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Abstract
Introduction: Four tests are performed on the 20th to 15th week of gestation . These 
tests include Triple Markers and Inhibin A Markers. Research has shown that abnormal 
levels of quadruple markers are useful in predicting side effects of pregnancy, and 
several studies have shown that there is a significant relationship between abnormal 
levels of four tests and preterm delivery, preeclampsia, pregnancy pressure, intrauterine 
growth restriction, and premature rupture of fetal curves. There are few previously 
published large studies that evaluated combination of quad screen markers,the aim of 
this study was to predict the predictive value of quadruple tests in the second trimester 
of pregnancy in the diagnosis of complications, especially the prediction of fetal death 
and abortion at birth. Method: This is a longitudinal study. All pregnant women in their 
second trimester who referred to Zabol city labaratory in 1995 and 1996 for Quad Marker 
testing were included. The exclusion criteria were: mothers over 35 years of age, mothers 
with a history of preterm labor, gestational hypertention and Down syndrome. Results: 
240 pregnant women participated in this study. 29.2% of them were in the age group of 15 
to 25 years old and 41.3% were in the age group of 31 to 35 years old. The results showed 
that only the surface area below the UE3 curve is statistically significant (AUC=0.144, 
p=0.007). The best UE3 value for detecting fetal death with a sensitivity of 100% and a 8% 
attribute equals 0.265 and the best AFP value for diagnosis of abortion with a sensitivity 
of 86% and 78% is 1,765. Discussion: In our study, although the underlying curve for 
Inhibin was higher than other markers, but the overlap between the confidence intervals 
for the surface under the curve of the three markers of Inhibin, Alfus, Protein and HCG 
indicated no significant difference in the level below the curve of the three markers. In 
a study by Duric et al., which was done by cohort method, 2384 pregnant women were 
evaluated in Croatia. The results of this study indicate that the increase in AFP was 
significantly associated with intrauterine growth retardation and spontaneous abortion, 
and the increase in HCG levels in the second trimester of pregnancy was associated with 
preterm delivery and intrauterine fetal death, as well as a decrease in the serum levels of 
3 U.S. Mother in the second trimester of pregnancy is associated with preterm labor and 
restriction of uterine infertility. 
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Introduction 
In broad terms, the term “high-risk pregnancy” refers to an 
increased risk of disability or mortality in, before, during, or after 
delivery of a mother, fetus, or new-born baby. Factors involved 
in high risk pregnancies include maternal health, abnormal 
midwifery and fetal illnesses. Ultimately, pregnancy can include 
maternal or fetal or infant mortality. The main causes of maternal 
mortality can include thromboembolic diseases, hypertension, 
bleeding, infection, and ectopic pregnancy. [1] The main causes 
of infant mortality (death from birth to age 1) include congenital 
anomalies, and the consequences of prematurity. Although there 
are differences according to the type of definition, all the deaths 
after the 25th week of pregnancy to 7 days after delivery are 
called perinatal deaths. The primary cause of perinatal illness 

and neonatal mortality is premature birth. Premature labour 
is a major problem in the medical community. [2] Congenital 
anomalies are the main cause of infectious diseases and infant 
mortality. Despite the many advances made in the care of new-
borns, preterm delivery is still a major cause of death in infants 
and causes important complications such as cerebral palsy and 
disability during school hours. [3] Annually millions of premature 
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models of pregnancy outcomes were introduced. All statistical 
analyses were performed using Stata V.11 software.

Findings
240 pregnant women participated in this study. 29.2% of them 
were in the age group of 15 to 25 years old and 41.3% were 
in the age group of 31 to 35 years old. Figure 1 compares the 
ROCs of the four diagnostic tests AFP, HCG, UE3 and Inhibin 
in the diagnosis of fetal death. As shown in Table 1, only the 
surface area below the UE3 curve is statistically significant 
(AUC=0.144, p=0.007).

Table 2 shows that the best UE3 value for detecting fetal death 
with a sensitivity of 100% and a 8% attribute equals 0.265.

Figure 2 compares the ROCs of the four diagnostic tests AFP, 
HCG, UE3 and Inhibin in the diagnosis of abortion. As shown in 
Table 3, only the AFP curve below the other curves was higher 
and statistically significant (AUC=0.776, p=0.013).

Table 4 shows that the best AFP value for diagnosis of abortion 
with a sensitivity of 86% and 78% is 1,765.

babies are born, accounting for approximately 75% of cases 
of perinatal mortality and morbidity. [4] Since the process of 
halting the preterm delivery or onset of labor has been less 
successful, today, researchers are more focused on predicting 
and preventing early delivery. The first step in preventing 
preterm labor is to predict it. In this regard, For prediction and 
screening of preterm delivery, various methods such as factors 
demographic, biological, serum markers and cervical markers 
and cervical dilatation have been introduced. [4] Triple trials have 
been also available since the early 1980s as Down Syndrome 
Screening Tests and Neural Tube Defects during pregnancy. 
AFF, gonadotropin (hCG), and non-conjugate estradiol (UE3) 
have three components of screening in the second trimester of 
pregnancy. [1] Since 2008, quadruple tests have become more 
subjective tests of trials. [5] Four tests are performed on the 20th 
to 15th week of gestation. [6] These tests include Triple Markers 
and Inhibin A Markers. Research has shown that abnormal 
levels of quadruple markers are useful in predicting side 
effects of pregnancy, and several studies have shown that there 
is a significant relationship between abnormal levels of four 
tests and preterm delivery, preeclampsia, pregnancy pressure, 
intrauterine growth restriction, and premature rupture of fetal 
curves. [7] There are few previously published large studies that 
evaluated combination of quad screen markers,the aim of this 
study was to predict the predictive value of quadruple tests in the 
second trimester of pregnancy in the diagnosis of complications, 
especially the prediction of fetal death and abortion at birth.

Research Methodology
This is a longitudinal study. All pregnant women in their second 
trimester who referred to Zabol city labaratory in 1995 and 1996 
for Quad Marker testing were included. The exclusion criteria 
were: mothers over 35 years of age, mothers with a history of 
preterm labor, gestational hypertention and Down syndrome. 
Data on maternal delivery and maternal delivery, case study 
and outcome assessment were compiled in the checklist. 
Multivariate models with the highest fitness as predictive 

Figure 1: The ROC chart for determining the efficacy of 
quadruple trials in the diagnosis of fetal death.

Figure 2: The ROC chart for determining the effectiveness of 
quadruple tests in abortion detection.

Table 1: Level below the ROC curve to determine the efficacy 
of quadruple trials in detecting fetal death.

Quad 
tests

Area under 
the curve P-value

95% confidence interval
Lower Bound Upper Bound

MOMAFP 0.721 0.090 0.483 0.960
MOMHCG 0.488 0.930 0.180 0.796
MOMUE3 0.144 0.007 0.085 0.204
MOMinh 0.460 0.759 0.144 0.776

Table 2: Optical values for furrency tests for diagnosis of IUFD.
Name of the Test Optimum Point Sensitivity Speciality

AFP 2.18 60% 89%
HCG 1.15 40% 88%
UE3 0.265 100% 8%
INH 1.28 40% 76%
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that the measurement of maternal serum HCG has a small 
predictive effect on pregnancy outcomes. [3] In a study by Yaron 
et al., The findings indicate that AFP elevation is greater than 
2.5 MOM=as the point Cut off was significantly associated with 
an increase in blood pressure induced by pregnancy, intrauterine 
fetal death, intrauterine growth restriction, abortion, preterm 
labor, oligohydramnios and early placental pairing. Increasing 
the serum HCG level was greater than 5/2 MOM=Significantly 
associated with elevated blood pressure, abortion, preterm labor, 
and intrauterine death, and finally, a decrease in serum estradiol 
level Conjugate with a level less than 0.5 MOM=associated 
with increased intrauterine fetal death, intrauterine growth 
restriction, embryo-induced hypertension, and concluded that 
the Multi-Marker screening test could not only be used for 
screening Down syndrome But also used to determine high-risk 
pregnancies. [10] 

Conclusion
Among the four trials conducted during pregnancy, the UE3 
test is the best predictor of fetal death. Of course, the predictive 
power of these tests was not excellent, but it can be said that 
they are good predictors of the outcomes of the pregnancy 
mentioned. Limitations of the study include a small sample size 
and possible selection bias.
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Discussion 
In this study, UE3=0.265, AFP=1.765, had the highest sensitivity 
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were diagnosed in the second trimester of pregnancy. 53 mothers 
(7.6%) had preterm labor. Sensitivity and specificity of the four 
tests for early delivery were 20.8% and 32%, respectively, 
which did not have a significant relationship with preterm labor. 
UE3 showed a significant statistical relationship with less than 
0.8/0 MoM with early delivery. In this study, it was noted that 
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but the overlap between the confidence intervals for the surface 
under the curve of the three markers of Inhibin, Alfus, Protein 
and HCG indicated no significant difference in the level below 
the curve of the three markers. In a study by Duric et al., which 
was done by cohort method, 2384 pregnant women were 
evaluated in Croatia. The results of this study indicate that the 
increase in AFP was significantly associated with intrauterine 
growth retardation and spontaneous abortion, and the increase 
in HCG levels in the second trimester of pregnancy was 
associated with preterm delivery and intrauterine fetal death, as 
well as a decrease in the serum levels of 3 U.S. Mother in the 
second trimester of pregnancy is associated with preterm labor 
and restriction of uterine infertility. [8,9] In the study of Walton et 
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