Pergamon

European Journal of Cancer, Vol. 34, No. 5, pp. 603-605, 1998
(©) 1998 Elsevier Science Ltd. All rights reserved

Printed in Great Britain

0959-8049/98 $19.00+0.00

PII: S0959-8049(98)00039-2

Editorial

Prognostic Impact of Amenorrhoea after Adjuvant
Chemotherapy
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THE EVIDENCE from a large number of clinical trials, involving
tens of thousands of patients, clearly shows a reduction in the
risk of relapse and death by use of adjuvant endocrine and
chemotherapy for treatment of patients with primary breast
cancer [1]. Furthermore, these clinical benefits seem to be
having an impact on reducing national mortality from breast
cancer in the U.K., in spite of an increase in the incidence of
the disease [2, 3]. However, in spite of the very large numbers
of patients involved in these clinical trials, it is still difficult to
identify the relative merits of the different types of treatment,
especially the contribution of cytotoxic chemotherapy versus
endocrine treatment.

Although chemotherapy seems to provide a small but real
benefit for all categories of patients (in fact, it is difficult to
identify any subgroups of patients who do not gain benefit)
the results from most trials show a consistently better benefit
for premenopausal (under 50 years of age) rather than post-
menopausal (over 50 years of age) patients [1]. Chemother-
apy will induce amenorrhoea (CIA) by causing ovarian failure
in a substantial proportion of premenopausal patients [4] and
adjuvant ovarian ablation, after primary breast cancer treat-
ment, will increase relapse-free survival and reduce mortality
in premenopausal women [5]. This raises the possibility that
part of the chemotherapy benefit could arise from an addi-
tional endocrine effect of this treatment [6].

In postmenopausal women the indirect comparisons in the
1990 Oxford overview meta-analysis of adjuvant trials for the
non-confounded effects of using tamoxifen alone, che-
motherapy alone, or both treatments together, indicated that
the addition of endocrine therapy, using tamoxifen, to che-
motherapy produced an additional benefit with no evidence
of any interaction between the two types of treatment [1]. In
premenopausal women, however, the magnitude of the adju-
vant chemotherapy benefit appeared larger than for post-
menopausal women and the addition of tamoxifen seemed to
contribute little extra benefit. This would be in keeping with a
chemocastration effect caused by the chemotherapy, which
might have compromised any possible additional tamoxifen
adjuvant endocrine benefit.

What is the evidence that chemocastration in pre-
menopausal women is a factor in therapeutic benefit?
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Unfortunately there is very little prospective endocrine data
from adjuvant chemotherapy trials. Most of the evidence
relates to the incidence of amenorrhoea with the assumption
that failure to have cyclical bleeding indicates likely ovarian
failure. Periodic bleeding, however, it not necessarily related
to the changes in levels of steroid sex hormones, which could
influence endocrine sensitive tumour growth and the magni-
tude of treatment benefit. It is known that various cytotoxic
drugs can cause ovarian failure with loss of ovarian follicles
progressing to ovarian fibrosis [7]. With CMF (cyclophos-
phamide, methotrexate, 5-fluorouracil) adjuvant chemotherapy
given for more than 3 months, approximately 70% of women
develop amenorrhoea. The individual drugs which seem to
have most effect on the ovary are cyclophosphamide, doxor-
ubicin and mitoxantrone whereas methotrexate and 5-fluor-
ouracil seem to have little effect on causing ovarian
dysfunction. Ovarian failure relates to the total drug dosage
and intensity of treatment and is more likely to occur in older
than in younger premenopausal patients, with almost all pre-
menopausal women over the age of 40 years having at least
temporary amenorrhoea. For review see [4].

Even without adequate endocrine evaluation, many clinical
trials have shown that much of the benefit of adjuvant che-
motherapy in premenopausal women occurs in those women
who develop amenorrhoea on chemotherapy with ER positive
primary cancers [8—12]. Similar findings have been reported
by Pagani and colleagues in this issue of the European Fournal
of Cancer (pp. 632—-640). Curiously, although amenorrhoea is
more likely to occur in women over 40 years of age, adjuvant
chemotherapy in premenopausal women seems to be more
effective in women under 40 years. (Reported but not pub-
lished in the Oxford Overview meta-analysis, 1995). An
important observation in the report by Pagani in this issue
(pp. 632-640) is that amenorrhoea does not have to be
permanent in order to achieve a benefit on relapse-free sur-
vival. It seems that even temporary amenorrhoea for over 6
months is of similar benefit to permanent amenorrhoea, in
keeping with other types of adjuvant endocrine therapy. For
example, adjuvant tamoxifen given for 2 years seems to give
ongoing benefit on relapse-free survival and survival for up to
at least 10 years [1]. Similarly, ovarian radiation-induced
menopause in premenopausal women has a long ongoing
benefit on relapse-free survival and survival extending out to
20 years. Most of these women would have achieved a natural
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menopause only a few years after ovarian radiation and yet,
the benefit of relapse and survival only became obvious after
many years [13]. These data indicate that a short adjuvant
endocrine intervention may be sufficient to provide long-term
adjuvant benefit.

There is considerable conflict on whether shorter or longer
courses of chemotherapy have a maximum effect on the
ovaries. Most data indicate that the total dose of the drug is
important [4] and the data in this report by Pagani, that most
benefit occurred in those patients with CIA who received
suboptimal chemotherapy is surprising. There is no clinical
or experimental basis for the supposition that the endocrine
benefit is more likely to occur if the chemotherapy effect is
suboptimal. These differences in results may relate to the
relatively small subset numbers which have not been pro-
spectively determined which makes interpretation difficult.

Where do we go from here? Various trials are underway at
present looking at the use of adjuvant chemotherapy with or
without ovarian ablation by other means. If part of the benefit
from adjuvant chemotherapy is due to chemocastration, then
there should be little added benefit in also causing ovarian
ablation by other means (see Jordan, pp. 606-608). Any
additional benefit should be confined to those patients who
do not develop chemocastration. It is, therefore, important
for future trials to monitor FSH prospectively rather that
menstrual history in order to identify which subpopulation
of patients may still have intact ovarian function after
chemotherapy. It is these patients who could still gain ben-
efit from subsequent ovarian ablation after adjuvant chemo-
therapy.

There are many questions which still remain unanswered.
For example, is the timing of each cycle of chemotherapy
important in relation to the menstrual cycle, especially with
classical CMF in a 4 weekly cycle given predominantly in the
luteal phase rather than the follicular phase, when it is more
likely to have an effect on the ovary? Does the concomitant
use of an LHRH analogue with chemotherapy protect the
ovaries against chemotherapeutic damage? Does the level of
oestrogens after chemotherapy affect the chemosensitivity of
endocrine sensitive cancer cells? After permanent loss of
ovarian function caused by chemotherapy, could hormone
replacement therapy be used to control menopausal symp-
toms without loss of benefit?

Some of these questions may be directly or indirectly
answered by further analysis of ongoing clinical trials. Most
will never be answered even by very large adjuvant clinical
trials and we may have reached as far as we can go with this
approach.

At this time what do we advise our patients? It is obviously
only possible to advise an individual patient on treatment
options in the very broadest terms, based on large clinical
trials. It would seem that most premenopausal patients gain a
modest but real benefit from adjuvant chemotherapy. Those
with ER positive tumours probably gain part of this benefit by
a temporary or permanent ovarian failure. Whether it is safe
to give hormone replacement therapy to patients with ER
negative tumours who develop early menopause, or to others
who have had ovarian failure for more than 1 year, but who
now have unacceptable early post-menopausal symptoms,
remain unanswered.

One possible approach, which may help to monitor the
effects of these treatments on micrometastases, follows the
increasing use of primary medical treatment. It seems likely
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that the response of the primary tumour mimics the micro-
metastatic response and indicates likely adjuvant benefit with
improved relapse-free survival and survival [14]. Changes in
molecular markers within the primary tumour such as indi-
cators of proliferation and apoptosis, may predict and moni-
tor likely response to cytotoxic chemotherapy [15,16].
Changes in hormone receptors and other endocrine markers
may help to predict and monitor endocrine response.

Evaluation of these molecular markers in the primary
tumour could help differentiate between an endocrine
response and a cytotoxic response. This would allow us to
determine the respective endocrine and cytotoxic compo-
nents of adjuvant chemotherapy in premenopausal women
and also enable us to identify the therapeutic effects of other
endocrine treatments such as tamoxifen, pure anti-oestrogens
and LHRH analogues. The time has come for us to attempt
to individualise and monitor adjuvant treatment in pre-
menopausal women using the primary tumour as an i vivo
marker of therapeutic effect. These changes need to be linked
with changes that occur in measured hormone levels in the
patients rather than crude clinical parameters of age or men-
strual history.

In conclusion, it seems likely that we have gained impor-
tant therapeutic indications for adjuvant treatment of pre-
menopausal patients with breast cancer from the large
multicentre clinical trials which have been reported. There is
no doubt that there is a small, but real, benefit by giving
chemotherapy to premenopausal breast cancer patients and
that part of this benefit arises from an indirect effect of che-
motherapy on ovarian function. Further clarification of the
respective endocrine and cytotoxic component of this treat-
ment will need more refined methodology involving mea-
surements of hormone changes in individual patients and
perhaps changes in molecular markers in the primary tumour.
This would eventually allow us to individualise and monitor
treatment for the patients, rather than relying on broad based
general conclusions from population-based research and large
indiscriminant clinical trials.

1. Early Breast Cancer Triallists’ Collaborative Group E. Systemic
treatment of early breast cancer by hormonal, cytotoxic, or
immune therapy. 133 randomized trials involving 31,000 recur-
rences and 24,000 deaths among 75,000 women. Lancer 1992,
339, 1-15.

2. Beral V, Hermon C, Reeves G, ez al. Sudden fall in breast cancer
death rates in England and Wales (letter). Lancer 1995, 345,
1642-1643.

3. Quinn M, Allen E. Changes in incidence of and mortality from
breast cancer in England and Wales since introduction of
screening. Br Med ¥ 1995, 311, 1391-1394.

4. Bines J, Oleske D, Cobleigh M. Ovarian function in pre-
menopausal women treated with adjuvant chemotherapy for
breast cancer. J. Clin Oncol 1996, 14, 1718-1729.

5. Early Breast Cancer Triallists’ Collaborative Group. Ovarian
ablation in early breast cancer: overview of the randomised trials.
Lancer 1996, 348(9036), 1189-1196.

6. Brincker H, Rose C, Rose C, er al. Evidence of a castration-
mediated effect of adjuvant cytotoxic chemotherapy in pre-
menopausal breast cancer. ¥ Clin Oncol 1987, 5, 1771-1778.

7. Miller III J, Williams G, Leissring J. Multiple late complications
of therapy with cyclophosphamide, including ovarian destruc-
tion. Am § Med 1971, 50, 530-535.

8. Ryeno L, Levin M, Skingley P, Arnold A, Zahra H. Chemo-
therapy induced amenorrhoea in a randomised trial of adjuvant
chemotherapy duration in breast cancer. Eur J Cancer 1993,
29A, 21-23.



10.

11.

12.

Prognostic Impact of Amenorrhoea after Adjuvant Chemotherapy

. Goldhirsch A, Gelber R, Castoglione M. The magnitude of

endocrine effects of adjuvant chemotherapy for premenopausal
breast cancer patients. Annals of Oncology 1990, 1, 183—-188.
Richards M, O’Reilly S, Howell A. er al. Adjuvant cyclophos-
phamide, methotrexate, and fluorouracil in patients with axillary
node-positive breast cancer: an update of the Guy’s/Manchester
Trial. ¥ Clin Oncol 1990, 8, 2032-2039.

Tormey D, Gray R, Gilchrist K. ez al. Adjuvant chemohormonal
therapy with cyclophosphamide, methotrexate, 5-fluorouracil,
and prednisone (CMFp) or CMFp plus tamoxifen compared
with CMF for premenopausal breast cancer patients: an Eastern
Cooperative Oncology Group Trial. Cancer 1990, 65, 200-206.
Bianco A, Del Mastro L, Gallo C, er al. Prognostic role of
amenorrhoea induced by adjuvant chemotherapy in pre-

13.

14.

15.

16.

605

menopausal patients with early breast cancer. Br ¥ Cancer 1991,
63, 799-803.

Nissen-Meyer R. Primary breast cancer: the effect of primary
ovarian irradiation. Annals Oncol 1991, 2, 343-346.

Bonadonna G, Veronesi U, Brambilla C, et al Primary
chemotherapy to avoid mastectomy in tumors with diameter of
three centimeters or more. ¥ Nail Cancer Inst 1990, 82, 1539—
1545.

Ellis O, Smith I, McKarthy K, Detre S, Salter J, Dowsett M.
Preoperative chemotherapy induces apoptosis in early breast
cancer. Lancer 1997, 349, 849.

Makris A, Powles TJ, Dowsett M, et al. Prediction of response
neoadjuvant chemoendocrine therapy in primary breast carcino-
mas. Clin Can Res 1997, 3, 593—600.



