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Abstract: Background: Hyperglycosylated hCG a newly discovered variant of hCG which can be used as a predictor of invasion of 

trophoblastic cells in patient with gestational trophoblastic disease. Objectives: To measure hyperglycosylated human chorionic 

gonadotrophin and to assess how far it can be used as predictor of invasion in invasive mole and choriocarcinoma. Study design: Case-

control study. Setting: Gynecological department in Baghdad Teaching Hospital from January 2016 to January 2017. Patient and 

Methods: 60 women were enrolled in this study 30 of them were with gestational trophoblastic disease (no.= 30 ) the remainder were 

normal pregnancy (no. =30) , hCG –H level was measured in both groups. Results: Mean serum hCG-H level was significantly higher in 

patients with gestational trophoblastic disease compared to control women (460.5 ± 168.35 , 206.8± 19.99 ) respectively with   p value < 

0.05. Mean serum hCG-H level was significantly higher in patients with gestational trophoblastic disease Invasive mole and 

chriocarcinoma compared to patient with molar pregnancy. Before evacuation (772.11 ± 184.08, 398.27 ±65.86). After evacuation 

(550.52 ± 146.15 , 340.40 ±85.61). With p value < 0.05.  Conclusion: 1) Serum hCG-H level was higher in patients who had invasive 

mole and patients with choriocarcinoma than patients with gestational trophoblastic disease , so it can be used as a predictor of invasion 

in patients with invasive mole and choriocarcinoma. 2) Serum hCG-H level can be used in patient with abnormal β- hCG after 

evacuation when it is   slowly decreasing or plateau. 3) It is better to measure the ratio hCG-H/total hCG and using uniform method test 

and units so we can understand the actual changes that happen in invasion.  
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1. Introduction 
 

Hydatidiform mole (partial or complete), is the most 

common type of gestational trophoblastic disease. 

Gestational trophoblastic disease consist of disorders of 

placental development (hydatidiform mole) and gestational 

trophoblastic neoplasia (choriocarcinoma, epithelioid 

trophoblastic tumor and placental site trophoblastic tumor)
 (1, 

2)
. These trophoblastic lesions produce human chorionic 

gonadotrophin (hCG), which can be used as a marker for the 

presence of persistent or progressive trophoblastic disease
(3)

 

 

Persistent gestational trophoblastic disease after a complete 

or partial mole is detected by serum hCG titers which fail to 

return to normal level. The risk of persistent gestational 

trophoblastic disease is higher with complete mole. Up to 

20% or more of patients with complete mole need further 

therapy, usually by chemotherapy, for a plateau or increase 

in the serum hCG titer following evacuation
 (2, 4, 5)

. About 

2% to 3% of patients with complete mole will develop 

choriocarcinoma. Meanwhile, the risk of persistent 

gestational trophoblastic disease is much lower among 

patients with partial mole, as it occurs in 0.5% to 5% of 

cases
 (2, 6, 7)

.Most of the cases of persistent gestational 

trophoblastic disease represented as persistent mole within 

the uterine cavity or invasive mole in the myometrium. Less 

often a patient has invasive mole with villi and trophoblast 

that migrates to the lungs, vagina, vulva, or liver metastases 

that are not biopsied for classification. 

 

The malignant form of gestational trophoblastic disease is 

choriocarcinoma. It is much more likely than other types of 

gestational trophoblastic disease to grow rapidly and spread 

to organs distant from the uterus. Half of all gestational 

choriocarcinomas start as molar pregnancies
 (8)

. 

 

Hyperglycosylated human chorionic gonadotropin, (hCG-H) 

has been reported by many studies to have a very different 

oligosaccharide structure from that of regular hCG 

 

So far, tests for measuring hCG-H have independent uses 

from that of regular hCG.  hCG-H is supposed to be a 

cytokine rather than a hormone because of its functions as 

autocrine rather than endocrine and modulating apoptosis of 

trophoblastic cell 
(9)

. 

 

The first biological activity of hCG was delivered at 1920 

and confirmed and elaborated in the next years 
(10, 11)

. While 

pregnancy happens, hCG releases from LH in promoting 

production of progesterone by corpus luteal cells  in the 

ovary so that to prevent menstrual bleeding. The function of 

hyperglycosylated hCG, and metalloproteinase promoting 

activity, blocking apoptosis, suggests that hyperglycosylated 

hCG an antagonist of TGFb receptor controlled functions in 

cytotrophoblast cells. 

 

These pathways seems very likely from many studies of 

placental implantation, cytotrophoblast cells and 

metalloproteinase and placental invasion biology, 

cytotrophoblast cell apoptosis, that TGFb receptor is 

involved in these actions 
(12,13,14)

. In addition, 

hyperglycosylated hCG acts by antagonizing a 

cytotrophoblast TGFb receptor, seemingly blocking 

apoptosis and promoting invasion by metalloproteinases. 

This is consistent with hyperglycosylated hCG having a 

function of promoting implantation early in pregnancy 
(15, 16)

. 

Research clearly shows that hyperglycosylated hCG acts on 
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choriocarcinoma cells enhancing invasion. Laboratory 

experiments demonstrate that antibody to hyperglycosylated 

hCG, antibody B152, blocks hyperglycosylated hCG 

promotes growth of cytotrophoblast cells, at implantation 

and in choriocarcinoma 
(17, 18)

.  

 

Different articles investigating free b-subunit as a prognostic 

marker in cancer, 12 of 13 studies show a clear relationship 

between expression of hCG free b-subunit and poor 

prognosis 
(15, 19)

. Together these studies indicate that 

expression of free b-subunit leads to a negative result in 

human malignancies. Now, many reports demonstrate that 

free b-subunit may have a specific role in malignant 

transformation of cells 
(13,20)

. Free b-subunit has a major role 

in the biochemistry of non gestational neoplasm, either as a 

promoter causing poor outcome of malignancy, or as an 

element concerned in malignant transformation. In fact, 

efforts are now being directed toward the use of different 

hCG b subunit derivatives as vaccines in the management of 

non-gestational malignancies. The association of free b 

detection and poor prognosis, in combination with site 

specific hCG b-subunit vaccine technology suggests a 

possible route to the development of adjuvant cancer 

therapies specifically targeting patients with non-gestational 

tumors that produce free b-subunit. Both free b and 

hyperglycosylated hCG promote growth of cancer cell and 

malignancy 
(17, 21)

,  

 

Similarly, both free b and hyperglycosylated hCG function 

by antagonizing or blocking apoptosis causing cell growth. 

 

Gestational trophoblastic disease — hCG-H promotes 

growth and invasion of trophoblast 
(17, 18)

. The invasion 

could be controlled, as in implantation of pregnancy and 

complete/partial mole, or uncontrolled, as in gestational 

trophoblastic neoplasia (invasive mole and 

choriocarcinoma). However, hyperglycosylated hCG 

accounts for the great proportion of total hCG forms 

produced at the times of trophoblast invasion. It produced in 

both conditions at the time of trophoblast invasion at 

implantation as well as the trophoblast invasion that marks 

choriocarcinoma cases
 (22, 23, 24)

. Furthermore, the amount 

that made in the absence of trophoblast invasion represented 

small proportions of hCG-H (<2% of total hCG). So far, the 

presence of significant hCG-H is an absolute marker of 

invasion or malignancy and the requirement for 

chemotherapy 
(23, 24, 25)

. 

 

2. Patients and Methods 
 

This was a case-control study which is done to determine the 

difference of hCG-H between patients with molar pregnancy 

and control group as well as to determine the level of hCG-

H by evacuation of molar pregnancy at Baghdad Teaching 

Hospital from February 2016 to February 2017. 

 

Thirty pregnant women with vaginal bleeding have been 

received in department of gynecology of Baghdad Teaching 

Hospital. All the thirty patients have been sent for ultrasound 

and serological test of hCG-H and β-hCG before and after 

evacuation for two times of molar pregnancy. The biopsies 

have been sent for histology to reach the diagnosis. Another 

thirty pregnant women with no signs and symptoms of molar 

pregnancy have been conducted in this study. 

a) Inclusion criteria for patients 

1. Pregnant women with suspected signs and symptoms of 

molar pregnancy.  

2. Diagnostic ultrasonic features of molar pregnancy.  

3. Elevated titre of β-hCG.  

 

b) Exclusion criteria for patients 

1- patient with molar pregnancy who are on chemotherapy.  

 

c) Inclusion criteria for control 

1. Pregnant women with no signs and symptoms of molar 

pregnancy. 

2. Same age groups for patients with molar pregnancy. 

  

d) Exclusion criteria for control 

Pregnant women with gestation age ≥ 13 weeks.  

Pregnant women with multiple pregnancy. 

Pregnant women with medical disease.    

 

The dependent variable for this study was the study groups; 

patients with molar pregnancy and control.  The independent 

variables of this study comprised: patients’ age, residence 

and educational levels as well as patients’ parity, abortion 

and mode of delivery. Serological level of hCG-H has also 

been detected. Human Hyperglycosylated chorionic 

gonadotrophin (hCG-H) enzyme-linked immune sorbent 

assay (ELISA) Kit is used for this study. This kit has used to 

assay the Hyperglycosylated chorionic gonadotrophin (hCG-

H) in the sample of blood plasma, human serum and other 

related biological liquid. This ELISA kit works based on 

biotin double antibody sandwich technology to assay Human 

Hyperglycosylated chorionic gonadotrophin (hCG-H). It is 

achieved by adding Hyperglycosylated chorionic 

gonadotrophin (hCG-H) to wells that are pre-coated with 

Hyperglycosylated chorionic gonadotrophin (hCG-H) 

monoclonal antibody and then incubate. After a period of 

incubation, there will be adding of anti Hyperglycosylated 

chorionic gonadotrophin (hCG-H) antibodies labeled with 

biotin to unite with Streptavidin-HRP, which forms the 

immune complex. Furthermore, it will be removing of 

unbound enzymes after incubation and washing, then adding 

of substrate A and B. as a result, the solution will turn blue 

and change to yellow with the effect of acid. So far, the 

shades of solution and the concentration of Human 

Hyperglycosylated chorionic gonadotrophin (hCG-H) are 

positively correlated. 

 

β-HCG has a double immunoenzymetric analysis of intact 

molecules and subunit of hCG beta, intact hCG molecule 

and beta subunit present in the test sample are bound to the 

monoclonal antibody immobilized on the magnetic grains 

and then markedly different antigenic site on the beta 

subunit bound to an enzyme-labeled monoclonal antibody. 

Magnetic grains are washed free of unbound, enzyme-

labeled monoclonal antibodies and thereafter incubated with 

the fluorogenic substrate,  4-methylumbeliferylfosfátem 

(4MUP). Amount of enzyme labeled monoclonal antibody 

which binds to the particles is directly proportional to the 

concentration βHCG in the test sample. 
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Data Analysis 

The statistical analysis has been conducted by using of 

Statistical Package of Social Sciences (SPSS 20). 

Continuous variables were presented as mean ± standard 

deviation. Categorical variables were presented as frequency 

and percentages. Pearson’s (X
2
) test was used to find the 

association between two categorical variables. Independent 

sample t-test was used to compare between two continuous 

variables. Paired t-test was used to compare between two 

readings of same continuous variable. P value of ≤ 0.05 was 

considered as significant.         

 

3. Results 
 

The mean age of patients with molar pregnancy and control 

were (28.07±8.19) and (30.80±5.32) years old respectively.  

 

Figure 1 shows the comparison of study groups by 

residence, (90.0%) and (56.7%) of patients with molar 

pregnancy and control were from urban areas. 

 

 
Figure 1: Comparison of study groups by residence 

 
Figure 2: Compare the study groups by educational levels, (56.7%) and (36.7%) of patients with molar pregnancy and control 

were illiterate 

Figure 2: Comparison of study groups by educational levels 
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Table 1: Comparison of patients with molar pregnancy and control by parity, abortion and mode of delivery 

Variable 

Study Groups 

χ2 P 

values 

Odds Ratio 

(95% C.I.) 
Patients 

(%) 

Control 

(%) 

Method of Delivery 

Vaginal delivery 

Caesarean section 

 

20 (66.7) 

10 (33.3) 

 

17 (56.7) 

13 (43.3) 

 

0.561 

 

0.454 
 

1.529 (0.502-4.661) 

Parity 

< 3 para 

≥ 3 para 

 

10 (33.3) 

20 (66.7) 

 

13 (43.3) 

17 (56.7) 

 

0.561 

 

0.454 

 

0.654 (0.215-1.993) 

Abortion 

No abortion 

Abortion 

 

7 (23.3) 

23 (76.7) 

 

18 (60.0) 

12 (40.0) 

8.297 0.004* 4.929 (1.612-15.071) 

*p value ≤ 0.05 is significant 

 

There was significant difference between patients and control by abortion. Pregnant women with molar pregnancy were four 

times more likely to have abortion. 

 
Table 2: Mean difference of Patients with Molar Pregnancy and Control by hCG-H 

  Group number Mean S.D t-test P value 

hCG-H 

Patient with 

molar  pregnancy 
30 460.57 168.35 

8.198 <0.001* 

Control 30 206.81 19.99 

*p value ≤ 0.05 is significant 

 

There was significant mean difference of hCG-H by patients 

with molar pregnancy and control.   

 

Figure 3 demonstrate the division of patients by diagnosis. 

(83.9%) of patients were molar pregnancy. Meanwhile, 

(12.9%) and (3.2%) of patients were invasive molar 

pregnancy and choriocarcinoma, respectively.  

 

 
Figure 3: Distribution of Patients with Molar Pregnancy by 

Diagnosis 

 

Table 3: Mean Difference of HCG-H before and after 

Evacuation by Patients with Molar Pregnancy, Invasive and 

Choriocarcinoma 

 hCG-H Mean S.D 
Paired 

 t-test 
P value 

Molar  

pregnancy 

Before 2weeks 398.27 65.86 
3.757 0.001* 

After 2weeks 340.40 85.61 

 

Invasive and 

Choriocarcinoma 

Before 2weeks 772.11 184.08 

3.276 0.005* 
After 2weeks 550.52 146.15 

*p value ≤ 0.05 is significant 

 

There were significant mean differences of hCG-H for molar 

pregnancy as well as Invasive and Choriocarcinoma before 

and after evacuation. 

 

4. Discussion 

 
Gestational trophoblastic disease has been reported to be a 

unique group of uncommon but interrelated conditions 

derived from placental trophoblasts, with a variety of 

histological appearances and clinical behaviors 
(26)

. 

However, the in vitro models for human trophoblasts were 

initially established more than three decades ago from 

isolated choriocarcinoma 
(27)

. Nowadays, it is found to be 

extremely valuable for the study of the molecular, cellular 

and endocrine aspects of human trophoblasts. Although, 

molecular analysis can only be determined by the nuclear 

DNA origin of complete hydatidiform mole and allow 

defining the patients with higher risk of malignant 

transformation usually to gestational choriocarcinoma 
(28. 29)

.  

However, clinicians often fail to consider the possibility of 

trophoblastic disease due to its low incidence rate and its 

non-specific clinical manifestations.  

 

Gestational trophoblastic disease has significantly higher 

incidence in Asian countries 
(30)

; it is about 1.95 times higher 

than non-Asian population. Many studies in Singapore and 

Karachi revealed that, the high incidence of Gestational 

trophoblastic disease in Asia is generally attributed to 

malnutrition and low socioeconomic status 
(31)

 as well as 

dietary etiology; in addition the disease is common in the 

extreme of reproductive ages 
(32,33)

 which agree with our 

study result . The cause is unknown. The prevalence of 

gestational trophoblastic disease in different studies from 

Africa was around 3.58 to 4.7 per 1000 in Nigeria 
(34, 35)

. 

However, it is much higher than incidences of 1 per 1000, 

1.3 per 1000, and 2 per 1000 pregnancies reported in the 

United States, the United Kingdom and Japan respectively 
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(36, 37, 38)
. The reason for low prevalence in industrialized 

countries compared to developing countries may be due to 

differences in the denominators (per pregnancies versus per 

deliveries) and most studies in developing countries were 

hospital based 
(39)

.   

 

The diagnosis of trophoblastic disease was depend upon the 

clinical features , hCG titer, high resolution vaginal 

ultrasonography and histopathology. 

 

However, serum hCG and ultrasonography are the sensitive 

detectors of trophoblastic disease. These tests are simple, 

inexpensive, non-invasive and give a quick results. 

Ultrasound is the method of choice for differentiating 

normal from abnormal pregnancy in first trimester. When 

the sonographic appearance is correlated with the clinical 

feature, precise diagnosis is possible in most cases of disease 
(40,41)

. 

 

The hCG test approved to be a diagnostic test to the 

gestational trophoblastic disease, however, any diagnostic 

test has many test characteristics, including specificity, 

sensitivity, negative predictive value, and positive predictive 

value, which vary depending on the cut point used. An ideal 

diagnostic test would have both high specificity and 

sensitivity. Unfortunately, like most clinically used 

biomarkers, hCG-H does not include both of these attributes 

in the prediction of molar pregnancies. In considering cut 

point selection, a highly specific threshold value of hCG-H 

would minimize false positives in already pregnant women. 

In contrast, a highly sensitive threshold value would 

minimize false negatives but increase the number of patients 

with false positive results. The study finding reported higher 

hCG-H level in molar pregnancy in comparison with normal 

pregnancy. The presenting study was carried out to explore 

the significance of hCG-H and other parameters in patients 

with hydatidiform mole, invasive mole, and 

choriocarcinoma. Berkowitz 
(42)

 reported significantly higher 

concentrations of hCG-H percentage between molar 

pregnancy and normal pregnancy, meanwhile, there is no 

difference hCG-H between molar and invasive molar 

pregnancy. 

 

In current study revealed that hCG-H was significantly high 

in patient with molar pregnancy and this result was similar 

to result done by Cole, 2006 found that,   hCG-H (%) 

appears to reliably recognize trophoblastic malignancy .it is 

a100%sensetive marker for distinguishing quiescent GTD 

from active GTN-choriocarcinoma .the data presented 

appear sufficient to encourage the use of hCG-h as a tumor 

marker in trophoblastic disease
 (43)

. 

 

Also Cole LA1, ,Khanlian SA, Rily JM,ButlerSA 2006,said 

that  hCG_H is a cytokine  like molecule produced by cells 

different from those that mark regular hCG and having a 

completely separated function it appear to be the modulator 

of invasion as in implantation of pregnancy, gestational 

choriocarcinoma and testicular cancer  

malignancy 
(44)

.                                                                    

 

Cole LA, 2014, also found that hyperglycosylated hCG in 

relation to total hCG mark cases intent on developing 

persistent H.mole (68%detection at 17% false 

detection).Proportion hyperglycosylated hCG also marks 

persistent H.mole (100%detection at 5.1%false detection). 

Proportion hyperglycosylated hCG distinguishes 

choriocarcinoma and gestational trophoblastic neoplasia 

cases absolutely discriminating aggressive cases and 

minimally aggressive cases. Proportion hyperglycosylated 

hCG identify quiescent GTN cases it recognize quiescent 

cases that become persistent disease (100%detection at 

0%false positive)
 (45)

. 

 

Lisa S kelly1,Steven Birken 2,and David Puett1,2007,the 

reliably detect aberrant glycosylation of hCG may have great 

implication for the monitoring and diagnosis of malignant 

GTN, germ cell tumors, other malignancies and pregnancy 

complication to become a clinically valuable assay
(46)

. 

 

Cole la1, 2009, regular hCG promotes spiral art 

angiogenesis and hyperglycosylated hCG control invasion 

by implanting trophoblastic cells 
(47)

. 

 

Guibourdenche J 1 et al, 2010, high level of hCG-H found in 

maternal sera at first trimester is mainly from invasive event 

origin reflecting the process of early trophoblastic invasion . 

 

Sandy Chuan, M.D,2014,said that, in patient undergoing 

assisted reproduction , 

hCG-H is detectable in maternal serum 9 days after egg 

retrieval IVF-ET cycle, so 

hCG-H was superior to traditional hCG and highly 

predictive of ongoing pregnancies
(48)

. 

Our study finding reported higher hCG-H level in molar 

pregnancy in comparison with normal pregnancy.  

 

The presenting study was carried out to discover the 

significance of hCG-H and other parameters in patients with 

hydatidiform mole, invasive mole, and choriocarcinoma. 

         

In this study we use hCG -H by ELISE test and the result 

was in pg\ml we didn't use ratio of( hCG-h\total hCG 

)because of difference in the technical way and units(total 

hCG in miu)  that's why we cannot do comparison between 

hCG-H &total hCG-H but our study show high level of 

hCG-H in cases with molar pregnancy  and other GTN in 

comparison to normal pregnancy which mean that 

trophoblastic cell changed to cytotrophoblast  or there is 

increase in percentage of cytotrophoblast in relation to 

syncytiotrophoblast that's lead to increase hCG-h .but we 

should remember that's hCG-H is a part of total hCG so it is 

better to test it in ratio to give good idea about the changes 

of HCG-H which reflect the cellular behavior.  

 

5. Conclusion  
 

1) Serum hCG-H level was higher in patients with invasive 

mole and patients with choriocarcinoma than patients 

with gestational trophoblastic disease , so it can be used 

as a predictor of invasion in patients with invasive mole 

and choriocarcinoma. 

2) Serum hCG-H  level can be used in patient with 

abnormal β- hCG after evacuation when it is   slowly 

decreasing or plateau. 
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3) It is better to measure the ratio hCG-H/total hCG and 

using uniform method test and units so we can 

understand the actual changes that happen in invasion 
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