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ABSTRACT
OBJECTIVE: It is controversial whether medical or surgical treatment options have more successful results in ectopic preg-
nancy treatment. Although high pretreatment serum hCG levels have been known to be the most important predictor, the 
appropriate treatment modality for a specific range of hCG level remains unclear. Furthermore, the variables that make a 
patient a bad candidate for single-dose methotrexate treatment is unclear.

The aim of this study was to identify predictive factors associated with the success of single-dose methotrexate treatment in 
women with ectopic pregnancy.

METHODS: In this retrospective study, 101 women with tubal ectopic pregnancies who had been treated with single-dose 
methotrexate were selected. The gestational ages, pretreatment hCG values, ectopic mass size, and fluid presence in the 
abdomen were compared between the groups.

RESULTS: The mean age of the patients was 30.6±5.8 (range, 19–42) years, and the gestational age at first injection was 
7.0±2.13 (range, 2.3–13.6) weeks. The overall treatment success rate was 77.2% (n=79). The mean duration of hospital 
stay was 4.21±1.89 days in the successfully treated group and 6.92±2.13 days in the failure group (p<0.05). The rate of 
treatment failure in patients with abdominal fluid was 37.8%, and it was 12.7% in the non-fluid group (p=0.03). hCG val-
ues on days 1, 4, and 7 were significantly higher in the unsuccessful group (3887–2589 mIU/mL, 2814–1287 mIU/mL, and 
1119–285 mIU/mL, respectively; p<0.05). The cutoff hCG value, which determined the failure of methotrexate treatment, 
was found to be 1362 mIU/mL.

CONCLUSION: In present study, patients with hCG value <1362 mIU/mL were found to be good candidates for methotrex-
ate treatment. Although not strictly decisional, this hCG threshold level can be used to decide on the likelihood of methotrex-
ate success or failure. Detection of abdominal fluid on ultrasonography also can be assessed as a bad prognostic factor, but 
size of ectopic mass does not correlate with methotrexate treatment success.

Keywords: Ectopic pregnancy; methotrexate; single-dose treatment.

Predictive factors of methotrexate treatment success 
in ectopic pregnancy: A single-center tertiary study 

Cite this article as: Pulatoglu C, Dogan O, Basbug A, Ellibes Kaya A, Yildiz A, Temizkan O. Predictive factors of methotrexate treatment 
success in ectopic pregnancy: A single-center tertiary study. North Clin Istanb 2018;5(3):227–231.

Ectopic pregnancy occurs when the developing blastocyst 
gets implanted at a site other than the endometrium of 

the uterine cavity. The most common extrauterine location 
is the fallopian tube, which accounts for 98% of all ectopic 
gestations [1]. Ectopic pregnancy is a potentially life-threat-

ening condition and accounts for 4%–6% of all maternal 
death [2]. Although surgical approaches are the mainstay 
of treatment, advances in early diagnosis facilitated the in-
troduction of medical treatment with methotrexate (MTX) 
for unruptured ectopic pregnancy [3].
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MTX is an antimetabolite chemotherapeutic agent 
that binds to the enzyme dihydrofolate reductase, which 
is involved in the synthesis of purine nucleotides. This 
interferes with deoxyribonucleic acid synthesis and dis-
rupts cell multiplication. Its effectiveness on trophoblas-
tic tissue has been well established and is derived from 
experience gained in using MTX in the treatment of hy-
datiform moles and choriocarcinomas. MTX is used in 
the treatment of ectopic pregnancy as single or multiple 
intramuscular injections [4–6].

The 2 most commonly used protocols for MTX ad-
ministration are single-dose and multiple-dose regimens 
(4 MTX doses that alternate with oral leucovorin). A 
meta-analysis reported that using a single-dose regimen is 
associated with a higher failure rate than using the multi-
dose regimen (12% vs. 7%) [7]. Previous studies have also 
reported similar effectiveness between single-dose and 
multi-dose treatments [8]. Moreover, single-dose regimen 
is found to be less expensive, requires less intensive moni-
toring, and does not require folinic acid rescue [7].

Although high pretreatment serum human chorionic 
gonadotropin β subunit (hCG-β) levels have been known 
to be the most important predictor associated with med-
ical treatment failure, which treatment modality is ap-
propriate for a specific range of pretreatment serum hCG 
level remains unclear [9].

The aim of this study was to identify predictive fac-
tors associated with the success of response to treatment 
with single-dose MTX regimen in women with tubal ec-
topic pregnancy.

MATERIALS AND METHODS

We conducted a retrospective study of 101 consecutive 
women with tubal ectopic pregnancies who had been 
treated with single-dose MTX from November 2015 to 
July 2016 at Sisli Hamidiye Etfal Training and Research 
Hospital in Istanbul, Turkey. The study was approved by 
the local ethics committee, and the study protocol ad-
hered to the tenets of the Declaration of Helsinki.

Patients who were >18 years old, hemodynamically 
stable with unruptured tubal ectopic pregnancy, did not 
have hepatic, hematologic, or renal disease, and treated 
with intramuscular MTX were included. Patients who 
were <18 years old, hemodynamically unstable, had other 
localizations of ectopic pregnancy (abdominal, ovarian, 
cervical, cesarean scar), had unknown treatment results, 
or underwent surgery directly before medical treatment 
were excluded. Patients who had ectopic focus with pos-
itive fetal cardiac activity direct underwent surgery and 

were not included in the study.
Demographic data such as age, parity, gestation week 

by last menstrual period, previous infertility treatment, 
previous history of ectopic pregnancy, use of intrauter-
ine contraceptive device, and clinical presentation such as 
abdominal pain, vaginal bleeding, and amenorrhea were 
documented from patients’ medical files.

Initial free hCG-β levels of all patients who had been 
treated with a single 50 mg/m2 (body surface area) dose 
of intramuscular MTX according to the tubal ectopic 
pregnancy treatment protocol [10, 11] were recorded. 
The size of ectopic mass, presence of ectopic cardiac activ-
ity, and presence of abdominal fluid around the liver and 
between the loops of intestine that have been detected by 
both abdominal and vaginal ultrasonographic examina-
tion were documented. Following MTX administration, 
serum hCG levels on days 4 and 7 were recorded. If the 
decrease in hCG level between days 4 and 7 after MTX 
administration was >15%, it was accepted as successful 
medical treatment. hCG levels were monitored weekly 
until it was undetectable. If hCG level between days 4 
and 7 failed to fall >15% of the previous serum hCG 
level, treatment with single-dose MTX was considered 
unsuccessful and a second dose was administered. No 
complications or side effects were observed among pa-
tients treated with MTX. When the patient exhibited 
signs or symptoms of ruptured ectopic pregnancy, had 
persistence of ectopic cardiac activity, or showed insuffi-
cient fall or rise of serum hCG levels, medical treatment 
was considered unsuccessful and surgery was indicated.
The statistical analyses were obtained using Statistical 
Package for the Social Sciences software, version 17.0. 
Results were considered as statistically significant when 
the P-value was <0.05.

RESULTS 

A total of 101 patients who received MTX treatment for 
ectopic pregnancy in the 9-month period were included 
in the study. The mean age of the patients was 30.6±5.8 
years. The mean gestational age at first MTX injection 
was 7.0±2.13 weeks. Of the 101 patients, 34 were mul-
tiparous, 26 were primiparous, and 41 were nulliparous. 
Six of the nulliparous patients were found to be primer 
infertile. The symptoms of patients at the time of ad-
mission to hospital were metrorrhagia for 46 (45.5%) 
patients and pain for 29 (28.7%) patients. Twenty-six 
(25.7%) patients presented to the hospital just for ab-
normal hCG levels although they were asymptomatic. 
Ectopic focus was observed in 75% of patients. Overall, 
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28% of the patients had an ectopic focal size >3.5 cm in 
diameter, and 37% had fluid in their abdomen.

The mean pretreatment hCG level for all patients was 
2874 (±2277) mIU/mL. The MTX doses used ranged 
from 50 to 100 mg, with a mean of 71.37±18.40 mg. 
Overall, 14% of the patients needed a second MTX 
dose. Second doses were administered after a mean of 
7.8 (±6.9) days, when needed. Overall, 28.4% of patients 
who had received a second MTX dose required surgi-
cal treatment. A total of 22 patients underwent surgical 
treatment after an average of 4.8±3.1 (range, 2–9) days 
due to findings of ectopic pregnancy rupture or unre-
sponsiveness to medical treatment. The overall success 
rate of medical treatment with MTX was 77.2% (n=79).
In patients in whom medical treatment failed, the hCG 
level at first day of injection was 3887±3300 mIU/mL, 
whereas in the successfully treated group, this value was 
found to be 2589±1784 mIU/mL. The hCG levels were 
significantly different between the 2 groups (p<0.017). 
The mean duration of hospital stay was 4.21±1.89 days 
in the successfully treated group and 6.92±2.13 days in 
the group with unsuccessful medical treatment (p<0.05). 
In both groups, there was no statistically significant dif-
ference in terms of the mean age of patients (30.4 and 
30.68 years), the gestational age at time of diagnosis, size 
of ectopic focus, number of pregnancies, infertility, abor-
tion, and ectopic pregnancy history (p>0.05).

There was significant difference between the 2 groups 
in terms of fluid presence in the abdomen, as detected 
by ultrasonography with abdominal probe. The rate of 
failure of medical treatment in patients with fluid in the 
ultrasonography was 37.8% and 12.7% in the non-fluid 
group (p=0.03). hCG values on days 1, 4, and 7 were sig-

nificantly higher in the unsuccessful group (3887–2589 
mIU/mL, 2814–1287 mIU/mL, and 1119–285 mIU/
mL) (p<0.05) (Table 1).

The cutoff hCG value, which determined the failure of 
MTX treatment with 71.8% sensitivity and 68.2% speci-
ficity in the ROC curve analysis, was found to be 1362 
mIU/mL. In patients with hCG levels >1362 mIU/mL, 
the failure rate was 23.9%, while at lower values, the failure 
rate was 17.9%, which was not significant (Fig. 1).

Characteristics Failure of MTX Successful MTX
 treatment; n=22 treatment; n=79 p

Age (years) 30.68 30.45 0.41
Gravidity 2.65 2.32  0.387
Parity 0.97 0.86 0.61
D1 hCG level (mIU/mL) 3887 2589 0.017
D4 hCG level (mIU/mL) 2814 1287 0.002
D7 hCG level (mIU/mL) 1119 285 0.001
Size of ectopic focus (mm) 28.45 24.70 0.521
Gestational ages (weeks) 7.02 6.91 0.47
Duration of hospital stay (days) 6.92 4.21 <0.05
Presence of fluid in the abdomen (%) 37.8 12.7 0.03

Significant scores with p<0.05 are bolded; D0: the day of first MTX injection.

Table 1. Characteristics of patients and ectopic pregnancy

Figure 1. ROC curve for the prognostic value of baseline hCG 
level (IU/L).

Test Result Variables: hCG at the day of first injection: 0.397.
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DISCUSSION

Medical treatment of ectopic pregnancy with MTX has 
become the treatment of choice for hemodynamically sta-
ble patients [12]. In our study, the success rate of MTX 
treatment was found to be 78% in 101 patients. There are 
many studies in the literature evaluating the success rates 
of medical treatment of ectopic pregnancy; it ranges be-
tween 75% and 95% [13–15]. Rabischong et al. [14], re-
ported a success rate of 75.4% in a series of 419 patients.

In our study, the mean age of patients was 30.6±5.8 
years, and there was no correlation between MTX 
treatment success and maternal age. The mean age of 
patients in a study conducted by Mirbolouk et al. [16] 
was 29.34±5.57 years, and it was similar in both medical 
treatment success and failure groups. Another study re-
vealed that increased maternal age reduces MTX treat-
ment success [17].

We found no difference in both groups in terms of 
gestational age (7.0±2.13). In the study designed by Mir-
bolouk et al. [16], the mean gestational age of patients at 
the time of diagnosis was 6.99 weeks in the successful 
group and 7.05 weeks in the treatment failure group. In 
the same study, it has been shown that there was no dif-
ference between groups in terms of gravidity and ectopic 
pregnancy history, similar to those in the present study. 
However, unlike our study, they found that the number 
of abortions was significantly higher in the unsuccessful 
group (0.41 and 0.22; p=0.03).

The hCG levels on days 1, 4, and 7 in the present 
study were significantly higher in the treatment failure 
group (3887–2589 mIU/mL, 2814–1287 mIU/mL, and 
1119–285 mIU/mL, respectively; p=0.002). Similarly, 
hCG levels on days 1, 4, and 7 were significantly higher in 
the treatment failure group in Mirbolouk’s study (2541–
1167 mIU/mL, 2807–1132 mIU/mL, and 2723–931 
mIU/mL, respectively, p=0.000). There are other studies 
showing that hCG levels on days 1, 4, and 7 are higher in 
the MTX treatment failure group [16, 18].

 One of the known factors associated with MTX 
treatment success is the pretreatment hCG levels, but 
thresholds reported in the literature vary from 1000 IU/l 
to as much as 5000 IU/l. We found that the cutoff hCG 
value to predict MTX treatment failure was 1362 mIU/
mL with 68.8% sensitivity and 71.8% specificity. In pa-
tients with hCG level >1362 mIU/mL, the failure rate 
was 23.9%, whereas in patients with lower hCG levels, 
the failure rate was 17.9%; however, it was not statisti-

cally significant. In a study, the failure rate of MTX treat-
ment was 13% at hCG levels between 5000 and 9999 
mIU/mL, 18% at hCG levels between 10000 and 14999 
mIU/mL, and 32% at hCG levels >15000 mIU/mL 
[5]. Our threshold value of was similar to Rabischong 
et al. [14] retained 1300 IU/L for their 2011 study . The 
study conducted by Markwitz et al. [19] revealed the 
cutoff hCG level for determining MTX treatment fail-
ure as 1790 mIU/mL with a sensitivity and specificity 
of 81% and 78%, respectively. In the study by Vaswani et 
al. [20], the cutoff hCG level was 5921 mIU/mL with a 
sensitivity of 100% and specificity of 93.3%.

In our study, no significant correlation was found 
between ectopic focus size and treatment success. This 
result may be due to the fact that the proportion of pa-
tients (72%) with ectopic focus <3.5 cm was too large 
in our study. Gnisci et al. [21] demonstrated that as the 
size of ectopic mass increased, so did the failure rates, but 
this association was not statistically significant. In some 
studies, the use of MTX treatment has been shown to 
have a higher success rate when the treatment was lim-
ited to patients with ectopic focus size <3–4 cm [4]. The 
ectopic focus size was found to be 28.30 mm in the treat-
ment success group and 30.2 mm in the treatment failure 
group in Mirbolouk’s study [16].

Peritoneal fluid, detected by ultrasonography, may be 
the finding of tubal rupture or tubal abortion and used 
frequently as an exclusion criterion for MTX treatment. 
As a result of culdocentesis performed in ectopic preg-
nancies, blood was detected in 70%–83% of the patients 
and tubal rupture was observed in only 50%–62% of 
them [17–22]. In our study, the rate of failure of medical 
treatment in patients with abdominal fluid, as detected 
by ultrasonography, was found to be 37.8% (12.7%, 
p<0.03). In a large case series, free fluid in the abdomen 
was not associated with medical treatment failure [4]. 
The main limitations of our study are its retrospective 
nature and small number of patient series.

CONCLUSION

The patients who will respond well to MTX treatment 
for ectopic pregnancy can be chosen by the initial serum 
B-hCG levels. Better results can be expected from pa-
tients with hCG levels <1362 mIU/mL. Although not 
strictly decisional, this hCG threshold level can be used 
to decide on the likelihood of MTX success or failure. 
Presence of abdominal fluid on ultrasonography can be 
assessed as a bad prognostic factor for medical treatment. 
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Size of ectopic mass was not statistically correlated with 
MTX treatment success. The retrospective nature of the 
study and small sample size were the limitations of this 
study. Prospective studies with larger populations are re-
quired to support our findings.
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