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ABSTRACT

Background: Uterine leiomyoma is a common indication for hysterectomy in India. An effective medical treatment
option may reduce hysterectomy associated morbidity. This study was undertaken to evaluate the effect of the
Letrozole on patients with symptomatic leiomyoma in the reproductive age women.

Methods: Prospective interventional study was conducted on 50 women between 30-45 years of age with menstrual
or pressure symptoms on the bowel or urinary system, and having no. Of myoma <4 and size of single myoma >2 cms
in diameter. They received tablet letrozole 5mg/day for 3 month, and effect of the drug on myoma volume and
symptomatology were studied. Beside these, effects on uterine volume, ovarian volume, endometrial thickness and
side effects of letrozole of any were also studied.

Results: Average reduction of myoma volume by 47.68% and uterine volume by 19.58% was seen. Haemoglobin
concentration was significantly higher at the end of study. It increased from 9.56g/dl to 10.76g/dl and overall
improvement in symptomatology score was observed. Ovarian volume increased significantly from baseline mean
volume of 8.18+0.51cm? to 19.3+0.84cms3 and no significant change in endometrial thickness was observed at the end
of 3 month. Sweating, hot flushes, nausea and vomiting were the main adverse effects observed and were self
limiting.

Conclusions: Letrozole, the aromatase inhibitor resulted in significant volume reduction of the uterus-leiomyoma

structure and was effective in controlling the more frequent symptoms of this disorder with fewer side effects.
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INTRODUCTION

Uterine Leiomyomas are the commonest benign
gynaecological tumours occuring in up to 25 per cent of
women in reproductive age group and in about 40 per
cent, symptoms are severe enough to warrant therapy.!
The definitive treatment for symptomatic myomas has
always been surgical and myomas account for up to 40
per cent of all hysterectomies in pre-menopausal women.?

Treatment modalities for symptomatic myomas other
than surgery include - myolysis, embolization of feeding
arteries (invasive), GnRH agonist and antagonists,

selective oestrogen receptor modulators [SERM],
danazole, gestrinone, anti-progestogens and aromatase
inhibitors.® But these have certain limitations. Danazol
reduces uterine volume by 18-23 percent but is associated
with  marked androgenic side-effects and liver
dysfunction.* Gonadotrophin releasing hormone agonist
(GnRH) reduces leiomyoma size to about 50 per cent in 3
month but is expensive, has to be given parenterally and
is also associated with hypoestrogenism leading to hot
flushes, vaginal dryness and bone loss.>® Uterine artery
embolization has been shown to decrease leiomyoma size
by 35-69 per cent, improve menorrhagia and reduce pain,
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but there are potential risks of premature ovarian failure
and uterine synechia.”

Although the aetiology of these tumours is unknown,
there is no doubt that leiomyoma growth is dependent on
sex steroids. Epidemiological and experimental evidences
have established that ovarian hormones play an essential
role in the pathogenesis of this disease. Deprivation of
ovarian oestrogen causes leiomyoma to shrink.® Some
investigators have shown that leiomyoma tissues are a
source  of oestrogen. Oestrogen secreted by
leiomyomatous  tissue may reach a sufficient
concentration within the local compartment to support its
own growth.® The capacity of local oestrogen production
is linked to the elevated activity of the aromatase enzyme,
identified in this tumour.°

Aromatase inhibitors were originally developed for the
treatment of breast cancer. Letrozole is a highly potent
non-steroidal aromatase inhibitor. It inhibits oestrogen
biosynthesis by about 99% at the dose of 2.5 mg/day.!!
The aim of the present study was to evaluate the effects
of letrozole on the size of the uterus and on the size and
symptoms of uterine leiomyomas in the reproductive age
women.

METHODS

After approval by the Hospital Ethical Committee, this
prospective study was conducted in the department of

Obstetrics and Gynaecology at Patna Medical College
and Hospital, Patna over a period of 2 years from October
2011 to September 2013. 60 women between 30-45 years
of age with menstrual or pressure symptoms on the bowel
or urinary system, and having number of myoma <4 and
size of single myoma >2cm in diameter on ultrasound
were included in the study. Patients with neoplastic,
renal, liver, haematological and infectious disease, oral
administration of any type oestrogen and progesterone in
previous 3 month, BMI>30kg/m?, history of previous
deep venous thrombosis or coagulopathy, history of
osteopenia or osteoporosis, ovarian cyst detected by
Transvaginal ultrasound (TVS), endometrial
abnormalities on dilatation and curettage or by TVS were
excluded from study. Patients with uterine leiomyomas
who requested immediate surgical treatment or who were
trying to become pregnant in the following one year were
also excluded.

Patients fulfilling the inclusion criteria were informed
about advantages and side- effects of letrozole use, and
were counselled and advised to use barrier methods of
contraception during entire study period. After informed
consent, demographic and baseline clinical profile
including details of menstrual cycle, symptoms and their
severity was noted and accordingly symptomatology
score determined. It is an objective assessment of the
symptoms related to uterine myoma taking into account
the menstrual volume, duration of flow, presence or
absence of dysmenorrhoea and pressure symptoms with
sum total of four to twelve point as shown in Table 1.1

Table 1: Scoring system used to evaluate the symptomatology.

1. Normal 3-7 Absent Absent
2. Increased >7 Mild Mild
3. Heavy Menorrhagia/ Metrorrhagia Disabling Severe

A complete general and gynaecological examination was
done.  Laboratory analyses included complete
haemogram, Renal and Liver function test, thyroid
profile, blood sugar, bleeding time and clotting time. All
participants underwent dilatation and curettage before
entering the study. After complete evaluation, all women
were prescribed to take tab. Letrozole 5mg/day
continuously for 3 month (Femara, Novartis).

A detailed baseline transvaginal ultrasound was done on
all patients in the early follicular phase to know the exact
size and volume of uterus, number, size, volume and
location of myomas, volume of ovary and endometrial
thickness at the start of treatment. A repeat ultrasound
was done after completion of therapy for 3 month. TVS
was performed by the same experienced operator using
Toshiba model ultrasonography machine with a
transvaginal 6.5 MHZ probe. Uterine, leiomyoma and
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ovarian volume was measured by applying Ellipsoid
Formula V- D1xD2xD3x.52. Where D1, D2 and D3 are
the longitudinal, transverse and cross-sectional diameter
of the fibroid respectively.® When 2 or > leiomyomas
were detected, the arithmetic mean was used.

Lumbar spine bone mineral densities were also measured
with the use of DEXA SCAN (dual energy x-ray
absorptiometry) at the initiation of therapy and at the end
of 3 month, to determine any loss of bone mineral
density.

Patients were followed at 3 month after stopping therapy,
complete hemogram was repeated. Patients were asked
about improvement or deterioration of symptoms and
note was made of any adverse effects, and underwent
clinical examination for uterine size.
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The change in leiomyoma volume was the primary
outcome. Secondary outcomes like Changes in the uterine
volume, ovarian volume, endometrial thickness,
haemoglobin percentage, lumbar spine bone mineral
densities and side-effects if any were also noted.

RESULTS

Total 60 cases were enrolled for study. 10 women left
treatment (drop-out rate -17%) while rest 50 completed
the 3 months treatment protocol. Reasons for drop out
cannot be commented as they never reported back to us
during the study period of 2 years. Baseline
characteristics are shown in Table 2.

Table 2: Baseline characteristics of study
population (n=50).

Age (years) 39.9+23.72
Parity (n) 3.08+3.16
BMI (kg/m?) 23.66+2.79
Myoma volume (cmd) 65.74+30.58

Abnormal and excessive uterine bleeding (AUB) was the
commonest problem reported by 38 cases (76%) followed
by dysmenorrhoea in 28 (56%) and urinary frequency and
others in 10 (20%) for which they came to the hospital.

Among AUB, 62% had menorrhagia, 26% poly-
menorrhagia, and  12%  reported to  have
menometrorrhagia. At enrollment, the symptomatology
scores were 4-6, 7-9 and 10-12 in 20 (40%), 28 (56%)
and 2 (4%) of women respectively as shown in Table 3.

Table 3: Symptomatology scores after
letrozole treatment.

4-6 20 36
7-9 28 14
10-12 2 0

In this study, mean uterine volume decreased by 19.58%
(p<0.01), while mean volume of dominant leiomyoma
decreased by 47.68% (p<0.01) after three months of
complete treatment.

But, ovarian volume increased significantly (P<0.01), this
happened probably because letrozole promotes the
overall growth of ovary, including follicular growth.
Furthermore, hemoglobin concentrations were
significantly higher at the end of the study. It increased
from 9.56g/dl to 10.76g/dl. On the other hand no
significant change in mean endometrial thickness was
detected, as shown in Table 4.

Table 4: Clinical outcomes after letrozole treatment.

Mean value of myoma volume (cmd) 65.74+30.58
Mean value of uterine volume (cm?®) 177+13.72
Mean value of ovarian volume (cmd) 8.18+0.51
Mean value of Hb% (g/dl) 9.59+1.26
Mean value of endometrial thickness 4.05+0.45
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Figure 1: Side-effects of letrozole.
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34.39+17.3 47.68% fall <0.01
142.34+11.35 19.58% fall <0.01
19.37+0.84 136.79%rise <0.01
10.76+0.85 12.20% rise <0.01
4.04+0.44 No significant changes  0.258

Sweating and hot flushes were noted in 28% of patients,
nausea and vomiting occurred in 24%. Twelve percent of
the cases complained of joint pain, fatigue and muscle
ach and headache in 4% of the patients. No side-effects
were observed in rest 20 % of patients. However, none of
the patients discontinued the therapy because of side
effects, as shown in Figure 1.

In this study, all the patients were advised DEXA-SCAN
at the beginning and at the end of study and t-score value
was evaluated to know any evidence of osteopenia or
osteoporosis. But, among 50 patients which were selected
for study, only 25 Patient was willing for DEXA-SCAN,
probably because of their high cost. Baseline t-score
among these 25 patient was within normal range (-1 to
+1) and no change was found at the end of treatment.
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However, the result was inconclusive because t-score
value was not evaluated in remaining 25 patients.

DISCUSSION

Oestrogen concentration in leiomyoma has been reported
to be elevated because of the capacity of local oestrogen
production in the myomatous tissue, promoted by the
paracrine action of this hormone, which enables the
myoma to partly control its own growth.** Leiomyoma
cells also express a high level of aromatase 450, which
catalyzes the conversion of androgen to oestrogen; they
would logically appear to have a role in the management
of these tumours. Use of aromatase inhibitors in the
treatment of uterine leiomyoma appears to offer a series
of advantages over the analogues of GnRH which have
been tried extensively for this condition.'® The differential
inhibition of oestrogen synthesis in the leiomyoma and
ovary can reduce the volume of the tumour, without the
systemic adverse effects observed with GnRH analogues
(phenomenon of flare-up and menopausal symptoms in
general).

This concept was first used by Shozu et al, who used
fadrozole 2mg once a day for 8 weeks in perimenopausal
women and recorded a 71% reduction in myoma size.
Apart from this, many other studies have reported on the
use of various aromatase inhibitors in this condition with
variable results.

In this study, the wvolume of myoma decreased
significantly ~ from  baseline mean value of
65.74£30.50cm3 to 34.39£17.3cm® at the end of
treatment. Parsanezhad et al. used letrozole in a daily
dose of 2.5 mg for 12 weeks and found reduction in
leiomyoma volume by 31.7%, 42.71% and 45.6% after 4
weeks, 6 weeks and 12 weeks of treatment with letrozole
respectively.'” Gurates et al reported that at the end of 3
month, letrozole resulted in a mean 46.72% reduction of
original uterine leiomyoma volume and mean reduction
of original uterine volume by 21.67% whereas Hilario SG
et al reported that there was average reduction of uterine
volume of 9.32% attaining up to 30% with the use of
anastrazole 1 mg/day over 12 weeks.?*?

This study also demonstrated an increase in the
haemoglobin concentration which may be due to an
improved menstrual pattern. Baseline mean value of
haemoglobin concentration was 9.59+1.26 g/dl and at the
end of treatment it was 10.76+0.85 g/dl and hence
statistically significant (p <0.01). The symptomatology
scores were 4-6, 7-9 and 10-12 in 72%, 28% and 0% of
the cases at the end of 3 month and hence, overall
improvement in scores were observed. Baseline mean
value of endometrial thickness on day 4 of cycle was
4.041£0.45 mm and no significant change in endometrial
thickness was detected at the end of treatment.

In the present study, ovarian volume increased
significantly (p<0.01) from baseline mean value of
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8.18+0.51cm?3 to 19.3+0.84cm3 at the end of 3 month. In
present study, we had not done TVS of patients at every
month and results were also not evaluated monthly, but
overall significant increase in ovarian volume was seen.
Gurates et al, reported that left ovarian volume was
significantly (P<0.01) increased compared with baseline
for each month of therapy except for the first month, right
ovarian volume was significantly (p<0.01) increased only
for the third month.!® Administration of letrozole to
cycling female rats caused a dose dependent inhibition of
uterine weight and a statistically significant increase in
ovarian weight.®

Overall no loss of bone mineral density was seen at the
end of treatment with letrozole among 25 patients who
undergone DEXA-SCAN. Gurates et al reported no loss
of bone mineral density with letrozole use, found as
advantage over GnRH agonist. Short-term use of
aromatase inhibitor has no clear effects on the bone
mineral density (BMD) though long term use may result
in its loss.?° In the present study, therapy was given for a
very short duration of 3 months and is unlikely to have
caused a significant and measurable loss of BMD.

Administration of letrozole in the early follicular phase is
known to increase gonadotropin secretion and hence
follicular recruitment and ovulation, thus increasing the
risk of pregnancy.?! Sex steroids might affect the
beneficial and therapeutic effects of Letrozole. So, in this
study oral contraceptive or progestin were not used as a
method of contraception. With the use of barrier method
of contraception, no conception was noted in the present
study. This study was designed for a short duration of 3
month and post-treatment follow up could not be done.
So, long term effects of letrozole were not evaluated on
regrowth of myoma and re-occurrence of symptoms.

CONCLUSION

Letrozole, the aromatase inhibitor used in symptomatic
women of reproductive age group resulted in volume
reduction of the uterus-leiomyoma structure and was
effective in controlling the more frequent symptoms of
this disorder with fewer side effects.
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