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Decrease of Serum hCG on Day 4 of Single-dose
Methotrexate Regimen is Valuable to Predict Treatment
Failure in Patients with Intact Tubal Ectopic Pregnancy
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Azalmasi, Intakt Tubal Ektopik Gebeligi Olan Hastalarda Tedavi
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ABSTRACT

Objective: We aimed to determine the predictivity of decrease in serum hCG value on day
4 of single-dose methotrexate (MTX) regimen for the need for surgery in patients with
intact tubal ectopic pregnancy (TEP).

Method: We evaluated 41 patients diagnosed with intact TEP and treated with single-dose
intramuscular injection of MTX treatment according to body surface area (50 mg/m?).
Serum hCG values on days O, 4, and 7 were retrieved to determine patterns of hCG
change. Clinical data of patients with treatment success or failure were analyzed.

Results: Of 41 patients, 31 was successfully treated with MTX administration, and in the
rest (n=10), surgery was required because of intraabdominal hemorrhage. On days O, 4,
and 7, the median serum hCG values in patients with treatment failure were significantly
higher compared to treatment success (p<0.05). In the patients with treatment failure, the
median hCG values on day 7 was significantly lower than that on day 4 (p<0.05).
Conclusion: During the follow-up of patients with intact TEP who administered single-dose
MTX regimen, decrease of serum HCG value on day 4, in addition to low HCG value and
endometrial thickness on day O, is valuable to predict treatment failure.

Keywords: tubal ectopic pregnancy, ectopic pregnancy, hCG, methotrexate, treatment
failure, tubal surgery

Oz

Amac: Bu retrospektif calismada, intakt tubal ektopik gebelikte (TEG) tek doz metotreksat
(MTX) tedavisinin 4. glintindeki serum hCG degerinin tedavi basarisizhgindaki
ongortlebilirligini belirlemeyi amacladik.

Yontem: Bu retrospektif calismada, intakt TEG tanisi alan ve viicut ylizey alanina (50 mg/
m? )gdre tek doz intramuskiiler MTX tedavisi ile tedavi edilen 41 hasta degerlendirildi. hCG
degisim modellerini belirlemek icin O, 4 ve 7. glnlerdeki serum hCG degerleri alindi.
Hastalarin tibbi kayitlarindan tubal ektopik gebelik ile ilgili klinik ve laboratuvar verileri
toplandi. Tedavi basarisi veya basarisizigi olan hastalarin klinik verileri analiz edildi.
Bulgular: 41 hastanin 31'i MTX uygulamasi ile basarili bir sekilde tedavi edildi ve geri
kalaninda (n=10) batin i¢i kanama nedeniyle operasyon gerekti. Tedavisi basarili olan
hastalarda gebelik disi serum hCG degerlerine ulasma suresi 22 (15-26) gtindi. Tedavisi
basarisiz olan hastalarin endometrial kalinliklari tedavisi basarili olan hastalara kiyasla
anlamli olarak daha yiiksekti. O, 4 ve 7. glinlerde, tedavisi basarisiz olan hastalarda median
serum hCG degerleri tedavisi basarili olan hastalara goére anlamli derecede yiiksekti
(p<0.05). Tedavisi basaril olan hastalarda, 7. giindeki median serum hCG degerleri 4. ve O.
glinlere gore anlamli derecede dustktl (p<0.05). Tedavisi basarisiz olan hastalarda 7.
giindeki median hCG degerleri 4. gline goére anlamli derecede disiikti (p<0.05).

Sonug: Tek doz MTX rejimi uygulanan intakt TEG hastalarin takibinde 4. giinde serum HCG
degeri dususi, 0. glinde disiik serum hCG degeri ve endometrial kalinliga ek olarak tedavi
basarisizligini 6Sngérmede degerlidir.

Anahtar kelimeler: tubal ektopik gebelik, ektopik gebelik, hCG, metotreksat, tedavi
basarisizligl, tubal cerrahi
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INTRODUCTION

Ectopic pregnancies which occur outside of the
uterine cavity account for 2% of all pregnancies,
and in approximately 90% of cases, the fallopian
tube is their location (1,2,3). Prior tubal ectopic
pregnancy (TEP), history of pelvic inflammatory
iliness, current intrauterine device use, any tubal
surgery, in utero diethylstilbestrol exposure and
smoking are all risk factors. However,
approximately half of the TEP patients have none
of these risk factors (3,4,5). Advancements in
ultrasound imaging and development of protocols
to screen women with early pregnancy have led
to earlier detection of TEPs. The options for the
treatment of TEP patients may be medical,
surgical, and surveillance. As more women with
intact TEP appear as clinically stable without
concern for tubal rupture, preferred treatment
modalities have expanded beyond surgical
management to medical management (3,5).
Medical therapy success rates are approaching
90% and following tubal patency rates on
hysterosalpingograms are above 80% (6).

Beyond intramuscular methotrexate (MTX), which
has cytotoxic effects on actively dividing cells like
trophoblasts, there are no recognized alternative
medical treatment methods for ectopic pregnancy.
MTX, a folate antagonist, and its active
metabolites, MTX polyglutamates, bind to the
catalytic site of dihydrofolate reductase and they
can interrupt the synthesis of purine nucleotides
and block DNA synthesis and tissue repair and
cell proliferation (1,7). For MTX administration,
intramuscular injection is most common route.
There are three types of MTX regimens: single-
dose, two-dose, and multi-dose. Because it does
not require the administration of leucovorin and
requires fewer clinic visits, the single-dose
regimen is more convenient than the multi-dose
and two-dose regimens. The single-dose regimen
is the simplest of the three; nevertheless, in up to
a quarter of patients, an additional dose may be
required to guarantee resolution. hCG levels
monitoring and ultrasound scans are used to
identify TEP patients before they develop clinical
signs. Despite improved awareness of TEPs and
advancements in their care, 5-30% of patients
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are at risk of secondary surgery or supplementary
dosage due to failure of the first MTX
administration, which continues to be a major
cause of pregnancy-related mortality and
morbidity (1,7,8).

MTX regimens are monitored with serum hCG
measurements until the decrease of hCG to non-
pregnant levels. Serum hCG levels may initially
increase but then progressively diminish,
highlighted by at least 15% decrease by 4 to 7
days after start of treatment. This is used as main
criterion to accept the medical therapy as
successful (1,4,5,9,10,11).

Despite continuing research activities, in the
management of TEPs in conventional clinical
settings, the clinical success of medical treatment
of TEPs is not reached the expected level and the
requirement of surgical interventions is still an
important need in patients with the complications
of TEP such as tubal rupture, abortion, and
hemorrhage. One of the reasons leading to the
suboptimal treatment of TEP with single-dose
MTX regimen may be the use of conventional
laboratory workup, including mainly the
measurement times of serum hCG and how these
hCG values can be interpreted. These diagnostic
and clinical dilemmas can lead the gynecologists
to the preference of inpatient management longer
than required in patients with intact TEPs,
decreasing cost-effectiveness of management
regimen.

Additionally, during the single-dose MTX
regimen, there can be a need for administration
of second-dose MTX in some patients with
suboptimal serum hCG decrease. During waiting
for decision-making with serum hCG level on day
7, there is somewhat an increase in the number
of patients with the development of tubal
hemorrhage and need for surgical intervention.
Considering the pertinent data in the literature,
there are patients with intact TEP as well as a
wide range of serum hCG values with different
basal levels and trends during their follow up,
depending on loss of viability and the beginning
of tubal abortion process and these variations
may be important factors affecting the success of
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single-dose MTX regimen. In routine clinical
practice, the change of serum hCG value measured
on day 7 compared to day 4 is used to change
the management strategy in patients with intact
TEP. Considering the importance of early decision-
making and reducing the need for surgical
interventions, we think that evaluation of serum
hCG values measured on day 4 can also be
helpful to detect patients in whom the single-
dose MTX regimen is unsuccessful and there is a
need for administration of second-dose MTX to
prevent surgical interventions. In this retrospective
study, we aimed to determine the predictivity of
decrease in serum hCG value on day 4 of single-
dose MTX regimen for the need for surgery in
patients with intact TEP.

MATERIALS AND METHODS

In this retrospective study, we retrieved the
hospital records of patients with intact TEP who
underwent single-dose intramuscular MTX
treatment from September 2008 to September
2012 in the Stileymaniye Gynecology and Pediatrics
Training and Research Hospital. The EP was
evaluated and diagnosed using the findings of
standard clinical examinations, transvaginal
ultrasound, and serial serum hCG measurements.
The following were the inclusion criteria for MTX
treatment: (1) hemodynamic stability; (2) presence
of extra-uterine gestational sac or absence of an
intrauterine pregnancy despite serum hCG value of
>1500 mIU/mL and a continuous increase in the
hCG values; (3) absence of free fluid in the pelvis
with signs of acute abdomen or hemoperitoneum
as assessed by transvaginal ultrasound; (4) absence
of fetal heartbeat in the extra-uterine sac; (5) serum
hCG level of <10,000 mIU/mL; (6) size of the tubal
mass <3.5 cm; (7) absence of hepatic dysfunction
(high levels of liver function tests) or renal
insufficiency (creatinine level of >1.5 mg/dL); and
(8) absence of a known allergy to MTX. Exclusion
criteria were the following: allergy to MTX and
missing clinical data.

In our clinic, according to the protocol of 9,
single-dose MTX regimen is routinely aused in
the treatment of ectopic pregnancy at a dose of
50 mg/m2 of body surface area. This protocol is

used in many centers throughout the world. On
day 7, a complete blood count, liver, and renal
function tests were performed. All patients were
urged not to engage in sexual intercourse. The
patients were instructed to notify clinical
professionals if their abdomen pain increased
significantly. All women were also told to
consume more water and stay out of the sunshine.
They were also recommended to avoid alcohol,
nonsteroidal anti-inflammatory medications, and
aspirin, and informed about the common side
effects of MTX. The treatment success of single
dose MTX regimen was defined conventionally as
a decrease in serum hCG value >15% between 4
and 7 days and no surgery or no second MTX
dose required until the B-hCG value returned to
non-pregnant levels with the resolution of tubal
mass.

Patterns of serum hCG values from days O to 4
and from days 4 to 7 were analyzed. Clinical data
related to TEP were recorded: age, parity,
gestational age, ultrasonographic diameter of
tubal mass, location of gestational sac, endometrial
thickness, days required to reach to normal
serum hCG values, histories of ectopic pregnancy
and tubal surgery, smoking, and intrauterine
device usage. Noteworthy, no severe adverse
events related to MTX occurred during the study
period.

Statistical analysis

SPSS for Windows version 22.0 was used for all
statistical analyses (IBM Corp., Armonk, NY USA).
The Kolmogorov-Smirnov test was used to
determine whether the data distribution was
normal. Continuous variables are represented by
a mean, standard deviation, and median
(25th—75th percentile), while categorical variables
are represented by a number and a percentage.
Comparisons of continuous variables between
groups were performed using the Mann-Whitney
test or repeated measures ANOVA test with post
hoc Dunn'’s test. The chi-square test was used to
make comparisons between groups of categorical
variables. Statistical significance was defined as a
two-sided p value of less than 0.05.
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Table 1. Selected clinical data of patients in patients with intact tubal ectopic pregnancy whose medical therapy was
successful and who required tubal surgery because of abdominal hemorrhage during the administration of single-dose

methotrexate regimen.

Successful treatment | Surgery required P
(n=31) (n=10)
Age (y) 33.16+5.61 31.20+4.02 0.170
34 (30-37) 30.5 (28.75-33.25)
Parity (n) 1.26+1.29 0.6+0.84 0.151
1 (0-2) 0 (0-1.25)
Gestational age (d) 42.68+8.05 42.5+6.04 0.927
43 (35-49) 43.5 (37.75-45.5)
Ultrasonographic diameter of ectopic pregnancy mass | 21.45+5.37 21.3+4.32 0.915
21 (19-25) 20.5 (18.75-25.25)
Location of gestational sac
Left 14 (45.2%) 5 (50%) p=0.790
Right 17 (54.8%) 5 (50%)
Endometrial thickness (mm) 6.98+2.42 9.6+3.81 0.037
6 (5-8) 9 (6.75-12.75)
Days required to reach to normal serum hCG values 22.39+8.5
22 (15-26)
History of ectopic pregnancy
No 27 (87.1%) 9 (90%) p=0.807
Yes 4 (12.9%) 1 (10%)
History of tubal surgery
No 29 (93.5%) 9 (90%) p=0.708
Yes 2 (6.5%) 1 (10%)
Smoking
No 18 (58.1%) 3 (30%) p=0.123
Yes 13 (41.9%) 7 (70%)
IUD usage
No 29 (93.5%) 7 (77.8%) p=0.165
Yes 2 (6.6%) 2 (22.2%)

Data were presented as mean with standard deviation,

median with interquartile range, or number (%) as appropriate and analyzed with

Mann-Whitney and chi-square tests as appropriate. IUD. intrauterine device.

RESULTS

Data analyses were performed with 41 patients
with intact TEP who were administered
intramuscular MTX 50 mg/m?. These patients
were divided into two groups according to the
need for surgical treatment during the follow-up
period of MTX treatment. Of these 41 patients,
31 was successfully treated with MTX
administration, and in all the remaining patients
(n=10), surgical treatment of TEP was required
because of intraabdominal hemorrhage.
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Table 1 presents the selected clinical data of the
study population. The median age, parity, and
diameter of ectopic pregnancy mass; and the
rates of histories of ectopic pregnancy and tubal
surgery, location of gestational sac, smoking, and
[UD usage were found similar (p>0.05). In the
patients with treatment failure, the median
endometrial thickness was significantly higher
compared to treatment success, in accordance
with the high serum hCG values in patients with
treatment failure (p<0.05). The time required to
reach to non-pregnant serum hCG values was 22
(15-26) days in the patients treated successfully
with MTX administration.
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Figure 1 shows the median serum hCG values
obtained as baseline at admission before MTX
administration and 4 and 7 days later after MTX
administration in patients with intact TEP whose
medical therapy was successful and who required
tubal surgery because of abdominal hemorrhage
during MTX treatment. On days O, 4, and 7, the
median serum hCG values in patients undergone
tubal surgery were significantly higher than those
in patients treated successfully with MTX
administration [3011 (1015.75-3675) vs. 750
(352-1749) on day 0; 2895 (1681-4170) vs. 897
(335-1800) on day 4; 1835 (1023-2587) vs. 493
(250-1350) on day 7; all p values were less than
0.05)]. In the patients treated successfully with
MTX administration, the median serum hCG values
on day 7 was significantly lower than those on
days 4 and 0 [493 (250-1350) vs. 897 (335-1800)
and 750 (352-1749), respectively, all p values
were less than 0.05]. In the patients undergone
tubal surgery because of abdominal hemorrhage
during MTX treatment, the median hCG values on
day 7 was significantly lower than that on day 4
[1835 (1023-2587) vs. 2895 (1681-4170);
p<0.05].

Overall, when the serum hCG data were evaluated
in patients treated successfully with MTX
administration, firstly, there was a non-significant
increase on day 4 (p>0.05) and later a significant
decrease on day 7 (p<0.05). Contrary to this result,
in patients undergone tubal surgery because of
abdominal hemorrhage during MTX treatment,
there was a progressive decrease in the median
serum hCG values from day O to day 7 (p<0.05). In
patients undergone tubal surgery because of
abdominal hemorrhage during MTX treatment, 25%
interquartile of serum hCG was higher than 1000
mlU/mL; however, majority of patients treated
successfully with MTX administration had lower hCG
values than 1000 mIU/mL.

Table 2 shows the change in the serum hCG
values on day 4 versus day O in the study groups.
The rate of decrease on day 4 in the patients with
intact TEP whose medical therapy was successful
with MTX administration compared to in patients
who required tubal surgery because of abdominal
hemorrhage during MTX treatment (p<0.05).
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Figure 1. Median serum hCG values obtained as baseline at
admission (day 0) before the administration of single-dose
methotrexate (MTX) regimen and 4 and 7 days (days 4 and
7, respectively) later after MTX treatment in patients with
intact tubal ectopic pregnancy whose medical treatment
was successful with MTX treatment and who required
tubal surgery because of abdominal hemorrhage during
MTX treatment.

Data were presented as median with interquartile range in
whisker plot with scatter dots representing all the
measurements.

ab<Sjgnificantly different versus days 0, 4, and 7 in patients
with successful MTX treatment (p<0.05).
ISignificantly different versus days 0 and 4 in patients with
successful MTX treatment.

eSignificantly different versus day 4 in patients undergone
tubal surgery because of abdominal hemorrhage.

DISCUSSION

In this study, we investigated the feasibility of
predicting the results of a single-dose MTX
regimen early by detecting serum hCG on days O
and 4 to avoid the need for a close 7-day follow-
up of patients. This may help to determine the
requirement of a second-dose MTX or surgical
interventions without delay in patients who will
have possibly unfavorable outcomes. With respect
to predicting the success of single-dose MTX
treatment, decrease of HCG value on day 4, in
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Table 2. Change of serum hCG values on day 4 versus day 0 in patients with intact tubal ectopic pregnancy whose medical
therapy was successful with single-dose methotrexate (MTX) regimen and who required tubal surgery because of abdominal

hemorrhage during MTX treatment.

Change of serum hCG Successful treatment Surgery required
(n=31) (n=10)

Decrease (n=22) 20 (64.5%) 2 (20%)

Increase (n=20) 11 (35.5%) 8 (80.1%)

Chi-square test revealed that the rate of decrease in serum hCG values in the patients with intact tubal ectopic
pregnancy whose medical therapy was successful with MTX administration compared to in patients who required
tubal surgery because of abdominal hemorrhage during MTX treatment (p<0.05).

addition to low HCG value on day O, was found
valuable to predict treatment failure in patients
with intact TEP.

In women with a non-ruptured TEP and in a
clinically stable condition, intramuscular MTX
regimen, laparoscopic tubal surgery as well as
expectant management without interventions in
a selected subset of patients are the main
treatment options. Baseline clinical, laboratory,
and radiologic evaluations as well as informed
choice of patients are used for determination of
appropriate management regimen. Use of MTX
regimen is determined mainly by initial serum
hCG level. The single-dose regimen may be the
best option in general, when there is a relatively
low initial serum hCG level or a plateau in serum
hCG values, and the two-dose regimen may be
preferred when initial serum hCG levels are high.
When serum hCG level did not decrease by at
least 15% from day 4 to day 7 after MTX
administration, there is a high risk of treatment
failure. In that case, patients may require
additional MTX administration or surgical
intervention (1). According to the NICE guideline
on the diagnosis and management of early
pregnancy complications including ectopic
pregnancies, all women diagnosed with intact
TEPs should be managed actively with MTX
regimen or surgical intervention (12). Although
mortalities are rare depending on the
complications of ectopic pregnancies in
developed countries, the burden of disease is
high regarding to the costs of diagnostic work up
and expensive treatment modalities requiring
outpatient and impatient follow-up (13).

Nowadays, it is possible to diagnose TEP earlier
with the advancements of ultrasound imaging
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and MTX administration has become the first-line
treatment in many cases (10). Women should
have their serum hCG levels monitored on a
regular basis after taking MTX. The level may rise
in the first few days, but it should drop by 15% to
25% by day 7; if it has not, a second dose, which
is required in 15% to 20% of patients, should be
taken into consideration. Most patients who get
MTX treatment have abdominal cramps and pain
by day 3 to 7 after treatment, and there is no
consensus on predictors of effectiveness for
medical therapy. When such patients arrive at the
emergency room, a pelvic ultrasound should be
done to check for free fluid. Hemoperitoneum
may signal the treatment failure and TEP rupture,
which occurs in 7 percent to 14 percent of
patients treated with MTX. These patients may
require a second dosage of MTX or surgical
intervention, which should be discussed with the
patient’s gynecologist. It is possible for
trophoblastic tissue to regenerate unless the
damaged tube is entirely removed. To guarantee
complete remission, the blood hCG level should
be trended until it is undetectable, whether the
patient is handled medically or surgically (3).

Most cases of TEP that are detected early can be
treated successfully either with minimally invasive
surgery or with medical management using MTX
(1), with consideration of hemodynamic stability,
wish to have a baby, the status of tubal mass (3).
hCG should double every 1.4 to 2.1 days in a
normal pregnancy, until reaching at more than
100,000 mlU/mL. In stable patients presenting
with vaginal bleeding or abdominal pain,
ultrasonography should be the next step in
evaluation. An IUP should be consistently visible
on transvaginal ultrasonography if the hCG level
is greater than 1500 to 3510 miU/mL (3).
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Stovall et al. reported first results of the single-
dose MTX regimen for medical management of
TEP in 1991(14,15). Due to high success rate with
a range of from 65 to 96%, MIX is still used
worldwide (1,4,5,10,13,11,12,16). The change in
serum hCG levels between days 4 and 7 after
MTX administration is the most important
predictive indicator for treatment success. Initial
treatment success is defined by a decline in hCG
levels of 15% or more, which permits for biological
follow-up in the future. The main disadvantage of
a single-dose MTX regimen is the requirement for
a 7-day treatment period and multiple visits to
check treatment success. Early detection of
treatment progress may thus improve adherence
to the regimen and reduce psychological stress,
medical visits, and overall health costs (11). Yuk
et al. performed systematic review and meta-
analysis of single-dose and non-single-dose MTX
regimens in the treatment of TEP (4). They noted
that the therapeutic effects of the single-dose
regimen and non-single-dose regimens were
similar, but the single-dose regimen had a lower
adverse effect rate compared with non-single-
dose regimens. They reported that the single-
dose regimen was optimal for the medical
treatment of TEP although the time to resolution
was longer with the single-dose regimen.

Jurkovic et al. examined the success rates of MTX
against placebo for the conservative treatment of
TEP (13). They found that the rates of success
were similar for these treatment modalities: 83%
with MTX and 76% with placebo. They noted that
the serum level of hCG was the only clinical
parameter found to be meaningfully related to
the outcome of MTX regimen. They did not
recommend the routine use of MIX for the
treatment of clinically stable women diagnosed
with TEP presenting with low serum hCG
(<1500mlIU/L). They concluded that in women
with TEP and serum hCG value >1500mlIU/L,
MTX may offer a safe and cost-effective alternative
to surgery; however, this needs confirmation with
further studies. Aydin et al. tested MTX treatment
at a dose of 22-40mg/m? and 41-49mg/m? in
addition to 50mg/m? in the treatment of TEP
(10). They recorded the serum hCG levels on
Days O, 1, 4, and 7 and in case of a decline in

serum hCG levels less than 15% on days 4 and 7,
they administered a second dose of MTX was
administered. In addition, irrespective of the pre-
treatment serum hCG levels, the overall success
rate including the success rate after the second
dose of MTX was evaluated. They reported their
success rates as the following: 76.5% (13/17)
with the 22-40 mg/m2, 84.0% (68/81) with the
41-49 mg/m?, and 85.7% (12/14) with the >50
mg/ mg/m? doses. They found no difference
among those success rates.

Brunello et al. investigated the prognostic value
of changes in the serum hCG values as the ratio of
days 4/1 after single-dose MTX regimen in TEP
patients (11). They found that a ratio <0.7 was
associated with a success rate of 94% after one
course of MTX and 100% after two courses. In
contrast, a ratio >1.7 was associated with a failure
rate of 100%. They suggested that in patients
with a hCG decline > 30%, a simplified follow-up
may be appropriate and in those with a hCG
increase >70%, second course of treatment need
to be administered. Gabbur et al. evaluated
whether serum hCG level on day 4 following MTX
treatment in TEP patients could predict success or
failure of single-dose regimen compared to that
on day 7 (17). They concluded that serum hCG
level on day 4 of MTX administration did not
predict successful single-dose MTX treatment or
the need for surgery; whereas hCG on day 7
could be used for prediction. Nguyen et al.
evaluated serum hCG levels measured on days O
and 4 to predict the success of MTX regimen in
TEP patients (18). They found that serum hCG
level was found as decreased on day 4 in 40% of
cases, and 100% of those cases had treatment
success; whereas serum hCG level was increased
in 60.0% of cases, and 61.8% of those cases had
treatment success. They concluded that changing
trend of serum hCG value on day 4 could be used
as a reliable predictor of treatment success.

Ustunyurt et al. conducted a study to predict the
success of single-dose MTX regimen with the
change of serum hCG value on day 4 compared
to day O (19). They reported that the rate of
decreasing serum hCG value on day 4 was
significantly more in patients with successful
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management compared to those with treatment
failure (61.9 vs. 37.5%). They highlighted that the
change of serum hCG value on day 4 compared
to day O had a predictive value to assess the
success of MTX treatment. Dai et al. reported a
different follow-up strategy for serum hCG and
did not used serum hCG value on day 4 (20).
They noted that when serum hCG value measured
on day 7 less than 50% on day 1, single dose
MTX could be accepted as successful, especially
in patients with a serum hCG value less than 2000
mlU/mL on day 1. They highlighted that when
serum hCG value on day 1 was higher, there was
no difference between conventional and new
follow-up strategies. Celik et al. highlighted that
a decrease of > 15% in serum hCG values from
days O to 4 did not seem to be a better predictor
of successful treatment compared to those from
days 4 to 7 in patients administered single-dose
MIX regimen for TEP (21). Since there is no
consensus on the value of serum hCG on day 4
since no management decisions are made until
obtaining serum hCG value on day 7 in the
conventional single-dose MTX regimen, Atkinson
et al. examined the place of alternative serum
hCG follow-up omitting the serum hCG on day 4
in patients administered a second dose of MTX if
the serum hCG fall was <25% between days O
and 7 or days 1 and 7. They found no additional
advantage of those new protocols (6).

Others have suggested that the Day-4 serum hCG
is important because any drop between Days 1
and 4 (or Day 0-4 in some studies) is associated
with a high chance of avoiding both a second
dose of MTX and surgery (at least 88%, and up to
97% for a fall >20%), providing early reassurance
to women (11-14). Some speculate that a drop
between Days 1 and 4 could eliminate the
necessity for an assay on Day 7 and free up a
more flexible follow-up plan (22,23,24,25).

As seen from the pertinent literature including
studies searching an optimal hCG follow-up
during the administration of single-dose MTX
regimen in patients with intact TEP, there are
studies finding the conventional hCG evaluation
is the method of choice; however, according to
the findings of considerable high number of
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studies, the decrease of serum hCG on day 4
compared to day O in addition to conventional
evaluation seems to be a valuable method to
predict success rate of MT treatment to reduce
complications and to shorten the duration of
management. During management of TEP patients
with MTX regimen, gynecologists also need to
consider individual variations of clinical success
related to pharmacogenetic properties of MTX.
5,10-methylenetetrahydrofolate reductase, a key
enzyme of folate metabolism, is a competitive
target of MIX polyglutamates as active
metabolites of MTX, which converts
5,10-methylenetetrahydrofolate to
5,10-methyltetrahydrofolate in the folic acid cycle
and then supplies methyl groups for the
conversion of homocysteine to methionine, which
is essential for nucleotide synthesis. Genetic
variations of 5,10-methylenetetrahydrofolate
reductase result in reduced activity from 30 % to
10 % of normal activity in 12% of white and Asian
populations when homozygosity present and
about 60% of normal activity in 40% of the
population when heterozygosity present (7).

This study does, however, have significant
drawbacks. The key limitations are the small
sample size and retrospective nature of the
study. However, despite the limited sample size,
our success rates are comparable to most of the
previous research published in the literature. In
clinical practice, gynecologists need to consider
not only the decrease rate of serum hCG from day
4 to 7 but also from day O to 4, with this manner,
they can administer a second-dose MTX or
perform a surgical intervention and prevent
harmful complications of tubal ectopic pregnancy
in at least a subset of patients. Further studies
need to be performed to better predict success of
MTX treatment in patients grouped according to
clinical, ultrasonographic and individual
pharmacogenetic properties of MTX.
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