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Clinical Characteristics of Patients with Ectopic Pregnancies Treated with
Additional Doses of Methotrexate

Ek Doz Metotreksat ile Tedavi Edilen Ektopik Gebelik Hastalarinin Klinik Ozel-
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OzZET

AMAG: Ektopik gebeligin medikal tedavisinde kullanilan metotreksa-
tin uygulama rejimleri farkliik gdstermektedir. Bu calismada tek doz
ve tekrarlayan doz metotreksat rejimlerini belirleyen faktorler arasti-
rilmistir.

GEREG VE YONTEM: 3. basamak bir merkezde, 1 Ocak 2012 ile 31
Agustos 2022 tarihleri arasinda, ektopik gebelik tanisi almis hastalar
(n=383) retrospektif olarak incelendi. Takipten c¢ikan (n=36) ve cer-
rahi olarak tedavi edilenler (n=186) ¢alisma digi birakildi. Tek doz me-
totreksat ile tedavisi saglanmis (n=128) ve ek doz uygulanmis (n=30)
hastalara ait tibbi 6zellikler, ultrasonografi bulgulari ve laboratuvar de-
Jerleri karsilastirildi. p<0,05 degeri anlamli kabul edildi.

BULGULAR: Hasta ozellikleri ve tibbi 6zgecmisler arasinda anlamli
fark gértlmedi. Ultrasonografide pelvik serbest sivi miktari fazla olan-
larda ek doz ihtiyaci daha az olarak gorildi (p<0,001). 4. gin/1. gin
3-hCG orani 0.8474 ve Uzerinde olan hastalarda ek doz metotreksat
ihtiyacinin arttigi goralda (p<0,001).

SONUG: Ektopik gebeligin etkin medikal tedavisinde hasta secimi
icin farkli parametreler tanimlanmistir. Bu ¢alismada tani anindaki ult-
rasonografi bulgularinin ve takipteki 3-hCG oranlarinin hasta segimi-
ne etkileri kantitatif olarak saptanmistir. Ultrasonografi bulgulari ve 4.
glin/1. glin B-hCG oraninin birlikte degerlendiriimesi ek doz metotrek-
sat ihtiyaci olan hastalari belirlemeye yardimci olabilir.

Anahtar kelimeler: Beta-human koryonik gonadotropin, ektopik
gebelik, metotreksat

ABSTRACT

AIM: Dose regimens of methotrexate used in the medical treatment
of ectopic pregnancy vary. In this study, factors determining sing-
le-dose and additional-dose methotrexate regimens were investiga-
ted.

MATERIAL AND METHOD: Patients diagnosed with ectopic preg-
nancy between 1 January 2012 and 31 August 2022 at a tertiary care
center were reviewed, retrospectively (n=383). Those lost to fol-
low-up (h=36) and those who underwent surgery (n=186) were exc-
luded. Medical characteristics, ultrasonography findings, and labora-
tory values of patients treated with single-dose methotrexate (n=128)
and patients treated with additional doses (n=30) were compared.
p<0.05 was considered significant.

RESULTS: There was no significant difference between the patient
characteristics and medical history. The need for additional dose was
less in patients with more pelvic fluid on ultrasonography (p<0.001).
Patients with a day 4/day 1 3-hCG ratio of 0,8474 and above required
an additional dose of methotrexate (p<0.001).

CONCLUSION: Different parameters have been defined for patient
selection for effective medical treatment of ectopic pregnancy. In this
study, the effects of ultrasonography findings and B-hCG levels at
follow-up on patient selection were quantitatively determined. The
combination of day 4/day 1 3-hCG ratio and ultrasonography findings
may help to identify patients in need of additional doses of methot-
rexate.

Keywords: Beta-human chorionic gonadotropin, ectopic pregnan-
cy, methotrexate
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INTRODUCTION

An ectopic pregnancy occurs when the developing blastocyst im-
plants in a location outside the uterine cavity and this ectopic focus is
the tuba uterina 96% of the time.' It is also rarely seen in the isthmus
and ampulla.? The incidence of ectopic pregnancy varies between
0.6% and 2%.3* Among all causes of pregnancy requiring emergency
surgery, ectopic pregnancy ranks first.® Ectopic pregnancy accounts
for 9% of all pregnancy-related mortality and more than 75% of
first-trimester mortality.® In hemodynamically stable patients, med-
ical treatment with systemic methotrexate or follow-up-monitoring
options are appropriate. There is insufficient data for the efficacy of
the follow-up-monitoring approach.” There are mainly single-dose,
two-dose, and fixed multiple-dose regimens for patients to receive
methotrexate.® Although the treatment efficacy of single-dose and
multiple-dose regimens is similar (90%), the single-doseregimen is
usually chosen because multiple-dose regimens have more side ef-
fects.”® In single-dose regimens, 14% of patients eventually receive
two or more doses, while in multi-dose regimens 10% of patients
receive only a single dose.° Criteria such as B-hCG level, ectopic
focus size, and hemodynamic status have been defined to decide on
the methotrexate option." In this study, we investigated patients with
ectopic pregnancy who were treated with methotrexate and planned
to reveal the characteristics of those who needed an additional dose
of methotrexate.

MATERIAL AND METHOD

The data of patients with a diagnosis of ectopic pregnancy were an-
alyzed, retrospectively. Among these patients, those who received
a single dose of methotrexate and achieved treatment success and
those who needed an additional dose were compared. Methotrexate
was administered50 mg/m? body surface area (BSA), intramuscular-
ly. Ectopic pregnancy was diagnosed with extrauterine focus and/or
rupture findings or laboratory findings without intrauterine pregnan-
cy findings on transvaginal ultrasonography. Obstetric history, age,
previous operation, smoking status, complete blood count parame-
ters (hemoglobin, hematocrit, leukocyte count), B-hCG levels (day 1,
4, and 7), ultrasonographic features (presence of ectopic focus, size,
and localization of ectopic focus, endometrial thickness, presence
of pelvic fluid) at the time of diagnosis were recorded and compari-
sons were made between groups. SPSS 22.0 program was used for
data analysis. The Kolmogorov-Smirnov test was used to evaluate
whether the data conformed to normal distribution. Student t-test
and Mann-Whitney U test were used for numerical variables and
Mc Nemar and Chi-square tests were used for categorical variables.
p<0.05 was considered significant. Approval was obtained from the
Ethics Committee of the centre where the study was conducted,
with decision dated 28/08/2022 and number E-22-1064.

RESULTS

Between January 01, 2012, and August 31, 2022, the records of pa-
tients hospitalized in the Gynecology and Obstetrics Clinic of An-
kara Training and Research Hospital with the diagnosis of ectopic
pregnancy were obtained from the electronic database. Patients
who were treated surgically (n=186), whose follow-up information
was not available, and who refused treatment (n=36) were excluded.
Patients treated with a single dose of methotrexate with treatment
success were selected as the control group (n=128). Thirty-three
patients who could not be treated with a single dose were treated
with an additional dose of methotrexate (n=30) or surgically (n=3).
Patients who were treated with a single dose of methotrexate but did
not have sufficient decrease in B-hCG levels and who were treated
with an additional dose of methotrexate constituted the case group
(n=30)
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Figure 1. Distribution of patients diagnosed with ectopic pregnancy
according to treatment modalities

On the day of methotrexate administration (day 1), day 4, and day
7 B-hCG levels were analyzed. The patients who achieved treat-
ment success with a single dose (n=128) and those who needed
an additional dose (n=30) had similar mean ages (30.8+5.8 and
30.8+6.5, respectively). There was no statistically significant differ-
ence between the two groups in terms of demographic and med-
ical characteristics. There was a statistically significant correlation
between the patients who needed an additional dose of metho-
trexate and those who received a single dose in terms of the size
of the free fluid detected by ultrasonography in the pelvis. Although
there was no significant difference in terms of the location of free
fluid in patients with free fluid, the need for additional doses was
higher in patients with less fluid amounts (p<0.005). B-hCG levels
were higher in patients who received additional doses on days 1,
4 and 7 (2471.85+1004.59, 1874.00+613.27, 2442.91+802.42 vs
1268.21+£143.0, 937.02+125.47, 300.26+42.33, respectively)

Table 1. Comparison of patients' demographic and clinical variables

Smgzle-doze Fepeated dose r

methotrevate | methotrexate

(n=118) (n=30)
Age QleantSE) 30.8+5.8 308265 0360
Gravida, n (median, min - max.) 3 (1-10) 3(1-8) 0892
Parita,n (medizn, min.- max.) 1(0-5) 1(0-4) 0.307
D& history, n (%) 10 (%156) T(%23.3) 0313
IVF pregnancy {current pragnaney), n (%) 9% 1(%6) 0544
Usinz a contraceptive method. n (%) 38 (%d43.3) 12 (%a40) 0350
Prazence of chronie diseaze, n (%) 21 (%16) 0 0) 0.957
Chronie madication wse, n (%) 11(%E) 0 (%%0) 0.733
Previous abdommal surgery, n (%) 41 (%31) 13 (%43) 0.240
Previous ectopic pragnancy, n (%) 16 (%11) 4 (%13) 0.902
Smoking 1 (%) 42 (%31) 12 (%a40) 0435
Day 1 B-heg (mean + SE) (mlUml) 1268.21x143.0 |2471.85£1004.59 | =0.001
Day 4 p-hics (mean & SE) (zlUml) 93702212547 | 187400261327 | 0.001
Day 7 B-hcg (mean & SE) (mlUfm) 300264235 | 244251480242 (=0.001
Hemoglobin (z/dL) (msan + SE) 11.5+1.61 12.24127 0433
Hematoerit (%) (mean + §E) 36.14.40 36.9+3 23 0344
Leukocyte (109/L) (maan + SE) B306£227326 | 7594=1723.07 0178
Endometrial thickness (mm) (mean + SE) T8+42 10433 0333
Prazence of free fluidn (%) 44 (%a34) 5 (%16) 0.059
Size of frae fluid (mm) (mean + 8E) BE4+136 36498 0.001
Presence of ectopic focin (%) B6 (%67) 16 (%533) 0133
Ectopic fori size (mm?) (mean + 3E) 39655232 26424413 0233
Initial dose of MTX (mg) (mean £ 8E) B2.37£1231 B1.33£0.5 0279

D&C: dilation & curettage, IVF: in-vitro fertibization, MT3: Methotrexate, SE: Standard Error

Patients with B-hCG levels below the diagnostic threshold had signs
of extrauterine pregnancy or rupture. Day 4/day 1 3-hCG ratios were
analyzed in both groups and the threshold value was obtained by
creating a ROC curve. Accordingly, it was observed that the need for
additional dose increased at ratios of 0.8474 and above (p<0.001)
(Sensitivity=66.7 %, Specificity=68.0%, % 95 Cl)
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Figure 2. ROC curve analysis for Day 4/Day 1 3-hCG ratio
DISCUSSION

There are two cornerstones in the medical management of ectopic
pregnancy: the success rate and the incidence of adverse events.
Treatment focuses on lower doses of methotrexate to treat the pa-
tient. Completing the treatment in a short time reduces the length of
hospital stay and costs. On the other hand, lower doses may result
in lower success rates. Clinicians therefore need more specific infor-
mation to manage the patient. All attempts to define specific criteria
are a result of these needs.

According to a meta-analysis, the treatment success of two doses
of methotrexate is higher than single dose. In the presence of high
3 -hCG levels and large adnexal mass, the success of two doses in-
creases even more. There is no statistically significant difference be-
tween the two methods in terms of the need for surgical procedures
and follow-up period. On the other hand, single-dose methotrexate
has a lower incidence of side effects."

According to the guidelines on the treatment of ectopic pregnancy,
it is known that surgical treatment should be considered primarily in
cases that will cause hemodynamic instability, but there is no con-
sensus on medical treatment approaches.”®

In a study in which single-dose, two-dose, surgical, and follow-up
methods were examined, it was observed that baseline B-hCG lev-
el and ectopic focus size were significant in determining treatment
success, but patient characteristics were not significant.* Similarly,
in our study, it was observed that demographic and medical charac-
teristics of the patients (age, gravida, history of infertility or abortion,
previous pelvic surgery, infection, location of ectopic focus, etc.) did
not make a significant difference in terms of single dose and addi-
tional dose administration.

Single-dose and multi-dose methotrexate efficacy and characteris-
tics between patient groups were compared in unruptured ectopic
pregnancies and it was found that B-hCG level, progesterone level,
presence of cardiac activity, presence of yolk sac, endometrial thick-
ness and ectopic focus size were not different between treatment
groups.”®

There was a significant difference between the patient groups in our
study in terms of the amount of pelvic free fluid (p<0.001). It was
observed that the need for additional doses was less in patients with
more fluid. This may be associated with the fact that pelvic free fluid
may occur as a result of spontaneous tubal abortion.

In a study aiming to predict methotrexate treatment success, basal
progesterone level and the ratio of day 4/day 1 B-hCG levels were

examined and it was found that medical treatment success may be
higher in patients with a B-hCGday 4/day 1 ratio lower than 0.7, but
progesterone level was not effective in prediction.'® Another study
concluded that in patients started on a single dose of methotrexate,
a more than 22% decrease in 3-hCG levels between days 1 and 4
may help predict the need for additional doses."”In our study, patients
with a 3-hCG day 4/day 1 ratio of 0.8474 and above required more
additional doses (sensitivity 66.7%, specificity 68.0%, p<0.005).

There are similar studies in the literature. In a study encompassing
439 women, methotrexate success rates were notably influenced by
initial B-hCG levels and the ratio of B-hCG levels between day 4 and
day 1, with success rates dropping to 50% for B-hCG levels exceed-
ing 5000 mIU/mL. Additionally, a crucial 3-hCG cutoff of 2255 mIU/
mL and a day 4 to day 1 3-hCG ratio were identified as predictive
markers for methotrexate success.® In another study involving 406
patients, a decline in Neutrophil-to-Lymphocyte Ratio (NLR) of less
than 23% on day 4, as well as specific changes in human chorionic
gonadotropin levels, were significantly associated with single-dose
methotrexate treatment failure. Notably, an NLR decrease of less
than 23% on day 4, plateau or increase in serum hCG on day 4, and
an hCG value greater than 1000 mIU/mL on day O were identified
as predictors of single-dose methotrexate treatment failure.™® These
findings collectively provide valuable insights for clinicians in pre-
dicting methotrexate treatment outcomes and optimizing manage-
ment strategies for ectopic pregnancy patients.

The limitations of this retrospective study include the fact that only
3-hCG and complete blood count were analyzed among the labo-
ratory parameters and the lack of height and weight information of
the patients.

CONCLUSION

According to the findings of this study, the day 4/day 1 3-hCG ratio
may be useful in predicting the need for additional doses.
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