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Abstract

Background: Miscarriage is the loss of a pregnancy before the period of viability. In the
better resourced parts of the world, fetuses weighing 500 g or more or a gestational age above
24 weeks can survive although they may be handicapped. A missed miscariage is a honviable
intrauterine pregnancy that has been retained within the uterus without spontaneous abortion.
Aim is to compare the synergistic effect of methotrexate versus letrozole before misoprostol
for induction of first trimester missed miscarriage. Method: The study was conducted at
Minia University Hospital and Eledwa General Hospital in the period from February 2021 to
February 2022. The study included 199 women randomly allocated into two groups: Group
(A): 99 women received letrozole (2.5 mgx3 tablets/day) + misoprostol (200 pg)/8h for 3
days], and Group (B): 100 women received [methotrexate (50 mg) im+ misoprostol (200
ug)/8h for 3 days]. Result: Both letroazole and methotrexate are effective in increasing the
efficiency of misoprostol in inducing first trimester missed with a better side effects profile in
the letrozole group. Conclusion: Letrozole administration prior to misorostol can be a safe
and effective treatment in inducing first trimester missed miscarriage.
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Introduction

Miscarriage, spontaneous or induced, is a
common complication of pregnancy and
exploration of available and safe regimens
for medical abortion in developing coun-
tries seems crucial. Based on the reports
of WHO, 53 million miscarriages occur
annually™. Inducing miscarriage by drugs
is vastly used in global level and its use
has increased since 1950, Selected
method for terminating pregnancy in
1960s was vacuum aspiration surgery, and
then by manufacturing mifepristone in
1980s, usage of pregnancy termination
methods by drugs increased .
Misoprostol is a cheap drug which could
be kept in room temperature and usually
used as vaginally and orally ™. Besides
being affordable and efficient, misoprostol
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has lower side effects and doesn’t need
special care during use. This drug is well
tolerated by patients and reduces treatment
costs significantly and also significantly
reduces curettage and need for surgical
intervention &,

Misoprostol is a prostaglandin that causes
myometrial contractions, cervical softe-
ning and dilatation. It is used to induce
miscarriage and labor and to treat atonic
postpartum hemorrhage and peptic ulcers.
It has the advantage of being cost-effective
and stable with a low rate of side effects,
which has led to it being included in the
World Health Organization list of essential
medications. Misoprostol is licensed for
use to induce miscarriage in Egypt. It has
not been licensed to induce labor or
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miscarriage in certain countries such as
Germany, but it is used off-label to induce
labor in the UK and in Germany®..

Misoprostol by itself is used for the
medical management of miscarriage as an
alternative to surgery, with a success rate
up to 65%. It is more effective in the early
stages of pregnancy, where it also has the
advantage of being cheaper, less invasive
and avoiding surgical complications. For
the Increasing failure rate  with
misoprostol and other side effects as
severe bleeding, many combination with
other medication is under trial to increase
success rate of complete miscarriage I,

Letrozole is a third-generation aromatase
inhibitor. Letrozole followed by prosta-
glandin has been proposed as a novel
method of conducting medical termi-
nations of pregnancy. Its proposed
mechanism involves a drop in serum
estrogen levels, leading to altered proges-
terone receptor concentration resulting in a
loss of pregnancy . It acts by suppressing
the peripheral conversion of androgens to
estrogens which is used to stimulate
ovulation in infertile women suffering
ovulatory dysfunction. This drug is one of
the main drugs for inhibiting aromatase,
with a relatively short 45-hour half-life,
which is active orally and inhibits
aromatase enzyme reversibly. By this
drug, estrogen synthesis block leads to
increase endogenous gonadotropin and
finally stimulates growth of ovarian
follicles, and also this drug could play a
role in abortion therapy via inhibiting
estrogen synthesis . It is hypothesized
that acute suppression of the serum
estradiol concentration by letro-zole in
early human pregnancy would increase
uterine artery resistance and affect corpus
luteum function, thus facilitating termi-
nation in early pregnancy !,

As a third-generation aromatase inhibitor
and also non-steroidal inhibitor, letrozole
also has benefits including potent
reversible and anti-estrogenic effects that
prevent morphologic interference of the
endometrium and cervical mucosa. In
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addition, aromatase inhibitors have no
androgenic effects on progesterone or
estrogen, and therefore raise new
opportunities in gynecology and might be
considered a significant therapeutic
choice. However, further studies are
needed to get a more reliable conclusion
on the use of these drugs for first-trimester
missed abortion . This drug is one of the
main drugs for inhibiting aromatase, with
a relatively short 45-hour half-life, which
is active orally and inhibits aromatase
enzyme reversibly. By this drug, estrogen
synthesis block leads to increase endo-
genous gonadotropin and finally stimu-
lates growth of ovarian follicles, and also
this drug could play a role in abortion
therapy via inhibiting estrogen synthesis
[, This drug is also used to breast cancer
related to estrogen ™. Short time use of
letrozole in inducing miscarriage had no
severe consequences and its usual side
effects are sweating, arthralgia, and
fatigue, but could decrease bleeding
resulted from medical miscarriage ™.

Previous studies have reported different
results after the vaginal administration of
misoprostol alone or in combination with
other drugs. Rate of complete abortion of
between 68% and 81% was reported for
misoprostol alonet*?*3. Previous study
compared the effect of letrozole plus
misoprostol and misoprostol alone on first
trimester missed abortion, using 7.5 mg of
letrozole daily for 3 days followed by
800ug of vaginal misoprostol. They repor-
ted rates of complete abortion of 80% and
51.8%, respectively, and an induction
duration of 6.1+ 1.6 and 9.4 £ 2.2 hours,
respectively (P<0.05). Another study repo-
rted that the rate of complete abortion was
93.7% in the group taking 10 mg of
letrozole daily for 3 days followed by
600 pg of oral misoprostol and 68.7% in
the misoprostol only group 2%

Methotrexate is cytotoxic to trophoblast
and, in low doses, has minimal side effects
4 It is used to treat both gestational
trophoblastic  neoplasia and ectopic
pregnancy. The cytotoxic effects of
methotrexate on intrauterine trophoblast
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should be equivalent ™. Methotrexate
main action in abortion induction is by
increasing  trophoplast  degeneration,
increasing PG release and adding to
myometrial contractility.

The aim of the current study was to
compare the synergistic effect of letroxole
versus methotrexate prior to misoprostol
in inducing first trimester missed
miscarriage.

Patients and methods

This study was interventional controlled
randomized clinical trial and had been
conducted at Minia university hospital and
Eledwa general hospital in the period from
February 2021 to February 2022.The study
included 199 women randomly allocated
into two groups: Group (A): 99 women
received [letrozole (2.5 mgx3 tablets/day)
+ misoprostol (200 ug)/8h for 3 days], and
Group (B): 100 women received
[methotrexate (50 mg) im + misoprostol
(200 pg)/8h for 3 days]. The study was
approved by the ethical committee of the
Faculty of Medicine, Minia University.
Informed written consent was obtained
from all participants before recruitment in
the study, after explaining the objectives
of the work. Confidentiality was
guaranteed on handling the data base.

Inclusion criteria in the present study
included: gestational age less than 12
weeks, hemoglobin >10 g/dL, BMI
between <30 kg/m?® heamodynamically
stable, and missed abortion. While
exclusion criteria involved: molar preg-
nancy, uterine pathology as fibroid,
uterine  anomalies, previous uterine
surgery (e.g.,, myomectomy), coagulo-
pathy, medical disorder that contrain-
dicates induction of abortion (e.g., heart
failure), previous attempts for induction of
abortion in the current pregnancy, and
allergy to misoprostol or letrozole or
methotrxate.

The sample size was calculated with 208
subjects in each arm of the study, using
the formula for comparison of proportion
with alpha=0.01, beta=0.05, and power
=95%, and 15% dropout rate during
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follow up. Sample size calculation was
done wusing the results of a recent
randomized clinical trial designed to
compare the efficacy and safety of
letrozole with placebo pretreatment in the
medical management of first trimester
missed miscarriage *®. We calculated the
effect size that was 0.3, alpha error was
0.01 and power of 0.95 was used.
Accordingly, sample size was calculated
with G*Power (3.1.9.4) software using a
priori analysis for difference between two
independent means (two groups) indepen-
dent sample t-test. Patients allocated into
the study were randomized into either of
two groups using a computer-generated
list at a 1:1 ratio. Concealment was
achieved using opaque envelopes.

Outcome measures:

- Primary study primary outcome was
occurrence of complete miscarriage.

- Secondary study outcomes were: need
for surgical intervention, drop in Hb
level, significant blood loss, interval to
achieve complete miscarriage, and
need for repeated doses of
misoprostol.

Statistical Analysis

The collected data were coded then
entered and analyzed using the SPSS
version 25 (Statistical package for social
science) for windows 10. The following
tests were used: 1. Descriptive analysis of
the results in the form of percentage
distribution for qualitative data and
(minimum, maximum, mean and standard
deviation) calculation for quantitative
data. 2. Cross tabulation and Chi Square
test (x2): For comparison between
categorical variables and percentage
values. 3. Student t- test: For comparison
between means of two unrelated groups
with a normal distribution. 4. P-values
equal to or less than 0.05 were considered
statistically significant. 5. Simple graphs
were used to illustrate some information.

Results

The current study was a comparative
study, conducted on patients with first
trimester missed abortion, to compare

Methotrexate versus letrozole in missed miscarriage



MJIMR, Vol. 33, No. 4, 2022, pages (177-184).

between synergistic effect of methotrexate
before misoprostol and letrozole before
misoprostol in induction of first trimester
missed abortion. The study included 199
women randomly allocated into two
groups: Group (A): 99 women received
[letrozole (7.5mg) + misoprostol (200ug)],
and Group (B): 100 women received
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significantly lower among Letrozole as
compared with Methotrexate groups,
(8.10% vs. 24%, p=0.002) of the studied
women among two groups respectively.

Regarding interval from misoprostol
administration to abortion (days), days
interval was significantly shorter among
Letrozole as compared with Methotrexate

[methotrexate (50mg) + misoprostol groups, (2.04+1.38vs. 2.85+1.75, p=0.023)
(200ug)]. days among two groups respectively.

There was more drop in Hb level among
Outcome  measures in the table Methotrexate as compared with Letrozole

demonstrated a comparison between the
two studied groups regarding their
baseline data. Women’s age, parity, BMI,
gestational age, history of previous
abortions and previous C.S. showed non-
statistically significant difference between
two studied groups, (p-values >0.05).
Complete Abortion was significantly
higher among Letrozole as compared with
Methotrexate groups, (91.90% vs. 77.00%,
p=0.003) of the studied women among
two groups respectively. According to
table (3), surgical intervention was

groups, (21% vs. 18.20%) of the studied
women among two groups respectively,
but without a statistically significant
difference. Blood loss was lower among
Letrozole as compared with Methotrexate
groups, (10.20% vs. 18%, p=0.486) of the
studied women among two groups
respectively. Finally, as regarding dose
repetition for misoprostol, it was signi-
ficantly fewer among Letrozole as
compared with Methotrexate groups,
(7.10+4.2 vs. 13.64+6.8, p=0.001) tablets
among two groups respectively.

Table 1: Basic characteristics between studied groups

Studied population
. . Group (A): Group (B): )
Studied Variables L etrozole Methotrexate p-value
N= 99 N= 100
Age Mean £SD 29.3 6.8 29.6 6.0 0.712
Parity Mean +SD 3.02+1.4 2.83+1.3 0.587
BMI Mean +SD 25.86 +2.16 25.48 +2.37 0.234
Gestational age Mean +SD 6.64 £1.3 6.39 £1.9 0.384
History of previous No 47 (47.50) 56 (56.00) 0.314
abortion Yes 52 (52.50) 44 (44.00) '
. No 41 (41.40) 49 (49.00)
Previous CS Yes 58 (58.60) 51 (51.00) 0.403
Partial gr mpomplete 8 (8.10) 23 (23.00)
Outcome abortion 0.003*
Complete Aborted 91 (91.90) 77 (77.00)
Interval (days) Mean £SD 2.04 +£1.38 2.85 £1.75 0.023*
Hb level No affection 81 (81.80) 79 (79.00) 0.374
Affection 18 (18.20) 21 (21.00)
o . No 91 (91.90) 76 (76.00) *
Surgical intervention Yes 8 (8.10) 24 (24.00) 0.002
. . No 89 (89.80) 82 (82.00)
Side effect (bleeding) Yes 10 (10.20) 18 (18.00) 0.486
Tablet misoprostol Mean +SD 7.10+4.2 13.64 £6.8 <0.001*
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Discussion

Miscarriage refers to the termination of
pregnancy before the 20 weeks of
gestational age or under birth weight of
500 g . It is estimated that around 40
million abortions occur every year, either
legal or illegal, resulting in an abortion
rate  of 3.5%M. Medical abortion
decreases side effects such as bleeding and
infection, and also stress in patients,
comparing with surgery . Misoprostol is
an analogue of prostaglandin E1 which is
prescribed for the prevention and
treatment of gastric and duodenal ulcers. It
is also used in obstetrics for the induction
of labor, cervical preparation, treatment of
postpartum hemorrhage (primary and
secondary PPH), and induction abortion®.
Unlike other prostaglandins, Misoprostol
selectively affects the uterus and cervix
and has no adverse effect on the bronchi
and blood vessels &,

Success rate in the current study was
higher than the reported by Torky et al.,!*®
who found that Letrozole + Misoprostol
achieved a success rate of 78.0% in
complete miscarriage versus a success rate
of 39.0% that was achieved by Miso-
prostol alone (P<0.001), and also higher
than Javanmanesh et al.,*® compared the
use of Misoprostol with or with no
Letrozole in management of miscarriage,
they found that the rate of success was
significantly high in the group received
Letrozole+ Misoprostol than that of the
group receiving Misoprostol only (78.3%
vs. 13.0%; p=0.001). The variations
between findings may explain by different
doses and gestational age in studied
women, duration of letrozole, and differ-
rent doses of administration. However,
like previous studies letrozole in combi-
nation with misoprostol was more
effective than misoprostol alone.

On the other side, a study by Rezai et
al," on pregnant women in the first
trimester of pregnancy, the effect of
combination of misoprostol and letrozole
was compared with misoprostol alone on
the termination of pregnancy. It was
observed that complete miscarriage
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occurred in 174 women (81.3%), from
which 84 women (78.5%) were in the
misoprostol alone group and 90 women
(84.1%) in the combination group. They
eventually conc-luded that misoprostol
alone was as effective as the combination
of misoprostol and letrozole.

Methotrexate, combined with a prostag-
landin, has been used in some studies with
an effectiveness of mostly >90% ” no
trial comparing Letrozole /prostaglandin
with methotrexate/prostaglandin was iden-
tified. In a study conducted to compare the
efficacy for two medical abortion
regimens using misoprostol alone, or with
methotrexate, they found that success rate
of the methotrexate regimen was 80% and
did not differ significantly from the
misoprostol regimen that had success rate
of 849% 1,

Misoprostol alone or in combination with
methotrexate could be an acceptable
method for the first-trimester miscarriage.
Since the rate of success is similar in both
methods, it is possible to eliminate the
administration of methotrexate, which is a
cytotoxic drug with many potential side-
effects™™. Adding methotrexate treatment
to vaginal misoprostol has not been
demonstrated to be advantageous in a
clinical trial conducted to compare a group
of patients receiving methotrexate intra-
muscularly on day 1 and vaginal miso-
prostol on day 5 to terminate pregnancy in
1% trimester 31,

In a study conducted by Rudasari et al.,"
in Mashhad (2004- 2006) on 100 pregnant
women at their first trimester, the effect of
Methotrexate and Misoprostol on the
success rate of abortion was investigated.
It was found that 81 (81%) of the women
had successful medical abortion and 19
women underwent suction curettage. In a
rando-mized, controlled trial designed to
compare the methotrexate/misoprostol vs.
a more standard approach for termination
of pregnancies, the mean interval to the
end point in the methotrexate/misoprostol
group was higher (26.4 days vs. 4.5 days,
p<0.0001) 4.
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To the best of our knowledge, we
compared for the first time between
synergistic effect of methotrexate before
misoprostol and letrozole before miso-
prostol in induction of first trimester
missed abortion The current study
included 199 women randomly allocated
into two groups, group (A) included 99
women received [letrozole (7.5 mg) +
misoprostol (200 pg)] and group (B)
included 100 women received [metho-
trexate (50 mg) + misoprostol (200 pg)].
In the current study we found that
prescribing letrozole prior to misoprostol
was effective in increasing efficiency of
misoprostol  for inducing complete
abortion of non-viable fetus in the first
trimester of pregnancy as compared to
methotrexate prior to misoprostol. Also,
prescribing letrozole didn’t cause side
effects in patients and also abdominal pain
and time of bleeding in patients was
significantly lower. Complete abortion
was significantly higher among Letrozole
as compared with Methotrexate groups,
(91.90% vs. 77.00%, p=0.003) of the
studied women among two groups
respectively in the current study.

In our study, induction-to-abortion time in
Letrozole group was significantly shorter
than the Methotrexate group, days interval
was (2.04 £1.38 vs. 2.85 +1.75, p=0.023)
days among two groups respectively.
Regarding the side effects, in the current
study, both regimens were tolerated by
most women, with a few women reporting
side effects such as low-grade fever and
severe pain in addition to nausea and
vomiting; this finding agreed with the
results of other previous studies®%?,
Further randomized controlled studies are
warranted to confirm our findings in
termination of first trimester pregnancies.

Finally, this study has some strengths
points and limitations. Points of strength
include the study design as a RCT and the
relatively high number of participants
included. Regarding the limitations, we
could not evaluate the effect of different
doses of misoprostol with the least
effective dose to decrease the adverse
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effects in addition; we could not evaluate
different routes of administration.

In the current study, miscarriage induced
by methotrexate followed by misoprostol
and those induced by letrozole followed
by misoprostol were both highly
successful and acceptable to most women,
however, prescribing letrozole prior to
misoprostol was effective in increasing
efficiency of misoprostol for inducing
complete miscarriage of non-viable fetus
in the first trimester of pregnancy, and also
prescribing letrozole didn’t cause side
effects in patients and also abdominal pain
and time of bleeding in patients was
significantly lower. Using letrozole prior
to misoprostol could increase success rate
of inducing complete miscarriage by
misoprostol in the first trimester of
pregnancy, without increasing side effects.

Based on this data, we believe that
clinicians and patients will be likely to
choose letrozole unless availability or cost
is a factor. Further larger research via
various dosages and extended periods can
be necessary to find out the best treating
protocol to attain the highest rate of
success and the lowest side-effects rates.
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