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Objective: To evaluate a follow-up customized strategy used in women treated with methotrexate for
tubal ectopic pregnancy.

Study design: This observational monocentric study took place from November 2009 to December 2015 in
the emergency unit at La Conception University Hospital in Marseille, France. 440 women were treated by

KEyWQrdS-' methotrexate for tubal ectopic pregnancy. Women were assigned in a classic follow up protocol with a
E;tgl:‘i Pre%mmy weekly hCG evaluation (conventional protocol) if the drop in hCG between D1 and D4 was inferior to 20%
ethotrexate

or in an alternative follow up (streamlined protocol) with a hCG evaluation at one month. The main
outcome measures were the success rate, the proportion of women requiring several methotrexate
injections, and the mean number of consultations per women and duration of the follow-up.
Results: During this period, the success rate was 348/440 (79.1%). The rate of women requiring 1, 2, or 3
injections and of women lost to follow-up were comparable between the two protocols. The mean
number of consultations per woman was 3.6 & 1.33 vs. 5.95 4 2.25 days (p <0.0001), and the follow-up
was 27.5 £12 vs. 28.1 +15.4 (p=0.6) respectively in the conventional protocol group and the streamlined.
Conclusion: Our customized strategy allows for a decrease in the number of consultations per woman
without changing the success rate or the need for methotrexate injection. hCG count drop between D1
and D4 allows for the selection of a low-risk group that can benefit from appropriate aftercare.

© 2019 Elsevier B.V. All rights reserved.

Follow-Up strategy

This evaluation of risk allows for selection of a population at high risk
of failure for whom a conventional follow-up protocol is recom-

Introduction

The treatment of ectopic pregnancy (EP) with methotrexate
(MTX) is a first-line treatment that is inreasingly being used,
attaining a rate of 27% in 2015 in the USA [1]. This treatment has a
success rate of between 68 and 98%, depending on the initial level
of choriogonadotrophic hormone (hCG) [2,3]. The protocol for
follow-up that has been used, evaluated, and validated the most is
the one described by Stovall and Lipscomb [4,5]. This is a single
follow-up protocol that is applied to all women treated with MTX
for a EP. Compliance is however low, depending on the study [6-8].
In order to determine the risk of failure during the follow-up of
women with a EP treated by MTX, several authors have tried to
evaluate the risk of failure as a function of the initial levels of hCG
or the kinetics of hCG following the injection of MTX [2,3,9-15].
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mended and a population with a low risk for whom a more
streamlined follow-up protocol can be considered. It would be
interesting to evaluate this strategy of follow-up based on the risk of
failure. Furthermore, the impact of implementing a selection of
women into two groups (i.e. high risk and low risk) depending on the
kinetics of hCG, with a different follow-up protocol according to the
group (i.e. a conventional or a streamlined follow-up protocol) has
not been evaluated relative to a conventional follow-up without
selection of women. The aim of this study was to evaluate a strategy
of follow-up based on the risk of failure (‘customized strategy’).

Materials and methods

This observational study took place from November 2009 to
December 2015 at La Conception Hospital in Marseille, France. All
women older than 18 years of age treated with MTX for an EP were
included in this study after obtaining written informed consent.
The Ethics Committee for Research in Obstetrics and Gynecology
approved the study (CEROG 2009-030).
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EP was diagnosed in women referred for pelvic pain, vaginal
bleeding, or both, who met the following criteria: positive plasma
hCG (a stable or rising plasma hCG level in separate measure-
ments that were 48 h apart) with an empty uterus by sonography
and other sonographic signs indicative of EP: an inhomogeneous
adnexal mass, an empty gestational sac with a hyperechoic ring,
or an extra uterine gestational sac containing a yolk sac or fetal
pole with or without cardiac activity [16]. The indications for MTX
treatment were: absence of embryonic cardiac activity detected by
transvaginal ultrasonography, a plasma hCG level <5000 mIU/mL,
EP <4 cm in size as visualized by transvaginal ultrasonography,
and the ability to participate in the follow-up. Contraindications
for MTX treatment for EP were hepatic or renal failure,
thrombopenia, anemia, or any suspicion of tubal rupture (e.g.
hemodynamic instability, severe pain, or a large hemoperitoneum
by ultrasonography).

The women received intramuscular MTX at a dose of 1 mg/kg.
The day of injection was designated day 1 (D1) of the protocol.
Women with non-tubal ectopic pregnancies and heterotopic
pregnancies were excluded from the analysis.

If the drop in hCG between D1 and D4 was less than or equal to
20%, the women were assigned to the high-risk group and were
monitored according to the conventional follow up protocol
described by Stovall et al. [2,4]. Plasma hCG levels were measured
on day 4 (D4) and day 7 (D7). If hCG levels decreased by >15%
between D4 and D7, weekly monitoring continued until they fell
below 15 mIU/mL. If they failed to decrease by 15% between D4 and
D7 or between weekly hCG titers, the injection of MTX was
repeated. After the second or third injection, hCG titers were
followed using the same protocol with a new day 1 reading (D’1 or
D”1). If they failed to fall appropriately after a total of three
injections, the treatment was deemed to have failed, and surgical
therapy was performed.

If the drop was more than 20%, the woman was assigned to the
low risk group and they followed the streamlined protocol. In this
protocol, the woman underwent a new hCG measurement at D28
without intermediate measurements. If at D28 the level was less
than 15 mUI/mL, the treatment was deemed to be a success. If at
D28 the level was more than 15 mUI/mL, it was compared to the
theoretical values expected with a decrease of at least 15% at D7,
D14, D21, and D28. If the level at D28 was higher than the expected
theoretical level, a second injection of MTX was recommended
with follow-up according to the conventional protocol, with the
day of the second injection designated as D’1. If the level was less
than the expected level, the woman underwent another measure-
ment at D56. If the level at D56 was negative, the treatment was
deemed to be a success, while if the level was still positive it was
treated according to the same reasoning as the level of hCG at D28.
This streamlined protocol was devised based on two prior studies
from the same unit [11,17].

Women were informed prior to the administration of MTX of
the need to have regular monitoring until a level of hCG <15
mlIU/mL and the need to consult in case of pain or if they felt
unwell. Success of the medical treatment by MTX was defined as
having achieved a level of hCG<15mUIl/mL after 1, 2, or 3
injections of MTX. Failure of the medical treatment by MTX was
defined as the need for surgical treatment for "suspected tubal
rupture”, or the absence of an "adequate decline in hCG levels
after three injections”, or the woman's refusal to undergo a
second or third MTX injection. Women without a failure
between D1 and D4 for whom the measurements of hCG at
D1 were not available were excluded from the study.

We compared the mean age, the mean level of hCG at D1, the
rate of EP treated by MTX, the success rate for the treatment with
MTX, and the number of women lost to follow-up between the two
protocols follow up.

Table 1
Distribution of the women between the conventional and the streamlined
protocol.

Number of MTX?* Streamlined Conventional 0Odds ratio (OR)
injections protocol protocol
n (%) n (%)
1 injection
Success rate 133 (89.9) 133 (76) OR": 6.56 [2.44;
22.21]
Failure rate 5(3.4) 33(18.9)
Lost to follow-up 10 (6.7) 9(5.1) OR‘: 1.34 [0.47;
3.85]
Total 148 175
2 injections
Success rate 2 (66.7) 75 (80.7) OR": 0.43 [0.02;
26,72]
Failure rate 1(33.3) 16 (17.2)
Lost to follow-up 0 2(21) OR: NA
Total 3 93
3 injections
Success rate 0 5(83.3) NA
Failure rate 0 1(16.7)
Lost to follow-up 0 0
Total 0 6
Total
Success rate 135 (89.4) 213 (77.7) OR": 5.26 [2.17;
15.44]
Failure rate 6 (4) 50 (18.2)
Lost to follow-up 10 (6.6) 11 (4.1) OR‘: 1.69 [0.63;
4.5]
Total 151 274

NA: Not assessable.
2 MTX: methotrexate.
b 0dds ratio women with success vs. women with failure.
€ 0dds ratio women lost to follow-up vs. the remainder of the women.

We compared the number of consultations per woman (i.e. the
mean number of consultations per individual and the distribution of
the women as a function of the number of consultations) between
the two groups. Outcome for women according to the protocol that
was followed initially (i.e. conventional or streamlined).

The quantitative variables were analyzed with the Student's
t-test and the qualitative variables by the odds ratio with a 95%
confidence interval or the Chi-squared and the Fisher’s test, if
needed, based on the context. The results were considered to be
significant if p <0.05.

Results

The number of EP treated by MTX over this period was 463/740
(62.6%). The mean age of the women was 30.6 + 6.3 years and the
level of hCG at D1 was 1,988 + 1,986 (p =0.12). The rates of women
received one, two or three MTX injections were reported in Table 1.

Among the 440 women, there were 15 who experienced a
failure prior to D4. Thus, there were 425 women who either had a
conventional protocol (274 women (64.5%)) or a streamlined
protocol (151 women (35.5%)) (Fig. 1). The outcomes for the
women based on the protocol that was followed are shown in
Table 1. The characteristics of follow-up were significantly
different between the conventional protocol and the streamlined
protocol (Table 2).

The causes for failures were a suspected rupture in 57/71
(80.3%), refusal of the 279 or the 3*¢ injection in 13/71 (18.3%), and
stagnation at the end of the three injections in 1/71 (1.4%).
Concerning the causes of failures with the streamlined protocol,
there were six surgical treatment for suspected ruptures that
occurred between D4 and D7 for 5 women and at D38 for a woman
who had two injections of MTX.

The mean number of consultations per woman was 3.6 +1.33
vs. 5.95 4+ 2.25 days (p <0.0001), and the follow-up was 27.5+12
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Fig. 1. Flowchart.
*Failure : surgical treatment.
**MTX : Methotrexate.

Table 2

Consultations number and follow up duration for the period according to the follow-up protocol.

Number of consultations (cs) Streamlined protocol

Conventional protocol 0Odds ratio (OR)

(N: 151) (N: 274)
<3 98 (64.9) 40 (14.6) OR": 10.69 [6.54 ; 17.8]
3<cs<5 40 (26.5) 93 (33.9)
5<cs<9 12 (7.9) 121 (44.2)
>9 1(0.7) 20 (7.3)

Mean + standard deviation Mean + standard deviation p-value

Number of consultations per woman 3.6+133 5.95+2.25 <0.0001
Duration of the follow-up (days) 275+12 281+154 0.6

4 0dds ratio women with n <3 vs. the remainder of the women.

vs. 28.1 +15.4 (p=0.6) respectively in the conventional protocol
group and the streamlined.

Discussion

The implementation of a customized strategy comprising
conventional follow-up for a group at high risk and a streamlined
follow-up for a group at low risk did not appear to alter the overall
success rate, or the number of injections of MTX, or the number of
women lost to follow-up. On the other hand, this strategy appears
to allow for a reduction in the mean number of consultations per
woman, as well as the number of women with more than three
consultations, albeit with an increase in the mean duration of the
follow-up.

We chose a threshold of 20% for the drop in hCG in light of a
preliminary study of 129 women [11]. In this study, the receiver-
operator curve was analyzed to assess the performance of the
hCG index in discriminating between an EP treated successfully
with a single dose of methotrexate and an EP requiring repeated
administration of MTX or surgical treatment. The threshold of

20% corresponded with a sensitivity, specificity, PPV, and NPV of
0.6, 0.92, 0.97, and 0.35, respectively. These results were
confirmed by an initial preliminary study comprising a small
number of women followed with the customized strategy [17].
Although the treatment of women with MTX is standardized,
there are probably several factors aside from hCG levels that
vary from one team to the next that influence the success.
Although the rate of no or slightly progressive EPs treated with
MTX differs between teams, it does also influence the rate of
success [18]. Thus, it is likely that the variation in the level of
hCG between D1 and D4 is a factor that is predictive of success,
although the quantitative value is probably different from one
team to the next [19,20]. We have defined treatment success as
negativation of the hCG with a single injection of MTX. With the
aim of streamlining the follow-up, it seems relevant to define a
population at high risk of success with a single injection. Indeed,
a streamlined protocol for follow-up should allow for the
selection of women who do not require more scheduled care
(i.e. a second or third injection) or urgent treatment (surgery).
The main risk of relying on the streamlined follow-up is
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undertreatment of women who ultimately require a surgical
treatment that could have been avoided by a second injection of
MTX that would have been indicated by a measurement of hCG
at D7. In our population monitored according to the streamlined
protocol, there were six failures that required surgical treat-
ment, of which five occurred prior to D7. For these five women,
there was no risk of undertreatment given that the measure-
ment at D7 would not have been done if they had been
monitored according to the conventional protocol since the
surgical treatment was carried out prior to this time. It is
possible that for the sixth woman, who had a second injection of
MTX at D28 only, the treatment might have been avoidable if a
measurement at D7 had not indicated an earlier and perhaps
more effective second injection. The number of women
excluded due a lack of hCG measurements at D1 and/or D4 in
the absence of failure between D1 and D4 was higher for the
second period (OR: 3.13 [1.15 ; 10.67]). For these women, this
was most often due to an error of the protocol, with a
measurement at D3 or D5 instead of D4. In practice, they were
monitored based on the assumption that the measurement had
been taken at D4. However, for the present study, it was
necessary to exclude them for the analyses that were carried
out.

The use of this customized strategy allowed the population of
women treated with MTX for an EP to be divided into a population
at high risk of failure in 2/3 of the cases (64.5%) and a population
with a low risk in a third of the cases (35.3%). Thus, this
customized strategy allows for streamlined follow-up of a third of
the women without affecting the rate of success. On the other
hand, the mean duration of the follow-up until negativation was
longer in case of a strategy based on the risk. This was probably
due to the fact that the women at low risk who will probably
negativate rapidly do not undergo measurement until D28, while
with conventional follow-up the negativation would have been
noticed sooner.

Conclusions

The implementation of a strategy according to the risk is
beneficial for the woman. Indeed, depending on the risk, the
follow-up is streamlined without there being an a priori risk of
undertreatment by MTX that would increase the risk of surgical
treatment. For the women at high risk, a closer level of follow-up
allows for treatment in keeping with conventional treatment.
For the women lost to follow-up, efforts to recontact them could
be prioritized for the women at high risk. Lastly, in terms of the
activity of the hospital unit, this customized strategy decreases
the amount of care that is provided per woman undergoing
treatment.
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