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ABSTRACT

الأهداف: لمقارنة الكشف المناعى الكيميائي لهرمون موجهة الغدد 
المضمن  البارافين  نسيج  في   )hCG( البشرية  المشيمية  التناسلية 
لسرطان الخلايا الحرشفية )SCC( والآفات الحرشفية داخل الطبقة 

.)HSIL( الرفيعة

بأثر رجعي من  الدراسة  تم الحصول على عينات في هذه  الطريقة: 
أرشيف قسم علم الأمراض في جامعة غازي عنتاب، غازي عنتاب، 
2016م.  سبتمبر  إلى  2012م  يناير  من  الفترة  خلال   ، تركيا 
من  حالة   45 و   SCC حالة   55 من  الدراسة  مجموعة  تألفت 
ربط محددة  طريق   hCG أنسجة  تعبير  الكشف عن  تم   .HSIL
للأجسام المضادة المكافحة hCG باستخدام جهاز تلطيخ الكِيمْياءُ 
ة الآلي. قمنا بتحليل المتغيرات الفئوية للكثافة  الهيستولوجيةُ المنَاعِيَّ

والتغطية إحصائياً باستخدام اختباربيرسون كاي سيكوير.

بلغ  الدرجة ضعف  عالية  الخانقة  الآفات  حالات  أظهرت  النتائج:  
 .hCG تلطيخ ل )n=7/45 ,15.6%( إلى لا )n=38/45 ,84.4%(
لم تظهر أي من حالات HSIL إيجابية قوية. تم الكشف عن إيجابية 

.SCC من حالات )n=50/55( 90.9% في hCG قوية لـ

في  الرحم  خارج  هيموغلوبين  ترابط  دراستنا  دعمت  الخاتمة:  
للكِيمْياءُ   hCG قوة  إظهار  السرطان من خلال  في مرض  التسبب 
النتيجة يمكن  SCC فقط. هذه  المنَاعِيَّة في حالات  الهيستولوجيةُ 
الخزعات  في  الغازي  السرطان  تشخيص  دعم  في  مفيدة  تكون  أن 
الصغيرة أو المجزأة، والتي يمكن أن تكون مربكة لأخصائيي الأمراض. 

Objectives: To compare immunohistochemical 
detection of Human chorionic gonadotropin (hCG) 
expression in paraffin embedded tissue of squamous 
cell carcinomas (SCC) and high grade squamous 
intraepithelial lesions (HSIL).

Methods: The samples in this retrospective study 
were obtained from the archives of the Pathology 
Department at Gaziantep University, Gaziantep, 
Turkey, over the period from January 2012 to 
September 2016. The study group consisted of 55 
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cases of SCC and 45 cases of HSIL. Tissue expression 
of hCG was detected by specific binding of anti-hCG 
antibody using an automated immunohistochemistry 
staining device. The categorical variables of intensity 
and coverage were analyzed statistically using Pearson 
Chi-Square test.

Results: High grade squamous cell lesions cases 
showed weak (84.4%, n=38/45) to no (15.6%, 
n=7/45) staining for hCG. None of the HSIL cases 
showed strong positivity. Strong positivity for hCG 
was detected in 90.9% (n=50/55) of SCC cases.

Conclusion: Our study supports the association of 
ectopic hCG expression in cancer pathogenesis by 
demonstrating strong hCG immunoreactivity only in 
SCC cases. This finding can be helpful in supporting 
the diagnosis of invasive carcinoma in small or 
fragmented biopsies, which can on their own be 
confusing for the pathologists.
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Cervical cancer is the third most common cancer in 
women worldwide and the second most common 

cancer in developing countries. The importance of 
this cancer depends on its high prevalence and young 
average age of death.1 It is well known that persistent 
infection with oncogenic human papillomavirus (HPV) 
contributes to the majority of cervical SCC cases. 
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The major steps in cervical cancer development are: 
infection of the metaplastic epithelium at the squamo-
columnar junction, viral persistence, progression to 
cervical precancerous lesion, and then invasion through 
the basement membrane of epithelium. However, 
the progression of a preinvasive lesion to an invasive 
carcinoma is still an enigma.2

Human chorionic gonadotropin has been known 
for decades as pregnancy related hormone that can help 
clinicians in early detection of pregnancy, it acts as a 
tumor marker in gestational trophoblastic tumors as 
well. Human chorionic gonadotropin is a glycoprotein 
hormone consisting of α and β subunit which has a 
unique structure consisting of 5 separate molecules 
with independent functions.3,4 These are: hCG, sulfated 
hCG, hyperglycosylated hCG, hCG free ß-subunit 
and hyperglycosylated hCG free ß-subunits. Both of 
hyperglycosylated hCG and hCG free ß-subunit can 
antagonize the Transforming growth factor beta (TGFß) 
receptor and are thus considered as oncogenisis factors.5-7 
This function has been proved by considerable researches 
that demonstrated hCG expression in many different 
malignancies such as bladder, cervix, endometrium, 
pancreas, lung and vulva besides choriocarcinoma, 
gestational trophoblastic tumors, ovarian, and testicular 
germ cell tumors.3,6 Human chorionic gonadotropin 
is inferred as a marker of invasion in gynecologic and 
non-gynecologic tumors.5,6

In this study, we aimed to investigate the expression 
of hCG in SCC, and HSIL to detect the possible role of 
this expression in the diagnosis of SCC.

Methods. Patients and samples collection. The samples 
included in this retrospective study were obtained from 
the archives of the Pathology Department, at Gaziantep 
University, Faculty of Medicine, Gaziantep, Turkey, 
over the period from January 2012 to September 2016. 
The study group consisted of 55 cases of SCC and 45 
cases of HSIL.

Inclusion criteria. It was specimens of SCC derived 
from patients who had undergone total hysterectomy, 
and HSIL specimens were derived from patients 
who had undergone the loop electrosurgical excision 
procedure (LEEP) or cone biopsy.

Exclusion criterion. cases containing a limited 

amount of intraepithelial lesion or tumor tissues. 
The clinical data were retrieved from the hospital 
records. Ethical Committee’s approval according to the 
principles of Helsinki declaration was awarded from 
this study (16/235).

Immunohistochemical staining. The Hematoxylin 
Eosin (H&E) and immunohistochemistry stained slides 
of each case were re-examined under light microscopy 
by pathologists. Four-micron sections were taken 
from selected formalin-fixed-paraffin-embedded tissue 
blocks. The Immunohistochemical hCG antibody 
(rabbit polyclonal antibody, ready to use, Roche®, 
Catalog number: 760-2650, USA) was studied using 
an automated immunohistochemistry-staining device 
(Ventana, BenchMark Ultra Auto-Stainer, USA). A 
tissue section of normal placenta showed positive 
cytoplasmic staining, used as positive control. 

The immunohistochemical results were 
scored according to the published criteria.8 The 
immunoreactivity of the cases for hCG were graded 
based on 2 parameters: the percentage of positive 
cells and the intensity of immunopositivity (at x200 
magnification). The numerical scores for the percentage 
of immunopositivity were: 0 (as negative), 1 (positivity 
in 1-10% of tumour cells), 2 (positivity in 11-50% 
of tumour cells) and 3 (positivity in >50% of tumour 
cells). The intensity of staining was scored as none (0), 
mild (1+), moderate (2+) or strong (3+). The intensity 
and percentage scores assigned to each lesion were 
multiplied to give a final histo score (H-score). The 
range of possible scores were 0-12.

Statistical analysis. The categorical variables were 
analyzed by using Pearson Chi-Square test with SPSS® 
Version 23.0 (IBM Corp., Armonk, NY, USA). A 
p-value<0.05 was considered significant.

Results. In this study, we investigated staining 
intensity and percentage in both HSIL and SCC cases. 
We examined 45 conization materials of HSIL cases 
and the normal squamous epithelium (NSE) nearby 
this area.

Fourty five of HSIL cases were examined, 84.4% of 
HSIL (n=38/45) showed diffuse weak positivity, while 
15.6% (n=7) of them showed no immune reactivity for 
hCG. Normal squamous epithelium showed weak to no 
staining as did HSIL, 66% (n=30) of NSE showed weak 
staining, and 34% (n=15) of them showed no staining.

Fifty-five hysterectomy materials of cervical SCC 
specimens were examined. Strong positivity for hCG 
(Figure 1) was detected in 90.9% (n=50/55) of cases, 
whereas 4.9% (n=5/55) of cases showed no staining for 
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hCG. The data is summarized in (Table 1). The intensity 
of positivity was markedly strongest at the periphery of 
the tumor islands.

There is a statistically significant correlation between 
the intensity of staining in SCC and HSIL cases 
(p-value=0.001).

Discussion. There are varieties of malignancies 
that can produce hCG during their growth and in 
which hCG expression has been associated with the 
aggressive behavior of these tumors. Hyperglycosylated 
hCG, hCGβ and hyperglycosylated hCGβ have been 
proposed to be interchangeable cancer promoters.3 
However, to have better understanding of this ectopic 
expression, much more research is needed concerning 
β hCG molecular structure and in particular the forms 
expressed by cancer.9,10

Human chorionic gonadotropin is a glycoprotein 
hormone that is considered to be the most acidic and 
glycosylated protein in human body. It consists of an α 
and ß subunit but the combination and variants that have 
been proposed to encompass 5 separate molecules with 
independent functions: sulfated hCG (LH hormone 
mimicking) secreted from pituitary gland which fosters 
follicles and also induces ovulation and luteogenesis, 
hCG free ß-subunit (TGFß receptor antagonist) 
inhibits apoptosis and stimulates cancer-like process, 
hyperglycosylated hCG secreted from cytotrophoblast, 
which promotes placental implantation and growth 
and also responsible for choriocarcinoma invasion 
by suppressing apoptosis, and hCG derived from 
syncytiotrophoblast, which induces progesterone 
production from corpus luteum, stimulates fetal and 
umbilical development, increases uterine growth and 

Figure 1 -	 IIllustration of immunohistochemical staining for hCG, demonstrating strong expression is related to squamous cell carcinoma (SCC). Panel 
a) weak immunohistochemical staining in high grade squamous intraepithelial lesions (HSIL) for human chorionic gonadotropin (hCG) (x100 
photomicrograph); Panel b) weak immunohistochemical staining for hCG expression in high grade squamous intraepithelial lesions HSIL and 
adjacent NSE (x100 photomicrograph); Panel c) strong immunohistochemical staining for hCG expression in SCC, prominent at the periphery 
of the tumor (x40 photomicrograph); Panel d) strong, score 1 (1-10% of tumor cells) immunohistochemical staining for hCG expression (x100 
photomicrograph); Panel e) strong, score 2 (50% of tumor cells) immunohistochemical staining for hCG expression (x200 photomicrograph); 
Panel f) strong, score 3 (≥50% of tumor cells) immunohistochemical staining for hCG (x200 photomicrograph).
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angiogenesis and may trigger nausea and vomiting 
during pregnancy. Generally, whole hCG molecule and 
hCG free ß-subunit are measured in pregnant women 
sera.3,11

Both of the hyperglycosylated hCG and hCG free 
ß-subunit can antagonize TGFß receptor (acting as 
autocrine hormone), and can thus be categorized as 
oncogenisis factors.4 However, cancers can be divided 
into 2 types depending on their hCG variant. On one 
hand, hyperglcosylated hCG promotes cell invasion 
in some tumors like; gestational trophoplastic disease, 
choriocarcinoma, and germ cell tumors. On the 
other hand, hCG free ß-subunit can be expressed by 
variety malignancies such as lung cancer, breast cancer, 
leukemia, lymphoma, cervical cancer and so on.4,12

Although hCG can be measured in both serum 
and urine specimens, urinary gonadotropin fragment 
(UGF) is detected solely in urine samples that may 
explained by the high metabolic clearance rate of hCG 
free ß-subunit.3 This can be observed vividly in patients 
at third stage cervical cancer where the impairment 
kidney function will lead to an increase in hCG free 
ß-subunit levels.13,14

Since hCG molecule can be detected in sera and urine 
specimens of many patients who suffer from cancers, it 
can be used in following up and predicting long term 
prognosis of these cancers. According to one study 
conducted on patients diagnosed with cervical SCC, 
half of the sample demonstrated immunoreactivity for 
ß-core hCG in their urine.15 Another study revealed 
hCG free ß-subunit elevation in sera and urine of 
patients diagnosed with cervical SCC.8,12

There are also a considerable number of published 
isolated cases that have shown elevation of hCG in the 
sera of patients with cervical carcinomas.13,16 Norman 
et al,15 showed elevated urinary hCG levels in a small 
subset of patients diagnosed with cervical intraepithelial 

neoplasia and they found elevated urinary hCG levels in 
50% of patients with squamous cell carcinoma.

In our study 84.4% of HSIL (n=38/45) showed 
diffuse weak positivity, while 15.6% as (n=7) of them 
showed no staining with hCG. There was no significant 
difference to be reported between HSIL areas and the 
adjacent NSE. On the other hand, 90.9% (n=50/55) 
of SCC cases showed strong positivity of hCG, whereas 
none of the HSIL cases did. The strong reactivity with 
hCG was significant in the diagnosis of SCC cases 
(p-value=0.001).

Fenoglio et al,17 studied 456 gynecologic cancers 
and only 18.9% of SCC showed positive expression of 
hCG. Meanwhile, Hameed A,18 found that there was 
52% hCG immunoreactivity in 63 biopsies of SCC.

Some authors suggested targeting of hCG expression 
as a medical strategy in managing cancer patients who 
expressed hCG. In particular, they proposed the possible 
role of hCG vaccination in treating advanced cervical 
cancer. These vaccines have the ability of provoking 
immune response toward hCG which intern, may 
improve the survival rate of end stage cancer.4,19,20

Our study included 55 hysterectomy specimens 
of SCC revealed 90.9% hCG immunoactivity 
which supports the proposed role of hCG in 
cancer pathogenesis by demonstrating strong hCG 
immunoreactivity in SCC cases only. The peripheral 
(epithelial stromal junction) staining in tumor islands 
in most cases supports this invasion microscopically.

In histology of cervical precancerous and cancerous 
lesions, it can sometimes be difficult to decide whether 
there is an invasion, especially in small biopsies, that 
are not well oriented, or even in some special types 
of squamous cell carcinoma such as papillary type. 
Therefore, there should be some strategies to solve this 
confusion. We suggest that hCG staining can help the 
pathologists in the diagnosis of such cases, as strong 
cytoplasmic staining for hCG is a marker of invasive 
SCC. Cervical biopsies of SCC cases in which the 
first diagnosis was given, were not examined for hCG 
expression is a limitation factor for this study.

In conclusion, our study showed hCG expression 
in SCC cases in paraffin embedded tissues. The 
expression of hCG compared with HSIL cases. Strong 
positivity for hCG was detected in 90.9% (n=50/55) 
of cases whereas 84.4% of HSIL (n=38/45) showed 
diffuse weak positivity. None of the HSIL cases showed 
strong positivity. As strong hCG staining is associated 
with invasion, it can be helpful in challenging cases of 
histopathologic diagnosis. Further studies conducted 
on small biopsies with their verified excisional biopsies 

Table 1 -	 The H-score category numbers and percentages for SCC 
versus HSIL cases.

H-score SCC (n=55) HSIL (n=45)
Percentage score Percentage score

0 1 2 3 0 1 2 3
0 5 - - - 7 - - -
3 - 27 - - - 38 - -
6 - - 11 - - - - -
9 - - - 12 - - - -
N 5 27 11 12 7 38 0 0
H-score - histo score, SCC - squamous cell carcinoma, 
HSIL - high grade squamous intraepithelial lesion.
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are warranted to establish this staining method as a 
routine pathology test.
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