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Introduction
Ectopic pregnancy is defined as the condition where
fertilized ovum implants mostly in Fallopian tubes, and
anywhere except the uterine cavity.[1] In recent years,
the diagnosis of ectopic pregnancy can be established

more early with the increased use of transvaginal ultra-
sonography and β-hCG in many centers.[2] Early diag-
nosis contributes to the decrease in deaths related to
ectopic pregnancy and cases can be diagnosed without
being ruptured in this way.[3] In ectopic pregnancy,

Özet: Tek doz metotreksat tedavisinde baflar›y› 
etkileyen prognostik faktörlerin belirlenmesinde 
3 y›ll›k analiz: Tek merkez deneyimi
Amaç: Amac›m›z ektopik gebelik tan›s›yla metotreksat uygulanan
olgular›n tedavi sonuçlar›n› ve tedavi baflar›s›n› etkileyen faktörle-
ri incelemektir. 

Yöntem: Ocak 2015 ile Ocak 2018 aras›nda Sa¤l›k Bilimleri Üni-
versitesi ‹stanbul Kanuni Sultan Süleyman E¤itim ve Araflt›rma
Hastanesi Kad›n Hastal›klar› ve Do¤um Klini¤i’ne baflvurup tek
doz metotreksat tedavisi alan 221 hasta baflar›l› olan ve olmayan
diye iki alt gruba ayr›ld›. Baflar›y› etkileyebilecek olas› demogra-
fik, klinik ve laboratuvar bulgular› retrospektif olarak karfl›laflt›r›l-
d›. 

Bulgular: Metotreksat tedavisi sonras› baflar› oran› %76.9 olarak
bulundu. Baflar›s›z olan grupta serum β-hCG de¤erleri baflar›l›
olan gruba göre anlaml› olarak yüksek bulunmufltur (baflar›l› olan
grubun β-hCG de¤eri: 2301.61±385.9 mIU/ml, baflar›s›z olan gru-
bun β-hCG de¤eri: 5459.9±1255.3 mIU/ml; p<0.05). 

Sonuç: Tek doz metotreksat tedavisi seçilmifl olgularda ektopik
gebelik tedavisinde cerrahiye alternatif etkili bir yöntemdir. β-
hCG seviyesi tedavi baflar›s›nda önemli bir kriterdir. 

Anahtar sözcükler: Ektopik gebelik, tek doz metotreksat tedavi-
si, β-hCG.
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Abstract

Objective: Our aim is to investigate the factors affecting treatment
outcomes and treatment success in cases who received methotrexate
for the diagnosis of ectopic pregnancy. 

Methods: A total of 221 patients who admitted to Gynecology and
Obstetrics Department of Kanuni Sultan Süleyman Training and
Research Hospital at Health Sciences University between January
2015 and January 2018 and underwent single-dose methotrexate
treatment were separated into two groups which were successful and
unsuccessful. Potential demographic, clinical and laboratory results
which may affect the success were compared retrospectively.

Results: The success rate after methotrexate treatment was found
76.9%. In the unsuccessful group, serum β-hCG values were signif-
icantly higher than the successful group (serum β-hCG values of
successful group: 2301.61±385.9 mIU/ml, and serum β-hCG values
of unsuccessful group: 5459.9 ±1255.3 mIU/ml; p<0.05). 

Conclusion: In selected cases, single-dose methotrexate treatment is an
effective alternative method for ectopic pregnancy treatment compared
to surgery. β-hCG levels are significant criteria for treatment success. 

Keywords: Ectopic pregnancy, single-dose methotrexate treat-
ment, β-hCG.



methotrexate was first used by Tanaka et al. in 1982.[4]

The success of methotrexate treatment can reach up to
92% when it is used in appropriate patients; however,
since the tubal rupture risk continues despite the med-
ical treatment and early diagnosis, it has been brought
to the agenda to determine the success factors in med-
ical treatment.[5]

The purpose of our study is to investigate the fac-
tors affecting medical treatment in patients who
received ectopic pregnancy diagnosis and underwent
methotrexate treatment in a three-year period in our
clinic. 

Methods
A total of 471 patients who received ectopic pregnancy
diagnosis and treated between January 2015 and
January 2018 at the Gynecology and Obstetrics
Department of Kanuni Sultan Süleyman Training and
Research Hospital of Health Sciences University were
reviewed retrospectively. Of the recorded patients,
those underwent surgical procedure were excluded
from the study. Two hundred and twenty one patients
who were suitable for single-dose methotrexate treat-
ment were included in the study. Before the treatment,
blood types, complete blood counts, liver function
tests, and creatinine and blood urea nitrogen values of
all patients were checked to determine conditions pre-
venting methotrexate treatment. The patients were
informed about methotrexate treatment and the
informed consents of all patients were received. The
cases who were stable hemodynamically, appropriate
for follow-up after treatment, had ectopic focus sizes
below 4 cm, were not ruptured and had no fetal cardiac
activity were considered suitable for methotrexate
treatment and they were administered 50 mg/m2 intra-
muscular single-dose methotrexate. After the adminis-
tration, β-hCG values repeated on 4th and 7th day
when MTX dose was administered. When there was a
decrease for more than 15% between 4th and 7th days,
all cases were followed up weekly until their β-hCG
values decreased below 5 IU/ml, and these cases were
considered successful for the methotrexate treatment.
However, the cases who did not have a decrease more
than 15% between 4th and 7th days, the cases with
tubal rupture and hemodynamic instability, and the
cases who received a second dose of methotrexate were
considered to be unsuccessful cases.

In the beginning, 221 patients who underwent
methotrexate treatment were separated into 2 groups,
as the group with successful results for medical treat-
ment and the group with unsuccessful results for med-
ical treatment.

The patients in both groups were compared by
reviewing retrospectively in terms of age, gravida, par-
ity, abortion, curettage, risk factors for ectopic preg-
nancy, and β-hCG values in the beginning and during
the medical treatment.

Statistical Package for Social Sciences 20.0 (SPSS
Inc., Chicago, IL, USA) was used for the statistical
analysis of the study. Data distribution was evaluated by
Kolmogorov-Smirnov test. In addition to descriptive
statistical methods (mean, standard deviation) for the
analysis of the data with normal distribution, independ-
ent t-test was also used for pairwise comparison. The sig-
nificance level of the results was considered p<0.05.

Results
The mean age of the patients was 32.33±5.5 years,
week of gestation was 6.61±1.54, gravida was 2.9±1.6,
parity was 1.2±1.1, curettage was 0.1±0.4, and abortion
was 0.5±0.9 (Table 1). While single-dose methotrex-
ate treatment was successful in 170 (76.9%) out of 221
patients, it was unsuccessful in 51 (23.07%) patients.
Of 51 patients in the group with unsuccessful results
for methotrexate treatment, laparoscopic salpingecto-
my was performed in 20 patients, salpingectomy by
laparotomy in 10 patients and second-dose methotrex-
ate was administered to 21 patients. Demographic,
clinical and laboratory data of both groups are given in
Table 2. No significant difference was found between
two groups in terms of age, gravida, parity, hemoglo-
bin and hematocrit levels. Serum β-hCG values on the
day that methotrexate was administered (p<0.05), and
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Table 1. The demographic characteristics of the patients who un-
derwent single-dose methotrexate treatment. 

Number of patients (n=221)

Age 32.33±5.5

Gravida 2.9±1.6

Parity 1.2±1.1

Abortion 0.5±0.9

Curettage 0.1±0.4

Week of gestation at admission 6.61±1.54



β-hCG values on 4th and 7th days was significantly
higher in the group which was unsuccessful for single-
dose methotrexate (p<0.001). First day methotrexate β-
hCG value was 5459.9±1255.3 mIU/ml in the unsuc-
cessful group while it was 2301.61±385.9 mIU/ml in
the successful group.

When admission complaints were analyzed, there
was no significant difference between two groups in
terms of affecting the success of methotrexate treat-
ment (p=0.498).

In Table 3, the groups which were successful and
unsuccessful in methotrexate treatment were compared in
terms of ectopic pregnancy risk factors, and the patients
who had ectopic pregnancy previously and received
methotrexate for risk factors and underwent surgical pro-
cedures were included. No difference was found in terms
of parameters evaluated in both groups (p=0.207).

When the patients were analyzed according to the
location of ectopic focus, no difference was found
between two groups in terms of predicting the success
of methotrexate treatment according to the location of
ectopic focus (p=0.144) (Table 4).

Discussion
Ectopic pregnancy is one of the most important rea-
sons for maternal mortality and morbidity in the first

trimester.[6] With the increased use of ultrasonography
and β-hCG values, the diagnoses can be established at
an earlier period without any rupture development,
and therefore medical treatment option can be offered.
Since methotrexate use is effective and safe, the med-
ical treatment decreased the frequency of surgical pro-
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Table 2. The comparison of two groups in terms of demographic, clinical and laboratory data. 

Successful (n=170) Unsuccessful (n=51) p-value

Age 32.42±5.79 32.01±4.67 0.645

Gravida 2.98±1.65 2.72±1.31 0.300

Parity 1.18±1.08 1.17±1.05 0.973

Abortion 0.58±1.01 0.31±0.54 0.071

Curettage 0.11±0.47 0.09 ±0.3 0.780

Week of gestation at admission 6.49±1.56 7±1.41 0.040

Hemoglobin value at admission (mg/dl) 11.78±1.6 11.47±1.75 0.228

Hemoglobin value at hospital discharge (mg/dl) 11.88±1.12 10.41±1.22 0.358

β-hCG value on the first day of methotrexate (mIU/ml) 2301.61±385.9 5459.9±1255.3 0.005

β-hCG value on the 4th day of methotrexate (mIU/ml) 1958.2±281.9 5844.1±1247.3 <0.001

β-hCG value on the 7th day of methotrexate (mIU/ml) 1226.1±200.3 5584.6±1253.2 <0.001

Admission complaints 0.498

Vaginal bleeding 30 (13.6%) 8 (3.6%)

Stomachache 89 (40.3%) 23 (10.4%)

Inguinal pain 45 (20.4%) 19 (8.6%)

Menstrual delay 6 (2.7%) 1 (0.5%)

p<0.05: statistically significant.

Table 3. Risk factors for ectopic pregnancy in both groups. 

Successful Unsuccessful p-
(n=170) (n=51) value 

Risk factor 0.207 

Previous ectopic pregnancy 10 (4.5%) 5 (2.2%)

Previous tubal surgery 6 (2.7%) 3 (1.3%)

None 154 (69.6%) 43 (19.4%)

p<0.05: statistically significant.

Table 4. Ectopic focus locations in both groups. 

Successful Unsuccessful p-
(n=170) (n=51) value

Location 0.144 

Tubal 163 (73.8%) 46 (20.8%)

Cornual 6 (2.7%) 3 (1.4%)

Scar 1 (0.5%) 2 (0.9%)

Ovarian 0 0

Cervical 0 0 

p<0.05: statistically significant.
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cedure.[6] Ectopic pregnancy is seen mostly in oviducts;
however, ectopic pregnancies can also be observed in
locations such as cervical area, cesarean scar line, ovary
and abdomen. In our study, we did not observe any
cervical and ovarian pregnancy in patients who
received single-dose methotrexate; the ectopic focus
was mostly in the ampulla which is consistent with the
literature, and we observed in 207 (94.6%) patients
that ectopic focus location was ampulla. However, the
location of ectopic focus was not significant to predict
methotrexate success.

In the ectopic pregnancies, different regimes are
used for methotrexate treatment. They are single- or
multiple-dose, local or systemic administrations.
However, considering the ease of use and treatment
cost, single-dose regime is preferred more frequently.[7]

In our study, we analyzed the patients who underwent
single-dose methotrexate treatment.

Success rates of single-dose methotrexate adminis-
tration for ectopic pregnancy reach up to 92%.[8] In our
study, treatment success for the cases we administered
single-dose methotrexate was 76.9%, which was con-
sistent with the literature.

Some studies reported the presence of low β-hCG
values in cases before the treatment (mostly <4000
IU/ml), absence of fetal cardiac activity and small
ectopic pregnancy mass as the factors affecting the suc-
cess of methotrexate treatment.[9,10] However, there are
various studies reporting that high level of β-hCG in
the beginning of treatment is the most important fac-
tor affecting treatment, which means that success rates
significantly decreases as pre-treatment β-hCG level
increases.[11,12] In our study, consistent with the litera-
ture, we found that β-hCG level was higher in unsuc-
cessful group (5459.9±1255.3) compared to the suc-
cessful group (2301.61±385.9).

In the meta-analysis of Barnhart et al. where they
reviewed 26 articles and 1327 cases, the authors found
the success rate 92.7% for multiple-dose regime and
88.1% for single-dose regime while total success rate
89% for methotrexate treatment.[8]

U¤urlucan et al. analyzed 83 cases who underwent
single-dose methotrexate treatment, and they achieved
success in 65 (78.3%) cases while the treatment was
unsuccessful in 18 (21.7%) cases. At the end of study,
the authors observed that the rates of unsuccessful

cases increase where β-hCG levels are above 2000
mIU/ml and ectopic focus size is above 30 mm.[13] In
our study, we also found that high β-hCG value is one
of the factors affecting the success rates negatively.
However, we did not take ectopic focus size into con-
sideration unlike the study of U¤urlucan et al.

Aka et al. retrospectively analyzed 65 patients who
received single-dose methotrexate, and they found that
86.2% (n=56) of the patients were responsive to the
methotrexate treatment while 13.8% (n=9) of them
were unresponsive. While the mean ‚ hCG value of the
responsive group was 1435.68±1186.1, it was 2960.11±
1626.55 in the unresponsive group. There was no sta-
tistically significant difference between two groups in
terms of β-hCG values.[14] Similarly, Lispcomb et al.
found that β-hCG levels were significantly high in the
group which had unsuccessful results for single-dose
methotrexate treatment, and they concluded that pre-
treatment β-hCG values are the best prognostic data to
predict the success of methotrexate treatment.[15]

Y›ld›r›m et al. retrospectively analyzed 85 ectopic
pregnancy cases who were treated with methotrexate,
and found that the success rate was 88.2% after
methotrexate treatment; unlike the literature, the
authors found no significant difference between the
cases responsive to the treatment and the cases unre-
sponsive to the treatment in terms of pre-treatment β-
hCG values, mass sizes and endometrial thickness.[16] In
our study, we considered that high β-hCG values were
risk factors for the unsuccessful treatment, but we did
not evaluate the endometrial thickness.

In the study of Y›ld›z et al., the authors retrospec-
tively analyzed 351 patients who were established the
diagnosis of ectopic pregnancy and received single-
dose methotrexate, and they found that 240 (68.3%) of
351 patients were successfully treated with single-dose
methotrexate while the treatments of 111 (31.7%)
patients with single-dose methotrexate were unsuc-
cessful. Mean β-hCG value was 1265 mIU/ml in the
group which underwent successful single-dose
methotrexate treatment while it was 5751 mIU/ml in
the unsuccessful group.[17]

K›l›ç et al. included 99 patients who underwent sin-
gle-dose methotrexate treatment in the study, and the
single-dose methotrexate treatment was successful in
67 (67.6%) patients. Serum β-hCG value was 3562
mIU/ml in the unsuccessful group and 819 mIU/ml in



the successful group, and the authors found that serum
β-hCG values were significantly higher in the unsuc-
cessful group than the successful group.[18]

Pulato¤lu et al. analyzed 101 cases with tubal
ectopic pregnancy diagnosis who underwent single-
dose methotrexate treatment, and they found the suc-
cess rate of methotrexate treatment 77.2% (n=79).
They concluded that the patients with β-hCG levels
below 1362 mIU/mL are appropriate candidates for
methotrexate treatment.[19]

Conclusion
Methotrexate treatment is safe and effective for ectopic
pregnancy, and it is an effective alternative method for
the treatment of ectopic pregnancy in selected cases
compared to the surgical procedure. β-hCG levels are
significant criteria for treatment success.
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