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ABSTRACT

Objective: To investigate the relationship of beta-hCG changes between the first, fourth and seventh days as a predictor of the
additional dose requirement in single-dose methotrexate protocol in tubal ectopic pregnancy.

Study Design: Observational study.

Place and Duration of Study: Department of Obstetrics and Gynecology, Bursa Yiiksek ihtisas Training and Research
Hospital, between January 2017 and June 2020.

Methodology: Data of 123 patients with tubal ectopic pregnancy, treated with a single-dose methotrexate protocol, were retro-
spectively analysed. Patients who received methotrexate on the first day and achieved treatment success constituted one
group. Patients who received additional doses on the seventh day and achieved treatment success, constituted the other group.
Treatment success was defined as normalisation of beta-hCG levels without surgical intervention.

Results: The percentage of beta-hCG change between day-one and day-four was a significant independent variable for the
additional dose treatment requirement (OR:1.07, CI:1.01-1.13, p=0.022). The cut-off value of the beta-hCG change percentage
between the first and fourth day, was calculated as 4% (sensitivity 72.9%, specificity 78.9%, positive predictive value [PPV]
88.6%, negative predictive value [NPV] 56.6%).

Conclusion: In the single-dose methotrexate protocol applied in the medical treatment of tubal ectopic pregnancy, the change
in beta-hCG value between the first and fourth days may predict the need for additional doses. Administration of an additional

dose of methotrexate on the fourth day may be considered, if there is less than a 4% decrease or any increase in beta-hCG
value between the first and fourth days.

Key Words: Ectopic pregnancy, Methotrexate, Beta human chorionic gonadotropin, Tubal pregnancy, Single-dose protocol.

How to cite this article: Akselim B, Karasin SS, Sabir YA. Can the Additional Dose Requirement be Determined before the Seventh
Day to Successfully Treat Tubal Ectopic Pregnancy with a Single-dose Methotrexate Protocol?. J Coll Physicians Surg Pak 2021;
31(09):1046-1050.

INTRODUCTION The use of methotrexate may be considered an alternative to
surgicaltreatment, especially in treating patients with hemody-
namically stable, non-ruptured ectopic pregnancy and early
diagnosis.’ There are three protocols for methotrexate adminis-

Ectopic pregnancy describes the gestational sac located
outside the uterine cavity and mostly develops in the fallopian
tube. Thediagnosis of ectopic pregnancyisbased onacombina- 7, ) i .
tion of beta human chorionic gonadotropin (hCG) levels, ultra- tration in treating eFtoplc pre‘-?”ancy' nAamely smgle-dose,
sound findings, and clinical symptoms. Ectopic pregnancy may dou.ble-df)se, alnd fixed multlple-dose. The Ismgle-dose
be asymptomatic, and it may also present with first-trimester ~ reégimen is the simplest and is as effective as the fixed multi--
vaginal bleeding orabdominal pain. Rupture of anectopicpreg-  d0se regimen, eliminating the need for folinic acid to minimise

nancy can cause life-threatening bleeding.’ side effects.’ This protocol has the advantages of notrequiring a
recovery regimen, lower incidence of side effects, and better
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waitedfor, beforethetreatment'seffectivenessisevaluated. Deter-
mining the need for additional doses and the success of the treat-
ment earlier in the treatment protocol may reduce complications
such as rupture during the waiting and reduce the patient's anxiety
andincrease patientcompliance.

The aim of this study was to investigate the relationship of beta-
hCG changes between the first, fourth and seventh days as a
predictor of the additional dose requirement in single-dose
methotrexate protocolintubal ectopic pregnancy successful treat-
ment.

METHODOLOGY

This study was conducted retrospectively between January 2017
and June 2020 by including 123 patients admitted to the Bursa
Yuksek lIhtisas Training and Research Hospital, diagnosed with
tubal ectopic pregnancy, and treated with single-dose MTX
protocol successfully. It was approved by the Ethics Committee of
theBursaYuksekIhtisas Trainingand Research Hospital.

Ectopic pregnancy was diagnosed by standard set criteriabased on
clinical, ultrasonographic, and serial hCG values. All eligible
women, who agreedtoreceive asingle dose methotrexate protocol
forectopic pregnancy, wereincluded. Inclusion criteriawere hemo-
dynamically stable, non-ruptured tubal ectopic pregnancies, and
no contraindications for methotrexate therapy. The exclusion
criteriawerewomenwithacuterupturedectopicpregnancies, non--
tubal ectopic pregnancies, hCG levels were obtained outside the
protocol, incomplete follow-up or medical records were incom-
plete, and women who were operated upon after methotrexate
administration. Relevant clinical, ultrasonographical, and labora-
tory data were obtained from electronic patient records. Clinical
outcome was analysed, based on whether hCG levels were entirely
resolved or additional methotrexate doses were needed, or
surgery was performed. Patientenrollmentis summarizedin Figure
1.

Patients diagnosed with tubal ectop
pregnancy and treated with a single-dose
methotrexate protocol

(n=186)

37 patients excluded;

hCG levels were obtained outside of the protocol
incomplete follow-up
incomplete medical records

Patients who meet the study criteria and
are followed up

(n=149)

Methotrexate
treatment failure
(n=26)

Methotrexate single Methotrexate additional
dose successful group dose successful group
(n=85) (n=38)

Figure 1: Patientenrolimentsummary.

According to the single-dose protocol, beta-hCG levels were
measured  simultaneously  while applying  50mg/m2
methotrexate to each suitable patient (Day 1).*” Beta-hCG
change percentages were calculated on the fourth and seventh
days after methotrexate application (e.g., ([beta-hCG day 4 -
beta-hCG day 1]/ beta-hCG day 1) x 100). Accordingly, a single
dose was considered successful in patients with a decrease of
more than 15% in hCG from the fourth day to the seventh day
and invited them to clinical follow-up. Beta-hCG values regu-
larly decreased during weekly follow-up in this group of
patients. An additional dose was administered to patients
whose beta-hCG decrease was less than 15 percent on the
seventh day. Afterthe additional dose, the patients whose beta-
hCG levels did not decrease as desired were either re-adminis-
tered methotrexate or surgical treatment. These patients were
also excluded from the study. The patients were divided into
two groups; patients whose treatment was successful after the
first dose of methotrexate (methotrexate single dose
successful group), and patients who were administered addi-
tional dose methotrexate on the seventh day and the treatment
was successful (methotrexate additional dose successful
group). Treatment success was defined as normalisation of
beta-hCG levels with single-dose methotrexate protocol
without surgical intervention.

For proper statistical analyses, a Windows-based SPSS 24.0
statistical analysis programme was used (SPSS Inc., USA), to
determine whether they were normally distributed or not, vari-
ables were examined via, visual (histograms, probability plots)
and analytical methods (Shapiro-Wilk's test). Variables were
descriptively specified as mean + standard deviation (X £ SD),
median (IQR: 25th percentile-75th percentile), frequency (n),
and percentage (%). Student t-test and Mann-Whitney U-test
were used to compare normally distributed and undistributed
variables in two group analyses. Logistic regression analysis
was performed with the data found to be significant in the
previous test to determine independent factors between the
successful single-dose methotrexate and the additional second
dose methotrexate treated groups. ROC analysis was used to
determine the beta-hCG change cut-off values between the
fourth and first days in terms of the need for second dose
methotrexate. The level of statistical significance was set at p
<0.05.

RESULTS

There was no significant difference between age, gravidity,
parity, and body massindex(p:0.920,0.848,0.433 and, 0.874),
respectively. As shown in Table |, the first, fourth, and seventh
daysofbeta-hCGvalues were statistically differentbetween the
groups (p <0.05). While the median value of beta-hCG was
887.0 mIU/mL on the first day in the single-dose methotrexate
successful group, the beta-hCG value was 2534.0 mIU/mL on
the first day in the group that required the additional dose. This
difference was statistically significant (p=0.002) (Tablel).

The beta-hCG change percentages between the two groups
were also analysed. Percentage changes from the first day to
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the fourth, from the fourth day to the seventh, and from the first
day to the seventh day were statistically different between
groups. (p<0.001, Tablel).

However, if the rate of decrease in beta-hCG values decreases,
the possibility of giving a second dose of methotrexate to
patients mayincrease (Tablel).

Table I: Comparison of single-dose successful group and additional

dosesuccessfulgroupintermsofbeta-hCGvaluesandchangepercen-
tages.

the otherhand, achange of atleast minus 4 percentin beta-hCG
value from the first day to the fourth day was found an essential
valuable variable (AUC [95% CI]: 0.795 [0.714-0.876],
p<0.001). This cut-off would provide sensitivity 72.9% and
specificity 78.9%. The positive predictive value was 88.6%, and
the negative predictive value was 56.6%. These values are
significantforthe exclusionofthe additional dose requirement.

Table II: Logistic regression analyses of parameters between the single
dosesuccessfulgroupandadditional dosesuccessfulgroup.

A logistic regression analysis was performed to identify inde-
pendent variables for predicting a methotrexate second dose
treatment requirement. Percentage of beta-hCG changes
betweendayoneandday four; and the percentage of beta-hCG
changes between day four and day seven were found signifi-
cant independent variables for the additional dose treatment
requirement.Each 1 percentincreaseinbeta-hCGfromday 1to
day 4 increases the additional dose requirement by 1.04 times
(Tablell).

The serum beta-hCG change percentage between day one and
day 4 in predicting additional dose methotrexate requirement
was analysed using ROC (receiver operating characteristics)
curve analysis. Looking at the ROC curve and the table of the
area underthe curve (AUC), it was seen that beta-hCG changes
from the first day to the fourth day has the diagnostic mean in
the prediction of the second dose of methotrexate therapy. On

Binary logistic regression analyses
Methotrexate single- h;l::tl]otr(-i):‘arte results
dose successful group additional dose
ful grou OR cl p
(n=85) SUCCESS_ g P p
T ‘“;;7’ — First day of beta-hCG * 1.0 1-1.0 0359
meanx media meanzt media
(IQR) (IQR) Fourth day of beta-hCG * 1.0 1.0-1.0 0.091
Age (years) 32.1+6.7 31.9+£5.7 0.920 Seventh day of beta-hCG * 1.0 1-1.0 0.699
Gravidity 3(2-3.5) 3(2-4) 0.848 Percentage change in
- i - *
Parity 1(0-2) 1(0-2) 0.433 Eoejﬁt:CG from first day to 1.04 1.0-1.08 0.033
B%dy mkass , 24.3 (22.5-26.6) 24.0 (22.4-27.3) | 0.874 Percentage change in
'F'? ";Xd( 9”? ) 310 beta-hCG from fourth day | 1.07 | 1.01-1.13 | 0.022*
irst day o . to seventh
7.0(473.5-2370. .002
beta-hCG B87.014735-23700) | (689.2-4736.5) | O Percentage change in
Fourth day of 3011.0 beta-hCG from first day to 0.97 0.93-1.01 0.179
beta-hCG 694.0(299.5-1395.3) | (843 0.5005.7) [<000% | seventh
Cl (95%) coinfidence interval; OR: Odds ratio; Wald: Test statistics value.
if\tl)i?at}-]hcézy 495.0 (159.5-809.0) (5992‘71-23123.80 0) <0.001 Single-dose methotrexate successful group was taken as the reference
. : category. Nagelkerke R’=0.500 and the models fit well with the data.
Percentage
change from
first day to -26.3 (-46-3.6) 18.7 (-2.2-50.3) |<0.001 DISCUSSION
fourth (%,
beta-hCG) Afterusing methotrexateinsuitable patientsinthe treatment of
Pﬁrce”tige ectopic pregnancy was offered as an alternative to laparoscopic
?Ojrrgﬁzar;rg 39.2425.5 196+302 |<0.001| treatment, protocols were started tq be deﬁned‘ tg ipcrease
seventh (%, treatment success and patient compliance and minimise drug
beta-hCG) side effects.
Percentage ) )
change from <0.001 Single-dose methotrexate protocol has been used in the
first day to -53.5 (-75.6-[-27.6]) | -10(-36.8-16.7) ' medical treatment of ectopic pregnancy forabout 30 years.” Itis
0, . . . .
Z‘z‘t’ae”htgé)/"' preferred more widely because of its low side effect profile and
SD: Standart deviation, Student t-test used for comparisons between the similarity of treatment success efficiency with other drug
groups, * Mann-Whitney U-test used in comparison between groups, Min: use protocols.*® Since evaluating the treatment's success can
Minimum, Max: Maximum.

be done on the seventh day at the earliest after the drug is
administered, the possibility of treatment failure during this
period may cause an increase in patient anxiety and decrease
patient compliance. For this reason, studies have been
conducted to develop the protocol and determine the treat-
ment's success before the seventh day, examining the values of
beta-hCGanditschangesbetweendays.

Although the relationship between initial beta-hCG value and
the success of single-dose methotrexate protocol and ectopic
pregnancy treatmentis well defined in the literature, there are
differentresults forthe cut-off value. This value was determined
as 2000 mIU / mL by Sagiv et al., 1790 mIU / mL by Nowak--
Markowitz et al. **, and 1300 mIU / mL by Rabischong et al.*"** A
review stated that if the initial beta-hCG value is above 5000
mlU / mL in the single-dose methotrexate protocol, the treat-
ment's success decreases.” The two-dose protocol was supe-
rior to the single-dose protocol in cases where the beta-hCG

1048

Journal of the College of Physicians and Surgeons Pakistan 2021, Vol. 31(09):1046-1050



Burak Akselim, Sileyman Serkan Karasin and Yeliz Acar Sabir

valueis>3000 mIU/mL.* Cohen et al. stated thatin the single--
dose protocol, the first-day beta-hCG value is a predictor for
additional dose and treatment success, and if it is more than
2234 mlU/mL, thereisaneedforadditional doses.”

Theresultsarecontroversialindeterminingthe successoftreat-
ment for the beta-hCG value measured on the fourth day. Girija
etal., 4th-day beta-hCG value wasfoundto be highinthe unsuc-
cessful treatment group.'® On the contrary, publications are
stating thatitcannotpredicttreatmentsuccessaloneandthatit
does not even need to be considered in a single dose
protocol.”** In the present study, on the first day and the fourth
day, beta-hCG values were high in the group that required addi-
tional doses, but these differences were not useful in predicting
theneedforadditional doses.

The beta-hCG change between the first and the fourth day is the
most emphasised issue in determining treatment success and
the need for additional doses in the single-dose methotrexate
protocol. Significant differences are detected. Goh et al. stated
that if there is less than a 5% increase or any decrease in beta-
hCG value between the first and fourth days, it can predict the
treatment's success.” Agostini et al. stated that if there is a
decrease of more than 20%, the treatment's success can be
predicted, and the risk of surgical treatment and additional dose
requirement decreases.” In a study where the change in beta-
hCG value between zero and fourth days was examined, a
decrease of less than 18% was determined as an early determi-
nant of treatment failure.”* Moreover, in the same study, if an
increase of morethan 36%is detected, itisrecommendedtogive
the additional dose onthe fourth day.”* Inthese three studies, the
application of methotrexate onthe seventh day was accepted as
a treatment failure. Most studies in the literature have been
designed inthis way, and treatment successis generally empha-
sised. This situation is inconsistent with the single-dose protocol
defined by Stovall, and the different description of treatment
failure in studies creates confusion in terms of results. This study
compared the two groups with successful results by adminis-
tering methotrexate to determine the additional dose require-
ment on the seventh day in the single-dose methotrexate
protocol. In the single-dose methotrexate protocol, the authors
found that the need for additional doses applied on the seventh
day could be determined from the change in beta-hCG value
between the first and fourth days, and the cut-off value for this
change was 4%. A decrease of less than 4% had a relatively high
positive predictive value of 88.6% in determining the need for
additional doses of methotrexate. In the study conducted by
Yildinmetal., whichwas designed similarly to this study, this cut-
offvaluewas determined asa 22% decrease.”

One of the strengths of the present study is that the comparison
was madein two groups with successful methotrexate treatment
to predict the need for additional doses in a single dose protocol.
Besides, according to the single-dose protocol, administration of
anadditionaldose onthe seventh day was notconsidered atreat-
ment failure. The limitations of the study are its retrospective
natureandthe smallnumberof patients.

CONCLUSION

Inthe single-dose methotrexate protocol applied in the medical
treatment of tubal ectopic pregnancy, an additional dose of
methotrexate may be considered on the fourth day, if thereisa
decrease of less than 4% or any increase in beta-hCG value
betweenthefirstandfourthdays.
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