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Predictive value of day 4 B-hCG level after Methotrexate
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Objectives: To assess the changes in serum beta-human chorionic
gonadotrophin (B-hCG) between days 0 and 4 to predict the outcome
of methotrexate therapy in ectopic pregnancy.

Methodology: Retrospective descriptive research was performed at
the Armed Forces Hospitals of the Southern Region's obstetrics and
gynecology department, KSA. Analysis of day 4 3-hCG levels in 198
patients diagnosed with an ectopic pregnancy and treated with a single
intramuscular dose of methotrexate (50 mg/m?) from January 2015 till
January 2020.

Results: Day 4 serum B-hCG dropped in 120 patients (60.6% of cases),
and the success of treatment was achieved in 88.3% of these cases
without any further management. Day 4 B-hCG increased in 78 patients
(39.4% of cases), only 47.4% of these cases had a success of treatment.

Conclusion: The drop of day 4 serum B-hCG after methotrexate therapy
of ectopic pregnancy is a good predictor of treatment success.
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INTRODUCTION

In the past, ectopic pregnancy was managed surgically.
In 1989, medical management of ectopic pregnancy
in hemodynamically stable patients using single-dose
methotrexate was stated safe and acceptable [1,2] with

success rates 65-95% [3,4].

In this regimen, a decrease in B-hCG levels of more
than 15% between days 4 and 7 after methotrexate
administration is considered a successful treatment.
Previous researchers have validated this 15% decrease
from days 4-7 rule as an excellent predictor of treatment
progress, with recorded positive predictive values as high

as 93% [5].

The 15 percent reduction rule's potential drawbacks
include the following: while waiting for day 7 B-hCG
levels, there is a need for patient compliance, the risk of
treatment failure, and the risk of ectopic pregnancy rupture
[6] unfortunately, no feedback about treatment response
can be obtained before day [7]. The presence of an earlier
marker of treatment success may give an earlier reassurance
[7]. It may have a direct effect on clinical decision-making
in some cases, where opting out of medical management
and proceeding to surgery is being considered.

According to some researchers [6,7] women whose
serum B-hCG dropped between days 0 and 4 after a
single dose of methotrexate for an ectopic pregnancy
had a remarkable treatment success rate, with no need
for further treatment. Those whose serum B-hCG levels
increased between days 0 and 4 had a 58 percent risk of
failing treatment [7]. These studies gave early prognostic
marker without adding any extra tests which could be of
good benefit for patients and physicians.

However, the Nguyen Q, et al. [6] and Skubisz MM, et
al. [7] studies were small retrospective studies. As a result,
independent confirmation is needed before clinicians can
consider using serum B-hCG patterns between days 0 and
4 as an early prognostic indicator. As a consequence, we
looked at the trend of serum B-hCG levels between day 0
and day 4 and their impact on the success and failure rates
of methotrexate therapy for ectopic pregnancies in patients
treated at our tertiary hospital over 5 years.

PATIENTS AND METHODS
Retrospective descriptive research was performed at
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the Armed Forces Hospitals of the Southern Region's
obstetrics and gynecology department, KSA. Approval of
the research ethics committee was taken before starting the
study (Code: AFHSRMREC/2019/OB/GYNAE/391).
Data were collected from the electronic and hard copy files
of women who had been diagnosed with an ectopic pregnancy
and treated with a single intramuscular dose of methotrexate
(50 mg/m?) from January 2015 till January 2020.

The diagnosis of ectopic pregnancy was made when
patients had B-hCG levels above the discrimination zone
(1500-2000 IU/L) with the absence of an intrauterine
pregnancy by TV US (transvaginal ultrasound) or
abnormally rising/plateauing B-hCG titers below the
discrimination zone that is associated with TV US findings
that are suggestive of ectopic pregnancy (adnexal mass and/
or free fluid in the peritoneal cavity).

Inclusion criteria for the study were hemodynamic
stable women, starting B-hCG less than 10000 IU/L,
adnexal mass less than 3.5 cm, and complete medical
records. Exclusion criteria were hepatorenal dysfunction,
abnormal CBC results (WBCs less than 4000 or platelets
less than 100000), positive extrauterine cardiac activity,
and women with incomplete follow-up or not adherent to
the treatment protocol.

The following information was recorded: age, BMI,
obstetric and gynecologic history, TV US findings,
laboratory values before and after methotrexate therapy,
and B-hCG levels on days 0, 4, and 7. In terms of treatment
success or failure, the patients were divided into two groups.

After a single dose of methotrexate, treatment success
was described as a > 15% decrease in B-hCG levels between
days 4 and 7, followed by weekly B-hCG level measurement
until negative. The need for a second dose of methotrexate
and/or surgery was described as treatment failure. This
definition of failure of treatment is the same one used by

Nguyen Q, et al. [6] and Skubisz MM, et al. [7].

Statistical analysis was performed using SPSS version
22 for IBM. Description of data was done in form of
mean = SD or median and range for continuous data
and number and percentage for categorical data with the
Fisher's exact test for categorical variables and with t-test or
Mann-Whitney U test (where appropriate) for continuous
variables. ROC receiver operating characteristic curve for
detection of best cutoff value with highest sensitivity and

Tab. 1. Descriptive data of Variables

studied groups. Age (years)
BMI
Parity

Ectopic size (mm)
Pelvic collection (ml)

Tab. 2. hCG change from day HCG change
0 to day 4 and relation with
successes of treatment. Decreased
Increased
Total

specificity. A value of <0.05 was considered statistically
significant.

RESULTS

279 cases were managed with single-dose methotrexate
due to non-disturbed ectopic pregnancy at the hospital
from January 2015 to January 2020. After applying the
inclusion and exclusion criteria, only 198 patients were
enrolled in that study.

There was no significant difference between treatment
failure or success groups after a single dose of methotrexate
as regards demographic data (Tab. 1.). The overall rate of
treatment success was 72.2% (143/198 cases). In 60.6% of
cases (120/198), B-hCG levels fell between days 0 and 4; in
39.4% of cases (78/198), B-hCG levels rose between days
0 and 4. Treatment success was achieved in 88.3 percent
of patients (106/120) who had decreased B-hCG levels
between days 0 and 4. In the community where B-hCG
levels increased between days 0 and 4, only 47.4 percent of
the patients (37/78) had treatment success (Tab. 2.).

The output of B-hCG difference between day 0 and
day 4 in both groups of treatment success and failure was
assessed using the receiver operator curve (ROC) (Fig. 1.
and Tab. 3.). According to the ROC, a 20 percent decrease
in B-hCG between days 0 and 4 had a sensitivity of 0.5,
specificity of 0.89, positive predictive value of 0.82, and
negative predictive value of 0.64. That is, 89% of cases
who experienced treatment failure had a decrease in
B-hCG difference less than 20%, and if B-hCG difference
decreased more than 20%, it can predict treatment success
in 82% of cases after a single dose of methotrexate (Tab. 4.)

The ROC detected that B-hCG difference of 20%
increase between day 0 and day 4 had sensitivity 0.5,
specificity 0.92, positive predictive value 0.86, and negative
predictive value 0.65. That is, 92% of cases who experienced
treatment success had an increase in B-hCG difference of
less than 20%, and if B-hCG difference increased more
than 20%, it can predict treatment failure in 86% of cases
after a single-dose of methotrexate. (Tab. 4.)

DISCUSSION

The best predictor of single dose methotrexate therapy
efficacy for ectopic pregnancy management is currently

unknown. High B-hCG concentrations (5000 IU/mL),

Treatment success Treatment failure P value
32.66 = 5.61 31.25 =+ 6.63 0.136
27.53 £ 4.2 26.43 = 5.23 0.155
2.64 +2.11 2.3+ 1.95 0.314
17.2 £ 7.63 17.71 £ 13.73 0.750
44.89 + 44 45.56 = 45.15 0.961
reatment reatment otal  xt P
106(88.3%) 14(11.7%) 120(60.6%)
37(47.4%) 41(52.6%) 78(39.4%) 39.4 | <0.001
143(72.2%) 55(27.8%) 198
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Fig. 1. ROC curve for values of HCG change with best pre-
diction of treatment success.

Tab. 3. ROC curve for values
of HCG change. Area Standard Error

0.813 0.033
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Tab. 4. B-hCG difference be-
tween day 0 and day 4 and
prediction of treatment suc-
cess and failure.

2Under the nonparametric assumption

°Null hypothesis: true area=0.5

Variables Decreased 20% Increased 20%
Sensitivity 0.50 [0.40, 0.60] 0.50 [0.40, 0.60]
Specificity 0.89[0.81, 0.94] 0.92 [0.84, 0.96]
Positive predictive value 0.82[0.70, 0.90] 0.86 [0.74, 0.93]
Negative predictive value 0.64 [0.55, 0.72] 0.65 [0.56, 0.72]

fetal cardiac activity, greater ectopic size (4 c¢m), and
sonographic evidence of free peritoneal fluid are all known
predictors of methotrexate treatment failure [8]. The
increase in B-hCG in the 48 hours leading up to treatment
has also been proposed as a new predictor of methotrexate
effectiveness, with smaller increments indicating a higher
chance of success [9].

Early B-hCG changes after single-dose methotrexate
for ectopic pregnancy could predict the likelihood of
therapy outcome, according to this retrospective study.
It was discovered that a decline was linked to an 88.3
percent chance of success without the need for additional
methotrexate or surgery. Those who had a rise, on the
other hand, just had a 47.4 percent chance of successful
treatment. As a result, a decrease in serum B-hCG by day
4 after methotrexate appears to be reassuring, whereas an
increase in serum B-hCG appears to be less so.

Skubisz MM, et al. [7] findings are widely supported
by our research, who found that 88 percent of patients
(29/33) who had a decrease in serum B-hCG between
days 0 and 4 had treatment success in a 45-cases study.
Although our success rate was not as high as that recorded
by Nguyen Q, et al. [6] in a study of 30 participants, all
12 patients who had a decrease in B-hCG between days 0

and 4 had treatment success (100 percent success rate). We
still believe that an early drop in serum B-hCG is correlated
with a high likelihood of treatment success.

A study by Agostini A, et al. [10] backs up the claim
that a decrease in serum B-hCG between days 0 and 4 is
a highly reassuring finding, who found that if the rate of
B-hCG decline between days 0 and 4 was >20 percent, there
was a 97 percent chance of treatment success. However,
their definition of clinical success included those that
needed several doses of methotrexate, so it is not directly
comparable to ours. As a result, it's not surprising that the
group with a drop in serum B-hCG of more than 20% has
a higher rate of effective treatment.

The risk of failure or the need for a second injection, as
well as patient compliance, is two major issues that should
be considered after a methotrexate injection [10]. There is
no way to tell whether methotrexate is functioning until
at least day 7 with current protocols. A predictive test that
provides an early indicator of possible treatment outcomes
by day 4 is clinically useful. It can give early reassurance
to anxious patients who are waiting for a potentially life-
threatening condition to be resolved [7]. So, the cases
with B-hCG difference of more than 20% drop on day 4
may not be offered a follow up on day 7 and offered fewer
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numbers follow up visits after methotrexate therapy (the
chance of success is 82 percent), This could save them from
getting a second dose of methotrexate that they don't need,
but since the chance of success is not 100%, follow up is
still needed for these patients. In contrast, the cases with
B-hCG difference of more than 20% rise on day 4 may
be offered a second dose of methotrexate earlier than day
7 (the chance of failure is 86%) which could theoretically
improve medical management success rates and/or shorten
the time it takes for ectopic pregnancies to resolve.

CONCLUSION

The early B-hCG level changes after methotrexate
therapy for ectopic pregnancy have a variety of applications.
When a more resistant disease is detected early, it can be
treated more vigorously. On the other hand, Patients with
early B-hCG level changes that indicate treatment success
may need less follow-up evaluation. Furthermore, when
a patient is counseled about treatment choices and her
prognosis, this knowledge can be useful.
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