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Antithrombin III levels in pregnancy
induced hypertension
B. A. RAMALAKSHMI, L. A. RAMA RAJU, L. RAMAN

ABSTRACT
Background. Antithrombin III deficiency is common as

well as severe in both consumptive coagulopathy and
conditions such as pregnancy induced hypertension. We
determined antithrombin III levels in women suffering
from pregnancy induced hypertension to determine its use-
fulness in assessing severity of the disease and outcome.

Methods. Forty-five pregnant women with mild and
severe forms of pregnancy induced hypertension and
18 women with normal pregnancies matched for gesta-
tional age formed the study population. Fasting blood
samples were collected and the plasma separated. Anti-
thrombin III levels were estimated by the kinetic Berichrom
antithrombin III method.

Results. The mean (SO) antithrombin III levels [0.76
(0.233) IU/ml] were significantly lower in pregnancy induced
hypertension compared to the control group [0.97
(0.234) IU/ml). Low antithrombin III and high diastolic blood
pressure (>110 mmHg) were related to poor pregnancy
outcome in primigravidae.

Conclusion. Mean antithrombin III levels were lower in
pregnancy induced hypertension compared to a control
group of women especially those who were primigravidae
and had a diastolic blood pressure >110 mmHg. Since
low antithrombin III levels and a high diastolic blood
pressure result in adverse pregnancy outcome monitoring
of antithrombin III levels in pregnancy induced hypertension
may help in assessing foetal jeopardy.
Natl Med J India 1995;8:61-2

INTRODUCTION
Antithrombin III (AT III) is a glycoprotein synthesized by
macro and microvascular endothelial cells. It is a major
inhibitor of thrombin and factor Xa and, to a lesser extent,
an inhibitor of other serine proteases generated during the
coagulation process. Both inherited and acquired AT III
deficiencies are associated with thromboembolic complica-
tions. Very little data are available on the levels of AT III in
Indian pregnant women,' and there are none on pregnancy
induced hypertension (PIH). We, therefore, measured AT
III levels in women suffering from PIH to evaluate their
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usefulness in assessing severity of the disease and outcome
of pregnancy.

PATIENTS AND METHODS
Fasting blood samples were obtained from 45 pregnant
women with PIH (systolic blood pressure > 130 mmHg
and/or diastolic blood pressure >90 mmHg, oedema and
proteinuria) and 18 women with normal pregnancies
matched for gestational age. There were 58% primigravidae
in the PIH group and 61% in the control group. Blood
samples were collected between 30 to 36 weeks of gestation
and the women were monitored for outcome of pregnancy.
Plasma was separated and AT III levels were estimated
by the kinetic Berichrom AT III method using kits
(Behringwerke, Germany). The underlying principle of this
method is the conversion of AT III in the sample by heparin
into an immediate inhibitor which inactivates a-thrombin.
The residual thrombin content is determined in a kinetic
test with an increase in adsorbance at 405 nm. The co-
efficients of variation intra-assay (variation in duplicate or
triplicate samples assessed in each batch) were between
2.8% and 4.4% and, inter-assay were between 4.8% and
6.2%. The data were analysed and tested for significance
by Student's 't' test.

RESULTS
There was no difference in the mean (SD) age [25 (4.4) v.
25.2 (4.1) years; PIH v. controls]. The mean parity was 1.8
and 1.7 and the mean weight 55 (9.6) kg and 54 (9.8) kg.
However, the AT III levels in the PIH group [0.76 (0.233)
IU/ml] were significantly lower (p<O.OOl) compared to
the control group [0.97 (0.234) IV/mI).

Detailed analysis of the data in PIH women with regard
to diastolic blood pressure (DBP) and proteinuria indicated
that primigravidae with DBP > 110 mmHg and proteinuria
had significantly lower AT III levels [0.62 (0.227) IV/ml]
compared to those with DBP <110 mmHg and no protein-
uria [0.83 (0.185) IV/ml].

TABLE I. Antithrombin III levels in normal and pregnancy
induced hypertension women

Gravida Mean (SD ) AT III
(IU/ml)

Number with deficiency
of AT III «8IU/ml)

n

Normal
Primigravida 11 1.00 (0.185)

(0.71-1.34)
0.96 (0.343)
(0.60-1.63)

Pregnancy induced hypertension
Primigravida 26 0.71 (0.237)"

(0.18-1.15)
Multigravida 19 0.55 (0.206)b

(0.40-1.23)

2

Multigravida 7 3

17

6

The figures in parentheses under the mean (SD) are the ranges
a v. b significantly different p<O.05 ..
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TABLEII. Antithrombin III levels and pregnancy outcome in pregnancy induced hypertension in relation to diastolic blood
pressure and parity

Gravida n Number Fullterm Low birth Premature Still Adverse
with delivery weight births births pregnancy

deficiency (less than outcome
of AT III 2.5kg,%)

«8 IU/ml)

11 4b 4 6e 1 11
6 5b 4 i- 1 6
2 4 1 3 4
4 6 5 5

Diastolic
blood

pressure
(mmHg)

Mean (SD)
AT III
(1U/ml)

Primigravida 0.62 (0.227)'
0.83 (0.185)'
0.82 (0.196)
0.85 (0.208)

>110
<110
>110
<110

15
11
8

11
Multigravida

Values with similar superscripts are significantly different (p<O.05)

The mean AT III levels in primigravidae with PIH were
significantly different from multigravidae and from those in
the control group (p<0.05). The percentage of AT III
deficiency in primigravidae was 68% as against 18% in
control subjects (Table I).

Analysis of paired data in 18 women, in whom values
were available both antenatally and postnatally, indicated
that though there was no difference in the mean levels at
these points, women with higher DBP had lower AT III
levels [0.72 (0.155) IU/ml] which continued to persist post-
natally [0.74 (0.146) IU/ml].

The mean AT III levels in PIH women with stillbirths
[0.47 (0.125) IU/ml] and term deliveries [0.81 (0.197) IU/ml]
were significantly different (p<0.05).

Primigravidae with DBP <110 mmHg and other parity
groups had AT III levels similar to the control group
(Table II).

The outcome of pregnancy in relation to AT III levels
and DBP indicated that only 27% of primigravidae with
lower AT III and DBP >110 had full term normal deliveries
compared to 46% to 55% in other groups with normal AT
III levels (Table II).

The mean gestational age was 34 weeks with 38% births
occurring prematurely. The mean birth weight for term
infants was 2380 g (40% were below 2500 g in PIH groups).
The mean gestational age in the control group was 37.8
weeks with the mean birth weight for term infants being
2720 g (17% were below 2500 g in normal pregnancies). No
adverse pregnancy outcome occurred in the control group
in spite of 22% of them being AT III deficient.

DISCUSSION
Antithrombin III is a major inhibitor of coagulation, forming
irreversible complexes with various clotting factors.
Increased formation occurs with activation of coagulation.
A decrease in the AT III levels indicates increased thrombin
binding, secondary to increased thrombin generation. The
chronic consumption of AT III leads to a decrease in AT
III levels. This mechanism has been reported by several
authors in women with PIH.l-4 Our findings of a decrease
in AT III levels in women with PIH especially when it is
severe are in agreement with earlier studies.t+ However,
there are some authors who have. reported no significant
changes in AT III levels in pre-eclamptic patients" and others

have observed that significant changes in AT III levels occur
only in severe pre-eclampsia which can easily be diagnosed
clinically." Lower AT III levels were associated with a
greater severity of disease as well as a low infant birth weight.
Low AT III levels in primigravidae with severe PIH would
be a reflection of the nature of the disease, and differentiate
it from chronic hypertension 7 since PIH is mainly a disease
of primigravidae. With higher DBP the percentage of
premature deliveries and perinatal deaths increased.'

Theoretically, AT III depression can be explained by
either a decreased synthesis by the liver, an increased urinary
loss, a shift to the interstitial compartment or a decreased
intra or perivascular consumption. We feel that since this
decrease is not of a very high order, the low levels seen in
severe PIH may be due to increased urinary loss as a result
of the heavy proteinuria.

Our findings suggest that monitoring AT III levels may
be of value in primigravidae with PIH to assess the severity
of the disease and to predict maternal and fetal morbidity.
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