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Abstract

Background: Preeclampsia is a form of hypertension disorder of pregnancy is characterized by development of concurrent
hypertension and proteinuria sometimes progressing into a multiorgan cluster of varying clinical feature. Many biochemical
markers of preeclampsia have been recognized in maternal serum one of them is serum Beta human chorionic gonadotrophin.
Aim of the study: To evaluate the level of HCG in the detection of severity of preeclampsia

Study & design: Prospective cross section study of maternal human HCG level in patient with preeclampsia comparison with
the control group in AL- Zahra teaching hospital

Material& Method: The patient included in this study will be divided into two group, 50 control group who are normotensive
and 50 preeclamptic patient which further divided into mild and sever A complete clinical history was taken from each woman
including maternal age, parity, gestational age, and other questions related to this condition and blood sample was taken for
biochemical and hematological investigation. the blood samples were centrifuged for 15 minutes, sera collected &stored in deep
freeze until the assay was performed in the same laboratory by ELISA (enzyme linked immune sorbent assay) and sent for liver
function test, renal function test, complete blood picture and HCG

Results: There is no significant difference were observed in age and parity of preeclamptic group in comparison with the control
group there is significant in relationship in the systolic, diastolic blood

pressure and body mass index between preeclampsia group &the control group ( and the SGOT, SGPT, blood urea serum
creatinine, serum uric acid significantly increase in preeclampsia group in comparison with the control group( pevalue <0.001)
but there is no significant difference in the level of ALP &TSB between 2 groups and there is significant increment in the hCG
level between preeclampsia and control group and there is further significant increment in the hCG level between sever
preeclampsia and mild preeclampsia

Conclusion: Serum HCG level may be involved in the pathophysiology of preeclampsia and it can be used as a marker to detect

the severity of preeclampsia.
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Introduction

Hypertension is defined as a change of blood pressure
recorded on at least two occasions 6 hourly apart with or
without proteinuria before or after 20 week gestational age.
diastolic blood pressure 90mmHg and systolic blood pressure
140 mmHg ¥ Hypertension disorder in pregnancy can be
diagnosis by 1-Either arise in diastolic blood pressure of more
than or equal to 15mmHg or systolic blood pressure more
than 30 mmHg or.

2-Diastolic blood pressure of equal or more than 90mmHg on
two occasions four hours apart or 1210mmHg on one occasion
and proteinuria [

Criteria for the diagnosis of proteinuria

Protienuria is present when the urinary protein concentration
is greater than 300mg during 24hours period. The 24 hours
urine collection is the definitive test for the diagnosis of
proteinuria; however,if it is not available, the concentration
of at least 30mg /dI (at least I+on dipstick testing) in at least
two random urine samples collected at least 6 hours apart
may be used.

Bl Pre-eclampsia is an idiopathic disorder of pregnancy
characterized by proteinuric hypertension Recent estimates
indicate that over 63000 women die worldwide each year
because of preeclampsia and its complication ;with 98% of
these occurring in developing countries B In the UK
preeclampsia is the second largest cause of both direct
maternal and perinatal loss, responsible for the death of six to
nine women annually and over 175 babies more than10% of
women will develop preeclampsia in the first pregnancy and
although the over whelming majority of these will hare
successful pregnancy out comes, the condition can give rise
to severe multisystem complication including cerebral
hemorrhage, hepatic and renal dysfunction and respiratory
compromise, The development of strategies to prevent and
treat the disorder has been challenging due to an incomplete
understanding of the underlying pathogenesis P!
classification The general classification of hypertensive
disorder recommended by the working group repot on High
blood pressure in pregnancy 2000 and adopted by the
American college of obstetricians —Gynecologists [ACOG]
IN 2002
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Box 1-1

General classification of Hypertensive disorders of pregnancy:

+ Preeclampsia or eclampsia [hypertension and proteinuria unigue (o
pregnancy

+ Chronic hypertension

+ Chronic byperteasion with superimposed preeclampsio

« Gestation or transient hypertension without protienureia

Based on National institutes of health working Group Report of High blood

Pressure in pregnancy 2000, (6)

Classification of Hypertensive disorder during pregnancy
Gestational hypertension It is an elevated blood pressures
about 140/90 mmHg taken while the patient is seated after 20
WKSs gestation age in previously norrnotensive non-
protienuric woman and resolves within 6WKs after birth. It
affects 6-7% of pregnancies with increased risk of developing
pre eclampsia 15-26%.
Chronic hypertension is defined as hypertension present
before conception, before 20WKs gestation or persisting
more than 6wks postpartum and it complicate 3-5% of
pregnancies. Superimposed pre eclampsia on chronic
hypertension is defined as onset of new signs and symptoms
of preeclampsia after 20wks gestation in woman with chronic
hypertension [new onset proteinuriam
Preeclampsia Is a multi-system disorder characterized by
hypertension, proteinuria and non-dependent edema, it can
present in a wide variety of way and not always in the
classical fashion, it is a leading cause of mortality, morbidity
and common cause of prematurity and hospital admission and
it remains a relatively common cause of death in pregnancy
in the developed world © It is subdivided into

1. Mild pre eclampsia: Defined as third trimester blood
pressure greater than 140/90 mmHg accompanied by
proteinuria greater than 300mg/24 hr, or 2plus on
dipstick and non-dependent edema [face and hand].

2. Sever preeclampsia: Defined as increase blood pressure
greater than 160/110 mmHg accompanied by proteinuria
greater than 5gm /24 hr(or3+to 4) protein on dipstick on
two occasion or mild preeclampsia that developed
certain associated symptom like altered consciousness,
Headache, Visual changes, Epigastric pain, Right upper
quadrant pain, Oliguria [400m1 in 24hours,
pulmonaryedema, thrombocytopenia (platelets 100,000/
mm3 and eclampsia [* 1°]

Incidence of preeclampsia

Preeclampsia complicated 3-5% of first pregnancies and 1%
of subsequent pregnancy with around 5-10% of cases being
sever M The increase in incidence of pregnancy induce
hypertension however over the age of 35 years probably
reflect undiagnosed chronic hypertension with superimposed
pregnancy induced hypertension 2

Pathophysiology

Preeclampsia is mainly a systemic endothelial disorder as
causing activation of platelets and diffuse ischemic disorder
whose most obvious clinical manifestations involve the
kidney (hence the proteinuria, edema and hyperuricemia), the
liver (hence the hemolysis, elevated liver enzymes and low
platelets, or HELLP syndrome)and the brain (hence
eclamptic convulsions). Hypertension is explained by
increased vascular reactivity this is due to endothelial
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dysfunction with imbalance between prostacyclin and
thromboxane A2 The aggressive substances for endothelium
are thought to be placental in origin and the cause of their
release is explained by placental ischemia related to a defect
of trophoblastic invasion of spiral arteries, the etiology of this
later defect is unknown but involve immunogenic mechanism
with genetic predisposition. In nulliparous the selection of
high —risk population is still a subject of research. The two
most promising criteria are abnormal Doppler velocimetry of
uterine arteries at around 20Thweek of amenorrhea and
abnormally high plasma levels of beta HCG at 17 the week
of amenorrhea [*31, The term pregnancy induced hypertension
has not been discarded, because development of hypertension
especially in nulliparous cannot be differentiated from
transient hypertension except retrospectively." Most current
hypotheses regarding the pathophysiologic mechanism of
pregnancy induced hypertension point to early placental
abnormalities. Consequently, management is directed
towards detection of the disorder at an early stage and to
effect, or at least ameliorate progression in an attempt to
achieve fetal maturity while preventing maternal
complications (%,

Risk factor

1. 1-Maternal risks First pregnancy, new partner, age
younger than 18 years, or older than 35, history of
previous preeclampsia, Family history of pre eclampsia
in first degree relative, black race, secondary causes of
hypertension such as; hypercortisolism,
hyperaldosteronism, pheochromocytoma, or renal artery
stenosis, Preexisting diabetes (typel, typell), obesity,
thrombophilia, systemic lupus erythromatosus and Renal
disease.

2. Fetal /placental: - Multiple gestation, non-immune fetal
hydrops, and hydatiformmole

HCG

HCG is glycoprotein with lipid structure that expressed in
trophoblast and various malignant tumor, physiological
concentration of HCG significantly increased in vitro
capillary formation and migration of endothelial cell in a dose
dependent manner and has a novel function in uterine
adaptation to early pregnancy 161, HCG is a double chain
glycoprotein consisting of an alpha subunit chain of amino
acid and beta subunit chain of amino acid. HCG is closely
related to other gonadotrophins luteinizing hormone (LH)
and follicle stimulating hormone FSH 1 As well as in
embryos as early as the 6-8 cell stage and is secreted by
syncytotrophoblast of the placenta in to both the fetal and
maternal circulation 18, In a 28 day cycle with ovulation
occurring at day 14, HCG can be detected in urine or serum
in minute quantities around day 23 or 5 days before the
expected menstruation. Its function includes facilitation of
implantation as well as maintenance and development of the
corpus luteum 71, HCG stimulates both adrenal and placental
steroidogenesis by providing the fetal test with increasing
level of testosterone that induce virilization and sexual
differentiation in males . HCG plasma level rise rapidly,
doubling approximately every 2-3 day and peak around
100,000 mlU/ml and in the later part of the first trimester of
pregnancy. At 3-4weeks gestation the mean doubling time of
HCG is 2(+/-) 1.5 days at 9-10 weeks. The average peak HCG
level is approximately 110,000 mlU/M1 and occur at10
weeks of gestation ) HCG secretion is related to the mass
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of HCG has secreting trophoblastic tissues. In vivo, the
release of HCG has been correlated with the widths of
trophoblast tissue from 4-20 weeks and with placental weight
from 20-38 week coincide with the proliferation of immature
trophoblastic villi and the extent of the syncytial layer. As
expected the declining HCG levels are associated with a
relative reduction in the mass of the synytiotrophoblat and
cytotrophoblastic tissue and gradual increase in dimeric HCG
correspond with a similar increase in placenta weight and
villas volume I, The level continue to fall from 16 to 22
week at a slower rate to become approximately 10% of first
trimester value however, during the third trimester mean
HCG level rise in gradual, significant manner is started from
22 weeks until term [8 Therefore, HCG level mirror the
placental morphologic transformation from an organ of
invasion to an organ of transfer in fact level of the beta
subunit of HCG is mirror to those of dimeric HCG. The alfa-
subunit is undetectable until around 6 weeks gestation, this
rises is in sigmoid fashion to reach peak level at 36week [*],
Respecting to the regulation of production and secretion
HCG secretion appears to be related to

1-Placenta GnRH release plasma. In vitro HCG is released in
pulses at a frequency and amplitude that correlates with the
release of placenta GnRH

2- HCG production is stimulated by glucocorticoid and In
vitro cyclic AMP (¢ AMP) analogues and the decidua-
derived active in augment HCG secretion 2%, Because the
possible role of HCG in pathophysiology of preeclampsia is
not well understood and change in its level can reflect the
placental reaction to the preeclampsia, we are promoted to
determine correlation of serum concentration of B HCG and
preeclampsia [©1,

Material and Method
This study was done in Al-Zahra teaching Hospital between
April 2012 to September 2012. at this time 100 pregnant

Results
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women at term pregnancy between 3740 weeks admitted to
the hospital were included in the study after written consent
from each women with explaining the purpose of our study,
50 of them had normal pregnancy and regarded as a control
group and 50 of them had hypertension disorder of pregnancy
and regarded a study group. The study group was further
subdivided in to 31 patient who have mild preeclampsia (the
blood pressure 140 / 90) and 19 of them have severe
preeclampsia (when patient had blood pressure more

than 160 / At time of admission a complete clinical history
was taken from each women including maternal age, parity,
gestational age, and other questions related to this condition
and then ask about any symptom of severe preeclampsia
headache, epigastric pain and blurred visiono Clinical
examination was done to the patient including checking BP,
measured in sitting position with suitable arm cuff with
patient at rest using mercury sphygmomanometer, BMI of
patients calculated by weight in kg divided by height in
fundal height and urine for albumino Blood sample was taken
for biochemical and hematological investigation blood
samples were centrifuged for 15 minutes, sera collected and
stored in deep freeze until the assay was performed in the
same laboratory by ELISA (enzyme linked immune sorbent
assay) 122 and sent for liver function test,renal function test,
complete blood picture hCG. The following condition were
excluded: multiple pregnancy, chronic hypertension, diabetes
mellitus chronic renal disease and other systemic disease in
the selected lady.

Statistical analysis

Statistical analysis was done by using SPSS (statistical
package for social sciences) version 1 T We use independent
sample T-test to measure the difference between two
measurement data and use analysis of variance (ANOVA) to
measure the difference between more than two measurements
data. We set P value <0.05 as significant.

Table 1: comparison between preeclampsia and control in different Variables.

- Normal(50) Mild pe (31) Sever pe (19)
Characteristic Meanz sd Mean+SD MeanzSD P Value
Age 25.0245.516 26.45+60521 28.58+60727 0.069
Para 1.10+1.515 1.21+1.436 1.13+1.383 0.282
Systolic blood pressure 115.50+6.095 144.03+5.231 165.53+6.432 <0.001
Ediastolic blood pressure 70.30+5.556 94.35+4.608 107.63+8.558 <0.001
Body mass index 27.100+2.1783 28.681+2.1384 30.33+3.9719 <0.001

= No significant difference were observe in age and parity
of preeclampsic group in comparison with the control

group

= There is significant in relationship in the systolic
diastolic blood pressure and body mass index between
preeclampsia group & the control group (p-value<0.001)

Table 2: comparison between cases and controls in different lab.

- Normal (50) MILD (31) Sever Pe (19)

Characteristic MeanzSD MeanzSD MeanzSD P Value
SGOT 26.62 +6.250 32.7748.582 33.8449.564 <0.001
SGPT 17.04+4.389 19.32+3.970 21.1646.768 0.003
ALP 2010144490955 202052+34.662 211.22+34.640 0.593

Blood UREA 24.42+4.440 28.58+8.445 23.3248.327 <0.001
Serum Creatinine 0.7620+0.21466 0.9613+0.20925 1.0700+0.18616 <0.001
Sreum Urid 4.1170+0.93617 408455+1027006 5.5879+1.08043 <0.001
TSB 0.6560+0.20389 0.5468+0.22499 0.6189+0.23709 0.063
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In this table the sgot, sept, blood urea serum creatinne. Serum
uric acid signi Fcantly increase in preeclampsia group in
comparison with the control group (p-value <0.001) but there
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is no significant difference in the level of ALP&TSB between
2 group.

Table 3: demonstrate the difference in the HCG level between preeclampsia and controls.

. Normal (50) Mild PE (31) Sever PE (19)
Characteristic Mean£SD Mean + SD Mean£SD P Value
HCG 24424.56+5980.0692 7668032+51226.275 | 116796.26+59210.189 | <0.001
Table 4: comparison between mild and sever PE regarding HCG.
- Mild PE(31) Sever PE(19)
Characteristic MeanzSD Mean£SD P Value
HCG 7668032+51226.275 116796.26+£59210.189 0.001
There is significant increment in the HCG level between management.

preeclampsia & control group as show in the table number.3
and there further significant increment in the HCG level
between sever preeclampsia and mild preeclampsia.

Discussion

Preeclampsia remains a leading cause of maternal and
prenatal morbidity and mortality. It is a pregnhancy specific
disease characterized by development of concurrent
hypertension and proteinuria, sometimes progressing into a
multiorgan cluster of varying clinical features. Because our
hospital is a referral center, the rates of sever preeclampsia
were higher than generally expected for overall pregnant
population. In table number 1. There is a significant increase
in body mass index between preeclampsia group & the
control group (p-value<0.001). This result has an agreement
with Voigt et al (2008) 4 who found that 37.9% patients in
the BMI >30 category had preeclampsia and 1.2% in the BMI
<25 category had preeclampsia 23 In our study the SGOT,
SGPT, blood urea, serum creatinin and serum uric acid
significantly increases in preeclampsia group in comparison
with the control group (p-value <0.001) this agree with Tayar
et al. who found deterioration in renal function test
represented? By increase B. urea. S. creatinine and uric acid
that all due to ischemic changes in organ, arterial constriction,
endothelial swelling and intravasation fibrin deposition all
that explain the deterioration of renal function which increase
with severity of preeclampsia 24 251 Also, there is significant
increment in the HCG level between preeclampsia & the
control group as shown in the table number.3 and there
further significant increment in the HCG level between sever
Preeclampsia and mild preeclampsia. This comparable with
the Zahra Basirat study %6 2Twho match 40 term that a higher
s. HCG level can be a helpful marker in the detected of
severity of preeclampsia 28 29,

Conclusion

The result of study showed that the level of s.hcg in both form
of preeclampsia (sever &mild) is higher compared to normal
cases, also this elevation was higher in sever than in mild
form, so a high s. HCG level can be a helpful marker in the
detected of severity of preeclampsia [,

Recommendation

Our study elevated HCG level in preecamptic patient so we

suggest:

1. The measurement beta HCG in booking visit to help in
early diagnosis of patient at risk of patient at risk of
preeclampsia to assist proper monitoring and

2. Serum HCG level can a helpful marker in the diagnosis
and management of this disease to identify a subgroup of
preeclampsia patient who need intensive observation.
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