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Objective: To determine whether homocysteine, a relatively new risk factor for possible endothelial cell dysfunction and
premature vascular disease, is elevated in pregnant women with preeclampsia.

Methods: A case-control study design conducted at Al-kadimiya teaching hospital for the period from September 2000
through April 2001. The study sample consisted of 100 pregnant women in labour subdivided into three groups (40
pregnant women with severe preeclampsia, 30 pregnant women with mild preeclampsia and 30 normotensive
pregnant women as a control). Plasma homocysteine concentration measurement and observation of the maternal and

fetal outcome was done for all groups.

Results: The incidence of hyperhomocysteinemia was significantly higher among patients with severe preeclampsia (80%)
compared to those with mild preeclampsia (67%) and the normotensive group (7%) and the incidence of adverse
maternal and neonatal outcome is significantly higher among patients with severe preeclampsia compared to the

others.

Conclusion: Plasma total homocysteine concentration is elevated in pregnant women with preeclampsia during labour being
significantly higher in cases with severe preeclampsia so hyperhomocysteinemia is considered a risk factor for

adverse maternal and neonatal outcome.
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Introduction:

P reeclampsia is considered as an acute
syndrome, which is peculiar to pregnancy ™.

The presentation is very variable and although

hypertension and proteinuria are the two signs most

easily detected, they are not central to the

pathogenesis of the disorder .

Maternal plasma homocysteine concentrations
at various stages of pregnancy tend to be lower than
in non-pregnant women B!, This has been attributed
to hemoadilution and the drop in serum albumin
concentration as pregnancy progresses as 70-80%of
homocysteine is albumin bound ¥1.

There is considerable evidence that an elevated
plasma homocysteine level is associated, perhaps
causally, with variety of disorders in which
impaired vascular function is a clinical feature.
These disorders range from coronary artery disease
to stroke and cognitive dysfunction ™. In recent
years several groups have proposed that elevated
plasma homocysteine levels during pregnancy may
be associated with impaired vascular function of the
placenta, which leads to deep venous thrombosis,
Abruptio  placentae, preeclampsia, stillbirth,
Recurrent miscarriage, and intrauterine growth
restriction™®. Moreover, elevated homocysteine
levels have been observed in maternal plasma and
amniotic fluid during neural tube defect-affected
pregnancies .

Increased plasma homocysteine concentration
has been recognized as an independent risk factor
for atherosclerosis and atherothrombosis in the
coronary, cerebral and peripheral vasculature !,
The risk is proposed to include modification of
endothelial function because of homocysteine

426

exposure. The exact mechanism through which
homocysteine promotes endothelial dysfunction
remains unclear, but it appears to involve both
cytotoxic and oxidative stress mechanisms similar
to those postulated to promote endothelial
dysfunction in preeclampsia. Furthermore the
pathophysiology of preeclampsia shows striking
similarities to that of atherosclerosis .

In addition, vascular endothelium in pregnant
women may be more sensitive to injury: therefore,
moderate elevation in homocysteine levels may
lead to endothelial injury with subsequent
activation of various factors that result eventually in
preeclampsia . Some workers found that the
incidence of hyperhomocysteinemia in patients
with a history of early onset preeclampsia is about
seven fold higher than the incidence in the normal
population .

This study was conducted to determine
whether homocysteine, a relatively new risk factor
for possible endothelial cell dysfunction and
premature vascular disease, is elevated in pregnant
women with preeclampsia.

Patients & Methods:

This study was conducted on 100 pregnant
women presented with labour pain attending the Al-
kadimiyah teaching hospital over a period of 8
months starting from September 2000 to the end of
April 2001. We studied 70 preeclamptic women
and 30 apparently healthy pregnant women as a
control group. The criteria used for collection of
cases include age range from 18-40 years, parity
less than 5, gestational age range from 28-40
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weeks, singleton pregnancy and no history of

medical diseases.

Women included in the study were subdivided
into three groups:

Group A: Forty pregnant women in labour with
severe preeclampsia which was evidenced by
a systolic blood pressure of > 160 mmHg
and diastolic blood pressure of >110 mmHg
with proteinuria of >5 grams / 24hours and /
or oedema.

Group B: Thirty pregnant women in labour with
mild preeclampsia, which was evidenced by
a systolic blood pressure of 140 mmHg and
diastolic blood pressure of 90 mmHg with
oedema.

Group C: Thirty apparently healthy pregnant
women in labour of comparable age, parity,
and stage of pregnancy, as a control group.

After medical, surgical, drug and obstetrical
history was taken from all women, they were
subjected to full physical and obstetrical
examination. They were followed during their
labour, postnatal period and puerperium with
follow up of their newborn during their postnatal
period.

In addition to the routine laboratory tests done,
we measure the total plasma homocysteine
concentration by high performance liquid
chromatography (HPLC).

Neonatal outcome was assessed by estimation of

Apgar score at one and 5 minutes, gestational age at
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birth, birth weight, intrauterine growth restriction,
respiratory distress syndrome, days of admission to
the neonatal care unit and neonatal death.
Statistical analysis of the data was performed
using the following tests:
1- Analysis of variance (AOV) and the f-test of
significance.
2- 95% confidence interval multiple comparisons
test.
3- Chi-square test.
4- t-test.

Results:

After collection and categorization of data from
100 women included in the study and control
groups, statistical analysis revealed that there was
no significant differences among the three groups in
age and parity.

Tablel shows the incidence of
hyperhomocysteinemia for all groups, a higher
percentage among group A (80%) compared to B
(67%) and group C (7%).

Table 2 show a high significant difference in the
mean plasma total homocysteine concentration (P-
tHcy conc.) among the three compared groups,
being higher in-group A than in group B and C and
that of group B higher than in-group C.

Table 1: Incidence of hyperhomocysteinemia for all groups

A B C
P-t Hcy conc.(umol/L) No. (%) No. (%) No. (%)
Normal (5-15) 8 (20) 10 (33) 28 (93)
Increased (15.6-21.1) 32 (80) 20 (67) 2 (7
Total 40 (100) 30 (100) 30 (100)

(P-t Hey Conc. = Plasma total Homocysteine Concentration)

Table 2: Mean P-tHcy Conc. For all groups

Mean P-tHcy Conc. pmol/l + SE

A

B

C

21.1+8.988 15.6

+7.233

95+471

(SD = standard deviation)
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The incidence of eclampsia and imminent
eclampsia were significantly higher in-group A (6
and 7%) respectively with no such complications
noted in-group B and C. A significant difference in
the incidence of preterm labour was found among
the three compared groups being higher in-group A
(17%) than in-group B (9%) and C (3%). No
significant difference found in the incidence of
placental abruption among the three compared
groups. Regarding the mode of delivery, there was
no significant difference in group A (spontaneous
vaginal delivery 19% and caesarean section 21%)
while in group B and C the incidence of
spontaneous vaginal delivery (20 and 21%
respectively)was higher than the incidence of
caesarean section (10 and 9% respectively).

The maternal outcome in
hyperhomocysteinemic patients for group A and B
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is summarized in table 3. The incidence of
eclampsia and imminent eclampsia  was
significantly higher in-group A than in-group B
(P<0.05) but no significant difference in the
incidence of preterm labour and placental abruption
was found between the two groups (P>0.05).
Regarding the mode of delivery, there was no
significant difference for patients in-group A
(P>0.05) but there was a significant difference in-
group B (P<0.001). The incidence of spontaneous
vaginal delivery was higher than that of caesarean
section. The mean P-tHcy conc. was noted to be
significantly higher in-group A than group B
(P<0.000001). Regarding the mean hospitalization
days, there was a significant difference between the
two groups (P<0.00001) being more in-group A.

Table 3: Maternal outcome in hyperhomocysteinemic patients for group A and B

FINDING A (No. 32) B (No. 20)
Eclampsia 6 (18%) 0 (0%)
Imminent eclampsia 7 (22%) 0 (0%)
Preterm labour 15 (47%) 6 (30%)
Placental abruption 4 (13%) 1 (3%)
SVD 14 (44%) 15 (75%)
Caesarean section 18 (56%) 5 (25%)
Mean P-tHcy Conc.+ SD 23.5+5.260 18.50 + 2.862
Mean hosp. days + SD 8.27+3.84 2.30 + 2.146

SVD (spontaneous vaginal delivery). Hosp. (hospitalization).

The neonatal outcome for the three compared
groups revealed that the incidence of prematurity
was significantly higher in group A (53%) than in-
group B and C (20 and 7% respectively), P<0.0001.
There was a significant difference in the incidence
of intrauterine growth restriction between the three
groups, being higher in-group A (7%, 2%, 0%)
respectively with a P Value of <0.05. No significant
difference was noted among the three groups in the
incidence of respiratory distress syndrome,
perinatal death, and intrauterine death with a P
value of >0.05, though more incidence in-group A
in comparison to the other two groups.

Regarding the mean gestational age (week) at
birth there was a significant difference between the
three compared groups (P<0.001), being lower in
group A (35.70£0.45) and B (36.30+0.56) than that
in-group C (38.03+0.37). A significant difference
was noted between the three groups in the mean
birth weight (g); it was significantly lower in group
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A (2510+0.16) and B (2670+0.16) than in-group C
(3280+0.10). Regarding the Apgar score at 1 and 5
minutes there was a significant difference between
the three groups (P<0.0001), it was significantly
lower for group A and B than in group C (P<0.05).
The mean days of hospitalization in the neonatal
care unit was significantly higher in-group A
(3.28+0.18) than in group B (1.35+0.19) and group
C (0.96+0.17) with a P value <0.001.

Table 4 summarizes the neonatal outcome in
hyperhomocysteinemic patients of group A and B.

It shows a significant difference in the
incidence of prematurity between the two groups
being more in-group A. No significant difference in
the incidence of intrauterine growth restriction
(IUGR), respiratory distress syndrome (RDS),
perinatal death (PND), and intrauterine death
(1UD), between the two groups (P>0.05) though the
incidence being more in group A.
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The mean gestational age (GA) at birth for
group A was lower than that for group B but the
difference was not significant (P>0.05). No
significant difference in the mean birth weight
(BW) between the two groups (P>0.05) though
being lower in-group A than in-group B.

Regarding the Apgar Score (A/S) at 1 minute,
there was a significant difference between the two
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groups (P<0.05) being lower in group A, but no
significant difference in the A/S at 5 minutes
between the two groups (P>0.05). The mean days
of hospitalization in the neonatal care unit (NCU)
was higher in-group A than in-group B but the
difference was not significant (P>0.05).

Table 4: Neonatal outcome in hyperhomocysteinemic patients for group A and B

FINDING A (No. 32) B (No. 20)
Prematurity 19 (59%) 5 (25%)
IUGR 6 (19%) 2 (10%)
RDS 6 (19%) 1 (5%)
PND 4 (13%) 1 (5%)
IUD 4 (13%) 1 (5%)
Mean GA (week) + SD 35.48 +2.771 36.05 + 3.309
Mean BW (g) £ SD 2380 +0.904 2590 +0.894
Mean A/S at 1 minute + SD 4,32 +1.866 5.62 +£1.878
Mean A/S at 5 minutes +SD 6.74 +£2.828 7.64 +2.683
Mean NCU days + SD 3.70 £ 2.205 2.56 + 1.073

Discussion:

The present study showed that plasma total
homocysteine  concentration in  preeclamptic
women presented with labour pain were
significantly higher than those of normotensive
women. This result is consistent with that of
Aleksandar Rajkovic who found that

Plasma homocysteine levels were significantly
higher among women with preeclampsia than
among women without it . He explained this
result upon the fact that the vascular endothelium in
pregnancy is more sensitive to injury and moderate
elevation in homocysteine levels may lead to
endothelial injury with subsequent activation of
various factors that result in preeclampsia. Robert
Powers concluded that the concentration of plasma
total homocysteine was higher in women with
preeclampsia than in healthy pregnant women (.
He proposed that there is a modification of

endothelial function because of homocysteine
exposure.
The exact mechanism through which

homocysteine promotes endothelial dysfunction
appears to involve both cytotoxic and oxidative
stress mechanisms similar to those postulated to
promote endothelial dysfunction in preeclampsia®”
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and this may be due to the fact that homocysteine is
one of the most important causative factors for
endothelial dysfunction and premature vascular
disease in preeclampsia. Also this study showed a
strong association between the elevated plasma
homocysteine levels and the severity of
preeclampsia as reflected by the high levels of
mean plasma total homocysteine concentration
among patients in group A (21.1£1.42) pmol/L
compared to (15.6+£1.32) umol/L among patients in
group B and (9.5+£0.86) pmol/L in group C. The
incidence of hyperhomocysteinemia among patients
with severe preeclampsia was (80%) compared to
those with mild preeclampsia (67%) and control
group (70%). These findings were in agreement
with that of Dekker et al. who found an increased
plasma homocysteine levels in a subset of women
with early onset preeclampsia®. This means that
plasma homocysteine levels are related to the
severity of preeclampsia. Regarding the maternal
outcome, our study revealed that in
hyperhomocysteinemic  patients  with  severe
preeclampsia there was a high incidence of
eclampsia (18%), imminent eclampsia (22%),
placental abruption (13%) and preterm labour
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(47%) while in mild preeclamptic patients the only
significant complication was preterm labour (30%).
The exact cause of eclamptic fit is unknown. In
a study done by Kim Koh in 1987 on rats
concluded that homocysteine is metabolized to
excitatory amino acid neurotransmitters, such as
homocysteic acid and cystiene sulfinic acid, which
can cause seizures and excitotoxic neuronal death
in rats ™ so elevated homocysteine levels in
susceptible pregnant women might contribute to
eclamptic convulsions. Rajkovic et al. in a case
control study found that immediately postpartum,
homocysteine concentrations in eclamptic and
preeclamptic African women were significantly
higher than those of normotensive women %3/,
Goddijn-Wessel in his study found that
hyperhomocysteinemia is associated with increased
incidence of placental abruption and infarction 1.
Recently, Steegers-Theunissen et al. ™ and
Wouters et al. ®! have demonstrated that mild
hyperhomocysteinemia  is  associated  with
embryotoxicity (leading to neural tube defects or
spontaneous abortion) and/or vascular toxicity
(leading to placental infarcts or abruption). This
might explain the high incidence of placental
abruption in women presented with preeclampsia.
Regarding the neonatal outcome, the high
incidence of prematurity in-group A may be due to
termination of pregnancy because of maternal
indication and complication of preeclampsia or due
to fetal causes such as severe intrauterine growth
restriction and fetal distress. On the other hand,
prematurity in the other two groups was mainly due
to spontaneous preterm labour and preterm
premature rupture of membranes. These results are
in agreement with that of Rajkovic et al. who found
women with preeclampsia delivered significantly
earlier (35+4 weeks) than controls (40+1 week)®.
Recent literatures revealed that
hyperhomocysteinemia is proposed to alter
endothelial functions; therefore Tayler in his study
found a striking correlation between homocysteine
concentration and that of cellular fibronectin in
preeclampsia *®! which suggests that homocysteine
may have a graded effect on endothelial cell
function and cellular fibronectin  release.
Hyperhomocysteinemia may be due to genetic
defects or nutritional defects involving inadequate
intake of folic acid and vitamin B12. Folic acid
significantly reduces plasma homocysteine level
during pregnancy and is currently recommended for
all women as it may reduce the risk of obstetric
complications related to high levels of
homocysteine including preeclampsia, spontaneous
abortion and placental abruption®.  Finally
oestrogen and cortisol treatment have been reported
to decrease homocysteine concentration in male
rats™”], so the increment in these hormones during
pregnancy may be one of the mechanisms that
mediate the specific decrease in homocysteine and
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may be used in the future as a treatment for
hyperhomocysteinemia.

Conclusion:

From this study, we conclude that plasma total
homocysteine concentration is elevated in pregnant
women with preeclampsia during labour and there
is a strong association between plasma total
homocysteine concentration and the severity of
preeclampsia. The increased plasma homocysteine
levels are associated with adverse maternal and
neonatal outcome thus homocysteine can be used as
a screening marker for early development of
preeclampsia
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