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Abstract

Objective: To investigate the relationship between high maternal
homocysteine levels and early pregnancy losses.

Methods: Seventy patients diagnosed with miscarriage (missed,
incomplete and threatened) between 5 and 12 weeks of gestation and
54 pregnant women without any problem during their follow-up
were compared in terms of homocysteine levels during pregnancy.

Results: The highest mean serum homocysteine level among the
miscarriage groups was in the threatened miscarriage group (8.9+3.9
nmol/l), followed by 7.8+2.5 and 8.7+4.2 nmol/l in the missed and
incomplete miscarriage groups, respectively. The mean serum
homocysteine level in the control group was 4.8+0.9 nmol/l. The
homocysteine levels of the control group were significantly lower
than all three miscarriage groups (p<0.01). On the other hand, there
was no significant difference between the homocysteine levels of the
miscarriage groups (p>0.05). When compared to the control group,
the most significant difference among the serum homocysteine lev-
els was found in the missed miscarriage (p<0.01).

Conclusion: High homocysteine levels detected during early weeks
of gestation can be a warning about the miscarriage risk, and also
may provide insight about the obstetric complications that may
develop in the further weeks of gestation such as preeclampsia, abla-
tio placentae and intrauterine growth restriction.

Keywords: Homocysteine, pregnancy, early pregnancy loss, miscar-
riage.

Introduction

Pregnancy loss or miscarriage is a definition used for the
non-viable pregnancies up to 20 weeks of gestation.
Usually, the term of early pregnancy loss is used for the
loss of 12-week and 6-day pregnancies as from the last

Ozet: Erken gebelik kayiplarinda serum homosistein
diizeyinin rolii var midir?

Amag: Yiiksek maternal homosistein diizeyleri ile erken gebelik
kayiplar: arasindaki iligkiyi arastirmak.

Yontem: 5-12. gebelik haftalar1 arasinda abortus (misssed, inkomp-
let ve imminens) tanust alan 70 hasta, takiplerinde sorun olmayan 54
gebe ile gebe homosistein diizeyleri agisindan kargilagtirildi.

Bulgular: Abortus gruplarinda en yiiksek serum homosistein dii-
zeyi ortalamasi abortus imminens grubunda tespit edildi (8.9+3.9
nmol/l), bu ortalama missed abortus ve inkomplet abortus grupla-
rinda sirasiyla 7.8+2.5 ve 8.7+4.2 nmol/l olarak bulundu. Kontrol
grubunda serum homosistein diizeyi ortalamasi 4.8+0.9 nmol/l
olarak saptandi. Kontrol grubunun homosistein diizeyleri her ii¢
abortus grubundan anlamli diizeyde dusiiktii (p<0.01). Abortus
gruplarinin homosistein diizeyleri arasinda ise anlamli farklihk
yoktu (p>0.05). Kontrol grubu ile kargilagtirildiginda serum homo-
sistein diizeyleri arasinda en anlaml fark missed abortus grubunda
saptand1 (p<0.01).

Sonug: Erken gebelik haftalarinda tespit edilen yiiksek homosiste-
in diizeyleri, abortus riski hakkinda uyarici olabilecegi gibi ilerle-
yen haftalarda gelisebilecek olan preeklampsi, plasenta dekolmani
ve intrauterin gelisme geriligi gibi obstetrik komplikasyonlar hak-
kinda da fikir verebilir.

Anahtar soézciikler: Homosistein, gebelik, erken gebelik kaybr,
abortus.

menstrual period."” Eighty percent of the miscarriages
are seen as early pregnancy loss. The incidence decreas-
ing down to 10% in the patients with clinically con-
firmed pregnancies, it increases up to 31% when the
pregnancies unnoticed in the first trimester are includ-
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ed.” Pregnancy at advanced maternal age, history of
miscarriage, maternal obesity, thyroid diseases, diabetes,
stress, hereditary thrombophilia, use of teratogenic
drug-substance and subchorionic hematoma are among
the risk factors of early pregnancy losses. According to
the results of a meta-analysis consisting of 40 studies on
the use of multivitamin and during pregestational period
and early weeks of gestation, it was shown that the use of
vitamin could not prevent early pregnancy losses.”
There are few numbers of studies on the impacts of mol-
ecules such as homocysteine associated with the folic
acid and metabolism on the miscarriage etiology.

Homocysteine is a non-proteinogenic amino acid
which includes sulfur and biosynthesized from methio-
nine by the removal of its terminal methyl group. It is
recycled to methionine via folic acid and vitamin B12.
Methylene-tetrahydrofolate-reductase (MTHFR) is
needed for this recycling process called remethylation.
Homocysteine also can be converted to cysteine
through transsulfuration pathway with the help of
pyridoxal 5’-phosphate which is the active form of vita-
min B6. The hereditary lack of cystathionine-B-syn-
thase enzyme which may affect homocysteine metabo-
lism, homozygote mutations in MTHFR gene, defi-
ciencies of folate, and vitamin B12 and vitamin B6 due
to malnutrition lead to hyperhomocysteinemia. There
are many studies showing the association of vasculopa-
thy and cardiovascular diseases with the increased
homocysteine levels due to some disorders in the
homocysteine metabolism." There are also studies
reporting that the hyperhomocysteinemia is an inde-
pendent risk factor for preeclampsia and the rates of
neural tube defects are higher in the pregnant women
who have high homocysteine levels due to folic acid
deficiency.”" Tt was shown that the hyperhomocys-
teinemia may lead to intrauterine growth restriction,
impaired placenta function and ablatio placentae due
to vascular endothelial dysfunction; the free oxygen
radicals produced as a result of homocysteine oxidation
damage vascular endothelium directly and high homo-
cysteine levels have a thrombotic impact on the coagu-
lation cascade in the endothelium.”

There are studies suggesting that the mild and
medium levels of hyperhomocysteinemia is an inde-
pendent risk factor for occlusive arterial and venous
disease and it is associated with the patients with unex-
plained recurrent pregnancy loss."”
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We aimed to investigate the relationship between
maternal serum homocysteine level and early pregnan-
cy loss in our study.

Methods

The pregnant women between 5 and 12 weeks of gesta-
tion who were diagnosed with miscarriage in the Clinic
of Obstetrics and Gynecology of Umraniye Training
and Research Hospital, Istanbul were included in the
study group. The patients who were diagnosed with mis-
carriage for the first time (n=70) were separated into 3
sub-groups. The patients (n=17) with fetus or placenta
tissues remained in the uterus partially and whose vagi-
nal bleeding continued were included in the incomplete
miscarriage group, the patients (n=17) whose cervix was
closed but had bleeding and with viable pregnancy
according to the ultrasonography were included in the
threatened miscarriage, and the patients (n=26) without
any indication of loss but fetus did not have any fetal car-
diac activity were included in the missed miscarriage.
Fifty-four pregnant women without any problem during
their follow-up in the first trimester were included in the
control group. The presence of known infection, con-
sanguineous marriage, the history of recurrent pregnan-
cy loss in the family, the presence of hypothyroidism, the
history of personal or familial deep vein thrombosis, the
history of neural tube defect, hypertension, and the his-
tory of consuming alcohol and smoking were the exclu-
sion criteria and such cases were excluded from the
study. In the group with miscarriage diagnosis, 5 patients
with smoking habit, 2 patients with the history of recur-
rent pregnancy loss, 2 patients with consanguineous
marriage and 1 patient with hypothyroidism were
excluded from the study. The groups were compared in
terms of age, gravida, parity, hemoglobin, hematocrit,
vitamin B12, folate levels, week of gestation and homo-
cysteine levels. The informed consents of the patients in
both groups were obtained. The study was approved by
the Ethics Committee of the hospital.

5 ml venous blood was collected from the patients
in the study and control groups. The collected venous
blood samples were transferred to ethylenediamine
tetra-acetate (EDTA) tubes and centrifuged at 3000
rpm for 10 minutes. The plasm samples were stored at
-20°C until they were used. The homocysteine levels
were analyzed with Immulite 2000 Immunoassay
System (Siemens, Erlangen, Germany).
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The statistical analyses were performed by SPSS 20
(SPSS Inc., Chicago, IL, USA). The descriptive statis-
tical analyses (mean, standard deviation, range) were
used when assessing the study data. When comparing
the data, Kolmogorov-Smirnov and Student t-test
were used in two groups and one-way ANOVA and
post-hoc Tukey HDS tests in multiple groups. The
results were assessed in 95% confidence interval and
with p<0.05 significance level.

Results

The study was conducted with a total of 114 cases. The
ages of the cases were varying between 20 and 39, and
the mean age was 28.24+3.89. Seventeen threatened mis-
carriage cases, 26 missed miscarriage cases, 17 incom-
plete miscarriage cases and 54 cases which did not devel-
op miscarriage were included in the study. The cases in
missed and incomplete miscarriage groups were the
patients with isolated single fetal losses. There was no
statistical difference between the miscarriage and control
groups in terms of age, gravida, parity, hemoglobin and
hematocrit values (Table 1). No difference was found
between the groups in terms of serum vitamin B12 val-
ues; there was no statistically significant difference
between the groups in terms of serum folate and homo-
cysteine values. In the post-hoc Tukey HSD test per-
formed to identify which group had the significance,
homocysteine levels of the control group were found sig-
nificantly lower than all three miscarriage groups
(p<0.01). The highest mean serum homocysteine level
among the miscarriage groups was found in the threat-

ened miscarriage group (8.9£3.9 nmol/l); it was 7.8+2.5
and 8.7+4.2 nmol/l in the missed and incomplete groups,
respectively. Mean serum homocysteine level was
4.8+0.9 nmol/l in the control group. In the sub-group
analysis, it was found that serum folate level was 15.6+8.3
and 9.9+5.6 ng/ml in the threatened miscarriage and
missed miscarriage groups, and the difference was not
statistically significant (p=0.02). On the other hand,
there was no significant difference between the homo-
cysteine levels of the miscarriage groups (p>0.05). When
compared to the control group, the most significant dif-
ference between the serum homocysteine levels was in
the missed miscarriage group (p=0.001).

Discussion

Homocysteine is a significant amino acid which has a
significant role in the gestational physiology and is syn-
thesized from the methionine taken primarily through
nutrition. The clinical studies indicate that high homo-
cysteine levels may cause serious gestational diseases.
Free oxygen radicals produced as a result of homocys-
teine oxidation have a toxic effect on the vascular
endothelium.”™"" Also, high homocysteine levels impair
the coagulation cascade and increase the affinity of
endothelium, which is anti-thrombotic, to thrombosis
more under normal circumstances.” High homocysteine
levels, which is toxic for the vascular endothelium in
terms of placental microvascularization, embryo implan-
tation and maternal-fetal circulation, are also among the
factors which may lead to preeclampsia, recurrent preg-
nancy loss and intrauterine growth restriction."” In our

Table 1. Demographic characteristics and measured serum biomarkers of the patients.

Threatened miscarriage

Missed miscarriage
n=17 n=26

Incomplete miscarriage Control group
n=17 n=54

mean=SD (min-max) mean=SD (min-max) mean=SD (min-max) mean=SD (min-max) p-value
Age 26.76+5.1 (21-38) 28.77+4.9 (20-36) 29.5:4.3 (22-39) 28.0+2.3 (23-32) 0.162
Gravida 2.4+0.8 (1-4) 2.5+0.6 (2-4) 2.8+0.8 (1-4) 2.2+0.7 (1-4) 0.052
Parity 1.4+0.7 (0-3) 1.5+0.6 (1-3) 1.8+0.2 (0-3) 1.2+0.1 (0-3) 0.051
Hemoglobin (g/dl) 11.6+0.9 (10-13.9) 11.0+1.8 (8.9-14.1) 11.8+1.2 (9-14) 12.1£1.1 (9.6-14.8) 0.006
Hematocrit (%) 34.3+5.6 (14-38.1) 33.7+5.1 (28-42.7) 37.1£3.3 (28-43.6) 36.7+4.3 (13.5-42.8) 0.016
Serum folate (ng/ml) 15.6+8.3 (7-41.9) 9.9+5.6 (4-20) 11.74.9 (5.7-20) 13.1+3.0 (6.63-21) 0.003
Serum vitamin B12 (pg/ml) 237.3+97.8 (118-453) 255.5+90.4 (52-415.4) 245.3x71 (125.7-446) 307.7£11.9 (132.3-684) 0.023
Serum homocysteine (nmol/l) 8.9+£3.9 (2.2-16.6) 7.8+£2.5 (3.1-15.8) 8.7+4.2 (3.2-16.4) 4.8+0.9 (2-6) 0.001
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study, we investigated whether homocysteine, which
may cause serious obstetric problems with high levels,
has a role in the early pregnancy losses or not.

Plasma homocysteine level reaches its lowest value
in the second trimester and reduces during pregnancy
significantly. Walker et al. investigated homocysteine
levels during pregnancy and found that the homocys-
teine level was 5.6 pmol/L at 8-16 weeks, 4.3 pmol/L
at 20-28 weeks, and 5.5 pmol/L at 36-42 weeks. It was
7.9 pmol/L in the non-pregnant control group."”

In our study, the homocysteine level was 4.9
pmol/L in the normal early pregnancy group, which
was consistent with the literature, and 8.42 pmol/L in
the miscarriage group which was significantly different
(p<0.001).

Hyperhomocysteinemia is defined as the plasma
fasting homocysteine levels being higher than 95th
percentile and its threshold value is determined 18.3
pmol/L in the literature."” The homocysteine level we
found in the miscarriage group was not reaching to the
hyperhomocysteinemia level defined in the literature;
however, it was higher than the control group in a sta-
tistically significant manner.

The impaired chorion villus vascularization is asso-
ciated with the embryonic death. Nelen et al. investi-
gated the maternal homocysteine levels and the chori-
onic vascularization in the miscarriage materials, and
observed that the chorionic vascular systems of the
women with normal homocysteine levels developed
better and had less fibrosis and intervillous fibrine
deposits."” They found that high maternal homocys-
teine levels were associated with defective chorionic
villus vascularization in the cases with recurrent early
pregnancy loss as a similar finding."” Mild and medium
levels of hyperhomocysteinemia is an independent risk
factor for occlusive arterial and venous diseases."” In
the light of this information, it can be considered that
hyperhomocysteinemia impairs placental function or
maternal uteroplacental perfusion and causes miscar-
riage. Therefore, we may consider that homocysteine
levels higher in the miscarriage cases than the pregnan-
cies with normal progression may have an impact on
the pathology. It is possible to think that the damage
and occlusion in decidual or chorionic vessels due to
the high homocysteine levels in the threatened miscar-
riage cases may impair the implantation of gestational
product and we may clinically meet such cases as bleed-
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ing complaints due to the necrosis as a result. Also, it
was demonstrated in vitro that L-homocysteine was
embryotoxic."”

It is known that cobalamin and folate levels are lower
in the women with high total homocysteine concentra-
tions."*"” Sikora et al. found negatively high correlation
between folic acid levels and homocysteine concentra-
tions in the recurrent miscarriage cases (r=-0.5397,
p<0.01)."" Similarly, Wouters et al. found a negatively
significant correlation between serum and erythrocyte
folate levels and total homocysteine concentrations in
the recurrent miscarriage cases (r=-0.3 and -0.4, respec-
tively), and they also found a negatively significant cor-
relation between serum vitamin B12 levels and total
homocysteine concentrations (r=-0.5)."” In our study, we
found a negative correlation between folic acid and vita-
min B12 levels and homocysteine levels in the missed
miscarriage and incomplete miscarriage groups (r=-0.1
and r=0.2). These findings were consistent with the liter-
ature.

It was reported that folic acid support decreases
homocysteine level in the pregnancy."”’ Folic acid sup-
port may be beneficial in the cases with early pregnancy
losses."" Vitamin B6 and B12 supplement in addition to
the therapeutic doses of folic acid is recommended dur-
ing pregestational period is recommended in order to
prevent recurrent pregnancy losses."” There is no cer-
tain data in the literature about the routine use of folic
acid to prevent miscarriage, which is recommended to
prevent neural tube defects in the preconceptional peri-
od and in the early weeks of gestation.

Hoffman et al. reported that abnormal folate
metabolism is not a distinct risk factor for the first
trimester spontaneous miscarriages. In their studies,
they included 13 cases, who underwent curettage due
to miscarriage in the first trimester, in the study group
and 15 cases in the control group, and they found mean
homocysteine level 5.8 pmol/L in the study group and
5.7 pmol/L in the control group, but they did not find
any certain significance between the groups (p=0.83).”"
However, unlike these results, we found higher homo-
cysteine levels in the study group compared to the con-
trol group. We believe that the number of cases in our
study group higher than those in the study group
(n=60) of Hoffman et al. may be the reason of this dif-
ference in the results. Our results indicate that the
homocysteine levels higher than the normal levels may
have a role in the first trimester miscarriage cases.
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Conclusion

A balanced homocysteine metabolism is very impor-
tant for maternal and fetal health during pregestation-
al and gestation periods. Although it is not recom-
mended to measure serum homocysteine levels in the
early weeks of gestation as a routine practice, it may
provide an insight about miscarriage when high levels
are detected, and it can be a warning about the serious
obstetric complications that may develop in the further
weeks of gestation such as preeclampsia, ablatio pla-
centae and intrauterine growth restriction.

Contflicts of Interest: No conflicts declared.
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