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Abstract 

Objective: The incidence of endometrial cancer is constantly 

growing. More aggressive types of endometrial cancer as well 

as the incidence in younger women is being observed. More 

than 80% of cases is diagnosed in early stages due to early 

symptoms like abnormal bleeding. Aim of our study to evaluate 

the ability of serum HE4 concentration to differentiate between 

benign endometrial disease and endometrial cancer and asses 

correlation it with prognosis of EC.  

Material and Methods: Serum HE4 level was measured in 90 

patients with abnormal uterine bleeding. Based on histology after 

curettage the study group was divided into the benign and 

malignant endometrial pathology groups. Statistical analysis was 

performed using Mann-Whitney test  

Results: The difference of serum HE4 level between benign 

endometrial pathology and cancer was significant (p=0.000) 

and the cut-off for identification of patients with endometrial 

cancer was 62 pmol/L yield. There was a significant difference 

between Stage (I – II) endometrial cancer, and Stage (III – IV) 

p=0.01, Patients who needed lymphadenectomy had 

significantly higher HE4 level than those who had no 

indications for this procedure (p=0,001). 

Conclusion: HE4 is a useful biomarker in diagnosing 

endometrial cancer. HE4 is associated with high grade 

endometrial cancer. It can also serve as an useful preoperative 

counseling tool to identify patients, who may require pelvic 

lymphadenectomy.  

Key words: endometrial cancer / HE4  
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INTRODUCTION 
Endometrial cancer represents the most common 

gynecologic cancer, and it is expected to become an even greater 

public health concern as the prevalence of obesity, one of the most 

common risk factors for endometrial cancer, increases worldwide, 

Approximately 42,160 cases are diagnosed annually, 7,780 deaths 

occur (Renehan et al., 2008). 

The diagnosis is usually done at an early stage, and 

approximately 70% of endometrial cancers are diagnosed as 

stage I; this results in better prognosis, with a 5-year overall 

survival rate of 90% to 95% (Jemal et al., 2009). 

Almost 20% of patients with endometrial cancer are in the 

premenopausal state and 10% are asymptomatic. In such a case, it 

is much harder to make an early diagnosis and usually they are 

probably diagnosed at advanced stages (Li et al., 2009). 

An earlier diagnosis represents an imperative goal to 

improve survival and prognosis of patients of endometrial 

cancer. Actually, there are no certified screening tools for 

endometrial cancer. Pelvic ultrasound as screening for 

endometrial cancer reaches 80.5% of sensitivity, when 

endometrial echo is > 5 mm, but it dramatically decrease to 

20% in asymptomatic women; moreover, specificity is low 

(61%) (Jacobs et al., 2011). 

HE4, a putative protease inhibition containing two (Whey 

Acid Protein) WAP domains, is significantly increased in the 

endometrioid subtype of EC (Drapkin et al., 2005). 

Tissue microarray and PCR studies confirmed a high 

level of HE4 expression in both endometrioid and serous types 



 

 

of EC (Jiang et al., 2013), this results are consistent with those 

from other laboratories showing increased HE4 mRNA and 

protein expression in endometrial cancer tissues (Moore el al., 

2008; Bignotti et al., 2011). 

Subsequent investigation demonstrated that HE4 are 

detectable in various normal tissues with varying expression 

levels, yet their levels are significantly increased in EC 

compared to normal endometrium (Jiang et al., 2013). 

Human epididymis protein 4 (HE4) is a member of the 

whey-acidic protein (WAP) family and it is encoded by the 

WAP four-disulfide core domain protein 2 (WFDC2) gene in 

humans. HE4 was first isolated from the human epididymis 

(Kirchhoff et al., 1991). 

This protein is also known as Epididymal secretory 

protein E4, Major epididymis specific protein E4 and putative 

protease inhibitor WAP5. WFDC-2 gene product was originally 

thought to be a protein specifically expressed in the epididymis 

and was dubbed as a tissue marker for the same (Kirchhoff et 

al., 1991). 

Angioli et al. (2013), found HE4 cutoff of 70pmol/l 

yields the best sensitivity and specificity for detecting 

endometrial cancer (59.4%) sensitivity and 100% specificity) 

with a positive predictive value 100% and negative predictive 

value equal to 71.52% for the 70 pmol/l cutoff, also found that 

HE4 marker was never increased in patients with benign 

disease. 

Kalogera et al. (2012) found that HE4 is elevated in high 

proportion of endometrial cancer patients and it is correlated 

with myometrial invasion (> 50% P< 0.00) also found that 



 

 

lymph node, statue correlates with the HE4 values there is a 

statistical significant difference comparing stage I versus stage 

III (P < 0.0010.  

This findings suggest that HE4 could be useful as a 

preoperative indicator to identify patients suitable for pelvic 

and para aortic lymphadenectomy. 



 

 

AIM 

 To evaluate the ability of serum HE4 concentration to 

differentiate between benign endometrial lesions and 

endometrial cancer.  

 To asses correlation it with prognosis of EC. 



 

 

Patients and Methods 
- Type of study: case control study 

- Study setting: The study will be conducted in the Ain Shams 

University Maternity Hospital. 

- Study Period: Starting from December 2017  

- Study population:  

This study will be conducted on women with abnormal uterine 

bleeding they will be divided into two equal groups: 

1- Control group: 45 Patients with abnormal uterine 

bleeding and diagnosed benign endometrial pathology by 

endometrial biopsy. 

2- Case group: 45 Patients with abnormal uterine bleeding 

and diagnosed endometrial cancer. 

Inclusion criteria for control group:  

 Age (40 – 70 yr old). 

Exclusion criteria for control group: 

1. Age more than 70 yr and less than 40 yr. 

2. Abnormal cardiac hematological renal hepatic functions. 

3. Breast cancer or other malignancies. 

4. Concomitant benign and for malignant adnexal pathologies. 

5. Hormonal medication. 

6. Patient taking or having chemo-radiotherapy. 

7. Patients unfit for surgical intervention. 

8. Smoker. 



 

 

Study procedures 

 History: will be taken from each patient apart of personal 

history (age, age of menarch, duration of uterine 

bleeding, parity) and history of hormonal therapy, family 

history of endometrial or breast cancer, previous surgical 

intervention. 

 Medical history (DM or HTN). 

 General examination will be do for all patients: 

measurement of weight to calculate body mass index 

(BMI=(kg/m
2
) and blood pressure measurement. 

 Pelvic ultrasound (trans-vaginal-abdominal) will be do 

for all patients to assess of endometrial thickness and to 

exclude adnexal mass. 

 Endometrial biopsy will be obtained form all patients and 

will be reviewed by the pathologists.  

 Computed axial tomography (CT scan) will be do for 

patient with endometrial carcinoma (case study) for 

detect tumor metastasis. 

 Pre-operative complete investigation will be do for 

patient underwent staging lapratomy (CBC, RFT, LFT, 

FBS and coagulation profile to rule out systemic causes 

of bleeding.  

 Blood sample will be taken from all patients to assess 

serum level of HE4: 

Five milliliters of venous blood will withdrawn from all 

participants. The samples will left to clot. The separated sera will 

stored at -20° until all samples will obtained. Frozen samples will 

allowed to reach room temperature (20-25°) prior to use. Samples 


