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Outpatient  methotrexate  treatment

unruptured tubal ectopic pregnancy

strategies  for

Anriiptiire tubal ektopik gebeliklerde ayaktan metotreksat tedavi stratejileri

Alper Basbug ', Aski Ellibes Kaya ', Mete Caglar 2, Ali Yavuzcan *

Abstract

Aim: To evaluate the selection criteria for outpatient treatment of unruptured ectopic pregnancy.

Methods: A total of 124 unruptured ectopic pregnancies that had been treated with single-dose intramuscular
methotrexate injections during the period from 2012 to 2017 at Duzce University Faculty of Medicine, Training
and Research Hospital were evaluated.

Results: Success rate of the medical treatment with single dose methotraxate was 76.61% (n = 95) of 124
patient. The mean duration of hospital stay was shorter in successful medical treatment group (p=0.030).
Combining B-hCG level at the first day of methotrexate treatment with size of ectopic focus and/or the presence
of fluid in the abdomen significantly increased the sensitivity, specificity and positive predictivity for
successfully treated with methotrexate (sensitivity = 70.3%, specificity =86.3%, positive predictive value
=80%).

Conclusions: We can choose patients that will be good responder to methotrexate treatment of ectopic
pregnancy without hospitalization by initial serum B-hCG values, size of ectopic focus and the presence of fluid
in the abdomen.
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Oz

Amag: Riiptiire olmamis ektopik gebeligin ayaktan tedavisi igin segim kriterlerini degerlendirmek.

Yontemler: Diizce Universitesi Tip Fakiiltesi, Egitim ve Arastirma Hastanesi'nde 2012-2017 yillar1 arasinda tek
doz intramuskiiler metotreksat enjeksiyonlari ile tedavi edilen toplam 124 riiptiire olmamis ektopik gebelik
retrospektif olarak degerlendirildi.

Bulgular: Tek doz metotreksat ile medikal tedavi 124 hastanin % 76,61'inde (n = 95) basarili bulundu. Basarili
olarak tedavi edilen grupta ortalama hastanede kalig siireleri daha kisa idi (p=0,030). Metotreksat
enjeksiyonunun 1.ginii B-hCG diizeyinin ektopik odak biiyiikliigii ve / veya batin i¢inde sivi varligi ile
birlesmesi metotreksat ile basarili bir sekilde tedavi edilmek tizere duyarlilik, 6zgiillik ve pozitif ongériyii
anlamli olarak arttirmistir (duyarlilik= %70,3, 6zgiillik= %86,3, pozitif kestirim degeri= %80).

Sonug: Baslangig serum B-hCG seviyeleri, ektopik odak biiyiikligli ve batinda sivi varligi ile metotreksat
tedavisine iyi yanit verecek hastalari, hastane yatis1 gerektirmeden segebiliriz.

Anahtar Sozciikler: Ektopik gebelik, metotreksat, ayaktan tedavi.
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Introduction

Ectopic pregnancy (EP) occurs when developing
blastocyst becomes implanted at a site other than the
endometrium of the uterine cavity and EP is a significant cause
of morbidity and mortality in the first trimester of pregnancy [1,
2]. It is managed expectantly, medically (with methotrexate
(MTX) or surgically. While surgical approaches are the mainstay
of treatment, advances in early diagnosis have facilitated the
introduction of medical therapy with MTX [3].

As a single or multiple intramuscular injections, MTX
is used in the treatment of EP [4-6]. A number of accepted
protocols with injected MTX exist for the treatment of EP.
Specifically, treatment with a systemic single dose of MTX has
become a safe and effective management with promising results

[7].

Further clinical experience with MTX and the
increasing use of guideline-based protocols have increased the
success of medical treatment of EP [8]. Medical management of
ectopic pregnancy is generally considered to be less expensive
than surgery [9, 10]. A major reason of low cost of medical
treatment of EP is the reduced length of hospital stay. Outpatient
medical treatment of unruptured EP results in low consumption
of the resources [11]. In our country, no study has been done
regarding to cost of the medical treatment of EP but some studies
that have previously reported the mean length of hospital stay
after medical treatment of EP and this time ranged between 4 and
10 days [12, 13].

The aim of this study was to determine factors
associated with the success or failure of response to treatment
with single dose MTX protocol in women with tubal EP and to
determine the criteria for outpatient treatment of unruptured EP.

Material and methods

The study was approved by the local ethics committee
(2017/12) and the study protocol adhered to the tenets of the
Declaration at Helsinki. Written consent could not be taken due
to the retrospective design of the study.

In our study, all consecutive cases of EP treated with an
intramuscular single dose of 50 mg/m? MTX therapy from
January 2012 to January 2017 in the Department of Obstetrics
and Gynecology at Duzce University Faculty of Medicine were
enrolled.

The EP diagnosis was based on atypical trends of B-
hCG (human chorionic gonadotropin) levels and the absence of
intrauterine pregnancy according to transvaginal ultrasound
(TVUS).

Inclusion criteria were: female patients whose age are
18 years or older with diagnoses of unruptured tubal EP, absence
of hepatic, hematologic, or renal diseases, hemodynamically
stable patients, who were treated with a single dose 50 mg/m?
intramuscular MTX.

Exclusion criteria were: female patients younger than
18 years, hemodynamically unstable patients, other locations of
EP (abdominal, ovarian, cervical, cesarean scar), women who
treated without a single dose 50 mg/m? intramuscular MTX,
patients with renal and hepatic disease, immunodeficiency,
active pulmonary disease and peptic ulcer. In addition, patients
with MTX toxicity after treatment such as macular rush on the
scalp, the neck, and the chest regions were excluded from the
study.

After considering the inclusion and exclusion criteria, A
total of 124 women with EP were included in the study and these
patients were divided into 2 groups: those treated successfully
with systemic MTX intramuscular administration (Group 1, n=

95) and those have failure after systemic MTX intramuscular
administration (Group 2, n=29).

Demographic data such as age, body mass index (BMI),
parity, last menstrual period date , current pregnancy history,
previous history of infertility treatment, previous history of EP,
use of intrauterine contraceptive device (IUCD) and clinical
presentation such as abdominal pain, vaginal bleeding, and
amenorrhea, serum B-hCG levels on days 1, 4, and 7, number of
MTX doses; and the need for surgical therapy were recorded.
BMI (kg/m?) was calculated using the following formula: weight
in kilograms divided by the square of height in meters.

Study Protocol

The patients received intramuscular MTX at a dose of
50 mg/m® of body-surface area, which was calculated with a
calculator that uses height and actual body weight has been
described in detail as MTX treatment protocol for tubal EP [14,
15]. If the decrease in B-hCG levels between the days 4 and 7
was more than 15 percent, the concentration of B-hCG was
monitored weekly until B-hCG was undetectable. If the decrease
in B-hCG between the days 4 and 7 was less than 15 percent, a
second intramuscular dose of MTX 50 mg/m? was administered
and if the decrease in B-hCG between the days 7 and 14 was
more than 15 percent, the concentration of f-hCG was monitored
weekly until the B-hCG was undetectable. If the B-hCG level did
not decline as described in the study protocol for tubal EP, or if
the cardiac activity was still present, patient presents with
abdominal pain and have obvious signs of hemoperitoneum, the
medical treatment was considered to have failed and surgical
procedures were performed.

Statistical Analysis

The descriptive statistics for continuous variables were
expressed in mean + standard deviation or median (minimum-
maximum), while nominal variables were expressed in the
number and percentage (%). The significance of the difference
between the mean values of the groups was evaluated using the
Student's t-test, while the significance of the difference in the
median values was evaluated using the Mann-Whitney U test.
Categorical data was compared by Chi-square distribution. A p
value of <0.05 was considered statistically significant. Statistical
analysis was performed using SPSS for Windows version 22
software (SPSS Inc., Chicago, IL, USA).

Results

A total of 124 women were enrolled in this trial.
Considering the all 124 patients, in 95 patients (% 76.6) EP was
completely resolved with MTX administration and in 29 patients
(% 23.4) there was a need for subsequent operations because of
rupture of tubal EP or failure of MTX treatment. Therefore, the
success rate of the single-dose MTX therapy for EP was 76.1%
(95/124).

In the success group, 83 patients (%87.4) were cured
with a single dose of MTX, and the remaining 12 patients
(%12.6) were cured with a second/repeated dose of MTX. 29
patients (%23.4) underwent surgical treatment after an average
of 4.5 + 2.9 days (range 2-8 days). The second doses of MTX
were administered after a mean of 7.6 £ 0.7 days when needed.
Four of the patients (33.3%) who had received the second dose
of MTX required surgical treatment.

There were no significant differences between two
groups regarding maternal age (p=0.061), gravidity (p= 0.703),
parity (p= 0.830), BMI (p=0.311) and gestational age (p=0.570)
(Table 1).

The mean pretherapeutic B-hCG level for successfully
treated with MTX (Group 1) was 2073.7+ 751.5 mIU/mL. The
doses of MTX used ranged from 75 mg to 95 mg with a mean of
82.2 = 7.6 mg. In patients in whom medical treatment failed, the
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B-hCG level at the first day of the injection was 3167 + 316.7
mlIU/mL, 3362.3 = 378.0 mIU/mL at day 4 and 3002.5 + 368.2
mlU/mL at day 7. B-hCG levels were statistically higher in
Group 2 at day 1, day 4 and day 7 (p=0.012). Size of ectopic
focus was greater in Group 2 as 38.4+23.7 mm vs 29.9 + 14.8
mm (p= 0.033). There was also statistically significant difference
between the two groups in terms of the presence or absence of
fluid in the abdomen by TVUS (p=0.041). The rate of failure of
medical treatment in patients with fluid detected during TVUS
was 37.9% as seen in 11 patients, while 23.1% in the non-fluid
group as seen in 22 patients (p = 0.041).

Table 1: Characteristics of the patients.

Characteristics Group 1 Group 2 p

(success (failure group)

group) n=29

n=95

Age (year) " 34.6+4.9 30.8+5.4 0.061
BMI ((kg/m2) * 29.4+4.3 28.2+8.2 0.311
Gravidity (n) ¥ 2 (1-5) 2 (1-5) 0.703
Parity (n) ¥ 1(0-3) 1(0-4) 0.830
Gestational ages (weeks) * 6.0+1.7 6.5+1.2 0.570
D1 B-hCG level (mIU/mL) * 2073.7+751.5 3167+316.7 0.012
D4 B-hCG level (mlU/mL) * 2136.2+336.7 3362.3£377.9 0.012
D7 B-hCG level (mlU/mL) * 1637.6+348.5 3002.5+368.2 0.012
Size of ectopic focus (mm) * 29.9+14.8 38.4423.7 0.033
Presence of fluid in the 22 (23.1) 11(37.9) 0.041
abdomen *

4.0£2.2 7.1£2.4 0.030

Duration of hospital stay (day)
i

*: mean + standard deviation, *: n (range), “: n (%), D1: 1st day of first MTX
injection, D4: 4th day after MTX injection, D7: 7th day after MTX injection.

The mean duration of the hospital stay was 4.2 + 1.9
days and 6.9 + 2.1 days in Group 1 and Group 2, respectively (p=
0.030).

Cut-off values discriminating treated with MTX
successfully from failure of MTX treatment by using Receiver
Operating Characteristics (ROC) curve analysis of B-hCG levels
at the first day of MTX treatment and size of ectopic focus were
2034 mlU/mL (AUC=0.628) and 25.5 mm (AUC=0.560),
respectively (Figure 1).

Figure 1: ROC curves for the prognostic value of initial hCG level (mIU/mL) and
size of ectopic focus (mm).
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Table 2 represents sensitivity, specificity and the
performance of B-hCG levels at the first day of MTX treatment,
size of ectopic focus and the presence of fluid in the abdomen for
assessing the diagnostic efficiency alone and joint screening of
the three variables for discriminating successful MTX treatment
and failure of MTX treatment. B-hCG levels at the first day of
MTX treatment showed a moderate sensitivity with 56.9% and
specificity of 59.1% while testing the size of ectopic focus alone
indicated a moderate sensitivity with 43% and specificity of
68.1% and the presence of fluid in the abdomen showed a
moderate sensitivity with 43.5% and specificity of 56.5%.
Combining B-hCG levels at the first day of MTX treatment with
size of ectopic focus and/or presence of fluid in the abdomen
significantly increased the sensitivity, specificity and positive
predictive values up to 70.3%, 86.3% and 80.0%, respectively
(Table 2).

Table 2. Diagnostic performance of B-hCG level at the first of the treatment when
combined with size of ectopic focus and presence of fluid in the abdomen
discriminating successful MTX treatment.

Characteristics Sensitivity Specificity (%) Positive

(%) predictive
value (%)

D1 B-hCG level 56.9 59.1 53.4

Size of ectopic focus 43.0 68.1 59.4

Presence of fluid in the 435 56.5 51.5

abdomen

D1 B-hCG level + Size of 66.1 77.2 71.1

ectopic focus

D1 B-hCG level + Size of 70.3 86.3 80

ectopic focus + Presence of
fluid in the abdomen

D1: 1st day of first MTX injection.

Discussion

Medical treatment of EP with MTX has been performed
since 1980 [16]. Success rates and factors affecting the success
of medical treatment and have been shown by previous studies
[17-19]. The overall success rate of single-dose MTX therapy in
this study was 76.1%, which is comparable with the success rates
reported in other studies. We found that initial serum B-hCG
levels, size of ectopic focus and the presence of fluid in the
abdomen were the most important predictors of successful
medical treatment. Unlike other studies, we also evaluated the
duration of hospital stay of patients, in which medical treatment
was successful 4.03 day and 7.08 day for which MTX treatment
failed. The long duration of hospital stay of patients associated
with failure of medical management and subsequent surgical
treatment.

Today, there is no consensus on the threshold of B-hCG
above which MTX is contraindicated. Several studies found that
initial B-hCG levels of 1000-5000 IU / ml are associated with
treatment failure [5, 20, 21]. In our study, we found that the
initial levels of B-hCG above 2000 mIU / ml were associated
with failure of single dose MTX treatment. As with B-hCG, there
is no consensus on the size of the ectopic focus that affects
success rate of medical treatment [22, 23]. Some authors use the
25 mm ectopic focus size as the threshold while others use 35
mm to predict the success rate of medical treatment with single
dose of MTX. In our study, we found that the size of ectopic
focus greater than 25 mm related with failure of single dose
MTX treatment.

Although there have been many studies evaluating the
efficacy of the expectant, medical or surgical management
options, there are only a small number of studies that have
evaluated the cost of treatments for EP [24]. The ambulatory and
hospital costs of care for ectopic pregnhancy ranged from 1,700
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euros to 1900 euros when the first-line treatment was surgical
whereas these costs amounted to about 700 euros for subacute
EP treated with MTX [9]. The cost of treating ectopic pregnancy
depends on length of hospital stay. MTX resulted in a low rate of
hospitalization and a short hospital stay and cost-effective
[11].Some studies published in our country showed that the
length of hospital stay varies between 4 and 10 days [12, 13].
Similarly in our study we found that the mean length of hospital
stay was long for patients treated with MTX. Lecuru et al [11]
followed 55 women treated with MTX and they found that
management has naturally been significantly different for the
medical and sugical treatment options, with a high rate of
outpatient and ambulatory care in medically traeted group.
Hospital stay was significantly shorter (0.6 + 1.7/day) in
medically treated group.

There is no established true cut-off initial B-hCG levels
and size of ectopic focus for suitable candidate for outpatient
medical management of ectopic pregnancies. The decision to
proceed with medical or surgical management depends on the
clinician’s discussion with the patient [25]. In this study, we
aimed to define the selection criteria to determine which patients
can be treated as outpatient and shorten the length of hospital
stay of hospitalized patients. We think that the combination of
cut off values of the initial serum B-hCG levels, size of the
ectopic focus and the absence of the abdominal fluid use for the
prediction of successfully outpatient treatment for EP and
represented study showed that; initial serum B-hCG < 2000
mlU/mL, size of the ectopic focus <25 mm and if absence of the
abdominal fluid successfully outpatient treatment of EP was
feasible.

Retrospective nature and small sample size were the
weaknesses of the study. We decided to focus on hospital stay in
terms of cost in this study but it is important to know that there
are other factors that may also affect the cost such as patient
travel and time off work. There will be a need for prospective
studies with larger populations to support our findings.

Conclusion

MTX therapy is simple and if initial B-hCG value less
than 2000 mlU/mL, size of ectopic focus smaller than 25 mm
and absence of abdominal fluid it does not require
hospitalization. We can choose patients that will be good
responder to MTX treatment of EP by initial serum B-hCG
values, size of ectopic focus and presence of fluid in the
abdomen. Better results can be expected from these patients and
the outpatient MTX option may result in low consumption of
resources.
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