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Association of anticardiolipin IgM antibody with preeclampsia
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Abstract

The objective of this study was to evaluate association of anticardiolipin IgM antibody with
preeclampsia among the 70 pregnant women having preeclampsia from March 2016 to February
2017. Equal number of age matched normotensive healthy pregnant women was selected as
control. Demographic, obstetric and relevant laboratory data were collected and compared
between the two groups. The level of anticardiolipin IgM antibody was significantly higher in
preeclamptic women than in normal pregnant (mean 8.7 vs 58 U/mL, p<0.001). Even in
categorical distribution when the value was considered as positive by assessing a cut-off, cases had
three times more chance to have positive level of anticardiolipin IgM antibody than controls
(OR=3.3, 95% CI=1.1-9.6, p=0.046). Pearson’s correlation test revealed that both systolic and
diastolic blood pressure had a positive correlation with the level of anticardiolipin IgM antibody
(p<0.05). In conclusion, this study shows that anticardiolipin IgM antibody was associated with
preeclampsia. The level of this anticardiolipin IgM antibody is directly proportional to the severity
of preeclampsia and both systolic and diastolic blood pressure.

Introduction

Preeclampsia constitutes a multifactorial dis-
ease that involves genetic, metabolic, immuno-
logical and environmental factors and includes
the presence of endothelial dysfunction that
develops before the onset of clinical symptoms.1
© Despite of availability of modern technology
and over a decade of intense study, the cause of
preeclampsia still not well-explained and
remains a major cause of maternal and perina-
tal mortality and morbidity.Z8 Antiphospho-
lipid antibodies are a heterogeneous group of
immunoglobulin (IgG, IgM, IgA) which have
great affinity for several combinations of phos-
pholipids, phospholipid-binding proteins or
both. Platelets and endothelial cells are their
major targets.210 It can damage phospholipids
that present in all endothelial cell surfaces.
Damaged endothelial cells do not function
normally which can cause thrombotic complica-
tions.1113 A relationship between antiphospho-
lipid antibodies and preeclampsia was first
suspected because of the high rate of pre-
eclampsia among women with antiphospho-
lipid syndrome.l415 Deregulated immunity at
the feto-maternal interface in the beginning of
pregnancy leads to the poor placentation and
subsequently to the onset of clinical symptoms
of preeclampsia.l6

The most commonly used tests to detect anti-
phospholipid syndrome include lupus anticoa-

gulant, anticardiolipin antibodies, and anti-p2-
glycoprotein 1 antibodies. Among them, detec-
tion of anticardiolipin IgM antibody is popular-
ly used to detect antiphospholipid syndrome.
The relationship between anticardiolipin anti-
body and preeclampsia is still controversial.
The aim of this study was to detect the levels of
anticardiolipin IgM antibody in serum of preg-
nant women having preeclampsia and to
evaluate its relation with preeclampsia by com-
paring the level with the normal pregnant
women.

Materials and Methods

This was conducted on 70 pregnant women
clinically diagnosed as preeclampsia during
their second half of pregnancy (20 to 40 weeks)
from March 2016 to February 2017. Similar
number of age matched apparently healthy
normotensive pregnant women were selected
as control. However, pregnant women aged
<20 or >38 years, multiple pregnancy, chronic
hypertension, gestational hypertension, liver
disease, cardiac disease, or connective tissue
disorder were excluded from this study.
Women having sign of active infection, previ-
ous history of repeated pregnancy loss, previ-
ous history of preeclampsia, or any thrombotic
disorder were excluded. Participation of this
study was totally voluntary and written inform-
ed consent was taken from all participants
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Table I
Variable Pre- Normal p
eclampsia  pregnant
(n=70) (n=70)
Age (year) 265+54 269+52  0.703
Body mass index (kg/m?) 268+17  257+28  0.009
Parity: Nullipara 41 32 0.175
Gestational age (week) 33.0£29 321+40 0.150
Anticardiolipin IgM antibody (U/mL) 8.7+3.9 58+26  <0.001

Data are expressed as mean + SD

Table IT

Anticardiolipin IgM antibody concentration

Anticardiolipin IgM Pre- Normal OR  95% CI p

antibody eclampsia pregnant value
(n=70) (n=70)

Positive (210 U/mL) 14 5 325 110958 0.048

Negative (<10 U/ 56 65 031 010091 0.048

mL

before enrollment. Following the inclusion and
exclusion criteria, samples were collected by
purposive sampling. Pre-tested case record form
was used to capture relevant demographic, clinical
and laboratory data. Physical examination,
anthropometric measurements (height, weight) and
obstetric examination were performed as per the
hospital’s standard practice and recorded on the
case record form. Blood pressue was measured
following standard procedure after 10 minutes’ rest.
Korotkoff phase-I (first beat heard) and phase-V
(disappearance of sound) were used for systolic and
diastolic blood pressure with sphygmomanometer.
In this study, proteinuria was defined as the urinary
excretion of 21+ dipstick reading. The participants
with blood pressure >140/90 mm Hg on two
occasions were evaluated for the presence of uri-
nary protein by dipstick method to establish the
diagnosis of preeclampsia. When proteinuria found
>1+ in collected urine sample then the diagnosis of
preeclampsia was established and was selected as
case. The participants who were found normo-
tensive and had no proteinuria were selected as
control.

After selecting cases and controls, with all aseptic
precaution 5 mL antecubital vein venous blood
sample was collected from each subject for
measurement of anticardiolipin IgM antibody.
Blood was immediately transferred into a clean dry
test tube. Then the sample was sent to laboratory
with different code and centrifugation was done at
3,000 rpm for 10 min. The separated serum was
carefully drawn by micropipette and was stored in
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micro-centrifuged tube at -20°C until the analysis
was done. Reference value of anticardiolipin IgM
antibody level was considered negative when it was
<10 Unit/mL and positive when 210 Unit/mL.
Anticardiolipin IgM antibody (IgM) was deter-
mined by Immunometric Enzyme Immunoassay

Statistical analysis

All data were analyzed by using statistical package
for social sciences (SPSS), windows (version 20.0;
USA) and Epi info (version 1.0.3, USD, Stone Moun-
tain, GA). Mean comparison between two groups
were done by student’s t-test. To understand the
relationship between two variables Pearson’s
correlation coefficient (r) was done. Probability of
<0.05 was considered as statistically significant.
Strength of association was determined by estima-
ting odds ratios (OR) and their 95% confidence
intervals (CI).

Results

The mean (+ SD) age of the study subject was 26.5 +
5.4 years among the cases and 26.9 + 5.2 in the
controls. Though the nulliparous were predominant
(59%) among the cases, it was comparable between
the two groups (p>0.05). However, mean body mass
index (BMI) was significantly higher among the
cases compare to controls (Table I). The mean level
of anticardiolipin IgM antibody was significantly
higher in preeclamptic group compared to control
(8.7 vs 5.8 U/mL, p<0.001). The values were
categorized according to the cut off 10 unit/mL as
positive, and it has been revealed that in
preeclampsia about three times higher chance of
having positive anticardiolipin IgM antibody level
compared to control (OR=3.25, 95% CI=1.1-9.6,
p=0.048) (Table II). Among the 70 preeclampsia
cases, 56% had mild preeclampsia and 44% had
severe preeclampsia. The mean anticardiolipin IgM
antibody was higher in severe preeclamptic group
compared to mild preeclampsia group (7.5 vs 10.4
U/mL, p<0.001). Pearson’s correlation coefficient
test was also done to evaluate the correlation
between anticardiolipin IgM antibody level and the
systolic and diastolic blood pressure. It was
observed that there was positive correlation
between the levels of anticardiolipin IgM antibody
and degree of rise of both systolic and diastolic
blood pressure (r=0.367; p=0.002 in systolic blood
pressure and r=0.241; p=0.044 in diastolic blood
pressure) (Figure 1).

Discussion

In this study, it was observed that 20% of pregnant
women with preeclamsia was associated with a
positive level of anticardiolipin antibody, whereas it
was 7% among the normal pregnancy. The mean
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Figure 1: Scatter diagram showing a significant positive correlation of anticardi-
olipin IgM antibody with systolic (r=0.367; p=0.002) and diastolic (r=0.241; p=
0.044) blood pressure in preeclampsia group

serum level of anticardiolipin antibody was also
significantly higher (8.8 vs 5.8 U/mL, p<0.001)
among the cases compared to control. The role of
anticardiolipin antibody as a risk factor for
preeclampsia in women with no evidence of
autoimmune diseases has been the focus of many
studies for the past decades, mainly in cohort and
case-control studies.17-18

Although there are not much previous evidences
that suggested a positive relation of anti-cardiolipin
antibody with preeclampsia, some earlier studies
showed the similar relation which is consistent with
these findings.18-20 Pereira et al. (2015) showed that
anticardiolipin IgM antibody was detected in 13.9%
women with preeclampsia and the level was
significantly higher in preeclampsia group compar-
ed to control.?? Ferrer-Oliveras et al. (2012) showed
similar findings. There was significant differences of
anticardiolipin IgM antibody between the pre-
eclampsia group and the controls (8.1 vs 1.2%,
p=0.041).2L A study by Kestlerova et al. (2012) found
there was a significantly higher incidence of
anticardiolipin IgM antibody in the preeclampsia
group, as compared to the controls (10 vs 4%,
p<0.05).2 Study results done by Briones-Garduno
et al. (2003) recommended that immunologic
mechanism that induces synthesis of anticardiolipin
IgM antibody during the acute state of disease,
accounting for vascular changes and prothombotic
state responsible for maternal and neonatal compli-
cations.1Z

Allen et al. (1996) found elevated levels of IgG or
IgM antibodies to cardiolipin in 11% of women
diagnosed with preeclampsia in the third trimester
compared to only 3% positive in controls and
suggested that antiphospholipid antibodies may
play a pathogenic role in some women with pre-
eclampsia.2 Branch et al. (1989) suggest that anti-
phospholipid antibodies are found in a substantial
proportion of cases of early-onset severe pre-
eclampsia and have important clinical implications.

They suggest that patient with early onset severe
preeclampsia be screened for antiphospholipid
antibodies; if positive these women should be
considered for prophylactic anticoagulation thera-
py-2 Yasuda et al. (1995) reported that rates of
preeclampsia (11.7%) in the anticardiolipin antibody
-positive group were significantly higher than those
in the negative group (p<0.001; RR 6.2, 95% CI 2.4-
16.0) and concluded that anticardiolipin antibody is
associated with adverse pregnancy outcome like
preeclampsia.22 However, systematic review and
meta-analysis revealed that there was heterogeneity
among the studies; out of nine studies, four studies
demonstrated that anticardiolipin antibody increa-
sed the chance of preeclampsia but five studies
reported there was no statistically significant
associations.2¢ This heterogeneity might occur due
to the difference in their case selection, clinical,
demographic or epidemiological variances. In this
study, there was a strong association of the severity
of preeclampsia with anticardiolipin IgM antibody
level. Severe preeclampsia groups showed signifi-
cant higher level of antibody than mild pre-
eclampsia group. Pearson’s correlation test revealed
that both systolic and diastolic blood pressure had a
positive correlation with the level of anticardiolipin
IgM antibody (p<0.05). Previous studies also
reported such correlation of anticardiolipin anti-
body level in severe preeclampsia than mild pre-
eclampsia.2%. 25 There are different clinical and
laboratory tools to assess the severity of pre-
eclampsia. Previously proteinurea was thought to
be an indicator of severity of preeclampsia but
recently American College of Obstetricians and
Gynecology has recommended proteinurea as
diagnostic tool only, not as a tool for severity of
preeclampsia.?Z So, in this study proteinureain was
not considered as the severity scale of preeclampsia
to see the relation anticardiolipin antibody with
severity of preeclampsia. Rather here blood
pressure was considered as the most common
indicator of severity of preeclampsia. The study
result has indicated that both systolic and diastolic
pressure has a positive correlation with level of
anticardiolipin antibody. Pearson’s correlation test
reveled level of anticardiolipin IgM antibody
increased with per unit change of systolic or
diastolic pressure.

Conclusion

Anticardiolipin IgM antibody was raised among the
patients suffering from preeclampsia. There was
significant positive correlation between anticardio-
lipin IgM antibody and severity of preeclampsia.
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