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Maternal Serum Copeptin for Early Prediction of Preeclampsia
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Abstract

Background: Pre-eclampsia is a serious complication of
pregnancy however there is no single predictor of pre-
eclampsia among women at either low or increased risk of
pre-eclampsia. The increased maternal levels of copeptin may
be involved in the pathogenesis of pre-eclmapsia and may be
useful in the assessment of the severity of the disease.

Aim of the Work: The aim of this work is to study the
value of maternal serum copeptin level measured during the
first trimester of pregnancy in the prediction of preeclampsia.

Patients and Methods: An observational prospective study
includes 80 primigravidae with singleton pregnancy and
gestation 11-13 weeks and Copeptin was measured using the
BRAHMS Immunoluminometric Assay (Thermo Scientific).
Copeptin, a surrogate marker of vasopressin, has been asso-
ciated with a decline in renal function and may be a useful
alternative biomarker for Preeclampsia (PE).

Results: The maternal Serum copeptin was significantly
higher in cases who later developed preeclampsia and is more
higher in severe cases (13.64 £3.02) than mild cases of preec-
lampsia. (7.274 1.40) compared to the normal group (4.66+1.24)
(p-value=<0.001). The specificity was 92% and sensitivity
of the test was 88%.

Conclusion: Serum copeptin is higher as early as 13 weeks
gestation in women who later developed pre-eclampsia than
in cases who remained normotensive till full term and delivery,
and is more higher in severe cases than mild cases of preec-
lampsia.
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Introduction

PRE-ECLAMPSIA is a serious complication of
pregnancy. It continues to be a major cause of
maternal mortality and perinatal morbidity and
mortality [1].

It affects 3-5% of all pregnancies and about
10-12% of all primigravida [2].
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Pre-eclampsia is characterized clinically by
complex of signs including maternal hypertension
and proteinuria with or without pathological edema.
Signs may range between mild, moderate and
severe. Pre-eclampsia usually occurs after the 20th
week of gestation, but, may develop before this
time in the presence of trophoblastic disease [2].

Endothelial dysfunction which is one of the
early stages of atherosclerosis plays an important
role in the pathogenesis of pre-eclampsia [3].

Insulin resistance and low grade systemic in-
flammation might contribute to the pathogenesis
of this endothelial dysfunction [3].

Also, placental ischemia secondary to an initial
defective placentation, generalized endothelial cell
damage and dysfunction creates the pathogenic
mechanisms underlying pre-eclampsia [4].

Pre-eclampsia is diagnosed by increased blood
pressure (140/90mmHg) that occurred in pregnant
woman after 20 weeks of gestation accompanied
by proteinurea (20.3g/24h) as defined by The
National High Blood Pressure Education Program
Working Group on High Blood Pressure in Preg-
nancy [5].

Severe pre-eclampsia is diagnosed if blood
pressure was 160/110mmHg or higher after 20
weeks of gestation accompanied by proteinurea
(20.5g/24h) and occurrence of specific symptoms
or abnormal kidney or liver function [5].

Stress mediated hypothalamic-pituitary adrenal
axis activation regulated by copeptin-plays a role
in the pathophysiology of insulin resistance and
metabolic syndrome [6].

Copeptin the C-terminal part of the AVP pre-
cursor is of 39 amino acids glycopeptides, copeptin
together with vasopressin co-synthesized and co-
secreted from posterior pituitary, therefore, it
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mirrors the amount of vasopressin in the circulation,

but, copeptin is more stable in plasma and serum.

The increased maternal levels of copeptin may be

involved in the pathogenesis of pre-eclmapsia and

may be useful in the assessment of the severity of
the disease [7].

Aim of the work:

The aim of this work is to study the value of
maternal serum copeptin level measured during
the first trimester of pregnancy in the prediction
of preeclampsia.

Copeptin, a surrogate marker of vasopressin,
has been associated with a decline in renal function
and may be a useful alternative biomarker for
Preeclampsia (PE).

Patients and Methods

This study involved 80 Primigravidae with
singleton pregnancy and gestation 11-13 weeks
and attending Department of Obstetrics and Gyne-
cology, at Tanta University Hospital during the
period between June 2016 and June 2017. All
patients were subjected to thorough history taking
with special emphasis on gestational age (in weeks),
history of medical disease (as chronic hypertension,
renal disease blood diseases, diabetes mellitus,
thyroid disorders, liver diseases, cerebrovascular
or any neurological abnormality) and clinical ex-
amination regarding blood pressure and body mass
index. Obstetrical abdominal ultrasound was done
by Fukuda Denshi Uf-850XTD for gestational age
(BPD, AC, FL), and Viability. Routine investiga-
tions as fasting blood sugar, liver enzymes, com-
plete blood count, urine analysis, serum urea, uric
acid, creatinine and estimation of serum copeptin
were done.

A total of 5Sml venous blood sample were with-
drawn in plain chemistry vacutainer tube for blood
chemistry and serum copeptin assay.

- The sample was left to clot for 30 minutes.

- Clotted sample was centrifuged for 15 minutes
at approximately 1000xg.

- Separated sera were stored at —80°c to be opened
at the end of the study.

- Copeptin was measured using Enzyme Linked
Immunosorbant Assay (ELISA) technique using
EIAab® Wuhan EIAab Science Co., Ltd, China.

- Ultrasonography was used to determine gesta-
tional age, fetal life.

Follow-up of the patients was scheduled every
4 weeks until 28 weeks then every 2 weeks until
36 weeks then every one week until delivery.

Statistical analysis:

Statistical analysis of the data was done by
IBM computer using SPSS (statistical program for
social science) Version 20 as follows: Description
of quantitative variables as range; mean and SD;
description of qualitative variables as number and
percentage. ANOVA test (Analysis of Variance)
was used to compare quantitative variables between
groups; Chi-square test was used to compare qual-
itative variables between groups. Receiver Operator
Characteristic Curve (ROC) was used to find out
sensitivity, specificity, +ve predictive value (+PV),
—ve predictive value (—PV) and accuracy.

Results

The maternal S.copeptin was significantly high-
er in cases who later developed preeclampsia and
is more higher in severe cases (13.64%3.02) than
mild cases of preeclampsia. (7.27 £ 1.40) compared
to the normal group (4.66% 1.24) (p-value=<0.001).

The specificity was 92% and sensitivity of the
test was 88%.

Table (1): Distribution of the studied cases as regards the later
diagnosis of preeclampsia.

Result N %
Preeclampsia 17 21.25
Severe 8 10
Mild 9 11.25
No preeclampsia 63 78.75
Total 80 100

Table (2): Maternal serum copeptin in both groups.

Serum Mild Severe No

copeptin preeclampsia preeclampsia preeclampsia

(ng/ml) (n=9) (n=8) (n=63)

Range 5.66-9.67 10.47-20.40 1.8-8.0

Mean £ SD 7.27+1.40 13.64+3.02 4.66+1.24

F-test 45.003

p-value 0.001 *

Mild & Severe Mild & No Severe &
preeclampsia No preeclampsia

0.001 * 0.001 * 0.001 *

Table (3): Sensitivity, specificity and accuracy for copeptin.

Sensi- Speci-
Cutoff tivity  ficity PPV NPV Accuracy

AUC (agmiy ity ficity Tyt

Serum  0.964 65 88 88 65 88 88
copeptin

(ng/ml)

AUC: Area Under Curve.
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AUC for serum copeptin level was 0.964, the
specificity was 92% and sensitivity of the test was
88%, with accuracy 91%.
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Fig. (1): ROC (receiver operating characteristic only curve)
for copeptin.

Discussion

Pre-eclampsia is a serious complication of
pregnancy. It continues to be a major cause of
maternal, fetal and neonatal morbidity and mor-
tality [8].

It affects 3-5% of all pregnancies and about
10-12% of all primigravida [2].

Pre-eclampsia is characterized clinically by
complex of signs including maternal hypertension
and proteinuria with or without pathological edema.
Symptoms may range between mild, moderate and
severe. Pre-eclampsia usually occurs after the 20th
week of gestation, but, may develop before this
time in the presence of trophoblastic disease [9].

Copeptin the C-terminal part of the AVP pre-
cursor is of 39 amino acids glycopeptides, copeptin
together with vasopressin co-synthesized and co-
secreted from posterior pituitary, copeptin is pro-
duced in 1:1 ratio to AVP. Therefore, it mirrors the
amount of vasopressin in the circulation, but,
copeptin is more stable in plasma and serum be-
cause it has longer biological half life [10].

Copeptin is considered a promising diagnostic
and prognostic marker in different diseases includ-
ing pre-eclampsia [7].

The present study was conducted in Tanta Uni-
versity Hospital. The study was carried out on 80
pregnant women with singleton pregnancy.

In our study, the plasma copeptin levels were
increased in women who later developed pre-
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eclampsia and markedly increased with the in-
creased severity of the disease when compared to
women with normal pregnancies of similar gesta-
tional ages.

These results indicated the importance of copep-
tin in the pathophysiology of pre eclampsia and
that maternal copeptin levels might be a novel
marker up regulated in pre-eclamptic patients.

These results agreed with those of Edwina
Yeung et al., whose study included 143 normoten-
sive pregnant women. Mean (standard deviation)
of copeptin among controls and PE cases were
3.88 (2.5) and 5.21 (4.7) pmol/l, respectively.
Samples were collected on average at 15 weeks of
gestation. A 1pmol/l increase in baseline copeptin
levels was associated with 16% increased odds of
PE (p ' /4 0.002), with similar associations for
preterm PE (OR: 1.20; 1.07-1.35) and term PE
(OR: 1.13; 1.02-1.25) 8.

No significant associations were found between
copeptin and gestational hypertension (OR: 1.08;
0.97-1.19) or preterm birthwithout PE (OR: 1.06;
0.96-1.17) [8].

They concluded that copeptin levels are elevated
as early as 15 weeks in women who later are
diagnosed with preeclampsia [8].

Also, these results agree with those of Yeung
et al., who measured serum copeptin level in first,
second and third trimesters and found that, there
was high statistically significant difference of
maternal serum copeptin between control group
(3.8%2.3) ng/ml, all pre-eclampsia (5.1 £4.5) ng/ml,
preterm pre-eclampsia (5.4%4.7) ng/ml, term pre-
eclampsia (4.914.3) ng/ml and GHTN (4.1£2.9)
ng/ml (p-value <0.001). From this study, copeptin
levels rose with increasing gestational age in all
groups but remained significantly higher among
those who were diagnosed with pre-eclampsia [9].

Also, these results agree with those of Wellman
et al., who examined the ability of several cardio-
vascular biomarkers to predict preeclampsia in
pregnant women presenting in triage and found
that all cardiovascular biomarkers tested, including
copeptin, were increased in patients who later
developed preeclampsia. Maternal plasma levels
of copeptin were measured throughout pregnancy
in 54 control pregnant, 50 preeclamptic pregnant,
and 33 nonpregnant women. Copeptin was assessed
and found to be significantly higher, in all 3 tri-
mesters, in pregnant women who subsequently
developed preeclampsia when compared with wom-
en who remained normotensive throughout preg-
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nancy. Receiver operating characteristic curves of
the data also revealed that maternal plasma levels
of copeptin in all 3 trimesters, even as early as 6
weeks, were predictive of the development of
preeclampsia, even when controlling for clinical
covariates [10].

While, these results disagreed with those of
Birdirl et al., [11], who investigated the potential
value of maternal serum copeptin, midregional
proatrial natriuretic peptide (MR-proANP) and
Procalcitonin (PCT) levels at 11-13 weeks' gestation
in the prediction of preeclampsia. This was a ret-
rospective case-control study in women attending
for their routine first trimester ultrasound scan in
pregnancy.

In summary, they concluded that the maternal
serum copeptin, MR-proANP and PCT levels were
higher in EO-PE and LO-PE, but the increase was
not significant. Thus, they were not proven to be
effective markers to screen for PE in first trime-
ster [11].

The disagreement was because Cahit Birdirl
et al., performed their study on small number of
their patient collective. Doppler measurement of
the uterine artery and blood pressure measurements
were not used for analysis because of missing data.
There were some patients already taking lowdose
aspirin at the time of study participation or begin-
ning of pregnancy [11].

Conclusion:

Serum copeptin is higher as early as 13 weeks
gestation in women who later developed pre-
eclampsia than in cases who remained normotensive
till full term and delivery, and is more higher in
severe cases than mild cases of preeclampsia.
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