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(D Comparison of success rates in the medical

management of ectopic pregnancy with single-dose
and multiple-dose administration of methotrexate: a
prospective, randomized clinical trial
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Objective: To assess whether success rate differs in single-dose versus multiple-dose administration of metho-
trexate (MTX) in medical management of unruptured ectopic pregnancies.

Design: Prospective randomized clinical trial.

Setting: Tertiary university hospital.

Patient(s): The study population included 108 patients presenting with unruptured ectopic pregnancies who
fulfilled the criteria for medical management.

Intervention(s): A single dose (study group) or multiple doses (control group) of MTX were administered IM.
Main Outcome Measure(s): Success rate of medical management in each group.

Resuli(s): Of the 54 patients on the single-dose protocol, treatment was considered successful in 48 patients
(88.9%). Of the 54 patients on the multiple-dose protocol, 50 participants responded to the treatment (92.6%). The
difference between success rates in the two groups was not statistically significant (P=.7; odds ratio 0.64; 95%
confidence interval 0.17-2.4). In the single-dose and multiple-dose groups, 15 (27.8%) and 20 (37%) patients,
respectively, had complications (P=.3).

Conclusion(s): The results of our study showed that single-dose treatment with MTX could be as successful as
multiple doses. The incidence of complications did not differ between the two groups. It appears that single-dose
treatment could be the first line of treatment in selected patients. (Fertil Steril® 2006;85:1661-6. ©2006 by

American Society for Reproductive Medicine.)
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The incidence of ectopic pregnancy (EP) in the United States
increased from 4.5 per 1,000 reported pregnancies in 1970 to
20 per 1,000 pregnancies in 1992. Based on aggregated data
from the Centers for Disease Control’s National Hospital
Discharge Survey and National Hospital Ambulatory Med-
ical Care Survey, the estimated total number of EPs in 1992
was 108,800 (95% confidence interval (CI) 83,600-134,000)
(19.7 per 1,000 reported pregnancies) (1). Although many
reports from other countries since then indicated a trend in
the decline in that incidence (2-3), EP remained the leading
cause of early pregnancy fatality (1).

The use of sensitive quantitative hCG assays and high-
resolution transvaginal ultrasound has resulted in earlier
diagnosis of EP and more conservative treatment options
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(4-6). Although operative laparoscopy replaced surgery via
laparotomy, nonsurgical medical treatments such as local or
systemic injection of methotrexate (MTX), a folic acid an-
tagonist, have emerged as an alternative management proto-
col for women with EP (7-10). Medical management of an
unruptured EP with IM MTX is common and cost effective
(11). In 1997, the first randomized clinical trial on MTX
versus laparoscopic salpingostomy was published. That
study, by Hajenius et al. (12), showed no difference between
MTX treatment and laparoscopic salpingostomy with respect
to primary treatment success, tubal reservation, homolateral
tubal patency on follow-up hysterosalpingography, or fertil-
ity outcome 18 months after completion of treatment.

Systemic MTX has been administered in single- and mul-
tiple-dose regimens, and the former regimen has been advo-
cated by some to improve patient compliance and reduce
side effects of treatment (13). On the other hand, a meta-
analysis showed that the multidose MTX was significantly
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superior (11). Recently Lipscomb et al. (14) published an
article comparing single and multiple doses of MTX in a
review of the records of 677 patients. The results showed
that there were no significant difference in failure rates
between single- and multiple-dose protocols. To our knowl-
edge, there is no randomized prospective study comparing
the two medical regimens (11, 14).

In this study, we compared the outcome of medical manage-
ment of unruptured EPs using single-dose versus multiple-dose
administration of MTX injection.

MATERIALS AND METHODS

The study was performed during 18 months period from
September 23, 2003, to March 21, 2005, at Dr. Shariati
Hospital, Tehran. The hospital is a tertiary regional and
teaching hospital. The investigation was a prospective ran-
domized clinical trial. It was conducted to assess the success
rates of a single dose and multiple doses of IM MTX
treatment of EP.

The study was approved by the Committee for Ethics of
Tehran University of Medical Sciences. Institutional Review
Board approval was obtained before commencing the trial as
well. All patients and their husbands provided their written
informed consent.

Patient Selection

To diagnose EP, patients with positive 3-hCG were followed
until an intrauterine pregnancy was documented. Serum
B-hCG concentrations were measured at the Central Chem-
ical Laboratory of our hospital. The assay was calibrated
using the World Health Organization (WHO) Third Interna-
tional Standard (code 75/537) (formerly designated the
WHO First International Reference Preparation). In patients
who had the records of 3-hCG level from other laboratories,
the level was measured at the beginning of treatment in the
laboratory of our hospital once again and these new records
were used for analyses.

An EP was diagnosed if B-hCG levels were =1800
mlIU/mL and no viable intrauterine pregnancy was evident.
Suspected EP with B-hCG levels <1,800 mIU/mL was fol-
lowed according to the algorithm of Stovall and Ling (13):

1. A =50% increase in 3-hCG over 48 hours was consid-
ered a normal intrauterine pregnancy.

2. Declining 3-hCG levels over 48 hours were followed by
additional serial B-hCG samples and clinical status.
These cases were considered spontaneous abortions or EP
in resorption. Cases judged by the treating clinician to be
an EP in resorption were not suitable to enter the study.

3. Plateauing levels or <50% increase in 3-hCG over 48
hours were diagnosed as ectopic pregnancies.

These criteria were used only if the B-hCG level was <1,800
mlIU/mL.

Methotrexate treatment of EP
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Criteria for patient selection for medical treatment were
stable hemodynamic state, tubal mass (estimated as the big-
gest diameter of entire tube with gestation seen by vaginal
ultrasonography) less than 3.5 cm in diameter, absence of
fetal heart beat, B3-hCG less than 15,000 mlU/mL, and fear of
patient of future infertility (15, 16).

Randomization

We used the method of block randomization, which was
computer generated, using sealed envelopes (17). Therefore,
according to a computerized random table, the patients were
assigned to be treated with either a single dose or multiple
doses of MTX (Methotrexat; Ebewe, Unterach, Austria) by
IM injection. The numbers were kept in sealed envelopes
and only opened once the decision to progress to treatment
was made. The envelopes were stored and opened by an
independent coordinator in an office away from the treat-
ment center.

Protocol of Treatment

The two methods used for MTX administration for EP are
shown in Table 1 (18-21).

Outcome Measures

The main outcome was comparison of success rates between
single-dose and multiple-dose protocols. Success rate was
defined as percentile of patients with positive response to the
therapy to the total. In the single-dose group, positive re-
sponse was defined as confirmation of 15% drop in serum
hCG level after 1 week of treatment (Table 1), then serum
hCG less than 15 mlU/mL after 6 weeks of treatment. In the
multiple-dose treatment group, positive response was de-
fined as an hCG level decrease of 15% in 48 hours, or, after
four doses methotrexate were given, serum hCG less than 15
mlU/mL after 6 weeks of treatment (22-23).

Statistical Analysis

Results are presented as mean * SD or percentile. Statistical
analysis was conducted using Fisher exact test, Student ¢ test,
and chi-squared as appropriate. Odds ratio (OR) of main
outcome was calculated with 95% CI. The significance level
was set at .05. Data analysis was carried out using Statistical
Package for Social Science 11.0 (SPSS, Chicago, IL).

Sample size calculations were based on the biggest differ-
ence between estimated success rates of single dose and mul-
tiple doses of IM injection of MTX. The success rates were
chosen from research that had a total sample size of more than
30 participants (24). The lowest success rate for single-dose
treatment and the highest success rate for multiple-dose treat-
ment were 75% and 96%, respectively. To find a 21% differ-
ence in the success rate of single-dose and multiple-dose treat-
ments, a sample size of 49 patients in each group was found to
be adequate. The sample size has been estimated with o < 0.05,
and B = 0.2 (25).
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TABLE 1

Methods of administration of IM methotrexate.

Protocol

Evaluation

Single dose
Methotrexate 50 mg/m? IM

Multiple doses
Methotrexate 1 mg/kg IM, days 1, 3, 5
Leukovorin 0.1 mg/kg IM, days 2, 4, 6,

’

7
8

Measurement of B-hCG on days 4 and 7

If difference <15% repeat weekly until
undetectable

If difference >15% repeat and begin
new day 1

Continue alternate-day injection until
B-hCG level decreases 15% in 48
hours or four doses methotrexate
given, then weekly B-hCG until
undetectable

Alleyassin. Methotrexate treatment of EP. Fertil Steril 2006.

RESULTS

Our analysis considered 108 women diagnosed with EP
whom we followed after treatment with single-dose or
multiple-dose treatment with MTX.

The ages of women participating in the study ranged from
19 to 42 years (mean 30.85 £ 5.35 years). In 48 patients
(44.4%), the presenting pregnancy was the first pregnancy.
History of EP was found in 5 patients (4.6%). Twenty-eight
patients (25.9%) experienced an abortion in past, among
whom curettage was done in 14 (50%) and induced abortion
in 3 (10.7%). History of infertility was found in 44 patients
(40.7%). In none of our patients was intrauterine device the
method of contraception.

Mean gestational age was 45.67 = 7.15 days (range: 30 to
67 days) at the time of diagnosis. Pretreatment level of serum
hCG varied from 185 to 9,900 mlU/mL (mean 2,973.59 *=
2,244.25 mlU/mL).

The treatment was successful in 98 patients (90.74%) of
the total sample.

Comparison of demographic characteristics of patients in
the single-dose and multiple-dose treatment groups are pre-
sented in Table 2. Factors at the time of diagnosis that appear
to predict the outcome are compared between the two groups
in Tables 2 and 3 (26-29).

Of the 54 patients on the single-dose protocol, treatment
was considered successful in 48 patients (88.9%). Of the 54
patients on multiple-dose protocol, 50 participants consid-
ered responding positively to the treatment (92.6%). The
difference between success rates in the two groups was not
statistically significant (P=.7; OR 0.64, 95% CI 0.17-2.4 ).

All of the six patients in whom single-dose treatment
failed responded to a second dose. Therefore, 11% of women
required more than one dose of drug. Of the four women in
whom multiple-dose treatment failed, two required surgical
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treatment for ruptured tubal EP while receiving MTX. In the
remaining two, the drop in B-hCG levels was not less than
15%. These two patients responded to a second dose of
MTX.

Mean number of doses of MTX administrationin in the
multiple-dose group was 2.29 *£ 1.2 with a range of one
(38.9%) to five (3.9%) doses. The two patients in whom
treatment failed needed more than four doses. In the single-
dose group, the mean number of doses administered was 1.1
* 0.31 times (P<<.000). Mean duration of treatment was
26.32 = 11.11 days in the single-dose group. In the multiple-
dose group, the mean duration of treatment was 24.01 =
12.72 days (P=.3).

Complications were seen in 35 patients (32.4%). Compli-
cations were, in order of frequency, abdominal pain, diar-
rhea, elevated liver enzymes (greater than twice upper limits
of normal), somatitis, dermatitis, and pruritus. In single-dose
and multiple-dose groups, 15 (27.8%) and 20 (37%) patients,
respectively, had complications (P=.3). Eleven patients
(20.4%) in the single-dose group complained of abdominal
pain during treatment, which was the most frequent com-
plaint, and 12 patients (22.2%) in the multiple-dose regimen
had this complication (P=.8). Other complications were
seen in four (7.4%) and nine (16.9%) patients in the single-
dose and multiple-dose regimens, respectively (P=.1).

DISCUSSION

This study has evaluated treatment outcome after MTX
treatment in a sample of ectopic pregnancies. Successful
treatment response in the total sample was 90.7%. In a
review article published in 2003, the crude overall success
rate in 1,327 women was estimated as 88.8% (1,181 of
1,327) (11). Therefore, medical treatment of EP is consid-
ered a practical treatment.



[ TABLE 2

Comparison of patient characteristics between single-dose and multiple-dose treatments with
methotrexate.
Single-dose (n = 54) Multiple-dose (n = 54) P value
Age (ys)
Mean = SD 31.07 £5.19 31.62 = 5.54 .66
Range 21-42 19-41
Weight (kg)
Mean = SD 66.37 £ 11.74 67.18 £ 9.89 72
Range 41.5-102 48-78
Gravidity
Mean = SD 1.85+ 0.9 1.94 =11 .63
Range 1-4 1-5
Parity
Mean = SD 0.48 = 0.63 0.66 = 0.89 212
Range 0-2 0-3
Gestational age at the time of
diagnosis (days of LMP)
Mean = SD 46.6 = 7.64 44.77 = 6.6 .22
Range 30-67 33-56
Pretreatment B-hCG level (mIU/ml)
Mean = SD 3146.98 £ 2389.36 2803.41 £ 2100.56 432
Range 185-9900 194-8870
Previous history of EP (%) 3 (5.6%) 2 (3.7%) 1P
Previous history of abortion (%) 15 (27.8%) 13 (24.1%) .6°
Positive history of infertility (%) 29 (563.7%) 15 (23.7%) .006°
Note: LMP = last menstrual period; EP = ectopic pregnancy.
& P value calculated using Student t test for equality of means.
® P value calculated using Fisher exact test.
¢ P value calculated using chi-squared.
Alleyassin. Methotrexate treatment of EP. Fertil Steril 2006.

The aim of the present study was to investigate the effec- dose therapy was 88.1% (940 of 1,067), with a 95% CI of

tiveness of two methods of MTX treatment in routine clin- 86% to 90%. The crude overall success rate for women
ical practice. Barnhart et al. (11) showed that the crude managed with multiple-dose protocol was 92.7% (241 of
overall success rate for women managed with the single- 260), with a 95% CI of 89% to 96%. The difference between

[ TABLE 3

Comparison of prognostic factors between single-dose and multiple-dose treatments with
methotrexate.

Single-dose Multiple-dose methotrexate P

(n = 54) (n = 54) value®
Presented with pelvic pain 50 (27 %) 24 (44.4%) NS
Vaginal bleeding 10 (18.5%) 11 (20.4%) NS
B-hCG level >4,000 mIU/mL 19 (35.8%) 13 (24.1%) NS
History of ovulation induction 20 (37%) 22 (40.7%) NS

Note: NS = not statistically significant.
2 P value calculated using chi-squared.

Alleyassin. Methotrexate treatment of EP. Fertil Steril 2006.
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these two success rates was statistically significant (P =
.035). Those authors emphasized that none of the trials they
reviewed in their analysis was controlled or blinded. In their
opinion, a randomized blinded clinical trial would be the
most efficient method to reduce the potential confounders
and bias in comparing the success rate of the two methods
(11). Therefore, we tried to do such a study. We tried to
study a group of patients who would be similar in factors
which may affect the result of treatment.

Our two groups were similar in characteristics such as age,
weight, gravidity, parity, gestational age at the time of diag-
nosis, pretreatment 3-hCG level, and previous EP or abor-
tion. The data about history of pelvic inflammatory disease
(PID) was not included because of recall bias. Incidence of
infertility was higher in the single-dose treatment group. It
does not seem to play an important role in the dissimilarity
of the two groups, because there was no statistically differ-
ence in mean gestational age, mean serum hCG at the time of
diagnosis, and percentile of ovulation induction between the
two groups (30).

We studied the two groups in relation to factors that
appear to affect the result of treatment. The number of
previous normal pregnancies was considered a predisposing
factor for rupture of EP by Roussos et al. (27). Previous EP
was cited as a risk factor for treatment failure (26). The
initial serum hCG was considered to be the best prognostic
indicator of treatment success in women with EP who are
treated according to a single-dose MTX protocol (15). There
was no statistically significant difference between single-
dose and multiple-dose treatment regimens in relation to
factors such as pain as a presenting symptom, vaginal bleed-
ing, B-hCG level >4,000 mlU/mL, history of ovulation
induction, and previous EP in our study (26-29).

The success rate was 88.9% in the single-dose and 92.6%
in the multiple-dose treatment group. We failed to find a
statistically significant difference between the two groups,
which were matched in demographic and some prognostic
characteristics (Tables 2 and 3). A difference of 2.7% was
found in the success rate of the two groups. Although the
sample size was estimated to find a 21% absolute difference,
it seems that the difference of 2.7% in success rate is too
little to be a clinically important difference.

Lipscomb et al. (14) reviewed 667 cases of EP that un-
derwent medical treatment. In their analysis of 643 patients,
the success rate for the 546 women treated with the single-
dose protocol was 90%. The 97 women treated with multiple
doses had a success rate of 95%. The difference in success
rate was not statistically significant (P=.18). Lipscomb et al.
(14) compared patients whose data came from the same
database and institution. In that research, both groups were
comparable with regard to factors that are generally thought
to increase failure rate.

Our results were similar to Lipscomb et al.’s results. The
main difference between our patients and theirs was pres-
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ence of cardiac activity in some of their patients. In Lips-
comb et al.’s study, 10.3% of the single-dose group had
cardiac activity of pregnancy product demonstrated on ul-
trasound compared with only 3.1% of the multiple-dose
group (14). Therefore, it seems that the single-dose group
was at higher risk for failure. We excluded patients with
positive cardiac activity. The difference of success rate be-
came smaller in our patients in comparison to Lipscomb
research.

In the meta-analysis done by Barnhart et al. (11), the
difference was only 4.6% (92.7% vs. 88.1%), but because of
a large number of patients the difference was statistically
significant. However, we need to ask if a statistically signif-
icant difference is clinically important.

We found that the incidence of side effects was not
significantly different between the two groups. On the other
hand, the multiple-dose protocol is more cumbersome to
administer. Those issues are other additional factors that
encourage us to use the single-dose treatment.

The limitation of our study was in our sample size. The
power of our study was not large enough to detect small
differences in success rates (<21%) between the two meth-
ods. Although it would be of interest to study an even larger
sample size, the results of our study showed that single-dose
treatment with MTX could be as successful as multiple-dose
treatment. Randomized clinical trials considering long-term
side effects, cost, and other aspects of MTX treatment of EP
could answer the question of which protocol is best as the
first step of treatment for selected EPs in practice.
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