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Abstract

The effect of chemotherapy on the menstrual cycle changes of patients who have undergone cancer treatment, mainly for
breast cancer, was studied. For comparison, patients with nasopharyngeal, leukemia, buccal mucosa, and tongue cancers
were also included in the study. The average age of the patients was 38. For breast cancer patients, the treatment was
mostly a combination of doxorubicin, cyclophosphamide, and docetaxel or paclitaxel. Trastuzumab was also used in
combination with other drugs for some patients. Appropriate treatments were given to patients with other cancers. This
preliminary study was done with a group of 25 patients. Amenorrhea (stoppage of menses) was observed for about 75% of
patients. For those patients for whom menses was restarted, it occurred after 1, 4, or 12 months after complete cessation of
chemotherapy. No clear differentiation was observed for breast cancer vs. other cancer patients in the stoppage or restarting
of menses with chemotherapy. Induction of amenorrhea after the chemotherapeutic intervention can be considered as a
clear indication that the drugs are working as expected. Since the observation was made in patients of child-bearing age,
the information could be used for counseling similar patients about the possibility of infertility and teratogenicity associated
with chemotherapy. This preliminary study shows that the changes in menstrual characteristics upon chemotherapy in
South Indian women are like those reported for the Western population. Induction of amenorrhea and resumption of menses
after termination of the chemotherapy, the key parameters evaluated in this study, showed similar trends in both
populations.
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Abbreviations: ALL: acute lymphoblastic leukemia, ara-C: cytarabine, AC: doxorubicin and cyclophosphamide, ABVD:
doxorubicin, bleomycin, vinblastine, and dacarbazine, CAPOX: capecitabine and oxaliplatin

1. Introduction

Cancer is a leading cause of death worldwide,
accounting for an estimated 10 million deaths in 2020.
According to the data published by the Worldwide
Cancer Research Fund, about 18.1 million new cases
are reported every year, of which 9.3 million are men
and 8.8 million are women [1]. In India, cancer cases
are more common among women than men. Breast,
cervical, ovarian, and uterine cancer account for more
than 70% of cancers among women in India [2]. It is
also reported that the peak age for the onset of breast
and ovarian cancer in India (45-50 years) is a decade
younger than the peak age in high-income countries
(more than 60 years), which is attributed mainly to
genetic and environmental factors, high-fat diet, late
marriage, fewer children, inadequate breastfeeding,
etc. [3, 4]. There are many studies linking cancer in

women, particularly hormone-dependent cancers like
breast cancer, ovarian cancer, uterine cancer, and
cervical cancer, to the changes in menstrual patterns
like the cycle length, frequency, abnormal cycles,
heavy bleeding, etc. [5-8]. It is also known that
chemotherapy for cancer can also cause menstrual
changes [9].

The effect of various cancers on the menstrual pattern
of women was the subject of many studies. Now, there
is enough evidence to demonstrate a link between
hormone-dependent cancers and the menstrual
pattern [5—6]. In one study to find out the relationship
between breast cancer risk and menstrual changes,
the authors conducted a mail survey among 997
women who had recorded menstrual events
prospectively over as many as 50 years, beginning in
1934 [10]. Compared with women with a median
menstrual cycle length of 26-29 days, women who had
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cycles of extreme length at ages 2529 years had a
nearly two-fold increase in the incidence of breast
cancer. Another study showed that having a higher
number of lifetime ovulatory cycles and starting
periods earlier, at a younger age, increases the risk of
death after a diagnosis of ovarian cancer [11]. Most
women with endometrial cancer (uterine cancer) have
early symptoms, which include irregular menstrual
bleeding, spotting, and bleeding between menstrual
periods [7]. In women, many cancers are associated
with an imbalance of the sex hormones estrogen and
progesterone, which in turn can alter the menstrual
cycle pattern. These hormones are produced in the
ovaries in premenopausal women and by some other
tissues, including fat and skin, in both premenopausal
and post-menopausal women. Estrogen promotes the
development and maintenance of female sex
characteristics and the growth of long bones, while
progesterone plays a role in the menstrual cycle and
pregnancy.

Many cancer chemotherapies are associated with
decreased hormone production or binding to their
receptors and can lead to hormonal imbalance,
causing major changes in their function, particularly
the menstrual cycle characteristics like the cycle
length, frequency, abnormal cycles, etc. It may also be
associated with hot flashes, night sweats, and vaginal
dryness [12—14]. The treatments can reduce similar
abnormalities induced by cancer but can also induce
similar changes due to the effect on estrogen or
progesterone production/binding to the receptors.
Some cancer treatments can affect the normal
functioning of the ovaries. This can sometimes lead to
infertility and an earlier-than-expected onset of
menopause, even at a young age. There are many
studies that link the chemotherapeutic regimen of
paclitaxel/docetaxel with cyclophosphamide and
doxorubicin to amenorrhea, the stoppage of menses
[15, 16]. There are also reports of heavy bleeding

associated with chemotherapeutic treatment for
hematological cancers [17, 18]. So, the literature
available so far indicates a strong link between the
effects of chemotherapy on menstrual characteristics
of premenopausal women.

A study on the effect of chemotherapy on menstrual
characteristics will be useful because it may indicate
the efficacy of the chemotherapeutic agents to cure
cancer and the toxicity effects that may affect ovarian
function. It will also be useful in predicting the
fertility = of pre-menopausal women  taking
chemotherapeutic treatment. Most of the data
available so far on the chemotherapy effect on the
menstrual pattern is from the Western population and
may be quite different for the Indian population
because the menstrual pattern is also known to be
dependent on many other factors like eating habits,
exercise, use of oral contraceptives, starting age of
menses, etc. In this paper, we report the results of a
preliminary study among female cancer patients
undergoing chemotherapeutic treatment for various
cancers, mainly for breast cancer, conducted to see
whether the treatment has a definitive relationship
with menstrual patterns and associated changes
among premenopausal women, mostly from South
Indian population.

2. Materials and Methods

In this study, data was collected by conducting a
survey among the women patients who undergone
chemotherapy treatment for cancer (mainly breast
cancer) at the Medical Oncology Department, Father
Muller Medical College, Mangalore, India. These
patients were from South India and the majority of
them were breast cancer patients. The details of the
patient population in the study are given in the figure
below (Figure 1).

= Breast Cancer = Others

Figure 1: Patients included in the study. Others: acute lymphoblastic leukemia (ALL), cancer of the tongue, nasopharyngeal
cancer, left buccal cancer, colon cancer, and non-Hodgkin’s lymphoma.

Researchers interacted with the patients and collected
information about the menstrual pattern and related
details. The information was recorded after informing

Volume 1 Issue 5

the patients that the data would be used for research
purposes only. Data included information about the
starting age of menses, duration of the menstrual
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cycle, any irregularity in the period, whether menses
were restarted after treatment, and if so, after how
many days or months, etc. In addition, all the
treatment details like cancer type, stage of cancer at
the time of treatment, chemotherapeutic agents used,
number of treatment cycles, etc. were also collected.
Data was analyzed using the Microsoft Excel
program, and bar graphs were generated to
demonstrate the patient population with or without
treatment-related effects.

2.1 Inclusion and exclusion criteria

Only pre-menopausal women aged between 16—45
years of age taking chemotherapy in the first-line
setting were included in the study. Women who
already had menopause, women who have undergone

hysterectomy or oophorectomy, and women who have
received hormonal therapy for cancer were not
included in the study. Women who have received
radiotherapy to the abdomen or pelvic region were
also excluded because the radiation to the abdomen or
pelvic region may affect the menstrual pattern on its
own, and hence, may be difficult to differentiate the
effect from chemotherapy.

2.2 Treatment

A combination of doxorubicin, cyclophosphamide, and
docetaxel or paclitaxel was the treatment given for
breast cancer. Trastuzumab was also included in the
treatment for some patients. Treatments given for all
cancers included in the study are given in the table
(Table 1).

Cancer type

Chemotherapy

Breast cancer

Adj. AC + paclitaxel +trastuzumab

Adj. AC + paclitaxel+ carboplatin

Adj. AC + paclitaxel

Acute lymphoblastic leukemia | Endoxan + ara-C

Cancer of tongue

Paclitaxel + cisplatin

Colon Adj. CALPOX
Nasopharyngeal Docetaxel + cisplatin + FU
Hodgkin’s lymphoma ABVD/ABD

Left buccal Docetaxel + cisplatin

Table 1: Different cancer types in this study and the treatment provided for each cancer.

2.3 Data analysis

After collecting the data from 25 patients, it was
analyzed to find the overall effect of treatment on
various parameters like duration of the menstrual
cycle, abnormal bleeding, cancer stage when
treatment was started, early onset of menopause, and
restarting of the period after treatment to answer the
following questions.

1. Is there any definite link between menstrual
patterns and chemotherapy for cancer among
South Indian patients?

2. In which type of cancer does the
chemotherapy significantly affect the
menstrual pattern?

3. Which chemotherapeutic drug has a
significant effect on menstrual patterns?

4. Does the cancer stage have any effect on
chemotherapy-related effects on menstrual
patterns?

5. Does the age of the patient have any effect on
chemotherapy-related effects on  the
menstrual pattern?

6. Are there any other observable changes
associated with chemotherapy (excessive
bleeding, irregular bleeding, pain, etc.)?
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3. Results and Discussion

Induction of amenorrhea and related effects
associated with the treatment of cancer patients using
chemotherapeutic agents doxorubicin,
cyclophosphamide, and Taxol-based anticancer drug
paclitaxel or docetaxel was the primary theme of this
study (Table 2). The key finding from our study is that
amenorrhea was observed in 82% of patients who
were treated with such therapy. Since most of the
patients (76%) in the study group were treated for
breast cancer, a combination of doxorubicin,
cyclophosphamide, and paclitaxel/docetaxel was part
of the standard treatment regimen.
Chemotherapeutic treatment of cancer patients with
such a drug combination is known to induce
amenorrhea in premenopausal women [15, 19, 20].
Swain et al. [21], who studied the induction of
amenorrhea associated with the treatment regimen of
doxorubicin, cyclophosphamide, and
docetaxel/paclitaxel, have reported amenorrhea for
~83% of patients for at least 6 months. In our study,
we observed amenorrhea in approximately 75% of
patients for at least one year. The biological function
that is affected by these drugs was studied in some
detail earlier. It is hypothesized that the drug may
bind the breast cancer receptors estrogen and
progesterone and ovarian follicles to induce
amenorrhea [22].
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Cancer type Amenorrhea was observed Menses resumed
Breast cancer Yes - 95% No - 72%

Acute lymphoblastic leukemia Yes No

Cancer of tongue No NA

Colon No NA
Nasopharyngeal NA NA

Hodgkin’s lymphoma Yes Yes

Left buccal Yes No

Table 2: Induction of amenorrhea and resumption of menses of patients treated with chemotherapy for different types of cancers.

Resumption of menses after amenorrhea is another
important factor that is associated with
chemotherapy. This is particularly important for
women patients who are of childbearing age. It is
known that the incidence of amenorrhea increases
with age. Jacobson et al. [23] studied the resumption
of menses after amenorrhea and observed that it is
correlated with the age of the patients. In patients <35
years, menses were reported to have resumed for

almost 70% of women. In our study, we found that
menses resumed for only 30% of women for whom data
was available. This can be attributed to the higher age
of patients in our study and the lower period of post-
treatment observation (1 year as compared to 2 years).
The figure (Figure 2) below shows a clear trend of
amenorrhea induction and resumption of menses with
chemotherapy in our study group.
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Figure 2: Status of induction of amenorrhea and resumption of menses in chemotherapy-treated cancer patients. Data is
represented as the percentage of patients and was normalized for the number of patients for whom data was available.

induction of amenorrhea was monitored with each
treatment cycle. The data was available for a few
patients, and it was noted that for almost half of them,
amenorrhea started after the first cycle itself, and for
the rest, it was observed after 2 cycles. We also looked
at whether the chemotherapeutic treatment affected
the menstrual pattern. Of the patients for whom data
is available, all of them had regular periods (25/28
days), and the menses were stopped for most of them
on chemotherapeutic treatment. However, for two
patients, menses were not stopped, and for one
patient, it became irregular. No issues of bleeding
were reported by any patients.

Amenorrhea was observed for an acute lymphoblastic
leukemia (ALL) patient of 16 years of age, and menses
were not restarted, while for the only non-Hodgkin’s
lymphoma patient of 22 years, amenorrhea was
induced, but menses were restarted in a month. So, we
could not make a conclusion on the age effect on
chemotherapy-induced amenorrhea. However, it is to
be noted that these patients were treated with
different treatment regimens (doxorubicin, bleomycin,
vinblastine, dacarbazine for non-Hodgkin’s
lymphoma, and endoxan and ara-C for ALL). BolteZar
et al. [24], who studied the chemotherapeutic effect,
concluded that amenorrhea is not a significant factor
in non-Hodgkin’s lymphoma treatment, probably
because the drugs used do not have effects similar to
that observed for breast cancer.

The only colon cancer patient who was treated with
adjuvant capecitabine and oxaliplatin (CAPOX) did
not experience any change in menstrual pattern, and
no amenorrhea was observed. Wan et al. [16], who
studied the effect of CAPOX treatment, reported that

To understand how fast the chemotherapeutic
treatment can affect the menstrual characteristic,
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they found amenorrhea only in about 4% of patients.
Based on this study, breast cancer drugs are
suggested to be included in the treatment of ovarian
cancer to suppress ovarian function.

4. Conclusion

The preliminary results of this ongoing study showed
a very good correlation between the chemotherapeutic
treatment for cancers and menstrual cycle changes in
pre-menopausal patients of the South Indian
population, in line with the observed data for the
Western population. For most of the treated patients,
amenorrhea was induced on treatment, and menses
were not resumed for the one-year observational
period. These results have a predictive value on the
effect of treatment and may help in understanding
any toxicity associated with the treatment. It will also
help in counseling patients of childbearing age about
the potential effects associated with pregnancy upon
chemotherapeutic treatment.
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