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ORIGINAL ARTICLE

Value of Serum Estradiol, Progesterone and Beta-
Human Chorionic Gonadotropin in Prediction of 1st
Trimester Miscarriage within 9 weeks of Gestation

Wael S. Taha, Mohamed A. Abd El-Moaty, Mohamed G. Abd El-Salam *

Department of Obstetrics and Gynecology, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt
Abstract

Background: One in five woinen experience the emotional toll of a threatened miscarriage.

Aim and objectives: To forecast the probability of a miscarriage occurring within the first nine weeks of pregnancy, an
assessment of serum estradiol, progesterone, as f-human chorionic gonadotropin (B-HCG) levels is conducted within the same
time frame.

Patients and methods: This was a prospective cross-sectional study conducted on eighty-six pregnant women in the first
trimester at Obstetrics & Gynecology department of Sayed Galal Hospital, Al-Azhar University.

Results: At cutoff point <420, serum estrogen at 5-6-week gestation has 96.6% sensitivity and 92.6% specificity as a predictor
for Miscarriage, at cutoff point <18.5, serum Progesterone at 5-6-week gestation has 96.6% sensitivity and 96.3% specificity as
predictor for Miscarriage, at cutoff point <657.5, serum HCG at 5-6-week gestation has 94.9% sensitivity and 96.3% specificity
as predictor for Miscarriage. At cutoff point <733, serum estrogen at 8-9-week gestation has 98.3% sensitivity and 96.3%
specificity as a predictor for Miscarriage; at cutoff point <21.5, serum Progesterone at 8-9-week gestation has 78% sensitivity
and 77.8% specificity as predictor for Miscarriage, at cutoff point <2116, serum HCG at 8-9-week gestation has 98.3%
sensitivity and 81.5% specificity as predictor for Miscarriage.

Conclusion: Regarding hormonal profile at 8-9 gestational weeks, there was statistically significant lower Estrogen,
progesterone, and HCG levels in Miscarriage than in the Ongoing pregnancy group.

Keywords: Serum estradiol; Beta-human chorionic gonadotropin; Miscarriage

rates of estradiol and p-human chorionic
gonadotropin likely suggest an unfavorable
) pregnancy outcome. HCG, a crucial endocrine

round 20 percent of women experience factor, can suppress T cell activation and

threatened Miscarriage, which is linked to prevent aberrant stimulation of T lymphocyte
considerable emotional suffering. The ambiguity response, protecting the embryo from potential
surrounding the prognosis of impending harm. Low initial HCG levels, an abnormal HCG
Miscarriage presents an equally difficult  ratip, & a slow increase in HCG levels during

challenge for healt'hcare ‘practition.ers. Rast early pregnancy may suggest the possibility of a
research has examined different biochemical  mjscarriage or ectopic pregnancy.*

indicators to forecast the outcome of impending Estrogen promotes the growth of the

Miscarriage.! ) endometrium & increases the thickness of the
~ The incidence of loss of pregnancy is roughly  myometrium. It also improves blood flow and
fifteen to twenty-five percent. It remains the gtrengthens uterine contractions. Research
p.rev.a.ﬂmg pregnancy problem that has a jpdjcates that estradiol plays a crucial role in
significant impact on the physical and mental sustaining early pregnancy.5

Well—bei.ng of women. The .repetitive. clinical This study aimed to predict miscarriage
evaluathns, as wel.l as 1nterventlor.13 for  gutcomes within nine weeks of gestational age
threatening abortion, impose both financial and by evaluating values of serum estradiol,
psychological hardships on patients. However, progesterone, and B-human chorionic

no deper}dable clinical‘ sign is available to gonadotropin (B-HCG) within nine weeks of
forecast it accurately in its early stages.”® gestation.

Diminished levels and sluggish development

1. Introduction
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2. Patients and methods

This prospective cross-sectional study was
conducted on 86 pregnant women in the initial
trimester at the Obstetrics and Gynecology
department of Sayed Galal Hospital, Al-Azhar
University.

Inclusion criteria: Pregnant females in the first
trimester, no gestational complications, and no
medical disorders.

Exclusion criteria: Individuals with a history of
recurrent Miscarriage & thyroid autoimmunity.
Pregnancies are attained using artificial assisted
reproductive technology (ART), for example,
intracytoplasmic sperm injection (ICSI) or
intrauterine insemination (IUI).

Sample size justification

The calculations for sample size were
performed using the MedCalc® version 12.3.0.0
program, located in Ostend, Belgium. The
statistical calculator utilized a 95% confidence
interval as well as a research power of 95%, with
a error of 5%. Based on a prior investigation®,
they indicated that measuring blood levels of
estradiol at 7-9 weeks can accurately predict
Miscarriage. The area under the ROC curve (AUC)
was discovered to be 0.866 (95% CI 0.793-0.938,
P=0.000). The diagnostic cutoff value was
determined to be 576pg/ml, with a sensitivity of
0.804 and specificity of 0.829. Therefore, given
this assumption, the sample size was 78 cases,
the minimum number required for this
investigation, given a dropout rate of 10%. Thus,
based on the computation, the sample size
comprised 86 ladies.

Methods

All participants underwent

Entire history taking: Personal history, Present
history, menstrual history. Menstrual Cycle
Details: Age at menarche, duration of their
menstrual cycle, frequency of periods, date of the
last menstrual period, regularity of cycles,
Presence of clotting or spotting between periods,
and any changes in menstrual patterns over time.
Menstrual Pain or Discomfort: Any menstrual
pain, any other menstrual-related symptoms,
gestational age, expected date of delivery, obstetric
history for each previous delivery, Presence or
absence of prior pregnancy complicated by FGR,
medical history, and Past Surgical history

Estradiol, progesterone, and B-HCG
measurement
Chemiluminescence @~ was  employed to

determine serum estradiol, progesterone, and [3-
HCG levels on a Roche Elecsys 2010 device. The
changes across the batches were 6.4 percent,
whereas the variances within the batches were 6.0
percent.

Radiological investigation

The same proficient attending physician did
the transvaginal ultrasound scans. The patient

was positioned on the examination table in the
lithotomy position, similar to a pelvic examination.
Provide a drape or sheet for privacy. Frequency:
Typically, transvaginal ultrasound wuses a
frequency range of 5-9 MHz to provide high-
resolution images. Depth: Adjust the depth setting
based on the area of interest. Standard depth
settings range from 4 to 10 cm. The average
pregnancy category was identified through
ultrasound screening utilizing the GE V730
Ultrasonic instrument, with confirmation of fetal
viability at twelve weeks of gestational age.
Miscarriage was diagnosed with ultrasonic
criteria”: A crown-rump length of seven millimeters
or more without a heartbeat, a mean sac diameter
of 25 millimeters or greater without an embryo, the
absence of an embryo with a heartbeat for at least
two weeks following a scan that revealed a
gestational sac without a yolk sac, and the absence
of an embryo with a heartbeat for at least 11 days
after a scan that revealed a gestational sac with a
yolk sac.

Ethical considerations

The research protocol received approval from
the Ethical Committee of the Faculty of Medicine of
AL Azhar University, specifically the Ethical
Committee of the Obstetrics & Gynecology
Department. Before the study, everyone involved
was provided with a clear description of its goal
and procedures, and their consent was obtained
verbally and in writing. The trial assumed
confidentiality and privacy at all levels.

3. Results
Neither group differed significantly from the
other in terms age & BMI p= 0.333, 0.635

respectively
Table 1. Demographic data of patients
MISCARRIA ONGOING INDEPENDENT
GE PREGNANCY STUDENT T
\ N=27 N=59 TEST
| Mean SD  Mean SD t P-value
AGE 28.52 1.34 28.86 1.87 -0.975 0.333
(YEARS)
BMI | 2880 155 2861 201 0.477 0.635

Regarding fetal US, there was statistically in
significant change amongst the 2 groups as regard
the CRL and Mean sac diameter p>0.05.

Table 2. CRL and Mean sac diameter of the

studied population
MISCARRIA ONGOING INDEPENDENT
GE PREGNANCY STUDENT T
N=27 N=59 TEST
Mean SD Mean SD t P-value
CRL | 2415 432 2464 374  -0515  0.609
MSD | 3030 3.7 29.90 2.45 0.592 0.557

Regarding hormonal profile at 5-6 gestational
week, there is statistically significant lower
Estrogen, progesterone and HCG level in
Miscarriage than Ongoing pregnancy group p=
0.0001.
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Table 3. hormonal profile of the studied
population at 5-6 gestational week

MISCARRIA ONGOING INDEPENDENT
GE PREGNANCY STUDENT T
N=27 N=59 TEST
Mean SD Mean SD t P-value
ESTROG 3515 435 48454 3021 -14.354  0.0001
EN 9 7
PROGES 16.89 1.12 20.78 1.22 -14.53 0.0001
TERONE
HCG 5142 495 71154 4542 -17.593  0.0001
2 2

Regarding hormonal profile at 8-9 gestational
week, there was statistically significant lower
Estrogen, progesterone and HCG level in
Miscarriage than Ongoing pregnancy group p=
0.0001.
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Table 4. hormonal profile of the studied
population at 8-9 gestational week

MISCARRIA ONGOING INDEPENDENT
GE PREGNANCY STUDENT T
N=27 N=59 TEST
Mean SD Mean SD t P-value
ESTROG 590.8 504 1177.2 119.76 -31.933  0.0001
EN 5 0 0
PROGES 2022 229 22.83 1.63 -5.327 0.0001
TERONE
HCG 2010. 120. 2730.2 166.60 -22.672  0.0001
67 38 0

At cutoff point <420, serum estrogen at 5-6-
week gestation has 96.6% sensitivity and 92.6%
specificity as predictor for miscarriage, at cutoff
point <18.5, serum Progesterone at 5-6-week
gestation has 96.6% sensitivity and 96.3%
specificity as predictor for miscarriage, at cutoff
point <657.5, serum HCG at 5-6-week gestation
has 94.9% sensitivity and 96.3% specificity as
predictor for miscarriage. (Table 5)

Table 5. sensitivity and specificity of hormonal profile at 5-6-week gestation as predictor for

miscarriage
CUTOFF  AREA STD.
POINT UNDER ERROR
CURVE
ESTROGEN | 420 0.984 0.01
PROGESTERONE | 185 0.992 0.006
HCG | 6575 0.981 0.012

ROC Curve
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Figure 1. ROC curve for hormonal profile at 5-
6 week gestation as predictor for miscarriage

Table 6. sensitivity and specificity of hormonal profile at

SENSITIVITY%

SPECIFICITY% ASYMPTOTIC 95% CI

Lower Upper Bound
Bound
96.60% 92.60% 0.964 1.000
96.60% 96.30% 0.981 1.000
94.90% 96.30% 0.956 1.000

At cutoff point <733, serum estrogen at 8-9-
week gestation has 98.3% sensitivity and 96.3%
specificity as predictor for miscarriage, at cutoff
point <21.5, serum Progesterone at 8-9-week
gestation has 78% sensitivity and 77.8% specificity
as predictor for miscarriage, at cutoff point <2116,
serum HCG at 8-9-week gestation has 98.3%
sensitivity and 81.5% specificity as predictor for
miscarriage. (Table 6)

8-9-week gestation as predictor for

SENSITIVITY% SPECIFICITY% ASYMPTOTIC 95%

miscarriage
CUTOFF AREA STD.
POINT UNDER ERROR
CURVE
ESTROGEN 733 0.999 0.002
PROGESTERONE 215 0.831 0.055
HCG 2116 0.994 0.006

Cl
Lower Upper
Bound Bound
0, 0,
98.30% 96.30% 0.995 1.000
78% 77.80% 0.724 0.938
98.30% 81.50% 0.982 1.000
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Figure 2. ROC curve for hormonal profile at 8-
9 week gestation as predictor for miscarriage

4. Discussion

Around between 15 and 25% of pregnancies
end in Miscarriage. It continues to be the leading
cause of psychological and physiological
problems among pregnant ladies.8

The main results of our study were as follows:

Our study showed that, regarding age
distribution, the mean age in the Miscarriage
group was 28.52+1.34 years, the mean age in
Ongoing pregnancy was 28.68+1.87 years, and
the mean BMI in the Miscarriage group was
28.8+1.55, the mean age in Ongoing pregnancy
was 28.61+2.01. There was statistically
significant variance among the two groups
concerning age and BMI

Jha et al. Their prospective study was carried
out on a cohort of 125 women, aged between
twenty and thirty-five years, who had a history of
recurrent pregnancy loss. The cases were
categorized into three distinct groups. Group A is
the control group, including 45 healthy pregnant
women who have not experienced any
miscarriages in the past. Group B comprised 40
individuals who had experienced two or more
instances of pregnancy loss during the first
trimester. Group C consisted of forty females
who experienced pregnancy termination for the
first time during the research before completing
the first trimester.°

We found that regarding hormonal profile at 5-
6 gestational weeks, there was statistically
significant lower Estrogen, progesterone, and
HCG levels in the Miscarriage group than in the
Ongoing pregnancy group. The current study
showed that regarding hormonal profile at 8-9
gestational weeks, there was statistically
significant lower Estrogen, progesterone, and
HCG levels in the Miscarriage group than in the
Ongoing pregnancy group.

Our results are supported by Deng et al.®, who
reported a significant change among the studied
groups regarding Estrogen and progesterone

within nineweeks of gestation. They also
demonstrated that there was no significance
between the studied groups regarding HCG.

As well, Duanet al. revealed that the average
levels of progesterone, as well as B-HCG among
females with inevitable miscarriages, were
significantly reduced (13.76 * 5.52 ng/ml,
3,647.00 = 2,123.00 mlIU/ml, respectively)
compared to ongoing pregnancies (25.47 * 6.18
ng/ml, 8,492.00 £ 2,389.00 mIU/ml, respectively)
and normal intrauterine pregnancies (31.67 =*
5.86 ng/ml, 13,437.00 * 6,256.00 mIU/ml,
respectively) (P under 0.001). In addition, the
levels of these markers among women with
continuing pregnancies were markedly lower than
those observed in normal intrauterine
pregnancies (P under 0.001).10

According to our results, at cutoff point <420,
serum estrogen at 5-6-week gestation has 96.6%
sensitivity and 92.6% specificity as a predictor for
Miscarriage, at cutoff point <18.5, serum
Progesterone at 5-6-week gestation has 96.6%
sensitivity and 96.3% specificity as predictor for
Miscarriage, at cutoff point <657.5, serum HCG
at 5-6-week gestation has 94.9% sensitivity and
96.3% specificity as predictor for Miscarriage.

Regarding our results, at cutoff point <733,
serum estrogen at 8-9-week gestation has 98.3%
sensitivity and 96.3% specificity as a predictor for
Miscarriage, at cutoff point <21.5, serum
Progesterone at 8-9-week gestation has 78%
sensitivity and 77.8% specificity as predictor for
Miscarriage, at cutoff point <2116, serum HCG at
8-9-week gestation has 98.3% sensitivity and
81.5% specificity as predictor for Miscarriage.

Jha et al. revealed that blood beta HCG
exhibited a sensitivity of 100%, a specificity of
55.9%, a positive predictive value of 52.7%, and a
negative predictive value of 100%. The sensitivity
of Serum progesterone was 37.42%, with a
specificity of 82.34%, a positive predictive value of
54.91%, and a negative predictive value of
80.53%.9

Research has demonstrated that monitoring
progesterone levels is crucial for predicting early
normal development throughout pregnancy.!!12

4. Conclusion

Regarding hormonal profile at 8-9 gestational
weeks, there was statistically significant lower
Estrogen, progesterone, and HCG levels in the
Miscarriage than in the Ongoing pregnancy group.
At cutoff point <733, serum estrogen at 8-9-week
gestation has 98.3% sensitivity and 96.3%
specificity as a predictor for Miscarriage; at cutoff
point <21.5, serum Progesterone at 8-9-week
gestation has 78% sensitivity & 77.8% specificity
as predictor for Miscarriage, at cutoff point <2116,
serum HCG at 8-9-week gestation has 98.3%
sensitivity and 81.5% specificity as predictor for
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Miscarriage.
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