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ABSTRACT
Background: The most common site of ectopic pregnancy is the fallopian tube. Most cases of tubal ectopic
pregnancy that are detected early can be treated successfully either with minimally invasive surgery or with
medical management using methotrexate.
Objective: To study the effectiveness of letrozole in management of early suspicious undisturbed ectopic
pregnancy compared to Methotrexate.
Patients and Methods: A non-randomized prospective cohort study carried out on 50 pregnant woman with
early suspicious undisturbed tubal ectobic pregnancy who were hemodynamically stable, and did not have
heterotopic pregnancy. Twenty five of patients were treated with letrozole (2.5 mg bid) for 10 days, and the
other 25 patients were treated with methotrexate (1mg\kg IM, maximum 50mg single dose), and follow up by
β-hCG on day 4 and day 7 of first dose at Obstetrics and Gynecology Department, Faculty of Medicine, AlAzhar University Hospitals from April 2020 to March 2021.
Results: The mean age of group 1 was 28.36 (±3.33 SD) with range (22-36) while the mean age of group 2
was 30.28 (±4.34 SD) with range (22-35). According to residence in group 1 there were 10 (40%) rural
resident, and 15 (60%) urban resident, while in group 2 there were 11 (44%) rural resident and 14 (56%)
urban resident. There was no statistically significant difference between the studied groups as regard age or
residence. There was no statistically significant difference between the studied groups as regard BMI, parity,
and history of assisted reproductive. Presented by vaginal bleeding or presented by abdominal pain. There
was significant difference between the different studied periods in group 1 as regard abdominal US, and
significant difference between the different studied periods in group 2 as regard abdominal US.
Conclusion: Letrozole was as effective as methotrexate, with success rates of 86% for both treatment arms.
b-Human chorionic gonadotropin levels even appeared to decrease more rapidly for women treated with
letrozole than methotrexate, although the difference was statistically significant.
Keywords: Aromatase Inhibitors, Letrozole, Ectopic pregnancy, Methotrexate.

interstitial (i.e., intramuscular/ proximal)
portion of the fallopian tube or
coincidentally with an intrauterine
pregnancy occurs in less than 10 % of
EPs. Heterotopic pregnancy (HP) refers to
the coexistence of an intrauterine
pregnancy with an EP in any of these

INTRODUCTION
The most common ectopic pregnancy
(EP) location is in the fallopian tube,
predominantly the ampullary region of the
fallopian tube. Implantation outside the
fallopian tube-in the cervix, ovary,
myometrium,
abdominal
cavity,
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locations. Nontubal EPs are pregnancies
that implant at sites other than the
fallopian tube. These pregnancies account
for less than 10 % of all EPs, though their
overall incidence has been increasing in
recent years. Furthermore, nontubal EPs
contribute disproportionately to maternal
morbidity and mortality in comparison to
tubal EPs (Panelli et al., 2015).
The classic clinical triad of ectopic
pregnancy is pain, amenorrhea, and
vaginal bleeding; unfortunately, only
about 50% of patients present with all 3
symptoms. About 40-50% of patients with
an ectopic pregnancy present with vaginal
bleeding, 50% have a palpable adnexal
mass, and 75% may have abdominal
tenderness. In one case series of ectopic
pregnancies, abdominal pain presented in
98.6% of patients, amenorrhea in 74.1%
of them, and irregular vaginal bleeding in
56.4% of patients (Samal and Rathod,
2015).
A standard treatment option for many
patients. Single- and multi-dose systemic
methotrexate (MTX) protocols are used
most commonly, with no difference in
success rate. Given its simplicity and low
complication rate, the single-dose protocol
is used more widely throughout the world
(Erdem et al., 2017).
The single dose regimen consists of an
intramuscular injection (IM) of MTX (50
mg/m2 of body surface area), with
administration of additional doses at
weekly intervals in patients with an
inadequate response. Repeated injections
are permitted every 7 days for up to 4
doses second dose is needed in 20 % or
more of patients, while less than 1 % of
patients require 3 or more doses. The
single dose regimen is associated with

fewer side effects as compared to other
regimens (Panelli et al., 2015).
Letrozole is a potent and highly
specific no steroidal aromatase inhibitor
that initially was approved for use in
postmenopausal women with breast
cancer to suppress estrogen production. It
inhibits the aromatase enzyme by
competitively binding to the heme of the
cytochrome P450 subunit of the enzyme
resulting in a blockade of androgens
conversion into estrogens with a
subsequent increase in intraovarian
androgens Letrozole, at doses of 1–5
mg/day, and inhibits aromatase activity by
97%–99% (Garcia-Velasco et al., 2010).
In the absence of estrogen priming,
progesterone
may not
exert
its
physiological functions due to a negative
effect on progesterone receptors. We
hypothesized that by inhibiting the
estrogen synthetase (the aromatase
enzyme), the progesterone would not exert
its physiological function in maintaining
pregnancy, including ectopic pregnancy
(Mitwally et al., 2020).
The aim of the present work was to
study the effectiveness of letrozole in
management
of
early
suspicious
undisturbed ectopic pregnancy compared
to Methotrexate.

PATIENTS AND METHODS
A non-randomized prospective cohort
study carried out on 50 pregnant woman
with early suspicious undisturbed tubal
ectobic
pregnancy
who
were
hemodynamically stable, and did not have
heterotopic pregnancy. Twenty five of
patients were treated with letrozole (2.5
mg bid) for 10 days, and the other 25
patients were treated with methotrexate
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(1mg\kg IM, maximum 50mg single
dose), and follow up by β-hCG on day 4
and day 7 of first dose at Obstetrics and
Gynecology Department, Faculty of
Medicine, Al-Azhar University Hospitals
from April 2020 to March 2021. Patients
included in this study gave informed
consents.
Inclusion criteria: Age between 20-35
years, parity; from P1 to P3, with early
tubal ectopic pregnancy, with no previous
ectopic pregnancy nor previous tubal
surgery or pelvic inflammatory disease
(PID).
Exclusion criteria: Patients less than 20
years and more than 35years, parity
nulliparity or multiparity , with previous
ectopic pregnancy or previous tubal
surgery or PID, and have ectopic
pregnancy at any other site rather than
fallopian tubes.
Patient
Evaluation:
All
patients
underwent complete history taking and
complete clinical examination (general
and local), laboratory investigation in the
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form of measurement of B hcG titre, CBC
and Liver, thyroid and kidney function,
and radiological investigations in the form
of transvaginal and abdominal ultrasound.
Statistical Analysis:
Analysis of data was done using
Statistical Program for the Social Science
version 20 (SPSS Inc., Chicago, IL,
USA). Quantitative variables were
described in the form of range mean and
standard deviation Median (IOR).
Qualitative variables were described as
number and percent. In order to compare
parametric quantitative variables between
two groups, Student t test or Mennwhitney U tese was performed.
Qualitative variables were compared using
chi-square (X2) test or Fisher’s exact test
when frequencies were below five.
Pearson correlation coefficients were used
to assess the association between two
normally distributed variables. P value <
0.05 is considered significant.

RESULTS
The mean age of group 1 was 28.36
(±3.33 SD) with range (22-36), while the
mean age of group 2 was 30.28 (±4.34
SD) with range (22-35). According to
residence in group 1, there were 10 (40%)
rural resident and 15 (60%) urban

resident, while in group 2 there were 11
(44%) rural resident and 14 (56%) urban
resident. There was no statistically
significant difference between the studied
groups as regard age or residence (Table
1).

Table (1): Comparison between the two studied groups according to age
Groups
Age (years)
Min. – Max.
Mean ± SD.
Median (IQR)
Residence
Rural
Urban

Group 1
(n = 25)
22.0 – 34.0
28.36 ± 3.33
28.0 (26.0 – 31.0)
No.
%
10
40.0
15
60.0

Group 2
(n = 25)
22.0 – 35.0
30.28 ± 4.34
30.0 (29.0 – 34.0)
No.
%
11
44.0
14
56.0

p
0.085

0.774

854

ATEF NABIL EL-SAYED et al.,

There was no statistically significant
difference between the studied groups as
regard BMI, parity, history of assisted

reproductive, presented by vaginal
bleeding or presented by abdominal pain
(Table 2).

Table (2): Comparison between the two studied groups according to past history
Groups
BMI
Min. – Max.
Mean ± SD.
Median (IQR)
Parity
Min. – Max.
Mean ± SD.
Median (IQR)
History of assisted
reproductive
Yes
No
Presented by vaginal bleeding
Yes
No
Presented by abdominal pain
Yes
No

Group 1
(n = 25)
26.0 – 31.2
28.21 ± 1.51
28.0 (26.9 – 29.2)

Group 2
(n = 25)
26.3 – 32.0
28.80 ± 1.81
28.2 (27.6 – 30.3)

1.0 – 3.0
2.0 ± 0.82
2.0 (1.0 – 3.0)

1.0 – 3.0
1.64 ± 0.70
2.0 (1.0 – 2.0)

No.

%

No.

%

4
21
No.
4
21
No.
2
23

16.0
84.0
%
16.0
84.0
%
8.0
92.0

3
22
No.
3
22
No.
1
24

12.0
88.0
%
12.0
88.0
%
4.0
96.0

There was no statistically significant
difference between the studied groups as

p
0.219

0.101

0.684

0.684

0.552

regard systolic BP, diastolic BP, heart rate
or temperature (Table 3).

Table (3): Comparison between the two studied groups according to General
examinations
Groups
Systolic BP
Min. – Max.
Mean ± SD.
Median (IQR)
Diastolic BP
Min. – Max.
Mean ± SD.
Median (IQR)
Heart rate
Min. – Max.
Mean ± SD.
Median (IQR)
Temperature
Min. – Max.
Mean ± SD.
Median (IQR)

Group 1
(n = 25)
110.0 – 130.0
121.60 ± 7.18
120.0 (115.0 – 130.0)

Group 2
(n = 25)
110.0 – 130.0
120.20 ± 6.84
120.0 (115.0 – 125.0)

60.0 – 80.0
70.40 ± 8.89
70.0 (60.0 – 80.0)

60.0 – 80.0
69.60 ± 7.90
70.0 (60.0 – 80.0)

0.738

61.0 – 79.0
71.28 ± 5.22
71.0 (67.0 – 76.0)

60.0 – 79.0
68.84 ± 6.36
67.0 (64.0 – 75.0)

0.145

36.5 - 37.5
36.96 ± 0.34
36.8 (36.7 - 37.3)

36.6 - 37.5
37.10 ± 0.30
37.1 (36.9 - 37.4)

0.119

p
0.484
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There was a significant difference
between the different studied periods in
group 1 as regard abdominal US and
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significant difference between the
different studied periods in group 2 as
regard abdominal US (Table 4).

Table (4): Comparison between the two studied groups according to according to
Abdominal US
Groups
Abdominal US
Baseline
Abnormal
Normal
4th day
Abnormal
Normal
7th day
Abnormal
Normal
2(p0)

Group 1
(n = 25)
No.
%

Group 2
(n = 25)
No.
%

25
0

100.0
0.0

25
0

100.0
0.0

1.0

18
7

72.0
28.0

21
4

84.0
16.0

0.308

7
28.0
18
72.0
29.64(<0.001)

There was a statistically significant
difference between studied groups as
regard ß-hCG at 7th day. There was a

15
60.0
10
40.0
13.35(0.001)

P

0.023

significant difference between different
studied periods in both groups as regard ßhCG (Table 5).

Table (5): Comparison between the two studied groups according to ß-hCG
Groups
ß-hCG
Baseline
Min. – Max.
Mean ± SD.
Median (IQR)
4th day
Min. – Max.
Mean ± SD.
Median (IQR)
7th day
Min. – Max.
Mean ± SD.
Median (IQR)
F (P0)

Group 1
(n = 25)

Group 2
(n = 25)

p

484 - 1762
1134.04 ± 368.01
1120 (843 - 1464)

523 - 1727
1119.04 ± 347.45
1262 (825 - 1356)

0.883

401 - 909
700.48 ± 200.6
735 (483 - 901)

521 - 967
805.52 ± 185.57
882 (598 - 957)

0.061

151 - 499
344.8 ± 150.28
397 (159 - 493)
273.403 (<0.001*)

163 - 508
436.68 ± 104.32
494 (393 - 499)
383.347 (<0.001*)

There was no statistically significant
difference between studied groups as
regard Antimüllerian hormone (AMH).

0.015

There was a significant difference
between different studied periods in both
groups as regard AMH (Table 6).
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Table (6): Comparison between the two studied groups according to AMH
Groups
AMH
Baseline
Min. – Max.
Mean ± SD.
Median (IQR)
4th day
Min. – Max.
Mean ± SD.
Median (IQR)
7th day
Min. – Max.
Mean ± SD.
Median (IQR)
F (P0)

Group 1
(n = 25)

Group 2
(n = 25)

p

1 - 2.9
1.92 ± 0.59
1.7 (1.5 - 2.4)

1-3
1.74 ± 0.63
1.5 (1.3 - 2.3)

0.294

0.9 - 2.8
1.82 ± 0.59
1.6 (1.5 - 2.2)

0.9 - 3
1.67 ± 0.64
1.4 (1.1 - 2.3)

0.374

0.8 - 2.7
1.72 ± 0.57
1.5 (1.4 - 2.2)
244.857 (<0.001*)

0.8 - 2.9
1.55 ± 0.63
1.4 (1.1 - 2.1)
170.963 (<0.001*)

DISCUSSION
In this study, we reported that there
was no statistically significant difference
between the studied groups as regard age
or residence. Also, there was no
statistically significant difference between
the studied groups as regard BMI, parity,
history of assisted reproductive presented
by vaginal bleeding or presented by
abdominal pain.
In this issue of fertility and sterility,
Mitwally et al. (2020) assessed the use of
letrozole for treatment of ectopic
pregnancy. Letrozole is a third-generation
aromatase inhibitor that suppresses
estrogen production. Aromatase is an
enzyme involved in estrogen biosynthesis
that converts androstenedione to estrone
and testosterone to estradiol. Letrozole
blocks the action of aromatase, preventing
a critical step in the production of
estrogens. Letrozole is used for estrogen
dependent
breast
cancer
in
postmenopausal women and ovulation
induction in women with polycystic ovary
syndrome. Because progesterone is
considered more essential than estrogen to

0.338

establish and maintain pregnancy, it is not
immediately evident why letrozole would
interrupt ectopic pregnancy. Walters et al.
(2020) hypothesized that the role of
estrogen in early pregnancy may be
underestimated, and that inhibition of
estrogen production with letrozole may
disrupt the physiological functions of
progesterone
needed
to
maintain
pregnancy.
Mitwally et al. (2020) has shown that
there was no statistically significant
difference among as regards age, body
mass index, or parity.
The present study stated that there was
no statistically significant difference
between the studied groups as regards
systolic BP, diastolic BP, heart rate or
temperature. Also, there was significant
difference between studied groups as
regard abdominal.
US, plays an important role in the
selection of the patients who have the
greatest likelihood of benefiting from
MTX therapy, as opposed to those
unlikely to be efficiently treated
medically, who should be referred for
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primary surgical treatment (Czuczwar et
al., 2018).
The significance of ultrasound for the
prediction of the effectiveness of MTX
therapy is undeniable, making it an
invaluable tool in referring patients for
medical treatment. The literature of the
subject lists various US findings relevant
for selecting optimum management
modality in EP patients. The most
important ones include the size of the
ectopic mass, the presence of fetal heart
rate (FHR) and/or gestational sac (GS),
free fluid, endometrial stripe thickness and
the vascularity of the ectopic mass
(Czuczwar, 2018).
The rising ß-hCG titers that were
inappropriate for the gestational age, as
well as ultrasound findings of absent
intrauterine gestational sac associated with
suspicious adnexal structure; minimize the
likelihood of a nonviable intrauterine
pregnancy although it was still a
possibility (Sharma et al., 2020).
In our study, we reported that there
was a statistically significant difference
between studied groups as regard ß-hCG
at 7th day. It came in disagreement with
Mitwally et al. (2020) who showed that
there no statistically significant difference
between studied groups as regard ß-hCG
at 4th, 7th and 14th day.
Also, there was a significant difference
between different studied periods in both
groups as regard ß-hCG. This was against
what Mitwally et al. (2020) said. He
showed that there was no statistically
significant difference in b-hCG levels on
the day of treatment. The decline in ßhCG levels was faster in the letrozole
group when compared with the
methotrexate group, but the difference
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was not statistically significant. It is
important to mention that he wish he
could present data on the trajectory of the
ß-hCG levels to illustrate patterns of
response to the studied treatments.
However, the ß-hCG assays were
performed at different laboratories, which
would limit the conclusions due to known
interlaboratory variability. Also, the small
sample size of patients included in the
study would add to the limitation.
In our study, we demonstrated that
there was no statistically significant
difference between studied groups as
regard AMH. Also, there was high
significant difference between different
studied periods in both groups as regard
AMH. Mitwally et al. (2020) found that,
three months after treatment, the AMH
levels were lower in the methotrexate
group when compared with the letrozole
and surgery groups although the decline
was not statistically significant. They
illustrated that there was no significant
difference between different studied
periods in 3 groups as regard AMH.
Mitwally et al. (2020) showed that
there was no statistically significant
difference in hemoglobin levels. However,
the hemoglobin levels statistically
significantly dropped in the methotrexate
treatment group after 7 days when
compared with the surgery and letrozole
treatment
groups.
Treatment
with
methotrexate also was associated with
higher levels of liver enzymes and lower
blood platelets counts. The differences in
these parameters were statistically
significant. Three months after treatment,
the AMH levels were lower in the
methotrexate group when compared with
the letrozole and surgery groups although
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the decline
significant.

was

not

statistically

CONCLUSION
Letrozole was as effective as
methotrexate, with success rates of 86%
for both treatment arms. b-Human
chorionic gonadotropin levels even
appeared to decrease more rapidly for
women treated with letrozole than
methotrexate, although the difference was
statistically significant. Letrozole did not
affect hematologic parameters, whereas
methotrexate was associated with an
increase in liver enzymes and a decrease
in hemoglobin and platelet count.
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خلفيةةةةةة البحةةةةة

الموقعععععث اشيوعععععر لعععععيوعا للحمعععععل اعععععارج العععععر

ويمكعععععن ععععععالج معحععععع

عععععاات الحمعععععل اعععععارج العععععر

عععععو قنعععععا فعععععالوب

البعععععوق التععععع يعععععت إيت عععععاف ا

عععععرا بناععععععاق إمععععععا عععععععن لريععععععا الارا ععععععة ل ي ععععععة التوغععععععل و بععععععا دار الطبيععععععة
مبكع ا
باستخدام الميووتريكسات
الهةةةةةةدل مةةةةةة البحةةةةةة

دراسععععععة تعععععع دير إسععععععتخدام دواء الليتععععععروزول فععععععى العععععععالج

الطبعععععععى للحمعععععععل المنتبعععععععذ البعععععععوقى غيعععععععر المضعععععععطرب المبكعععععععر مقارنعععععععة بعقعععععععار
الميزوتريكسات.
ععععععذة دراسععععععة لماعيععععععة مسععععععتقبلية غيععععععر ع ععععععوا ية

المريضةةةةةةا وطةةةةةةر البحةةةةةة
تعععععع إلراى ععععععا علععععععى  05امععععععر

امععععععل مرععععععابة بحمععععععل اععععععارج الععععععر

البععععععوق

ععععرا ويانعععععك مسعععععتقر ديناميكياعععععا ولععععع يكعععععن لعععععدي ا معععععل
غيعععععر الم عععععكوً فيعععععم مبكع ا
غيععععععععر متاععععععععان

ضععععععععا باسععععععععتخدام ليتععععععععروزول  5 0ماعععععععع
تعععععععع عععععععععالج  50مري ا

ضععععععععععا اععععععععععرين
عععععععععععرة سعععععععععععر لمععععععععععد  05يععععععععععام وتعععععععععع عععععععععععالج  50مري ا
بالميووتريكسعععععات  0ماععععع
وا عععععد

ياععععع معععععن العضعععععل بحعععععد قرعععععى  05ماععععع لرععععععة

والمتابععععععة بععععع  β-hCGفععععع اليعععععوم الرابعععععث واليعععععوم  7لرععععععة ولعععععى فععععع

قسععععع معععععراة النسعععععاء والتوليعععععد بكليعععععة الطععععع بمست ععععع يات لامععععععة اشز عععععر معععععن
بريل  5555إلى مارس .5550
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لععععع يكعععععن نعععععاً فعععععروي ات دالعععععة إ رعععععا ية بعععععين المامعععععوعتين

نتةةةةةابح البحةةةةة

المدروسععععععة فيمععععععا يتعلععععععا بععععععالعمر و ا قامععععععة ولعععععع يكععععععن نععععععاً فععععععري و دالععععععة
إ رععععععا ية فيمععععععا يتعلععععععا بمللععععععر يتلععععععة الاسعععععع والتكععععععافوء وتععععععاري ا ناععععععاب
المسعععععاعد والنزيعععععأ الم بلععععع

و لععععع العععععبطن وقعععععد ث عععععرت نتياعععععة البحععععع

نعععععم

يعععععاك نعععععاً فعععععري معنعععععوف بعععععين ال تعععععرات المختل عععععة المدروسعععععة فععععع الماموععععععة 0
فيمعععععععا يتعلعععععععا بالسعععععععونار ععععععععن لريعععععععا العععععععبطن وفعععععععري معنعععععععوف بعععععععين مختلعععععععأ
ال تعععععععرات المدروسعععععععة فععععععع الماموععععععععة  5فيمعععععععا يتعلعععععععا بالسعععععععونار ععععععععن لريعععععععا
البطن
االسةةةةةةةتنتا

يعععععععاك ليتعععععععروزول بعععععععن

فعاليعععععععة الميووتريكسعععععععات

يععععععع بل عععععععك

معععععععععععدات الناععععععععععاق  ٪68لكععععععععععال راععععععععععع العععععععععععالج وانخ ضععععععععععك مسععععععععععتويات
الاونععععععععادوتروبين الم ععععععععيمية الب ععععععععرية بسععععععععرعة يبععععععععر عنععععععععد النسععععععععاء الالتعععععععع
ععععععععععولان بعععععععععالليتروزول مقارنعععععععععة بالميووتريكسعععععععععات علعععععععععى العععععععععرغ معععععععععن ك
اااتالف ياك ا دالة إ را ية
الكلمةةةةةةةا الدالةةةةةةةة موبطعععععععات اشرومعععععععاتيز ليتعععععععروزول الحمعععععععل اعععععععارج العععععععر
الميووتريكسات

