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Abstract
Background: Medical management of miscarriage in the first trimester is performed with
multiple-medication regimens. We aimed to compare the efficacy and complications of combined
regimen of letrozole and misoprostol with misoprostol alone for first trimester medical abortion.
Methods: A retrospective cohort study was conducted at Babol University of Medical Sciences for
medical abortion at gestational age less than 12 weeks. All pregnant women in the first trimester
with indications for abortion between 2014 and 2015 and treated by the combined regimen of
letrozole and misoprostol or misoprostol alone were included in this study. The successful
complete abortion, the frequency need for curettage, the induction-abortion interval, drug
complications, hemoglobin, and hematocrit ratio were all retrieved from the patients’ documents.
Results: During the study period, 110 pregnant women were admitted to our hospital for medical
abortion at the first trimester and were considered for medical management. Of these, 40 women
received letrozole 7.5 mg for two days, followed by misoprostol 800 mcg vaginally. Seventy
women received only misoprostol 800 mcg vaginally. Follow-up for abortion was usually done 24
hours after the medical management. The successful complete abortion rate in the combined
regimen of letrozole and misoprostol was more than that of the misoprostol alone group (75.0%
vs. 31.4%; P= 0.001). The frequency need for curettage (P=0.001) and the mean inductionabortion interval (P= 0.021) were lower in combined regimen of letrozole than misoprostol alone
group. The drug complications, hemoglobin ratio and hematocrit ratio were similar between the
groups.
Conclusion: Our study suggested that letrozole enhances the misoprostol effect in the first
trimester of pregnancy termination and decreases some of its complications.
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Introduction

Miscarriage may occur in up to 12%–15% in each

pregnancy, and it is a common pregnancy
complication. For early medical abortion management,
multiple-medication regimens are recommended by
current clinical guidelines. The effect of prostaglandins
on preparing the cervix to induce labor has been
proven (1-5). Misoprostol is a synthetic analogue of
prostaglandin E1, causing uterotonic activities and
cervical ripening (5), but it has different effects on
inducing labor with different methods and different
doses (1, 6). As this prostaglandin is a good alternative

for dilatation and curettage and can alleviates the risks
of surgery and anesthesia (7), it is used to induce
abortion in the first and second trimesters of pregnancy
(3, 7). However, different therapeutic effects of
misoprostol are reported when it is used alone or in
combination with other medications with different
doses and different methods (1, 3, 8-11).
Letrozole inhibits the production of estrogen and
when it is used with misoprostol, it has synergistic
effects on medical abortion (5). A study on the
mechanism of letrozole with gestational age less than
63 days showed that the pulsatility index (PI) and the
resistance Index (RI) of uterine artery after three and
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seven days of intervention in a group who received
letrozole were reduced significantly compared to those
of the control group who did not receive letrozole and
their uterine blood flow and the risk of vaginal
bleeding increased as a result. In addition, a significant
decrease was observed in serum estradiol levels
compared to the control group (12). Studies in which
letrozole was used in combination with other
medications such as misoprostol for the first trimester
abortion reported a greater proportion of women with
complete abortion (12, 13).
Unlike the above studies, Rezai and et al (2014)
reported no significant difference in the combined use
of letrozole and misoprostol compared to misoprostol
alone for abortions under nine weeks of pregnancy
(14). Lee and et al (20110) examined the combined use
of letrozole and misoprostol compared to misoprostol
alone for medical abortions in the second trimester of
pregnancy and reported no significant difference in the
two groups (15), which is inconsistent with Young’s
studies (12, 16). Given the different results of the
above studies for the combined use of Letrozole and
misoprostol and for decreasing complications of
abortion, this study aimed to compare the efficacy and
complications of combined regimen of letrozole and
misoprostol with misoprostol only for the first
trimester medical abortion.

Materials & Methods
This retrospective cohort study was conducted at Babol
University of Medical Sciences for medical abortion at
gestational age less than 12 weeks. All pregnant
women in first trimester with indications for abortion
between 2014 and 2015 and treated by the combined
regimen of letrozole and misoprostol or misoprostol
only were included in this research. Forty women
received letrozole (Letrofem, 2.5 mg/tab, Iran
Hormone Co.Tehran,Iran) 7.5 mg orally once daily for
two days outpatient, and were hospitalized on the third
day and received misoprostol 800 mcg in posterior
fornix of vagina. Seventy women were hospitalized
and received misoprostol 800 mcg in posterior fornix
of vagina. Follow-up for abortion was usually done 27 days after the medical management by transvaginal
sonography. If no residues were left or endometrial
thickness was less than 15 mm, the treatment outcome
was considered perfect abortion. Curettage was usually
conducted in patients who failed to expel concepts, and

those with residues or endometrial thickness over 20
mm in ultrasound.
Medical management is chosen according to each
gynecologist’s personal preference, either by combined
regimen of letrozole and misoprostol or misoprostol
only. All gynecologists use the common practice.
They include women with gestational age less than 12
weeks with indications for abortion for the following
reasons: missed abortion, fetal malformations, or
maternal diseases. In addition, the women with pain
and heavy bleeding, the history of sensitivity to
misoprostol, severe anemia, coagulation disorders,
using
anticoagulants,
active
liver
disease,
cardiovascular diseases, uncontrolled seizures, adrenal
diseases, or using corticosteroid are considered for
vacuum aspiration.
We included successful complete abortion, the
frequency need for curettage, induction-abortion
interval, and drug complications such as fever, severe
bleeding, diarrhea, vomiting, hemoglobin, and
hematocrit ratio, which were all retrieved from the
patients’ documents.
Patients’ information such as age, height (cm), weight
(kg), and gestational age based on reliable LMP or
ultrasound at early stages of pregnancy and the number
of pregnancies was also retrieved from patients’
documents.
This study was approved by the Ethics Committee of
Babol University of Medical Sciences (No:
MUBABOL.REC.1392.3609). Since the data were
retrieved from the patients’ documents, we did not
require patients’ written informed consent. The data
were analyzed in SPSS-18 using t-test and chi-square
test. P-value<0.05 was considered significant.

Results
The mean age (SD) of the participants was 26.58 ±
6.15 years, and the mean gestational age (SD) was
40.74 ± 10.38 days. There was no significant difference
between the mean body mass index, age, gestational
age, and the gravidity of pregnant women between the
two groups (Table 1).
The successful complete abortion rate in the combined
regimen of letrozole and misoprostol was significantly
more than that of the misoprostol alone group (75.0%
vs 31.4%; P= 0.001). The frequency need for curettage
(P=0.001) and the mean induction-abortion interval
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(P= 0.021) were lower in combined regimen of
letrozole than the misoprostol alone group (table 2).
The hemoglobin level was not significantly different
before and after the complete abortion between the two
groups (Table 3). Most patients in both groups had no
medication side effects, but fever was the most
common complication in both groups.

In this study, the effects of age, height, weight, gravida,
and the abortion history were investigated in the
regression model. The results indicate that the
combined regimen of letrozole and misoprostol and
misoprostol alone were not significantly different.

Table 1. The clinical characteristics of both the cases and controls group
Misoprostol
n=70
n (%)

Letrozole +misoprostol
n=40
n (%)

P-value

Successful complete abortion

22 (31.4%)

30 (75.0%)

0.001

Need for curettage

50 (71.42%)

17 (42.5%)

0.001

Induction-abortion interval

129.11±69.16

77.28±79.10

0.021

Side effects Drugs

16 (22.85%)

10 (25.0%)

0.967

Variables

Table 2. Compare some variables of pregnant women in the intervention group and the control group
Misoprostol
n=70
n (%)

Letrozole +misoprostol
n=40
n (%)

P-value

Successful complete abortion

22 (31.4%)

30 (75.0%)

0.001

Need for curettage

50 (71.42%)

17 (42.5%)

0.001

Induction-abortion interval

129.11±69.16

77.28±79.10

0.021

Side effects Drugs

16 (22.85%)

10 (25.0%)

0.967
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Variables

Table 3. Compare hemoglobin level before/ after medical abortion in both two groups
Variables
Misoprostol group
Letrozole +misoprostol

Before medical abortion
Mean±SD
10.87±0.90
10.53±0.76

Discussion
The present study aimed to investigate and compare
the effect of misoprostol with/without letrozole in the
termination of the first-trimester pregnancy and
demonstrated that complete abortion was significantly
higher in combined regimen of letrozole and
misoprostol group than the misoprostol only group.
Similar results were found in a study by Lee et al.
(2011) on 40 pregnant women with gestational age less
than 63 days. They reported the rate of complete
abortion 86.9% in the combined regimen of letrozole

After medical abortion
Mean±SD
10.64±0.95

P-value
0.334

10.45±1.06
0.425
and misoprostol group, which was slightly higher than
our results. In our study, the successful complete
abortion rate was 57.5% in the intervention group and
32.2% in the control group [13]. The dose of letrozole
was 7.5 mg in our study, which was slightly lower than
that in Lee’s study. Our participants were younger and
had lower gestational age than their patients.
Differences in the methods used might explain the
difference in complete abortion rates in the two studies.
In another study (2012), with an increase in letrozole
from three to seven days followed by 800 mcg
misoprostol, the complete abortion rate reached 95%,
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which is comparable to the standard protocol of
mifepristone and misoprostol for the termination of
pregnancy in early pregnancy (12).
Chai et al. (2013) used letrozole, mifepristone, and
misoprostol and reported the complete abortion rate of
98% (17). It can be concluded that these abortion
medications have synergistic effects and their
combined administration can improve the therapeutic
outcome of abortion.
Rezai et al. examined pregnancies less than nine
weeks and reported that the rate of complete abortion
in both the intervention and control groups after
receiving letrozole and misoprostol was lower than that
in the present study, with no significant difference
between the two groups. The difference may be due to
different gestational age in the two groups (14). Similar
to the study conducted by Rezai, we observed less need
for abortion in the group receiving combined regimen
of letrozole and misoprostol than in the misoprostol
only group.
The mean induction-abortion interval was about
two hours less in treatment with the combined regimen
of letrozole and misoprostol group than that in
treatment with misoprostol alone, which is less than
what Yeung et al. in Hong Kong had reported. Yeung
and Chai et al. reported the median of this interval 7.5
hours (12) and 5.1 hours (17), respectively, which is
shorted than our study results.
The reduction in the induction-abortion interval in
the combined treatment group can be attributed to the
role of letrozole in facilitating the function of
misoprostol (10) and inhibiting the synthesis of
estradiol (5, 17). This was cited in all previous studies,
which highlighted reduced induction time.
In general, in terms of medication side effects
including fever, nausea and diarrhea, no significant
difference was seen in the misoprostol group and
combined regimen of letrozole and misoprostol group.
A large percentage of cases in both groups had no
complications. In our study, the incidence of fever in
the two groups with/without letrozole was estimated
11.43% and 12.5%, respectively. Similarly, Rezai et al.
reported fever in the two groups with/without letrozole
8.4% and 5.6%, respectively, which was not
statistically significant (14). Even though Lee (2011)
reported no fever in the misoprostol group, it was 3.6%
in the combined group [13]. In Yazdani et al. and our
study, the rate of nausea was higher in the combined

group than in the group without letrozole (2). Lee et al,
nonetheless, reported significantly lower rates of
nausea in the combined group than in the misoprostol
only group (14.3% vs. 16.7%) (13). In the same vein,
Rezai reported a lower rate of nausea in the combined
group than in the misoprostol only group (14).
In this study, the need for curettage in the
misoprostol group was significantly higher in those
treated with combined regimen of letrozole and
misoprostol, which is inconsistent with the findings of
Rezai’s study in which no significant difference was
found between the two groups (14).
Estrogen and progesterone are hormones for
maintaining pregnancy (18). Previous studies showed
the success of anti-progesterone medications such as
mifepristone in combination with prostaglandins for
the termination of early pregnancy (19-21). Due to the
fact that it was not available (15), letrozole was used
instead, which can inhibit estradiol synthesis and lead
to the cessation of progesterone activities by reducing
serum estradiol (16), in combination with misoprostol
for abortion (12, 14, 16). The differences between the
results in these studies and the present study could be
due to the difference in dose and duration of
administering letrozole with misoprostol and the
gestational age. However, further studies are needed to
determine the mechanism of letrozole in facilitating
medical abortion, especially when it is used with
misoprostol (16).
The present study has several limitations. It is a
retrospective study, and this may cause data fault. The
short time of monitoring cases and illegal factors were
the limitations in our study. Moreover, we failed to
identify the risk factors for abortion and monitor the
possible long-term complications in both groups.

Conclusion
The results of the current study demonstrated that
7.5mg of daily letrozole for two consecutive days,
followed by vaginal misoprostol 800 mcg proved more
effective in terminating pregnancy in the first trimester
than vaginal 800 mcg misoprostol alone.
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