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Background. One of the treatment modalities for ectopic pregnancy is methotrexate. The purpose of this study is to identify the
failure rate of methotrexate in treating patients with ectopic pregnancy as well as the risk factors leading to treatment failure.
Methods. A retrospective chart review of 225 patients who received methotrexate as a primary management option for ectopic
pregnancy. Failure of single dose of methotrexate was defined as drop of BHCG level less than or equal to 14% in the seventh day
after administration of methotrexate. Results. 225 patients had methotrexate. Most of the patients (151 (67%)) received methotrexate
based on the following formula: f 50 mg X body surface area. Single dose of methotrexate was successful in 72% (162/225) of the
patients. 28% (63/225) were labeled as failure of single dose of methotrexate because of suboptimal drop in BhCG. 63% (40/63)
of failure received a second dose of methotrexate, and 37% (23/63) underwent surgical treatment. Among patient who received
initial dose of methotrexate, 71% had moderate or severe pain, and 58% had ectopic mass size of more than 4 cm on ultrasound.

Conclusion. Liberal use of medical treatment of ectopic pregnancy results in 71% success rate.

1. Introduction

Implantation of a fertilized ovum outside the uterine cavity
is known as ectopic pregnancy (EP) [1-3]. It is a medical
emergency due to the high morbidity and mortality in the
reproductive age [4-7]. The incidence of ectopic pregnancies
is 1-2% in the developed countries [8]. Ninety-eight percent
of the implants are in the fallopian tube but also can be
implanted at various sites such as ampulla, isthmus, ovaries,
abdomen, and broad ligament [9, 10].

The etiology is uncertain but there are various risk factors,
such as infertility, previous tubal surgery, contraceptive fail-
ure, cigarette smoking, and previous ectopic pregnancy [11].
Patients usually come with lower abdominal pain and vaginal
bleeding from the 6th to 10th week of gestation [1]. It has been
reported that one-third of patients have no clinical symptoms

[12,13]. If a patient came with syncope and signs of shock with
a positive pregnancy test ruptured ectopic pregnancy should
be suspected [11].

When the patient is pregnant, the physician should
perform a work-up to detect possible ectopic or ruptured
EP. Prompt ultrasound evaluation is the key in diagnosing
ectopic pregnancy. Equivocal ultrasound results should be
combined with quantitative beta subunit of human chorionic
gonadotropin (BhCG) levels [14, 15]. If a patient has a BACG
level of 1,500 MIU per mL or greater, but the transvaginal
ultrasonography does not show an intrauterine gestational
sac, EP should be suspected [16].

While surgical approaches are the mainstay of treatment,
advances in early diagnosis facilitated the introduction of
medical therapy with methotrexate (MTX) in the 1980 [17-
19]. Approximately 35% of women with EP are eligible for
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medical treatment [20]. The use of methotrexate (MTX) to
treat early unruptured EP has been shown to be a safe and
effective alternative to surgery in properly selected cases [21-
23].

A Cochrane systemic review concluded that MTX treat-
ment of EP had the highest success rate when plasma BhCG
levels were below 3,000 IU/mL. It was stated that side effects
from multiple-dose MTX treatment impaired quality of life
[24]. In addition, MTX treatment was more expensive than
laparoscopic salpingotomy when initial plasma-BhCG levels
were above 3,000 IU/L [25]. Treatment with a single dose of
MTX had fewer side effects, but the success rate was less than
following a multiple-dose regimen [26].

Due to the routine use of early ultrasound among infertile
patients who conceive, diagnosis of EP can be established
early and medical treatment can be administered in most
cases. The overall success rate of medical treatment in
properly selected women is nearly 90% [27-29].

Our rational in this study was to review the cases that
were diagnosed with EP and treated medically with MTX and
observe the failure rate among them.

2. Methodology

Medical records of patients admitted to KAMC with a
diagnosis of ectopic pregnancy which were retrospectively
reviewed in the period between 2005 and 2011 were screened.
Patients who had methotrexate as medical treatment of
ectopic pregnancy were identified and included in this review.
Patients who underwent surgical treatment as the first option
of management were excluded.

The primary outcome measure of this review was the
failure of first dose of methotrexate. Failure is defined in two
ways: firstly, as suboptimal drop in BHCG level to 14% or
less that necessitate second dose of methotrexate or surgical
treatment; secondly, as the need for emergency laparoscopy
or laparotomy in case of hemodynamic instability or severe
abdominal pain. The following data were collected: demo-
graphic data including age, weight, and height, present-
ing symptoms, methotrexate dose given, ultrasound finding
including ectopic size, fluid in pouch of Douglas, and BhCG
level on day one and day 7 of methotrexate administration.
BhCG level on the day of 1 at the time of methotrexate
administration was called day 1. Some variation might be
noted in the numbers of patients and that is due to some
missing data. Bivariate associations were evaluated with use
of odds ratio (OR) and Pearson’s #2. Logistic regression was
used to create an explanatory model for MTX failure. All
analyses were performed with use of SPSS software (version
17).

3. Results

371 charts were reviewed. 146 subjects were excluded, 140
subjects were excluded because patients had surgery as
primary mode of treatment, and 6 subjects were excluded
because of the need for emergency surgery due to suspension
of ruptured ectopic data after admission. 225 charts were
included in the study and analyzed. The diagnosis of EP was
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TABLE 1: Baseline characteristics.

Variable Mean (SD)
Age 30.3 (5.7)
Body weight (in kg) 72.7 (15.7)
Height (in centimeter) 154.2 (12.6)
Methotrexate dose (mg) 85.9 (12.7)
Clinical presentation
Before starting treatment
Asymptomatic 65 (28.9%)
Moderate pain 153 (68%)
Severe pain 7 (3.1%)
After receiving the Ist dose of methotrexate
Asymptomatic 182 (80.8%)
Symptomatic 43 (19.1%)
Ectopic size on U/S
Less than 4 cm 86 (42%)

More than 4 cm 119 (58%)

BHCG level
Day1
Day 7

Mean 2219
Mean 1802

Failure rate of methotrexate

I Succeeded (162/225)
= Failed (63/225)

FIGURE 1: Failure rate of the 1st dose of methotrexate.

based on the admitting physician assessment note. Dosing of
methotrexate was based on body surface area (50 mg X BSA)
in 151/225 (67%) of the patients; the rest received dose based
on Img per kg body weight.

The average age was 30 years old. Before receiving
methotrexate, most of the patients (68%) quantified their pain
as moderate, only 29% were asymptomatic (Figure 3). Size of
ectopic pregnancy on ultrasound was more than 4 cm in 58%
of cases (Table 1).

In 72% of the patients (162/225), single dose of methotrex-
ate was successful; that is, BACG decreased by more than 15%
in the seventh day after administration. 28% (63/225) were
labeled as failure of single dose of methotrexate because of
suboptimal drop in BhCG (Figure 1).
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Failed 1st dose of methotrexate
(63) 100%

2nd dose of methotrexate
(40) 63%

Surgery
(23) 37%

FIGURE 2: Modalities of treatment after failure methotrexate.
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(%)
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= Failed

FIGURE 3: Symptomatology and failure of medical treatment.

TaBLE 2: Indications for surgical treatment in patient whom failed
first dose of methotrexate.

Indications Number 23 Percentage
Patient refusal of second 9 39
dose of MTX
Presence of pain on day 7

. 8 35
after medical treatment
Rupture of ectopic 6 26

63% (40/63) of failure received a second dose of
methotrexate, and 37% (23/63) underwent surgical treatment
(Figure 2).

The indication for surgical treatment were patient choice
in 39%. Presence of pain 7 days after medical treatment 35%
and rupture of ectopic 26% (Table 2).

Predictors for failure of single dose of methotrexate is
Figure 4.

(i) Initial Level of BhCG (Table 3). The higher the BHCG on
day one, the lower is the failure rate (odds ratio of failure
0.3 95% CI (0.1-0.7); P value 0.004). In another term, with
every increase log of beta HCG milli-international units per
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FIGURE 4: Predictors of failure of medical treatment.

milliliter (mIU/mL) on day one, there is 60% chance of
reducing likelihood of medical treatment failure.

(i) BHCG Day 7. The higher is the levels of BACG on day
seven, the higher is the failure rate. (OR 3.66 95% CI 2.0-6.4;
P value = 0.0001). With every increase log of beta HCG milli-
international units per milliliter (mIU/mL) at day 7, there
are 3.6 times higher odds of medical treatment failure. Mass
size of ectopic pregnancy being >4 cm on U/S has not been
shown to be statistically significant predictor of failure in our
review.

4. Discussion

Methotrexate was first introduced as a successful treatment
option for EP in the 1980’ by Tanaka et al. [29]. Numerous
published literatures have presented different success rates
of medical management in resolving an EP; these rates were
ranging from 85% to 95% [30, 31]. A study in Scandinavia
showed a success rate of medical treatment in EP 76.2% [32].
Nguyen et al., 2010, described an outstandingly success rate
0f100% (n = 30). In 2013, a similar cohort study presented a
success rate of 89% [33]. Another study conducted in Makkah
showed that all patients given methotrexate were successfully
treated [34].

In this study the success rate of the medical management
of ectopic pregnancy with methotrexate was found to be
72%. It appears to be relativity lower than international rates,
an average of 90%; however our study had a remarkably
higher success rate than a study conducted in Nigeria, which
presented a success rate of only 3.8% [35]. This lower success
rate in our study compared to the majority of equivalent
studies may be attributed to the lack of a careful selection
of patients as candidates for medical therapy and confining
to a strict selection criterion. Among patient who received
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TABLE 3: Association between level of BhCG and failure of medical treatment (multivariate regression analysis).

Variable OR 95% OR CI P value

BhCG day 1 0.3 0.1-0.7 0.004

Fluid in pouch of Douglas 0.4 0.1-1.1 0.1

Size of ectopic >4 cm 13 0.5-3.3 0.4

BhCG day 7 3.66 2.0-6.4 0.0001

medical treatment, 71% had moderate or severe pain, and 58%
had ectopic mass size of more than 4 cm.

As it has been established in a similar study conducted
in Oman, following strict selection criteria raised the success
rate of methotrexate therapy up to 20% more than their
previous average success rate 40% [36].

Of those 28% who had failed medical treatment, 63%
received a second dose of MTX, which is comparable
to around 15-20% of women receiving a single dose of
methotrexate who required a repeat dose of this chemother-
apeutic agent in related studies [33-38], while the rest (37%)
underwent surgical management either due to rupture of the
EP, patient preference, or new onset of severe pain.

One of the risk factors of developing EP is being of age 40
years or older [27]. In this study, the mean age was 30 years,
which is comparable to former studies [35-37]. Maternal
age is not a predictor of MTX treatment in our study. It
did however appear in a similar study that an increased
maternal age will lead to a decrease in the in the success
rate of MTX [36]. There were no mortalities in this study
compared to the to a mortality report in the UK (issued
in December 2007), showing a total of 10 deaths. These
fatalities occurred during the nonsurgical management of an
accurately established diagnosis of EP rather than because of
an overlooked diagnosis or delayed surgical management, as
these were the most common reasons for EP mortality during
the previous four years [37, 38].

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgment

This study was done as part of research summer school
program of King Abdullah International Medical Research
Center (KAIMRC).

References

[1] J. J. Walker, “Ectopic pregnancy, Clinical Obstetrics and Gyne-
cology, vol. 50, no. 1, pp. 89-99, 2007.

[2] D. Della-Giustina and M. Denny, “Ectopic pregnancy, Emer-
gency Medicine Clinics of North America, vol. 21, no. 3, pp. 565-
584, 2003.

[3] R. Varma and J. Gupta, “Tubal ectopic pregnancy, Clinical
Evidence, vol. 2009, p- 1406, 2009.

[4] C.J. Berg, J. Chang, W. M. Callaghan, and S. ]. Whitehead,
“Pregnancy-related mortality in the United States, 1991-1997
Obstetrics and Gynecology, vol. 101, no. 2, pp. 289-296, 2003.

[5] A.K.Majhi, N. Roy, K. S. Karmakar, and P. K. Banerjee, “Ectopic
pregnancy—an analysis of 180 cases,” Journal of the Indian
Medical Association, vol. 105, no. 6, pp. 308-314, 2007.

[6] J. L. V. Shaw, S. K. Dey, H. O. D. Critchley, and A. W. Horne,
“Current knowledge of the aetiology of human tubal ectopic
pregnancy, Human Reproduction Update, vol. 16, no. 4, Article
ID dmp057, pp. 432-444, 2010.

[7]1 G. O. Udigwe, O. S. Umeonihu, and L. I. Mbachu, “Ectopic
pregnancy: a 5 year review of cases at nnamdi azikiwe university
teaching hospital (NAUTH) Nnewi,” Nigerian Medical Journal,
vol. 51, no. 4, pp- 160-163, 2010.

[8] T. E. Goldner, H. W. Lawson, Z. Xia et al., “Surveillance for
ectopic pregnancy—United States, 1970-1989, MMWR CDC
Surveillance Summaries, vol. 42, pp. 73-85, 1993.

[9] J. A. Wong and J. E. Clark, “Correlation of symptoms with age
and location of gestation in tubal pregnancy, Journal of the
National Medical Association, vol. 60, no. 3, pp. 221-223, 1968.

[10] A. Kellogg, “Intratubalmethotrextate versus laproscopicsalpin-
gotomy,” World Journal of Laparoscopic Surgery, vol. 2, no. 2, pp.
18-21, 2009.

[11] V. Sivalingam, W. Duncan, E. Kirk, L. Shephard, and A. Horne,
“Diagnosis and management of ectopic pregnancy; Journal of
Family Planning and Reproductive Health Care, vol. 37, pp. 231-
240, 2011.

[12] J. L. Tay, J. Moore, and J. J. Walker, “Ectopic pregnancy;” British
Medical Journal, vol. 320, no. 7239, pp. 916-919, 2000.

[13] B.C. Kaplan, R. G. Dart, M. Moskos et al., “Ectopic pregnancy:
prospective study with improved diagnostic accuracy,” Annals
of Emergency Medicine, vol. 28, no. 1, pp. 10-17, 1996.

[14] K. Barnhart, M. T. Mennuti, I. Benjamin, S. Jacobson, D. Good-
man, and C. Coutifaris, “Prompt diagnosis of ectopic pregnancy
in an emergency department setting,” Obstetrics and Gynecol-
0gy, vol. 84, no. 6, pp. 1010-1015, 1994.

[15] C. R. Gracia and K. T. Barnhart, “Diagnosing ectopic preg-
nancy: decision analysis comparing six strategies,” Obstetrics
and Gynecology, vol. 97, no. 3, pp. 464-470, 2001.

[16] A.-M. Lozeau and B. Potter, “Diagnosis and management of
ectopic pregnancy,” American Family Physician, vol. 72, no. 9,
pp. 1707-1714, 2005.

[17] 1. A. Rodi, M. V. Sauer, M. J. Gorrill et al., “The medical
treatment of unruptured ectopic pregnancy with methotrexate
and citrovorum rescue: preliminary experience,” Fertility and
Sterility, vol. 46, no. 5, pp. 811-813, 1986.

[18] T.G. Stovall, E. W. Ling, and J. E. Buster, “Outpatient chemother-
apy of unruptured ectopic pregnancy,” Fertility and Sterility, vol.
51, no. 3, pp. 435-438, 1989.

[19] M. D. Pisarska, S. A. Carson, and J. E. Buster, “Ectopic pregnan-
cy;’ The Lancet, vol. 351, no. 9109, pp. 1115-1120, 1998.

[20] S.K.van den Eeden, J. Shan, C. Bruce, and M. Glasser, “Ectopic
pregnancy rate and treatment utilization in a large managed
care organization,” Obstetrics & Gynecology, vol. 105, no. 5, part
1, pp. 1052-1057, 2005.



Obstetrics and Gynecology International

[21] P.J. Hajenius, S. Engelsbel, B. W. J. Mol et al., “Randomised trial
of systemic methotrexate versus laparoscopic salpingostomy in
tubal pregnancy;,” The Lancet, vol. 350, no. 9080, pp. 774-779,
1997.

[22] S.J. Ory, A. L. Villanueva, P. K. Sand, and R. K. Tamura, “Con-
servative treatment of ectopic pregnancy with methotrexate,”
The American Journal of Obstetrics and Gynecology, vol. 154, no.
6, pp. 1299-1306, 1986.

[23] T. G. Stovall and E W. Ling, “Single-dose methotrexate: an
expanded clinical trial,” The American Journal of Obstetrics and
Gynecology, vol. 168, no. 6, pp. 1759-1765, 1993.

[24] P.J. Hajenius, E. Mol, B. W. Mol, P. M. Bossuyt, W. M. Ankum,
and F. van der Veen, “Interventions for tubal ectopic pregnancy,”
Cochrane Database of Systematic Reviews, no. 1, Article ID
CD000324, 2007.

[25] B. W. J. Mol, P. J. Hajenius, S. Engelsbel et al., “Treatment of
tubal pregnancy in the Netherlands: an economic comparison
of systemic methotrexate administration and laparoscopic salp-
ingostomy,” The American Journal of Obstetrics and Gynecology,
vol. 181, no. 4, pp- 945-951, 1999.

[26] M. C. Sowter, C. M. Farquhar, K. J. Petrie, and G. Gudex, “A
randomised trial comparing single dose systemic methotrexate
and laparoscopic surgery for the treatment of unruptured tubal
pregnancy, British Journal of Obstetrics and Gynaecology, vol.
108, no. 2, pp. 192-203, 2001.

[27] K. T. Barnhart, G. Gosman, R. Ashby, and M. Sammel, “The
medical management of ectopic pregnancy: a meta-analysis
comparing ‘single dose¢’ and ‘multidose’ regimens,” Obstetrics
and Gynecology, vol. 101, no. 4, pp. 778-784, 2003.

[28] C. M. Farquhar, “Ectopic pregnancy, The Lancet, vol. 366, no.
9485, pp. 583-591, 2005.

[29] R.J. Morlock, J. E. Lafata, and D. Eisenstein, “Cost-effectiveness
of single-dose methotrexate compared with laparoscopic treat-
ment of ectopic pregnancy, Obstetrics and Gynecology, vol. 95,
no. 3, pp. 407-412, 2000.

[30] T. Tanaka, H. Hayashi, T. Kutsuzawa, S. Fujimoto, and K.
Ichinoe, “Treatment of interstitial ectopic pregnancy with
methotrexate: report of a successful case,” Fertility and Sterility,
vol. 37, no. 6, pp. 851-852, 1982.

[31] G.H.Lipscomb, V. M. Givens, N. L. Meyer, D. Bran, and S. Zin-
berg, “Comparison of multidose and single-dose methotrexate
protocols for the treatment of ectopic pregnancy, The American
Journal of Obstetrics and Gynecology, vol. 192, no. 6, pp. 1844-
1847, 2005.

[32] M.B.Potter, L. A. Lepine, and D. J. Jamieson, “Predictors of suc-
cess with methotrexate treatment of tubal ectopic pregnancy at
Grady Memorial Hospital,” The American Journal of Obstetrics
and Gynecology, vol. 188, no. 5, pp. 1192-1194, 2003.

[33] D. T. Westaby, O. Wu, W. C. Duncan, H. O. D. Critchley, S.
Tong, and A. W. Horne, “Has increased clinical experience with
methotrexate reduced the direct costs of medical management
of ectopic pregnancy compared to surgery?” BMC Pregnancy
and Childbirth, vol. 12, article 98, 2012.

[34] M. Skubisz, P. Dutton, W. C. Duncan, A. W. Horne, and S.
Tong, “Using a decline in serum hCG between days 0-4 to
predict ectopic pregnancy treatment success after single-dose
methotrexate: a retrospective cohort study;, BMC Pregnancy
and Childbirth, vol. 13, article 30, 2013.

[35] A. Ayaz, S. Emam, and M. U. Farooq, “Clinical course of ectopic
pregnancy: a single-center experience;” Journal of Human
Reproductive Sciences, vol. 6, no. 1, pp. 70-73, 2013.

(36]

[37]

(38]

A. Panti, N. E. Ikechukwu, O. lukman, E. Yakubu, S. Egondu,
and B. A. Tanko, “Ectopic pregnancy at Usmanu Danfodiyo
University Teaching Hospital Sokoto: a ten year review; Annals
of Nigerian Medicine, vol. 6, no. 2, pp. 87-91, 2012.

U. Mahboob and S. B. Mazhar, “Management of ectopic preg-
nancy: a two-year study;, Journal of Ayub Medical College,
Abbottabad, vol. 18, no. 4, pp. 34-37, 2006.

L. C. Edozien, “Non-surgical management of ectopic preg-
nancy: appropriate risk management must be in place;” Archives
of Gynecology and Obstetrics, vol. 283, no. 5, pp. 925-927, 2011.



MEDIATORS

INFLAMMATION

The Scientific Gastroenterology Fou Journal of .
World Journal Research and Practice Diabetes Research Disease Markers

et
International Journal of

Endocrinology

Journal of
Immunology Research

Hindawi

Submit your manuscripts at
http://www.hindawi.com

BioMed
PPAR Research Research International

Journal u,f
Obesity

Evidence-Based p : _ {:

Journal of Stem Ce”S Complementary and 8 ' 1 3 Journal of
Ophthalmology International Alternative Medicine < ) Oncology

Parkinson’s
BINEENE

Computational and . z
Mathematical Methods Behavioural AI DS C dicine and

in Medicine Neurology Research and Treatment



