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Abstract

Objective: The purpose of this study was to determine the median values of the triple test screening parameters in pregnancy and
reevaluate the risky pregnancies according to the classical cut-off values by the way of the new median values in our region.

Methods: In this study we evaluated the serum hormon values of 700 pregnant women who admitted to Biochemistry Laboratory
for the prenatal triple test between 2003-2006.

Results: The median values of 1130 patients were calculated for each parameters between the gestational 16-19 weeks. We found
that the alpha feto protein median values were significantly low according to the values used 16th-19th weeks (p< 0.05).

Conclusion: As a result we conclude that using the median values of a specific region during the evaluation of prenatal risk will be
the matter of fact and further unnecessary evaluations can be prevented.
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Uclii test tarama belirteclerinin bélgemize ait medyan degerlerinin belirlenmesi

Amag: Bu calismadaki amacimiz,gebelik taramasinda kullanilan G¢li test tarama belirteclerinin bélgemize ait medyan degerlerini belir-
lemek ve kullanilan medyan degerlere gore saptanan riskli gebelikleri yeni medyanlara gore tekrar degerlendirmektir.

Yéntem: Baskent Universitesi Alanya Uygulama ve Arastirma Merkezi Biyokimya laboratuvarina 2003-2006 yillari arasinda ticlii tara-
ma testi yaptirmak icin basvuran 16-19 gestasyonel haftalar arasindaki toplam 1360 gebede 0Olctilen UglU test biyokimyasal belirtec-
lerin medyan degerleri retrospektif olarak incelendi. Kullanilan programda girilmis olan medyan degerleri ile arasindaki farklar
arastirldi. Riskli kabul edilen gebeliklerin risk durumu yeni medyanlara gére tekrar degerlendirildi.

Bulgular: Her bir belirteg icin 16-19 gestasyonel haftalar arasina ait medyan degerleri hesaplamayi etkileyecek veriler ¢ikarildiktan
sonra toplam 1130 gebe Uzerinden belirlendi. Buldugumuz alfa-fetoprotein medyan degerleri kullanilan medyan degerlerine gére 16-
19. haftalarda anlamli oranda dusuk olarak tespit edildi (p<0.05).Human koryonik gonodotropin medyan degerlerinde 17. haftada
anlamli oranda dusukluk tespit edilirken (p<0.05),16,18 ve 19. haftalarda anlamli bir artis oldugu gozlendi (p<0.05). Ankonjuge 6s-
triol medyan degerleri 18. haftada anlamli oranda olmak tizere (p<0.05) 16,17 ve 19. haftalarda disik olarak saptandi. Onceden risk-
li olarak belirlenen ve medyan hesaplamasi sirasinda analize dahil ediimeyen 156 gebenin %17.9'u (28 gebe) yeni medyan degerle-
rine gore riskli durumdan ¢iktigi tespit edildi.

Sonug: Prenatal risk degerlendirmesi sirasinda kullaniimakta olan programlara girilmis veriler yerine bolgelere ait medyan degerlerinin
kullaniimasi ile anneye ve fetise risk getiren gereksiz invazif girisimlerin 6nlenebilecegi kanisindayiz.

Anahtar Soézciikler: Prenatal teshis, tarama testleri, medyan, Down sendromu.
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Introduction

Genetic disorders are an important group of
disorder giving rise to mental and physical
defects and also social and economic problems
together. As a result of having no way of treat-
ment, the preventive prenatal diagnostic stud-
ies come out. One of the studies is a screening
test performing at pregnant women between
16-20 weeks of pregnancy which is known as
triple test.!? Screening tests are used for reveal-
ing the frequency of a little group of patient car-
rying high risk for a specific anomaly in a big
group of society. After the risk estimation, high
and low risk groups can be defined by using an
obvious cut-off value. There can be also false
positive values in group of having positive
screening test results.? It is important that this
false positive result ratio should be in an accept-
able level because these patients undergo inva-
sive tests like amniocentesis and corion villus
biopsy which has the risk of fetal exitus, spon-
tane abortus and intrauterine exitus between
2.4-%5.2%* In 1988 Prof. Dr. Wald developed
the Triple Screening test in London. Trizomi 21
patients can be determined by these tests as the
ratio of 60-65% by evaluating the chemical indi-
cators as maternal age, AFP, 3-hCG and uncon-
jugated ostriol (LE3) together. According to the
metaanalysis the negative sides of these tests
are the low diagnostic (67%) and false positivi-
ty (5%) rates. However, suggesting advanced
investigations Down Syndrome determination
ratio changes 1/25 to 1/77 in pregnants.
Determination of neural tube defects with the
test is much higher.?” The secretion levels of
maternal alpha feto-protein (AFP), Human cori-
onic gonadotrophin Beta (B-hCG) and pE3 are
independent from gestational week and are giv-
ing more useful information about the risk than
the maternal age. While AFP and pE3 levels are

increasing in the second trimestr of pregnancy
the B-hCG levels go down. Because of this, for
the purpose of easiness and obtaining the equa-
tion between units, the values of all three para-
meters are converted to multiple of median
(MOM) unit by the way of dividing the median
values by matching values of the pregnancy
week. To determine the gestational week,
screening programs generally use the calculat-
ed gestational age with ultrasonographic (USG)
biparietal diameter (BPD). For a numerical esti-
mation it is statistically required to take into
consideration of the risk with maternal age and
some other factors. This evaluation and the
determination of estimated risk values can be
done by using a pocket computer programme.
It has shown that the diagnostic ratio of triple
test by using the measurement of only the
maternal AFP is 33% where as including f-hCG
this ratio rises to 53%, and also including PE3 it
rises to 58%. The level of these markers which
are effected with many factors like race, geo-
graphical distribution should be determined
according to the region as many routine bio-
chemical levels.”™ It is determined that the level
of AFP MOM is decreasing (0.7 MOM) and -
hCG serum level is increasing (2.5 MOM) in
Down Syndrome where as AFP MoM level is
increasing (3 MOM) at fetis with NTD.”
Because of its being cheap and simple triple
test takes an important place in prenatal diag-
nosis also in our country. The reliability of the
risk estimation by the application of triple test is
closely correlated with median values those
using for a specific region. The purpose of this
study is to determine the median values of
triple test markers in our regional population
and to reevaluate the population that tests
results are positive according to the previous

computer programme.
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Methods

In our study we evaluate the data of 1360
pregnants who admitted to our hospital bio-
chemistry laboratory to have a triple screening
test between 2003 and 2006 retrospectively.
Their gestational age was 16-19 (16+0 and 19+06)
weeks and were living in Alanya and environ-
ment. We evaluated the levels of AFP, f-hCG
and PE3 and also the gestational age according
to the biparietal diameter (BPD) determined
ultrasonographically. The serum levels of AFP,
B-hCG and pE3 has included as data to evaluate
those we obtained with IMMULITE ONE equip-
ment (Diagnostic Products Corporation, ABD)
which run with chemiluminesans method and
belongs to BIO-DPC company. The MoM values
were calculated comparing these three marker
values obtained according to the gestational
week with the median values of normal gesta-
tional population. The screening test positive
pregnancies were determined by analizing of
obtained MOM levels of AFP, f-hCG , uE3 and
maternal age with other data as maternal
weight, smoking, DM and twin pregnancies sta-
tistically with Prisca 4.0 (Prenatal Risk
Calculation, TYPOLOG Software/, GmbH,
Hamburg, Germany) programme. The MoM val-
ues were calculated by comparing these three
hormone levels obtained according to the ges-
tational week with the median values normal
gestational population. During the calculation
of medians, the screening positive pregnancies
determined by previous programme, patients
having risks related with hormones (f-hCG 2.5
MoM and higher, 0.4 MOM and lower, for AFP
and LE3 0.4 MOM and lower), twin pregnancies
and having demographic data affecting the
evaluations were excluded from the study.
Previous screening tests positive pregnancies
were reevaluated according to the new median
values. Triple test cut-off values were accepted

as 1/250 for Down Syndrome and 1/100 for
Trisomi 18. SPSS 11.0 (SPSS-11.00, Inc, Chicago,
USA) programme was used for statistical analy-
sis. To evaluate the normal distribution of data
Kolmogorov jVSmirnov test was used. To evalu-
ate the differences between the normal disr-
tributed data Student-t test and Mann Whitney-
U test for the other differences between the
datas. Values of p<0.05 were considered statisti-
cally significant.

Results

156 of 1360 pregnants were excluded
because of having positive screening test previ-
ously. 60 of remaining 1204 patients had at least
one MOM value which was out of the stated
interval and 14 patient had twin pregnancies .
These were also excluded from the study.
Median values for each marker concerning 16-
19 gestational week were calculated of 1130
pregnant. Seperately and determined the per-
centage difference and significantly comparing
with the stated median values. The demograph-
ic data of pregnants and serum marker values
distribution is summarized in tablel. We found
that according to the stated median values AFP
median values were significantly low as 18.6%
at week 16%., 21.4 at week %17, 18.6 at week 18
and 14.9% at weeks 19 (p<0.001). f-hCG median

Table 1. The demographic data of pregnants and serum
marker values distribution.

Minimum Maksimum  Median = SEM*

Age 18 43 28 +0.13

Gestational week 15 21 17.2 £0.30
Weight (kg) 46 116 64 +0.32

BPD 28 50 37 £0.11

AFP (IU/ml) 145 95 32.50 £ 0.35
B-hCG (mIU/ml 2260 60775 20961 + 309
HE3 (ng/ml) 0.77 9.10 2.70 £ 0.03
AFP (MOM) 0.41 2.92 0.81 £ 0.00
B-hCG (MOM) 0.41 2.47 1.05 + 0.01
pE3 (MOM) 0.42 7.08 0.93 + 0.01
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Table 2. AFP median values for gestational weeks, the
percentage differences and significancies.

Table 3. B-hCG, median values for gestational weeks,
the percentage differences and significancies.

Situated AFP Living Different  P* Situated p-hCG Living Different  P*
Median Median % Median Median %
16. Week 30.10 36.96 -18.6 0.000 16. Week 25000 23975 +4.3 0.000
17. Week 31.80 40.47 -21.4 0.000 17. Week 20803 20979 -0.8 0.000
18. Week 38.10 46.81 -18.6 0.000 18. Week 18026 16943 +6.4 0.003
19. Week 44.40 52.20 -14.9 0.000 19. Week 16340 14435 +13.2 0.000

Table 4. pE3 median values for gestational weeks, the
percentage differences and significancies.

Situated E3p Living Different  P*
Median Median %
16. Week 2.10 2.39 -12.1 0.521
17. Week 2.85 2.89 -1.4 0.687
18. Week 3.20 3.69 -13.3 0.014
19. Week 4.20 4.29 -2.1 0.233

values were significantly high as 4.3% at week
16. (0.000), 6.4% at week 18. (0.003) and 13.2%
at week 19. (0.000) and significantly low as 0.8%
at week 17. (0.000). Serum pE3 median values
were significantly low as 13.3% at week 18.
(0.014), and 12.1% at week 16. (0.521), 1.4% at
week 17. (0.687) and 2.1% at week 19 (0.233).

The percentage differences and significan-

cies between the stated and the values those we
found are summarized in table 1,2,3 and 4. The
median value distribution of AFP, f-hCG and
UE3 concerning the gestational week and dif-
ference graphics are shown in fig. 1, 2 and 3 (A
and B). 28 (17.8%) of 156 pregnant who were
excluded from the study because of having pos-
itive screening test result for the stated median
value were determined to be out of the positiv-

ity according to the new median levels.

Discussion

The aim of the measurements in clinical lab-
oratory is to diagnose, to follow and to evaluate
the health condition. It is observed that wide-

spread application and to put the statement “
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Figure 1a. The median values distribution for AFP levels in gestational weeks.



16

Akalin N, Arikan S, Determination of the Median Levels of Triple Test Screening Parameters in Our Region

% Different

AFP

-10 4

=151

-20 4

-25 -

*

Gestational Week

Figure 1b. AFP different figure.

Median Value

30000+

250007

200007

15000 |

10000 |

5000 |

HCG

—&— Alanya
—m— DPC

15

Gestational Week

Figure 2a. The median values distribution for B-hCG levels in gestational weeks.
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Figure 3a. The median values distribution for pE3 levels in gestational weeks.
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All laboratory should calculate its own refer-
ence interval” into practice is difficult because
of the methodologic and regional differences
although it is an accepted decision at interna-
tional platform. In prenatal risk screening risk
calculations are done by the MOM values so the
detection of the local regional median values
have more importance.”* Laboratory test results
should not be the cause of dilemma concerning
especially the critical decision levels. Besides
these values can affect the physician’s judge-
ment can also be the cause of negativeness in
patients life. For these reasons the in order to

evaluate the risk with triple screening tests
application of the analysis should be reliable
and determination of the median values should
fit with the society and the laboratory condi-
tions.'*? The excessive cost and the affects on
taking extremely important decisions with the
results make this subject actual. Following the
evaluation some patients undergo invasive pro-
cedures (amniosentesis, corion villus biyopsy,
fetal blood exam) unnecessarily while the other
patients are being excluded from the risk
group although they should be in. In our coun-
try the acceptance rate of amniosynthesis
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among risky pregnancies is low. Low level of
education and economical condition of the
patient group can be the cause of this situation.
Kaya et al. stated the necessity of suggesting
screening tests also

to young pregnants preceeding the invasive
procedures.”” In recent years the studies con-
cerning the regional median values arrange-
ment and comparing the different measure-
ment parameters revealed the changeable
properties of the risk factors.!** In their studies
Johnson et al. considering the maternal weight
and race they stated the necessity of using
MOM values.” Raynaolds et al. revealed that dif-
ferences in weight corrected MOM values esti-
mated with the two approaches are highly sig-
nificant (p<0.001)."® Wald et al. showed in their
study that MOM adjustment for values in a pre-
vious pregnancy improves overall screening
performance and substentially reduces the
high recurrent false-positive rate.”” This adjuste-
ment can be routinely applied in screening pro-
grammes through the screening software used
to interpret a women’s screening results.
Knight et al. stated that the percentages used
for calculating the MOM values are sensitive to
inaccurate and imprecise assays,inappropriate
reference data and long term assay drift.” Xia et
al. showed that screen positive pregnancies
had increased risk of chromosomal abnormali-
ties. Pregnancies with positive screening results
had significantly higher risk of adverse out-
comes than those with negative results
(p<0.05).” According to the new median levels
28 (17.9%) of 156 previously risky pregnants
were come out of the risky status and follow
ups showed that there were no chromosomal
abnormalities.

Conclucion

In our study we concluded that it is impor-
tant to use the regional median values in screen-
ing tests instead of programmed for preventing

the fetus and the pregnant from the risky and
invasive procedures.
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