

59
(42–75)

stages were as follows: stage IIIB, 2 patients
(8.7%), and stage IV, 21 patients (91.3 %). The
most common sites of metastases were in the
bone, brain, and lymph nodes.
All patients were evaluated for response. According to ITT analysis, the median overall survival was 95 days (range, 19–214) (Fig. 1).
An improvement in both respiratory and general symptoms was observed in approximately
50% of patients. The clinical benefits were observed especially in those patients with more than
95 days of survival. In the majority of these patients, cough and dyspnea as well as chest and
general pain were improved. Other symptoms,
such as hemoptysis, fatigue, and insomnia, were
also ameliorated in most of these patients. On the
contrary, in the patients with less than 95 days of
survival, the clinical benefits were only modest
or were absent.
All patients were evaluated for toxicity. No
treatment-related deaths were observed. There
was a very good tolerance of the combined regimen in patients with a PS of both 2 and 3. Moreover, most patients carried on with the treatment
at home. The main episodes of toxicity related to
the administered biotherapeutic regimen were
referable to gastrointestinal symptoms (Table 2).
Thirty percent (30%) of the patients experienced Grade 1 (4 cases) or 2 (3 cases) diarrhea.
Twenty-six percent (26%) of patients experienced Grade 1 (3 cases) or 2 (3 cases) nausea or
vomiting. Twenty-two percent (22%) of patients
(5 cases) had Grade 1 drowsiness. These mild
side-effects did not require the interruption of
treatment, but only a reduction of the dose of
somatostatin employed and of the daily schedule
of melatonin administration (i.e., the 20-mg/day

Figure 1.

Overall survival curve.

Table 2.

Toxicity According to WHO Criteria
No. of patients (%)

Adverse event
Gastrointestinal
Nausea/vomiting
Diarrhea
Neurological
Drowsiness

Grade 1 (%)

Grade 2 (%)

3 (13.0)
4 (17.4)

3 (13.0)
3 (13.0)

5 (21.7)

—

WHO, World Health Organization.

dose was subdivided into 3 instead of 2 administrations).
DISCUSSION
This paper reports that chemotherapy-pretreated
patients, with advanced adenocarcinoma of the
lung and a poor PS, treated with a combination
of somatostatin, retinoids, melatonin, vitamin D,
bromocriptine, and cyclophosphamide, had a median overall survival of 95 days, with very modest toxic effects. There was also an improvement
in both respiratory and general symptoms associated with length of survival.
Patients with progressive NSCLC, who were
unresponsive to previous chemotherapy, have an
extremely poor prognosis and are often symptomatic, with specific pulmonary symptoms (e.g.,
cough, dyspnea, and hemotypsis) and general
symptoms (e.g., fatigue, pain, and insomnia) that
can cause extreme distress. The patient population in this study was heavily pretreated, symptomatic, and with a PS of 2 or 3. In these patients,
a key therapeutic scope was to palliate diseaserelated symptoms without compromising the
overall quality of life. In this study, approximately 50% of patients experienced an improvement in both pulmonary and general symptoms,
with an association between symptom improvement and length of survival.
Previously, we reported that in chemotherapynaïve patients with advanced NSCLC and a poor
PS, the same biotherapeutical regimen yelded a
median overall survival of 12.9 months with 1and 2-year survival rates of 51.2% and 21.1%,
respectively. The difference in median overall
survival between chemotherapy-naïve and chemotherapy-pretreated patients—12.9 versus 3.2
53

months (95 days), respectively—indicates that
the activity of this biotherapeutic regimen may
be influenced by previous standard chemotherapy regimens. This result was also reported in a
series of patients with low-grade non-Hodgkin’s
lymphomas. Also in this case, the activity of the
employed biotherapeutic regimen (somatostatin,
retinoids, melatonin, vitamin D, bromocriptine,
ACTH, and cyclophosphamide) depended on the
type of previous therapy.27
With respect to safety, drug-related adverse
events were mild or moderate (Grades 1 or 2) and
consisted mainly of gastrointestinal signs and
drowsiness. There was no adverse events of
Grades 3 or 4. Moreover, this biotherapeutical
combination was not associated with common
conventional chemotherapy adverse events, such
as neutropenia, thrombocytopenia, or peripheral
neuropathy. Finally, the majority of patients carried on with treatment at home. Thus, the favorable safety profile of the biotherapeutical regimen, demonstrated in this case series, concurs
with the results of previous studies.16,27
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CONCLUSIONS
In conclusion, the results from this series of patients show that the combined regimen of somatostatin, retinoids, melatonin, vitamin D,
bromocriptine, and cyclophosphamide is well tolerated and can be effective at improving diseaserelated symptoms in heavily pretreated patients
with late-stage lung adenocarcinoma and poor
PS. In this subset of patients, the use of biological compounds with low toxicity, such as those
analyzed in this study, or other under investigation, such as gefitinib (an epidermal growth factor receptor inhibitor),28 can be therapeutically
helpful. Consistently, recent advances in tumor
biology point to combination therapies of biological compounds with conventional chemotherapy or radiotherapy as a device to maximize
antitumoral effects and the overall quality of
life.29
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