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ELEVATED SERUM LEVELS OF HUMAN CHORONC GONADOTROPHN AND
ALPA-FETOPROTEN PREDCTNG FOR DEVELOPMENT OF SEVERE PREECLAMPSA
Zeynep GENÇ**, Oya BALTA*, Sadiye EREN***,Elif BALAM**
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SUMMARY
Objective: Our purpose was to study the correlation between maternal serum total chorionic gonadotrophin (MShCG) levels and
maternal serum alpha fetoprotein (MSAFP) levels measured at 15-19 week’s gestation and pre-eclampsia.
Methods: This retrospective study was conducted from May 2002 to October 2003 at Zeynep Kamil Gynecology and Obstetrics
Hospital. Thirty two cases with mild pre-eclampcia and thirty two cases with severe pre-eclampsia were recruited as the study
groups. 305 normotensive women were enrolled as controls. Measurement of MShCG and MSAFP were made from 15-19 week’s
gestation as part of antenatal serum screening for Down’s Syndrome in the second trimester. Serum alpha fetoprotein was measured
by radio-immunoassay and serum total human chorionic gonadotrophin was measured by immunoradiometric technique.
Result: MShCG levels and MSAFP levels were significantly higher in severely pre-eclamptic women (p<0.05), but not in those
with mild pre-eclampsia , compared with those in their matched controls.
Conclusion: Elevated mid trimester serum human chorionic gonadotrophin levels and alpha-fetoprotein levels may help in the prediction of severe
pre-eclampsia. High MShCG levels in severely pre-eclamptic women might reflect a significantly pathologic change and secretory reaction of placenta.

Key words: human chorionic gonadotophin, maternal serum alpha-fetoptrotein, pre-eclampsia

ÖZET
Serum Total Koryonik Gonadotropin ve Alfa Feto-Protein Düzeyleri ile Pre-Eklampsi Geliimi
arasındaki iliki
Amaç: Gebeliin 15-19 haftaları arasında bakılan serum total koryonik gonadotropin düzeyleri ve serum alfa feto-protein düzeyleri ile
ileride geliebilecek olan pre-eklampsi arasında iliki olup olmadıını aratırmak.
Materyal ve Method: Bu çalıma Mayıs 2002 ve Ekim 2003 tarihleri arasında Zeynep Kamil Kadın Hastalıkları ve Doum Kliniine
bavuran 369 gebe üzerinde yapılmıtır. Gerekli tetkikler ve muayeneler sonucunda 32’si hafif pre-ekampsi ve 32’si aır pre-eklampsili
hasta çalıma grubuna alınmı, kontrol grubu olarak normotansif 305 gebe kadın alınmıtır. kinci trimester Down sendrom tarama
testinde bakılan serum total koryonik gonadotropin düzeyleri ve serum alfa fetoprotein düzeyleri baz olarak alınmıtır. MSAFP radioimmunoassay, MShCG immunoradiometric teknikle ölçülmütür.
Bulgular: kinci trimester tarama testinde ölçülen serum total koryonik gonadotropin ve serum alfa feoprotein düzeyleri aır preeklampside
belirgin olarak daha yüksek bulunurken kontrol grubu ile karılatırıldıında hafif preeklampsi için belirgin bir farklılık saptanmamıtır.
Sonuç: kinci trimester tarama testinde artmı serum total koryonik gonadotropin ve artmı serum alfa fetoprotein düzeyleri ileri
dönemlerde geliebilecek aır preeklampsi tahmininde yardımcı olabilir.
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INTRODUCTION

reported in multiple median (MoM). Multiple median

Preeclampsia is a syndrome unique to human pregnancy

were calculated from values of normal singleton
pregnancies. Exclusion criteria included multiple

and strongly associated with adverse pregnancy
outcome. Although the exact nature of the primary

pregnancy, fetus with structural or chromosomal defects,
chronic hypertension, diabetes, or other chronic vascular

event causing preeclampsia is not known, evidence
accumulated over the past few years indicates that

diseases.
Dating was based on the last menstrual period or an

abnormal placentation may be one of the initial events
in the disease process(1-4). Several tests have been

early sonogram. If a discrepancy of >5 days was noted
between the two, ultrasonographic dating was used.

proposed to identify pregnant women at risk for
development of preeclampsia(5-15). But none of these

Women who both fulfilled the criteria above and had
a final diagnosis of pre-eclampsia-eclampsia were

tests have been widely accepted because of low
predictive value or, for some tests, their invasive and

extracted as the study subjects. The diagnostic criteria
for mild pre-eclampsia were: 1) blood presure

time consuming nature.
Most of the adverse maternal and perinatal outcome

140/90mmHg on more than two occasions greater
than 6 h apart; and 2) proteinuria (protein excretion

occurs amount patients severe preeclampsia(16-21).
Therefore, it would be useful to be able to discriminate

1+ on a dipstick random sample). Severe preeclampsia
was defined as combinations of following:1)blood

those at highest risk for development of severe
preeclampsia.

pressure160mmHg systolic or140 mmHg diastolic
on two occasions greater than 6h apart ; 2)significant

A variety of biochemical and biophysical markers have
been proposed of predicting the development of

proteinuria (protein excretion 3+ on a dipstick random
sample); and 3)oliguria (urinary output<400 ml/24 h).

preeclampsia later in pregnancy.
Several studies have demonstrated elevated second

Eclampsia was defined as the occurrences of
convulsions, not caused by any coincidental neurologic

trimester levels of human chorionic gonadotropin
(hCG) and maternal serum alpha-fetoprotein (MSAFP)

disease, in a women whose condition also met the
criteria for preeclampsia. The study subjects were

in patients with preeclampsia(21-25). However, studies
utilizing mid-trimester serum hCG levels alone as a

further divided into two groups.1 cases with mild
preeclampsia; 2 cases with severe preeclampsia-

predicting test for preeclampsia have been proved to
be unsatisfactory(27-28).

eclampsia. For matched comparison, normal controls
were selected from normotensive women of the

The purpose of our study was to investigate the
association of elevated second-trimester bhCG and

surveyed population. Sixty four pregnant women with
preeclampsia were matched with 305 normotensive,

AFP levels with the subsequent development of
preeclampsia in pregnancy.

healthy pregnant women with singleton pregnancies
in the third trimester. Among 64 subjects 32 had mild
preeclampsia, and 32 had severe preeclampsia.
The MSAFP was measured by radio-immunoassay and

MATERIAL AND METHODS

the MShCG was measured by immunoradiometric
technique. An elevated level was defined as a

We retrospectively surveyed the medical data of women
who both underwent mid-trimester maternal serum

concentration of 2.0 MoM or higher.
Statistical analyses were performed with SPSS for

screening for fetal Down syndrome and had singleton
deliveries of greater than 24 weeks’ gestation in the

windows 10.0. The differences of prenatal variables
and pregnancy outcomes among the control, mild

Zeynep Kamil Women and Children’s Hospital between
May 2002 and October 2003.

preeclampsia, severe preeclampsia groups were carried
out with ANOVA, Kruskal Wallis, Student’s t, Mann

Antenatal screening based on two maternal serum
markers (MSAFP and MShCG) . In all cases serum

Whitney u and X2. p-value less than <0.05 was
considered statistically significant.

screening was performed between 15-19 weeks’
gestation .Serum screening results were corrected
maternal age, maternal weight and diabetes and were
306
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RESULTS

was found between the normotensive and mild

A total of 64 cases with preeclampsia were included

preeclampsia. (P>0.05) The AFP MoM values were
significantly high in the severe preeclampsia group

as the study population. Among them 34 had mild preeclampsia and 34 had severe pre-eclampsia. There

compared with any other group.(P<0.01) No significant
difference in AFP values were found between mild

were 305 normotensive cases enrolled as the controls.
There were no significant differences in maternal age,

pre-eclampsia and severe preeclampsia and no
significant difference between mild preeclampsia and

parity and history of previous abortion between women
with preeclampsia and normotensive controls.

control group. (P>0.05)

Statistically significant differences were reached for
levels of MShCG and MSAFP between three groups.

DSCUSSON

Pregnancy outcomes are also summarized in Table I.
There were significant differences seen for baby birth

In recent years, many studies have been conducted to

weight, gestational age, and 1 min and 5 min Apgar
scores.(all p-values <0.001).

determinate the association between maternal serum
hCG levels in the mid-trimester and subsequent

Levels of MShCG in the second trimester among the
three groups are presented in Table II. There was a

development of preeclampsia.As early as 1950 the
placental hormone hCG was reported to be elevated

significant positive association between MshCG levels
and severity of preeclampsia. The increasing trend

in toxemia-affected pregnancies(29). In 1968,Teoh and
Sivasamboo observed a third trimester rise in hCG

between severity of preeclampsia and women with
elevated MshCG (MshCG 2.0 MoM) was noted. The

levels in hypertensive patints (30) . Most researchers
indicated that an unexplained elevation of serum hCG

OR increased proportionally from 1.66 for mild
preeclampsia to 3.1 for severe group, with reference

significantly correlated with the occurence of
preeclampsia(22-27). By contrast ,Morssink et al(31) and

to the control group. However, there were no significant
differences in serum levels of total hCG between

Pouta et al(33) demonstrated no association between
them.Regarding the relation between levels of serum

patients with mild preeclampsia and severe
preeclampsia (P>0.05) and no significant difference

hCG and severity of preeclampsia, Hsu et al(34).
Morssink et al (32) and Long-Chien Lee et al (35)

Table I: Prenatal assesments and pregnancy outcome
Severe PET(n=34)
Prenatal Assesment
Age
Gravidty
History of abortion
MShCG
MSAFP
Pregnancy Outcome
Baby birth weight
1 min apgar
5 min apgar
Gestational age(w)

Mild PET(n=34)

Control(n=369)

P

27.41±5.60
2.06±1.29
0.19±0.47
1.86±1.56
1.37±0.84

28.84±5.24
2.44±1.85
0.41±0.80
1.53±0.76
1.12±0.48

27.85±5.77
2.23±1.45
0.33±0.77
1.33±0.74
1.06±0.59

0.567
0.534
0.583
0.050*
0.005***

1751.56±794.05
6.00±2.14
7.38±2.24
33.78±3.27

3192.66±671.74
7.66±0.55
8.84±0.37
38.09±1.87

3404.95±467.83
7.88±0.55
8.90±0.42
40.18±1.29

0.000***
0.000***
0.000***
0.000***

Data are expressed as mean ±standard deviation. PET=preeclampsia;MoM=multiples of the median;MShCG=maternal serum total hCG;
MSAFP= maternal serum alpha-fetoprotein

Table II: Levels of maternal serum hCG in the midtrimester
MshCG (MoM)

Severe PET (n=34)
No.
(%)

Mild PET (n=34)
No.
(%)

Control (n=305)
No.
(%)

<0.5
0.5-2.0
2.0<

2
19
11

6.3
59.4
34.4

2
23
7

6.3
71.9
21.9

%95CI

3.10
1.4

6.89

1.66
0.67

4.07

26
235
44
1
-

PET= preeclampsia;Cl=%95 confidence interval;MoM=multiples of median
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8.5
77.0
14.4
-

X-

p

8.96

0.061
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evaluated cases with preecalmpsia and demonstrated

could benefit from more aggressive treatment and

that significantly raised serum hCG was only associated
with severe preeclampsia. Our data confirm previous

intense observation.
Our data support that high second trimester MShCG

reports that demonstrated an association between
eleveted second trimester maternal serum hCG and

or MSAFP levels are risk factors for development of
severe preeclampsia. We conclude that elevated second

the subsequent development of preeclampsia.Our data
support also a significant association between eleveted

trimester hCG levels seem an imported predictor of
placental dysfunction. These patients may require

MshCG and severity of preeclampsia. Women with
mild preeclampsia had a 1.66-times greater chance,

increased obstetric surveillance like assessment for the
risk factors predicting preeclampsia and serial

while women with severe preeclampsia had a 3.1-times
greater chance of having MShCG exceeding 2.0 MoM

assessments of fetal growth. Frequent antenatal visits
during the late second and early third trimester may

than did women with a normal pregnancy. On the
otherhand David M. Stamilio et al. found no association

assist in early recognition of hypertensive complications
of pregnancy and this may help to achieve a favorable

between severe preeclampsia and eleveted second
trimester hCG levels evaluated at multiple cutoff

outcome.

points(1.5,2.0,2.5, and 3.0)
In many studies unusually high AFP values have been

REFERENCES

associated with preeclampsia and or gestational
hypertension(37-40) . On the otherhand, Tanaka et

1.

al(41) ,Simpson(42) did not found an association with
eleveted MSAFP and preeclampsia. Schröcksnadel et

Robertson WB, Khong TY, Brosens I, De Wolf F, Sheppard
BL, Bonnar J.The placental bed biopsy:review from three
European centers. Am J Obstet Gynecol 1986;155:401-412.

al(43)

reported significantly lower levels of MSAFP in
hypertensive pregnancy. Nevertheless, from the reported

2.

Roberts JM ,Roberts NT, Musci TJ, Rodgers GM, Hubel CA,
McLaughin MK. Preeclampsia: an endothelial cell disorder.Am

studies it is suggested that the severity of the hypertensive disorder may be related to the strength of the

J Obstet Gynecol 1989;161:1200-1204.
3.

al(37)

Kaar K, Jouppila P, Kuikka J, Luotola H, Toivanen J , Rekonen

association:Walters et
found that proteinuric
preeclampsia was associated with high MSAFP

A. Intervillous blood flow in normal and complicated late

(p<0.05) but non proteinuric preeclampsia was not.
Raija Räty et all(44) also found the AFP values in the

Acta Obstet Gynecol Scand 1980;59:7-10.

pregnancy measured by means of an ıntravenous 133 XE method.

4.

FruscaT, Morassi L, Pecorelli S, Grigolata P, GastaldiA. Histological

severe preecalmpsia differed significantly from all
other groups. We found significant association between

features of uteroplacental vessels in normal and hypertensive

high MsAFP and severe preeclampsia (p<0.05).
The relationship between high hCG or AFP levels and

96:835-839.

patients in retation to birth weight. Br J Obstet Gynaecol 1989;

5.

preeclampsia is unclear.In preeclampsia examination
of pathologic placentas reveals focal cellular necrosis

Morris JA, O’ Grady JP, Hamilton CJ, Davidson Ec. Vascular
reactivity to angiotension 2 infusion during gestation. Am J
Obstet Gnecol 1978,130:379-384.

in the syncytiotrophoblast and increased mitotic activity
with cellular proliferation in the cytotrophoblast.In

6.

Oney T, Kaulhausen H. The value of angiotensin sensitivity
test in the early diagnosis of hiypertensive disorders in pregnancy.

addition , the proliferating cytotrophoblast in severe
preeclampsia is transformed into syncytiotrophoblast

Am J Obstet Gynecol 1982;142:17-20.
7.

within 72 hours.Whether this abnormal trophoblastic
secretory reactions in severe preecalmptic patients may

Gudson JP Jr, Andreson Sg, May WJ. A clinical evaluation
of the roll-over test for pregnancy-induced hypertension.AM
j Obstet Gynecol 1977;127:1-3.

reflect more severe pathologic changes of the placenta
or a different disease entity from mild preeclampsia

8.

Kuntz WD. Supine pressor (roll-over) test: an evaluation. A

awaits further investigation. Being able to predict
which patients are greatest risks for development of

9.

Bower S, Bewley S, Campbell S. mproved prediction of

m J Obstet Gynecol 1980;137:764-768.

preeclampsia by two stage screening of uterine arteries using

severe preeclampsia would be of great value in
preventive and interventional studies because it would

the early diastolic notch and color Doppler imaging. Obstet
Gynecol 1993;82:78-83.

be possible discriminate a high risk population that

10.
308

McParand P, Pearce JM,Chamberlain GVP.Doppler ultrasound

Elevated serum levels of human chorionic gonadotrophin and alpha-fetoprotein

25.

and aspirin in recognition and prevention of pregnancy-induced

11.

hypertension.Lancet 1990;335:1552-1555.

JC, Giraudet P. Maternal serum human chorionic gonadotrophin

Steel SA, Pearce JM, McParland P, Chamberlain GVP. Early

level at 15 weeks is a predictor for preeclampsia. Am J Obstet

Doppler ultrasound screening in prediction of hypertensive

G ynecol 1996;175:37-40.
26.

disorders of pregnancy.Lancet 1990;335:1548-1551.
12.

trimester human chorionic gonadotrophin levels in association

E,et al. The value of Doppler assesment the uteroplacental

with poor pregnancy outcome. Am j Obstet Gynecol 1994;

circulation in predicting preeclampsia or intrauterine growth

171:1038-1041.
27.

15.

DE. Elevated second trimester human chorionic gonadotrophin

CB. Predictive value of fibronectin levels in normotensive

and subsequent poor pregnancy . Am J Obstet Gynecol 1993;

gravid women destined to become preeclamptic. Am J Obstet

169:834-838.
28.

of elevated second trimester b-human chorionic gonadotrophin

in preeclampsia:a possible biochemical marker for vascular

in predicting development of preeclampsia. Am Obstet Gynecol

endothelial damage. Am J Obstet Gynecol 1984;150:885-887.

1997;176:438-442.

Lockwood CJ,Peters JH. Increased plasma levels of EDI+

29.

Loraine JA, Matthew GD. Chorionic gonadotrophin in toxaemias

30.

Teoh ES, Sivasamboo R.Immunological chorionic gonadotrophin

of pregnancy. J Obstet Gynecol Br Emp 1950;57:542-551.

Am J Obstet Gynecol 1990;162:358-62.

17.

18.

19.

Sibai BM. Eclampsia.VI. Maternal-perinatal outcome in 254

titres in severe toxaemia of pregnancy. J Obstet Gynecol Br

consecutive cases. Am J Obstet Gynecol 1990;163:1049-1054.

Commonw 1968;95:1268-1275.
31.

Douglas KA, Redman CW. Eclampsia in the United Kingdom.

Mantingh A.1997a. The association between hypertensive

Lopez-Llera MM. Complicated eclampsia: fifteen years’ezperience

disorders of pregnancy and abnomal second trimester maternal

in a referral medical center. Am J Obstet Gynecol.

serum levels of MShCG and alpha-fetoprotein. Obstet Gynecol
89:666-670

Which anticonvulsant for women with eclampsia?Evidence
32.

A.1997b. The HELLP syndrome: ıts association with unexpleined

Sibai BM, Taslimi m,Abdella TN, Brooks TF,Spinnato JA,

elevation of MSAFPand MShCG in the second trimester. Prenatal
Diagn 1997b;17:601-606.
33.

management of severe preeclampsia in midtrimester. Am J

Laatikainen TJ. Mid trimester N-termimal proatrial natriuretıc

Sibai BM, Taslimi MM, el-Nazer A, Amon E, Mabie BC, Ryan

peptide,free beta MShCG and alpha fetoprotein in predicting
preecalmpsia. Obstet Gynecol 1998;91:940-944.
34.

of hemolysis,elevated liver enzymes, and low platelets in severe

JT. Elevated serum human chorioic gonadotrophin as evidence

509.

of secretory response in severe preeclampsia. Am J Obstet
Gynecol 1994,170.1135-1138.

Benn PA, Horne D, Briganti S, Rodis JF, Clive JM. Elevated
35.

Long-Chien Lee, Bor-Ching Sheu,Wen-Yi Shau,Dou-Min

with elevated alpha fetoprotein. Obstet Gynecol 1996;87:217-

Liu,Tai-Jung Lai, Yu-Hsiang Lee andSu-Cheng Huang. Mid

222.

trimester bhCG levels incorporated in a multifactorial model
for the prediction of severe preeclampsia.

Gonen R, Perez R,David M, Dar H,Merksamer R,Sharf M.
36.

The association between unexplanied second-trimester maternal

24.

Hsu CD, Chan DW, Iriye B, Jhonson TRB, Hong SF, Repke

preeclampsia-eclampsi. Am J Obstet Gynecol 1986;155:501-

second timester maternal serum MShCG alone in combination

23.

Pouta AM, Hartikainen AL, Vuolteenaho OJ, Ruokonen AO,

Obstet Gynecol 1985;152:32-37.

GM. Maternal-perinatal outcome associated with syndrome

22.

Morssink LP, Heringa MP, Beekhuis JR, de Wolf BTHM, Mantingh

appears in Lancet 1995;346:258)Lancet 1995;345:1455-1463.

Anderson GD. Maternal and perinatal outcome of conservative

21.

Morssink LP, Heringa MP, Beekhuis JR, de Wolf BTHM,

BMJ 1994;309:1395-1400.

from the Collaborative Eclampsia Trial(published erratum

20.

Ashour AMN, Lieberman ES, Haug LEW, Repke JT. The value

Stubbs TM,Lazarchick J,Horger EO. Plasma fibronectin levels

cellular fibronectin precede the clinical signs of preeclampsia.

16.

Sorenson TK, Williams MA, Zingheim RW, Clement SJ, Hickok

Lazarachick J, Stubbs TM , Romein L,Van Dorsten JP,Loadholt

Gynecol 1986;154:1050-1052.
14.

Wenstrom KD, Owen J, Boots LR, DuBard MB. Elevated second

Jacobson SL,Imhof R,Manning N,Mannion V, Little D, Rey

retardation. Am J Obstet Gynecol 1990;162:110-114.
13.

Muller F, Savey L,Fiblec BL,Bussieres L,Ndayizamba G,Colau

David M.Stamilio,MD, Harish M.Sehdev,Mark A. Morgan,

serum MShCG elevation and pregnancy complications. Obstet

MD, Kathleen Propert,ScD, and George A. Macones, MD,

Gynecol 1992;80:83-86.

MSCE. Can antenatal clinical and biochemical markers predict

Luchas M, Hawe J, Meekins J, Neilson J, Walkinshaw S. Second

the development of severe preeclampsia? Am J Obstet Gynecol

trimester serum free _-human chorionic gonadotrophin levels

2000;182:589-594.
37.

as a predictor of preecalmpsia. 1998;77:381-384.
309

Walters, B.N.J., Lao, T., Smith, V., DeSwiet, M. Alpha-fetoprotein

Oya Balta ve ark

Nozawa S. Fetal growth in patients with elevetad maternal

elevatio and proteinuric preeclampsia. Br. J. Obstet. Gynecol

serum hCG levels. Obstet Gynecol 1993;81:341-343.

1985;92:341-344.
38.

39.

42.

Williamsi M.A., Hickok, D.E., Zingheim, R.W., Luthy,D.A.,
Mahony, B.S. Elevated maternal serum alpha-fetoprotein levels

R., S,bai, b., Elias, S. Associations between adverse perinatal

and midtrimester placental abnormalities in relation to subsequent

outcome and serially obtained secon and third-trimester maternal

adverse pregnancy outcomes, Am. J. Obstet. Gynecol; 167:

serum alpha-fetoprotein measurement. Am. Obstet Gynecol

1032-1037.

1995;173:1742-1748.
43.

Crandall, B., Robinson, L., Grau, L. Risks associated with

Gynecol Obstet Invest 1993;35.204-208.

Gynecol 1990;165:581-586.

41.

Schröcksnadel H, Daxenbichler G, Artner E, Steckel-Berger
G, Dapunt O.Tumor markers in hypertensive disorders of pregnancy.

an elevated maternal serum alpha fetoprotein level. Am. J. Obstet.

40.

Simpson, J.L., Palomaki, G.E., Mercer, B., Haddow, J.E.,Anderson,

44.

Wenstrom KD , Owen J, Davis RO, Brumfield CG . Prognostic

Raija Räty, Pertti Koskinen, Anna Alanen, Kerttu Irjala, Irma

significance of unexplained elevated amniotic fluid alpha-

Matinlauri and Ulla Ekbland. Prediction of preeclampsia with

fetoprotein. Obstet Gynecol 1996;87:213-216.

maternal midtrimester total renin,inhibin A, AFP and free b-

Tanaka M, Natori M, Kohno H, Ishimoto H, Kobayashi T,

hCG levels. Prenatal Diagn.1999;19:122-127.

310

