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ABSTRACT

Objective: The aim of the present study was to investigate the efficacy of hematologic parameters in diagnosing missed abortus
(MA). Our second aim was to elucidate the diagnostic value of maternal serum cancer antigen 125 (CA 125) levels in missed abor-
tion.

Methods: Hemoglobin, white blood cell, neutrophil, lymphocyte, and platelet levels; mean corpuscular volume; mean platelet
volume (MPV); and red cell distribution width (RDW) in complete blood count samples were obtained from all patients diagnosed
with MA (group 1; n=90) and from women with healthy pregnancies (group 2; n=143).

Results: Lymphocyte, platelet, and RDW variables were significantly higher in group 1 (p=0.03, p=0.003, and p=0.005, respective-
ly). High RDW value was independent predictors of MA (OR: 0.810, p<0.05). Mean CA 125 levels between the groups were similar.
There was no significant difference in other hematologic laboratory parameters between the groups.

Conclusion: Of all hematologic inflammatory markers, higher RDW value was the only marker associated with MA. RDW might
be used as an early promising predictor of MA with low cost. Second, we found that CA 125 and other hematologic inflammatory
markers, such as MPV and neutrophil/lymphocyte ratio, are not good markers for predicting MA.
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oz

Amag: Missed Abortus (MA) kapali bir serviksle maternal-fetal yapilara ait 6li dokularin giinler, haftalar hatta aylarca uterin kavite
icinde kalmasidir. Fetal 6liim ve abortusun tanisi temelde klinik ve ultrason yardimi ile konulur. Gelismis ultrason goriinti teknikleri
sonrasinda MA daha sik goriilmeye baslamistir. Saglikli bir gebeligin devami ya da tespiti hakkinda hentiz glivenilir bir biyokim-
yasal marker yoktur ve etyolojisi hala net degildir. Yeni ¢ikan calismalarda bazi hematolojik parametreler ile tekrarlayan gebelik
kayiplari arasinda iliski bulunmustur. Bu ¢alismada amacimiz hematolojik parametrelerin MA tanisina etkisini arastirmaktir. ikincil
amacimiz serum Ca 125 dulizeylerinin missed abortus tanisindaki roliinii degerlendirmektir.

Yontemler: Bu calismaya 90'ni missed abortus, 143'G saglikli kontrol olmak lzere toplamda 233 gebe dahil edilmistir. Bu hastalarin
rutin hematolojik parametrelerindeki hemoglobin, beyaz kiire, notrofil, lenfosit, ortalama korpuskular hacim (MCV), ortalama pla-
telet hacmi (MPV), eritrosit dagilim genisligi (RDW) degerleri kaydedilmistir. Ayrica tim hastalarin serum Ca 125 degeri de bakilip
not edilmistir.

Bulgular: MA grubunda lenfosit, platelet ve RDW anlamli olarak yuksek bulunmustur. (sirasiyla; p=0,03, p=0,003, p=0,005) Gruplar
arasinda anlaml ¢ikan bu degerler multivaryant analizde tekrar bakildiginda MA tanisinda RDW'nin bagimsiz faktor oldugu g6-
rilmustir (OR: 0,810, p<0,05). Gruplar arasinda Ca 125 degerleri benzer bulunmustur (p=0,7). Gruplar arasinda diger hematolojik
parametreler acisindan anlamli fark saptanamamistir.

Sonug: Bakilan tim hematolojik parametreler arasinda yiiksek RDW missed abortuslarin tanisiyla iliskili bulunmustur. Dagtik mali-
yetli rutin kullanilan bu testler erken tanida Umit vaat etmektedir.

Anahtar kelimeler: Eritrosit dagihm hacmi, hematolojik parametreler, kanser antijen 125, missed abortus
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INTRODUCTION

Missed abortus (MA) is the term that is used to describe dead
products of conception retaining for days, weeks, or even
months in the uterus with a closed cervical os (1). With the de-
velopment of ultrasound image techniques, the incidence of
MA has become higher (3.89%-14.1%) (2). Risk factors for MA are
parental chromosomal abnormalities, hereditary thrombophilia,
endocrinological disorders, immunological factors, infections,
apoptosis, oxidative stress, and environmental factors (3). How-
ever, the exact cause of missed abortion remains unknown.

In recent years, the role of hematologic inflammatory markers,
such as neutrophil/lymphocyte ratio (NLR), red cell distribution
width (RDW), and mean platelet volume (MPV) has attracted at-
tention in recurrent pregnancy loss (4, 5).

Red cell distribution width is one of the routinely available com-
ponents of total blood count tests and it is the measure of vari-
ability in the size or volume of red blood cells (4). When different
red cell sizes are observed (anisocytosis) in the peripheral blood
smear, RDW values are elevated and this elevation is said to be
associated with recurrent pregnancy loss (4, 5). It is concluded
that RDW is a low-cost, routine marker for predicting recurrent
pregnancy loss in patients with a history of at least one abortus
(4, 5). Moreover, it is a reliable and promising independent mark-
er for severe pre-eclampsia (6) and is an easily available marker
with no additional costs in cardiovascular risk even in young pa-
tients (7).

Cancer antigen 125 (CA 125) is a basic known marker for pre-
dicting epithelial ovarian cancer, and it is shown that CA 125
can be expressed in the fetus and on serous surfaces, such as
the pericardium, pleura, and peritoneum (8). It can also be his-
tochemically detected in the epithelium of the endocervix and
endometrium. In addition, increased CA 125 levels can be found
in healthy pregnant and non-pregnant women (8).

Higher CA 125 levels are detected in patients with vaginal bleed-
ing irrespective of them having a viable pregnancy or a gesta-
tional sac at a normal location (9). On the other hand, in another
study, decreased CA 125 levels were observed in a similar group
of patients with vaginal bleeding (10). Therefore, the role of CA
125 in abortions and pregnancy is still controversial, and studies
involving larger numbers of participants should be conducted.

Ultrasonography is mainly used for diagnosing fetal demise and
abortion. There is no reliable biochemical marker for detecting
a viable pregnancy or defining a biomarker for pregnancy out-
come.

There is no research conducted on hematologic parameters asso-
ciated with MA. We have concentrated on this issue. Therefore, in
our study, we investigated the efficacy of hematologic inflamma-
tory markers and maternal serum CA 125 levels in diagnosing MA.

METHODS
A total of 90 patients (group 1) with missed abortion between
April and December 2014 were included in our study. Transvag-
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inal ultrasound was performed in all cases, and the diagnosis
was confirmed by repeated ultrasound. We used ultrasound
findings and the date of the last menstrual period to determine
the gestational age. An intact gestational sac without fetal car-
diac activity during 6 weeks and an intrauterine gestational sac
with a diameter of >10 mm but without a yolk sac were de-
fined as first trimester missed abortion (1). Fetal demise that
occurs before several weeks along with absent uterine activ-
ity to throw out the product of conception without any vagi-
nal bleeding is usually described as a second trimester missed
abortion (1). The control group (group 2) included 143 preg-
nant women with viable and healthy intrauterine fetus. We
confirmed the gestational age and fetal cardiac activity using
ultrasound. Both groups had a gestational age range of preg-
nancies between 6 and 16 weeks. Multiple pregnancies and
pregnancies with structural fetal anomalies were excluded. Fur-
thermore, patients with anemia, hemoglobinopathy, any sys-
temic or chronic disease, a history of bleeding or coagulation
disorder, or anticoagulant therapy were excluded. All patients
were ultrasonographically examined for uterine abnormalities.
We evaluated antibodies for infection, such as Toxoplasma gon-
dii, rubella, cytomegalovirus, and herpes simplex virus (TORCH)
and anticardiolipin and antinuclear antibodies in all patients.
Our study was conducted according to the recommendations
of the Declaration of Helsinki on biomedical research involv-
ing human subjects. A written informed consent was obtained
from each participant.

In all cases, we collected blood samples in tripotassium Ethylene
diamine tetra acetic acid (EDTA) tubes when MA was diagnosed
before taking any medication. All measurements of hematologic
parameters were performed using the Beckman Coulter auto-
mated blood count analyzer (Beckman Coulter Inc., CA, USA) 30
min after blood collection. CA 125 levels were determined by
the electrochemiluminescence immunoassay method using the
DXI 800 automatic quantitative hematology analyzer (Beckman
Coulter Inc,, CA, USA).

Statistical Analysis

We performed all analyses using SPSS (Statistical Package for
Sociel Sciences) Version 18.0 (IBM Corp.; Armonk, NY, USA). We
expressed quantitative variables as meanzstandard deviation
for parametric variables. We used median values as non-para-
metric variables and determined minimum-maximum levels.
We analyzed continuous variables for normal distribution with
the Kolmogorov-Smirnov test. A value of p<0.05 was consid-
ered to be significant. We determined differences in continuous
variables between the two groups using the Student’s t-test or
Mann-Whitney U test. Significant parameters (p<0.05) were used
in the multivariate analysis. We performed logistic regression
analysis for multivariate analysis of independent predictors.

RESULTS

We examined a total of 233 patients, including 90 patients with
MA as group 1 and 143 healthy pregnant patients as group 2.
The main characteristics of the groups and mean values of he-
matologic laboratory parameters for each group are presented
in Tables 1 and 2, respectively.
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Tablo 1. General baseline characteristics of the groups

Missed Control

abortus group

(N=90) (N=143) p
Age 27.2+6.7 26.7+5.7 0.5
BMI 24+3 24+4 0.8
Gravidity 2.7+1.5 2.5+1.3 0.2
Parity 2.0+0.9 1.8+1.3 0.2
Gestational age (week) 9.6+1.9 9.3+2.4 0.3

Data are presented as mean+SD
BMI: body mass index

Tablo 2. Investigation of hematologic laboratory parameters
between the groups

Missed Control

abortus group

(N=90) (N=143) p
Hemoglobin (g/dL) 12.9+1.0 12.8+1.1 0.2
WBC (x103/pL) 8.6+2.5 8.3%£2.0 0.3
Neutrophil (x103/uL) 5.9+2.1 5.7+1.8 0.5
Lymphocyte (x103/ul)  2.1+0.6 1.9+0.4 0.03
Platelet (x103/pL) 253+73 229+46 0.003
MCV (fL) 84+6 85+7 0.9
MPV (fL) 8.8+1.3 8.8+0.9 0.9
RDW (%) 13.4+2.0 12.8+1.3 0.005
CA 125 37.2+23.4  38.1%£19.7 0.7
TSH 1.4+0.7 1.3+0.8 0.4
Glucose 90+11 89+15 0.8
NLR 2.8x1.1 2.9+1.1 0.4
PLR 124+52 120+34 0.4

Data are presented as mean=+SD.

WBC: white blood cell; MCV: mean corpuscular volume; MPV: mean plate-
let volume; RDW: red cell distribution width; CA 125: cancer antigen 125;
TSH: thyroid stimulating hormone; NLR: neutrophil/lymphocyte ratio; PLR:
platelet/ lymphocyte ratio

Mean values of age, gravidity, parity, and gestational age were
similar in both groups. As shown in Table 2, the lymphocyte,
platelet, and RDW values were significantly higher in group 1.
The mean values of CA 125 between the groups were similar.
There was no significant difference in other hematologic inflam-
matory markers between groups. Variables found to be statisti-
cally significant in univariate analysis between our groups were
entered into multivariate analysis. Only RDW values were signifi-
cantly higher in group 1. High RDW value was an independent
predictor of MA (OR: 0.810, p<0.05).

DISCUSSION
To the best of our knowledge, this is the first case-control study
to investigate the efficacy of hematologic inflammatory markers
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in diagnosing MA. Moreover, our study is one of the studies with
a large number of cases of MA. The major finding of our study is
that RDW might be used as an early marker of MA.

The etiology of MA remains unclear. In the literature, adenosine
deaminase activity (ADA) (11), stress factors [serum cortisol and
interleukin (IL)-12] (12), heparin-binding epidermal growth fac-
tor (HB-EGF) (13), leptin levels (14), and inflammatory cytokines
(15) in maternal serum and placenta are assessed in MA. Based
on these data series, low ADA, higher cortisol levels, lower IL-12
levels, increased HB-EGF expression, and lower tumor necrosis
factor alpha in early pregnancy may play a role and lead to loss
of pregnancy.

Early pregnancy is in a hypoxic situation that may quicken an-
giogenesis. Moreover, in a recent study, it has been reported that
severe hypoxia and aberrant vascular endothelial growth factor
signaling may cause MA (16). All studied markers are expensive
and include non-routine test; in addition, the exact mechanism
underlying the relationship with missed abortion are unknown.

MPV, which shows platelet activation and function, is measured
in MA. MPV is a precise measure of the platelet size. Larger plate-
lets have higher MPV values; therefore, higher MPV is more re-
active and causes higher measures of the prothrombotic factors
hemostatically (17). Moreover, in a group of patients with mater-
nal thrombophilia, hypercoagulability may lead to low perfusion
of the placenta, and finally, this may cause loss of the fetus (17).
In the case of MA, Kosus et al. (18) compared MPV values and
platelet counts of 100 patients with MA and 100 healthy controls.
Both groups were between 6 and 13 weeks of gestation and
had similar demographic characteristics. They found slightly in-
creased MPV values in patients with missed abortion. They con-
cluded that slightly increased MPV might encourage thrombosis
(18). On the other hand, in a recent study, investigators suggest-
ed that MPV was significantly lower in patients with miscarriage
than in the control group (19). The miscarriage group comprised
biochemical and clinical abortions. The group with a miscarriage
after biochemical pregnancy had the lowest MPV value. They
concluded that due to inflammation and bleeding, platelets with
higher activity (larger platelets) can migrate to the region in ear-
lier gestational weeks (19). This may lead to a decrease in MPV in
maternal circulation. Similarly, MPV decreases during active pe-
riods of inflammatory diseases, such as ankylosing spondylitis,
systemic lupus erythematosus, and rheumatoid arthritis (20, 21).

In our study, MPV, RDW, and NLR were assessed in 90 patients with
MA. These parameters were included in routine blood count mea-
surements and did not require an additional cost. To the best of
our knowledge, this was the first study in which RDW, NLR, and
MPV were investigated in patients with MA. In our study, among
these parameters, only RDW values were significantly different be-
tween the groups. Both elevated (18) and lower MPV values (19-
21) were associated with inflammation. However, we could not
deduce and show this data in our current study. Higher RDW val-
ues could be found in circumstances associated with incapability
of red cell production, for example, due to B, , or folate inadequacy,
iron deficiency, and hemoglobinopathies. Furthermore, RDW val-
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ues were elevated with destruction of red cells and in hemolysis
(22). Recently, Kurt et al. (6) found that RDW values were signifi-
cantly higher in the severe pre-eclampsia group than in the mild
pre-eclampsia group. Their study results revealed that RDW values
were associated with existing pre-eclampsia and also indicated
its severity (6). However, the accurate mechanism associated with
hypertension and RDW has not been determined yet. Elevated in-
flammation is the most popular theory. It has been reported that
in patients with underlying pre-eclamptic placental hypoxia, oxy-
gen). Thus, the more the flow of immature erythrocytes increases
in the vessels, the more the RDW value elevates. Dundar et al. (5)
retrospectively evaluated 60 patients with recurrent pregnancy
loss, 60 healthy pregnant patients in the first trimester, and 60
healthy non-pregnant multipara patients. Finally, they found a
significant and positive relationship between RDW and platelet
distribution width (PDW) (r=0.615, p=0.001), RDW and plateletcrit
level (r=0.343, p=0.007), and PDW and plateletcrit level (r=0.340,
p=0.008) in patients with recurrent pregnancy loss. They con-
cluded that elevated PDW and RDW values were associated with
recurrent pregnancy loss. They thought that inflammation and
thromboembolism resulted with anisocytosis, causing elevation
of RDW (5). Moreover, RDW is an available marker for myocardial
infarction in young patients, but underlying mechanisms have not
been clearly demonstrated (7). In our study, we found high lym-
phocyte, RDW, and platelet values in the MA group. Hypoxia and
inflammation during abnormal pregnancy may lead to this result.
In our results, there was no significant difference in MPV and NLR
values between groups. Although NLR is a well-studied hemato-
logic parameter and an independent predictor for ovarian torsion
and pre-eclampsia, underlying mechanisms of inflammation in
missed abortion might be different (21, 23).

RDW for red blood cells, MPV for platelets, and NLR for response
to stress-related systematic inflammation are inexpensive daily
parameters that are used in routine laboratory test. As men-
tioned above, several markers are studied to determine the
etiology of MA, but it is still unclear and something different
whetehr both inflammation and thrombosis might totally play a
role via different mechanisms. Further studies with larger series
are needed for clarifying and explaining the diagnostic poten-
tial of this situation. In addition, every laboratory has a specific
normal range, but there are no generally accepted mean values.
Moreover, measurements of these tests can be affected by both
environmental and laboratory conditions, such as temperature,
storage conditions, and time until measurement.

In addition, we measured CA 125 levels in patients with MA.
There was no significant difference in CA 125 levels between
groups. We have planned to study CA 125 levels both laboratory
and histopathologically, but we could only investigate the labo-
ratory part. CA 125 levels in patients with abnormal pregnancy
during the first trimester were evaluated in some studies, but
there was no significant difference in mean CA 125 levels among
the groups (24, 25). Check et al. (26) found a relationship between
spontaneous abortion and elevated CA 125 levels, whereas other
studies reported no significant difference in serum CA 125 levels
(24, 25, 27). We also could not find a statistical difference, similar
to the results of the previous studies. Scarpellini et al. (28) found
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higher CA 125 levels in the group with threatened abortion than
in the controls (healthy pregnancy). Moreover, they concluded
that damages in the deciduas and the fetal membrane resulted
with elevation of maternal serum CA 125 levels.

In our study, preserved membranes in cases of MA may play a
role in insignificant CA 125 results. Actually, there are many rea-
sons that alter CA 125 levels in circulation, and the role and mean
cut-off levels have not been clarified yet (8). Furthermore, the
origin (fetal or decidual) of this CA 125 is still controversial. In a
different study, the importance of diagnostic and prognostic val-
ues of repeated maternal CA 125 levels in early pregnancy was
emphasized (29). They measured serum CA 125 levels of symp-
tomatic pregnant patients with failed diagnosis of spontaneous
abortion and ectopic or normal pregnancy in the first trimester.
They concluded that sequential measurements of CA 125 appear
to be a good sensitive prognostic marker in patients with threat-
ened abortion (29).

There are several limitations in our study. First, we did not eval-
uate the pathologic materials of patients with missed abortion.
Therefore, we could not compare the serum and decidual or fetal
CA 125 levels. Second, repeated measurements of CA 125 levels
in the MA group should be conducted after intervention. This
may give an idea about the antigen origin. Further expanded
and well-established studies are needed for early diagnosis and
prognosis.

In conclusion, the aim of our study was to determine if missed
abortion can be determined or recognized at the first admis-
sion using routine hematologic tests in asymptomatic pregnant
women. Second, we investigated the diagnostic value of CA 125
in predicting missed abortion. We found low sensitivity of CA 125
and hematologic inflammatory markers, such as MPV and NLR,
in patients with MA. Of all hematologic inflammatory markers,
higher RDW was the only marker associated with MA. RDW is a
low-cost, widely available marker and may be a promising pre-
diction factor of MA.
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