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A phasell study of anastrozole plusthe pineal
anticancer hormone melatonin in the metastatic
breast cancer women with poor clinical status
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Summary

The recent advances in the psychoneuroendocrinology have suggested the possibility to modulate tumor
hormone dependency through a neuroendocrine approach. In particular, it has been proven that the pineal
neurohormone melatonin (MLT) may stimulate estrogen receptor (ER) expression in breast cancer cells and
inhibit the aromatase activity. On this basis, a study was planned to evacuate the efficacy of a concomitant
treatment with the aromatase inhibitor anastrozole plus ML T in metastatic breast cancer. The study included 14
metastatic breast cancer women of poor clinical conditions with ER positive or unknown. Both anastrozole and
MLT weregiven orally at a dose of 1 mg at noon and of 20 mg in the evening, respectively. The clinical response
consisted of complete response in 2 and partial response in 6 patients. Then, an objective tumor regression was
achieved in 8/14 (57%) patients, with a median duration of 26 months. No neoplastic cachexia occurred on
treatment. This preliminary study shows that a neuroendocrine strategy with anastrozole plus the pineal
hormone MLT may represent a new effective and well tolerated regimen in the treatment of metastatic breast
cancer women, including those with poor clinical status, with therapeutic results apparently superior to those
reported in the literature with the only aromatase inhibitor. Then, these results would justify further
randomized studies of aromatase inhibitorswith or without a concomitant administration of MLT, in an attempt
to establish whether the pineal hormone may enhance the efficacy of the aromatase inibibitorsin the treatment
of human advanced breast cancer.



|. Introduction

Recent experimental studies have demonstrated thigathormone dependency is at least in part under a
psychoneuroendocrine regulatioBos et al, 2008;Grant et al, 200 particular, it has been shown that the pineal
hormone melatonin (MLT), whose anticancer propsrtiave been well demonstrat@&h(tsch et al, 1981; Maestroni,
1993; Reiter et al, 2002may in vitro stimulate estrogen receptor (ER)ression on breast cancer cell line®(is et
al, 1995. Therefore, the hormone dependency of breastecarails would not depend only on intrinsic chagastics
of cancer cells themselves, but also on host nedaa@ine regulation of tumor cell proliferation adiferentiation
(Bartsch et al, 2000Moreover, cancer progression has been provee tssociated with pineal alterations, consisting
of a progressive decline in MLT nocturnal productigqMaestroni, 1998 Therefore the advanced cancer would
require a substitutive endocrine therapy with MLBaltsch et al, 1981; Maestroni, 199%revious preliminary
clinical studies had already suggested that theawoitant administration of the pineal hormone MLayrapparently
increase the efficacy of tamoxifen therapy in tfleatment of metastatic breast candasgoni et al, 1996 Moreover,
experimental studies have shown that the activityaromatase enzyme, which is responsible for thepbperal
production of estrogens from testosteroBadatell et al, 1994 is under a light/dark circadian rhythiBhatnagar et
al, 1992. Because of the fundamental role of the pineaiome MLT in the regulation of the daily photopetio
(Bartsch et al, 1991it is possible to hypothesize that MLT may beoiwved in the control of the aromatase activity. In
fact, recent studies have demonstrated an inhjbaotion of MLT on the aromatase activit§dqs et al, 2006 This
finding could reserve a prosiming application ia theatment of both early and advanced breast cafkis statement
is justified by the fact that the aromatase inbitstrepresent a new class of agents in the en@gotrgatment of breast
cancerPlourde et al, 1994 with a potential efficacy superior to that ackeid by the previous hormonal therapies with
anti-estrogens, such as tamoxifene, even thougbrtuesponse rate obtained by the aromatase intstat@ generally
not greater than 40%. On this basis, a phase Hystmas planned in an attempt to evaluate the efficaf a
neuroendocrinotherapeutic regimen consisting obrecamitant administration of the aromatase inhibétoastrozole
and the pineal hormone MLT in metastatic breasteawomen with poor clinical conditions.

1. Materials and methods

The study included 14 consecutive metastatic bremster women (median age: 72 years, range 51w88®),
were followed at Biological Medicine Institute inillsin, or at Health Local Unit 2 of Avellino, fromeb. 2002 to Sept.
2003. Eligibility criteria were, as follows: histiically proven metastatic breast cancer, measarigsions, ER
positive or unknown, no ability to tolerate chenestipy because of age, low performance status (FPprtant
clinical illnesses other than cancer and/or hedgnwtherapeutic pre-treatments, no previous enumthierapies for
the metastatic disease, no double tumor and lifgeeancy less than 1 year. Previous heavy chenagéetic
treatment consisting of at least 3 chemotherapéinés was made in 11/14 (79 %) patients. Domimagtiastasis sites
were, as follows: soft tissues:1; bone:1; lung:@ofrlastic lymphangitis:2); liver:1; lung + liver;bpne marrow:3.
Time-span since first diagnosis of the primary tamas 44 months (31-66 months). All patients hachereptable
social conditions. The minimum and median follow{pgriods were 60 months and 72 months respectivelgll
patients, in the case of disease progressionast fe other endocrine therapeutic lines with otrematase-inhibitors
were planned. The experimental protocol, wich wasaved by the Health Direction of Biological Meidie Institute
of Milan, was explained to each patient and infatroensent was obtained. The treatment consistadadtrozole at a
dose of 1 mg/day orally at noon, plus MLT at 20 dagy/ orally in the evening, generally half-hour biefsleeping, to
correct cancer progression-related decline in Mighhsecretion (10). Patients were considered tevaduable when
they were treated for at least 3 consecutive morithe clinical response was evaluated according/kO criteria.
Complete response (CR) was the complete disappmsaddrall neoplastic lesions for at least 1 moRthrtial response
(PR) was a reduction greater than 50 % of the sbail @eoplastic lesions, for at least 1 month b&alisesase (SD)
was no increase or decrease greater tha 25 % a@irtuolume. Progressive Disease (PD) was an incrieagsemor
volume greater than 25 % or the appearance of renplastic lesions. PS was assessed according twotsay’'s
score, consisting of the evaluation of the quatifylife in relation to patient activity and bed-tggeriod. ER was
positive in 10 and unknown in the remaining 4 p#te The median PS was 80% (range 70-100). Data wer
statistically evaluated by the chi-square testthedStudent’s t test, as appropriate.



Cases Age PS ER M etastasis Response Clinical
sites Duration
(months)
1 81 80 ? Lung lymphangitis PR 23
2 76 90 + Lung PR 42
3 72 70 + Lung lymphangitis CR 38
4 66 100 + Bone marrow SD 23
5 82 90 ? Bome marrow PR 16
6 64 80 + Lung, bone PD -
7 51 100 ? Bone marrow SD 10
8 77 90 + Liver SD 27
9 59 80 + Lung, bone SD 13
10 81 90 ? Bone SD 9
11 62 80 + Lung RP 39
12 65 80 + Lung,bone PD -
13 72 90 + Liver,lung PR 27
14 75 90 + Soft tissues CR 42+

Table 1: Clinical characteristics of metastatic breastcesnwomen and their clinical response (WHO crijet@a
neuroendocrine regimen consisting of anastrozais thle pineal hormone melatonin.

1. Results

All patients were fully evaluable for the clinicaésponse. The clinical characteristics of patiearid their
individual clinical response to the treatment agparted inTable 1. As reported, a complete response (CR) was
achieved in 2/14 (14%) (soft tissues:1; lung lympdiis:1). A partial response (PR) was obtainedthrer 6/14 (43%)
(bone:1; lung:3; liver:1; bone marrow:1). Then, @bjective tumor response (CR + PR) was reachedlia §67%)
patients. The median duration of response was 2@hmdqrange 9-42 months). A stable disease (SD)sees in other
4/14 (29%), with a median duration of 25 monthsige10-27). Therefore, a disease-control (DC:CRR+FSD) was
achieved in 12/14 (86%) patients, whereas the mini2/14 (14%) patients had a progressive dis¢BE89. No
significant difference in tumor response rate waseoved between patients with positive or unknown(B/10(60%)
vs 2/4(50%) ). An overall survival at 1 year andBatear was achieved in 11/14 (79 %) and in 5/B1%3 patients,
respectively. Moreover, 3/14 (21%) patients weilé alive at 5 years. The treatment was well toledain all patients.
Moreover, most patients experienced a relief dfies under the treatment and in no patient th@lastic cachexia
occurred. Finally, an evident increase in PS medmes was achieved under treatment, even thowdith itot reach the
statistical significance (86 +5 vs 93 + 4, mean&).S

V. Discussion

The results of this preliminary phase Il study, ¢howing a percentage of 1-year survival greaten fHzf6 in
patients with live expectancy less than 1 year,ld/suggest that a neuroendocrine regimen consisfitige aromatase
inhibitor anastrozole plus the pineal neurohorm®tel may represent a new effective therapeutic sgtin the
treatment of metastatic breast cancer women, algmtients with poor clinical conditions, who wouldt be able to
tolerate the most aggressive therapies. The comantadministration of the pineal hormone wouldnsdée enhance
the efficacy of the aromatase inhibitor in termsobfective tumor regressions with respect to thaulte commonly
reported in the literature with the only aromatasebitor (Plourde et al, 1994 which are generally lower than 40%.
The time to progression would seem to be apparémthgased by the concomitant treatment with MLTsTnding is
not surprising, since MLT could enhance the theméipeanticancer acitivity of the aromatase inhibstay either
exerting direct antiproliferative antitumor effe¢®artsch et al, 1981; Maestroni, 1993; Reiter eR@h2, or further
inhibiting the aromatase activity by acting on geand oncogene expressidvidlis et al,1995; Cos et al, 2009n
addiction, MLT appeared to stimulate ER expressibibreast cancer lines, by transforming ER negaitite ER
positive breast cancer, as observed in experimeatalitions Danforth et al, 1983 Since the prognosis of ER positive
breast cancers is clearly better than that of Egatiee ones, MLT could per se improve the clinmalise of mammary
tumors. Finally, because of its interesting theutipeefficacy as a supportive cam@gjter et al, 2002 MLT would be



responsible for the evident improvement in theefetif asthenia and in preventing the occurrencéhefneoplastic
cachexia. On the other hand, because of the inmjbéffect of MLT Grant et al, 2009; Reiter et al, 2Q0G&h cancer
cell proliferation, the anticancer activity of thimlyendocrine regimen would be due not only toiradirect effect,
depending on a diminished estrogen production folig aromatase enzyme inhibition, but also on adimhibition
of cancer cell growth, due to MLT itself. Therefothe results of this preliminary study may justféyther clinical
randomized investigations with the only aromatagbitor versus the concomitant treatment with MT an attempt
to confirm the ability of the pineal hormone to anbe the antitumor properties of the aromataseitong in the
treatment of metastatic breast cancer women witi plinical conditions.
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