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ABSTRACT

Objective: To compare the serum and salivary values of alpha-fetoprotein (AFP) used in screening neural tube defects (NTD) during pregnancy.
To investigate whether saliva can be used instead of serum in NTD screening.

Method: The study was conducted between May 2018 - November 2019 at Adiyaman University. The study included 41 pregnant women
complicated by NTD and 44 healthy pregnant women. Three ml venous blood and 2 ml saliva samples were taken from both groups. Serum
and saliva samples were not diluted. AFP concentration was measured at 450 nm by using commercially available enzyme-linked
immunoassay. The intra-, and inter- test assay coefficients (CVs) of the kit were <8% and <10%, respectively. SPSS 21 program was used for
data analysis. Mann-Whitney Test was used for the analysis of continuously changing parameters. The correlation coefficient was calculated
by Spearman test. A p value of less than 0.05 was accepted for statistical significance.

Results: When serum and salivary AFP values were compared between the two groups, the AFP values were found to be higher in both NTD
group samples (p<0.001, p<0.001). In both groups, correlation analysis for serum and salivary AFP values showed a strong positive correlation
(r=0.730, p<0.001). When the cut-off value for serum AFP is taken as 0.26, NTD can be determined with 100% sensitivity and 90% specificity
(AUC: 0.932, p<0.001). When the cut-off value for salivary AFP is taken as 0.034, it can detect NTD with 95% sensitivity and 92% specificity
(AUC: 1.00, p<0.001).

Conclusion: Salivary and serum AFP values showed strong positive correlation between themselves. We believe that saliva can be used in NTD
screening performed by AFP measurement.
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Amag: Gebelikte néral tiip defekti (NTD) taramasinda kullanilan alfa-fetoproteinin (AFP) serum ve tiikiiriik degerlerini karsilastirmak. NTD
taramasinda serum yerine tiikiiriik 6rneginin kullanip kullanilamayacadini arastirmak.

Yéntem: Calisma Mayis 2018 - Kasim 2019 tarihleri arasinda Adiyaman Universitesi’nde yapildi. Calismaya gebelidi NTD ile komplike olmus
41 gebe ve saglikli gebeligi olan 44 gebe ddhil edildi. Her iki grup gebelerden 3 ml venéz kan ve 2 ml tiikiiriik érnegdi alindi. Serum ve tiikdiriik
numuneleri seyreltilmedi. AFP konsantrasyonu, ticari olarak temin edilebilen enzim bagl immiinolojik test kullanilarak 450 nm’de 6l¢iildii.
Kitin intra- ve inter- test tahlil katsayisi (CV) sirasiyla <% 8 ve <% 10 idi. Verilerin analizi igin SPSS 21 programi kullanildi. Stirekli degisen para-
metrelerin analizi icin Mann-Whitney Test kullanildi. Korelasyon katsayisi Spearman testi ile hesaplandi. Istatistiksel anlamlilik icin 0,05’den
kiigtik p degeri kabul edildi.

Bulgular: ki grup arasinda serum ve tiikiiriik AFP dederleri karsilastirildiginda, AFP degeri her iki érnekte de NTD grubunda istatistiki olarak
daha yiiksek saptandi (p<0,001, p<0,001). Her iki grupta Serum ve tiikiiriik AFP degerleri icin yapilan korelasyon analizinde pozitif yénde gliglii
korelasyon elde edildi (r=0,730, p<0,001). Serum AFP igin cut-off deder 0,26 alindidinda %100 sensitivite ve %90 spesifisite ile NTD belirlene-
bilir (AUC: 0,932, p<0,001). Tiikiiriik AFP igin cut-off degeri 0,034 alindiginda, %95 sensitivite ve %92 spesifisite ile NTD’ni belirleyebilir
(AUC: 1,00, p<0,001).

Sonug: Tiikiiriik ve serum AFP degderleri gli¢lii pozitif korelasyon gdstermistir. AFP él¢iimii ile yapilan NTD taramasinda tiikiirigiin kullanilabi-
lecegi kanaatindeyiz.

Anahtar kelimeler: NTD taramasinda tiikiiriik AFP diizeyleri
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INTRODUCTION

Neural tube defect (NTD) is the closure defect that
occurs during the early embryonic development of
the central nervous system. The defect can occur
anywhere in the cranium and the medulla spinalis.
Its incidence varies geographically over a wide range
of 0.2-3% ™. These common serious anomalies are
the leading cause of death and serious disability in
the neonatal period ?. For this reason, all pregnant
women are subjected to screening program for NTD
in the early stages of pregnancy. Biomarkers and
imaging methods are used in screening programs.
The most commonly used biomarker for NTD is
alpha-fetoprotein (AFP) ®).. AFP is a plasma protein
produced in yolk sac and fetal liver during pregnancy.
AFP passes into amniotic fluid and maternal blood at
high concentrations . It starts to increase in the first
week of pregnancy and reaches the peak level in the
first trimester. Then it decreases a little and remains
at this level until the 32" week. It is removed from
the blood in a short time after birth. AFP also incre-
ases in other pregnancy pathologies such as ompha-
locele, gastroschisis, and yolk sac tumor ©. It also
increases in hepatocellular cancer (HCC), hepatob-
lastoma and germ cell tumors during adulthood ©.
The measurement of AFP is done by ELISA methods
and serum is usually used for measurement .
Today, medicine is shifting to noninvasive diagnostic
and treatment methods day by day. Therefore, espe-
cially noninvasive screening tests will increase appli-
cability and patient compliance. In addition to serum,
screening tests are also performed on urine and sali-
va samples where sampling is more painless and
noninvasive ©,

While urine is used frequently in these screening
tests, saliva is used very rarely. However, saliva is the
easiest way for ease of sampling ©.

In our study, we wanted to investigate whether AFP,
which is detected in high levels in serum in second
trimester pregnants complicated with NTD, can also
be detected in saliva samples. Therefore, we aimed
to compare the AFP levels in the serum and saliva
samples of second trimester healthy pregnants and
second trimester pregnants whose pregnancy was
complicated by NTD.

MATERIAL and METHOD

Study design

This randomized prospective study was conducted at
the Adiyaman University Obstetrics and Gynecology
Clinic between May 2018 and November 2019.
Before starting the study, we got approval from
Adiyaman University local ethics committee on
05.22.2018 with registration number 2018/4-19.
NTD screening is performed in all pregnant women
between the 12™ and 20™ gestational weeks in our
clinic. Ultrasonographic (US) examination and mea-
surement of maternal AFP serum values were used
in NTD screening. We selected pregnant women in
the NTD group included in our study randomly from
pregnant women who were diagnosed with NTD in
our outpatient clinic or diagnosed with NTD at the
maternity clinic and referred to our outpatient clinic.
A total of 41 pregnant women whose pregnancy was
complicated by NTD were included in the study.
Pregnancies with fetal anomalies other than NTD,
multiple pregnancies and pregnant women who
were reluctant to participate were excluded from
the study. In addition, pregnant women with chronic
diseases such as diabetes mellitus, hypertension,
hepatitis and those using medications regularly were
also excluded.

As a control group, 44 randomly selected pregnant
women in the same gestational week with the study
group of patients admitted to the obstetric outpati-
ent clinic for routine control were compared with
the study group. Pregnant women with any fetal
anomaly, multiple pregnancies, pregnant women
with chronic disease and using medications regularly
were not included in the control group of pregnant
women. Cases in the NTD and control groups were
informed about the study. Written consent was
obtained from all pregnant women who volunteered
to participate in the study.

Collection of samples

Approximately 3 ml of venous blood samples were
pipetted into the anticoagulant tubes after info obta-
ining informed consent of the NTD and control group
of pregnant women. The samples were centrifuged
at 3500 rpm/min for 10 minutes without waiting.
Separated plasma portions were placed in the
Eppendorf tubes with automatic pipettes and stored
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at -80 degrees until the day of analysis. About 2 ml of
saliva samples were taken from the same patients and
pipetted into the Eppendorf tubes without any treat-
ment and stored at -80 degrees Celsius until the day
of study. Patients were advised not to eat anything for
at least 4-6 hours before giving a saliva sample.

Measurements

The alpha-fetoprotein concentration in serum and
saliva samples was measured at 450 nm using a com-
mercially available enzyme-bound immunoassay
(Catalog no: EH0359, Wuhan Fine Biological
Technologies Co. Ltd. China). The test was carried out
as directed by the manufacturer. Samples were not
diluted. The intra-, and inter- test assay coefficients
(CVs) of the kit were <8% and <10%, respectively.

Statistics

SPSS 21 (IBM Statistical Package for Social Sciences
Statistics version 21.0, Chicago, USA) program was
used for data analysis. The demographic data, serum
and saliva AFP values of the patients were compared
between the groups with the Mann-Whitney Test.
Correlation coefficient was calculated with Spearman

Table 1. Demographic characteristics of pregnant women in both
groups.
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test. Data were presented as meantSD. P value less
than 0.05 was accepted for statistical significance.
ROC analysis was performed on serum and saliva
AFP values to determine the cut-off value that pre-
dicts NTD for AFP.

RESULTS

All pregnant women were between 12 w + 0 d and 20
w + 0 d. There was no statistical difference between
the two groups in terms of demographic data such as
age, gravida, parity and BMI. Gestational weeks and
demographic data of the pregnant women constitu-
ting the two groups are summarized in Table 1.

When comparing AFP values between the two gro-
ups, mean serum AFP level was statistically higher in
NTD group (1.393%0.310 vs 0.357+0.097 ng/mL,
p<0.001). Again, when the saliva AFP values were
compared between the two groups, the AFP values
were found statistically higher in the NTD group
(0.518+0.259 vs 0.106+0.054 ng/mL, p<0.001)
(Figure 1). The AFP values of both groups are sum-
marized in Table 2.

Table 2. Serum and saliva AFP levels of pregnant women in both
groups.

NTD Group  Control Group p NTD Group Control Group p
n=41 n=44 n=41 n=44
Age (year) (meantSD) 26,613,3 27,8t4,4 0,176 AFP serum (ng/mL) 1,39340,310 0,357+0,097  <0,001*
BMI (kg/m?) (meanzSD) 21,842,1 21,5+2,0 0,525 (meanSD)
Gw (hafta) (meanzSD) 15,8+0,9 15,3+1,6 0,126
G (meanzSD) 2,7+1,2 3,2+1,4 0,092 AFP saliva (ng/mL) 0,518+0,259 0,106+0,054  <0,001*
A (meanSD) 1,6%1,1 1,9+1,1 0,258 (meanSD)

BMI: Body mass index, Gw: Gestational week, G: Gravidity,
A: Alive SD: Standart Deviasyon
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Figure 1. Average of serum (a) and saliva (b) AFP in both groups.

AFP: Alfa-fetoprotein
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Figure 2. AFP correlation relationship between serum and saliva
in both groups (r=0,730, p<0,001).
AFP: Alfa-fetoprotein

In the correlation analysis for serum and saliva AFP
values in both groups, a positive correlation was
detected (r=0.730, p<0.001) (Figure 2).

When cut-off value of 0.26 is taken for serum AFP,
NTD can be determined with 100% sensitivity, 90%
specificity (AUC: 0.932, p<0.001). When cut-off value
of 0.034 is taken for saliva AFP, it can determine NTD
with 95% sensitivity, 92% specificity (AUC: 1.00,
p<0.001) (Figure 3).

DISCUSSION

A fetal anomaly such as NTD, akrania, or a defect at
the level of the medulla spinalis may cause the baby
to experience serious disabilities throughout its life
19 For this reason, it is an appropriate approach to
screen all pregnant women without discrimination.
AFP measurements, and obstetric ultrasonography
are used as screening methods all over the world ©,
Of these screening methods, USG should be perfor-
med by a gynecologist with a good obstetric experien-
ce or by a radiologist with an obstetric evaluation
experience Y, In this respect, it is difficult to use USG
as a screening test, but high AFP detection in saliva or
blood must be confirmed with USG. Screening tests
should be a method in which all pregnant women can
benefit equally in terms of cost-effectiveness, ease of
application and accessibility. The measurement of AFP
is quite practical compared to the ultrasonographic
method in terms of applicability as a screening test 2

ROC Curve

Source of
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|=AFP_serum
[——aFP saliva
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Figure 3. ROC analysis of serum and saliva AFP values in both
groups (AUC: 0,932, p<0,001), (AUC: 1,00, p<0,001).
AUC: Area Under Curve, ROC: Receiver Operating Characteristic.

AFP measurement is usually done from serum. Venous
blood collection is a procedure that hurts the patient.
Although it is considered noninvasive, an attempt is
made to the patient’s body integrity. But taking the
saliva sample is quite practical. In addition, contrary to
what is required when taking venous blood samples,
local antiseptic, syringe, laboratory tube and most
importantly, qualified medical personnel are not nee-
ded. It can even be taken at home. For this reason,
investigating the presence and density of AFP in saliva
will increase the ease of application of the screening
test. In the literature, saliva has been used in many
studies to screen biomarkers @34, These studies
mostly included oral and head and neck tumors @, In
our study, pregnancies complicated by NTD were eva-
luated. In addition, there are very few studies in the
literature investigating AFP in saliva 9. In our study,
serum AFP values were significantly higher in NTD
group compared to the control group, as expected. In
addition, in the NTD Group, the AFP value in saliva
was statistically higher than the control group
(p<0.001). When we looked at whether there was a
correlation between serum and saliva AFP values, a
strongly positive correlation was detected between
the samples in both groups (r=0.730, p<0.001). In our
study, the detection of a biomarker in saliva, which is
not related to the mouth and salivary gland, indica-
tes that plasma proteins and other molecules pass
from plasma into saliva. The passage of these prote-
ins and molecules occurs by passive or active diffusi-
on @3,
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In studies with a very small sample size in the litera-
ture, the presence of AFP in saliva was evaluated in
fibrotic diseases of the liver such as HCC and cirrho-
sis 1®17) You et al. compared HCC cases and control
group in their study, and the serum and saliva AFP
values of patients with HCC were statistically higher
than values of the control group patients. In their
study, a positive correlation was found between sali-
va and serum AFP levels in patients with HCC, as in
our study 9. As a result of studies with HCC, cur-
rently AFP is used in the follow-up of diagnosis and
treatment of the patients, and provides strong rele-
vant evidence. In this study, it has been reported
that 1-10% of serum AFP enter into saliva *®. In our
current study, this rate was 35.1% on average. In our
study, we attributed the higher rate of transition of
AFP into saliva to higher AFP levels in NTD complica-
ted pregnancies when compared to HCC and other
GIS malignancies *®, Because the density of the
substances in passive or active diffusion is an impor-
tant determinant on the extent of transition @, In
addition, increased variations in hormonal balance
and volume during pregnancy lead to relaxation in
vascular smooth muscles and consequently enhance
permeability. The escape of intravascular fluid into
the interstitial space also increases during pregnancy
29 These physiological changes in pregnancy helped
to explain the higher rate of transition of AFP into
saliva in pregnant women complicated with NTD.
There are proportional differences in the transition
of biomarkers in serum into saliva. The density of
these biomarkers in saliva is less than that in serum.
Therefore, evaluation of biomarkers in saliva with
more sensitive analytical methods will help to obtain
clearer data.

As a result, saliva is one of the easiest samples to
store and process. Because of these advantages,
using the saliva sample in the laboratory will provi-
de convenience and advantages in many aspects. In
our current study, we found that AFP measure-
ments in screening tests for NTD can be performed
in saliva samples instead of serum. We think that NTD
screening test during pregnancy can be performed
with saliva samples in more comprehensive studies on
this subject to be performed in the future.
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