
  참고문헌

HE4 ROMA
검사코드 21626 21638

분류번호/보험코드 누437/D4370003 ◆ HE4 : 좌동
◆ CA125 : 누431/D4311003 

검사방법 ECLIA Calculation(계산법)

참고치

< 40yr : ≤ 60.50
40-49yr : ≤ 76.20
50-59yr : ≤ 74.30
60-69yr : ≤ 82.90

≥ 70yr : ≤ 104.00

폐경 전: 고위험 ROMA value ≥ 11.4%
저위험 ROMA value < 11.4%

폐경 후: 고위험 ROMA value ≥ 29.9%
저위험 ROMA value < 29.9%

단위 pmol/L %

검사일정 매일/1일 매일/1일

Group
Pathological diagnosis

일치도 곡선하면적(AUC, 95%CI)
Malignant Benign

Premenopausal

High risk 48 16
12.2 88.9% 70.4% 79.6% 0.884(0.813-0.954)

Low risk 6 38

Postmenopausal

High risk 63 3
25.8 91.3% 80.0% 89.3% 0.938(0.887-0.988)

Low risk 6 12

ROMA는 상피성난소암 발견의 예측 가능성을 계산하여, HE4와 CA125 병용검사의 진단 가치를 향상시킵니다. 
상피성난소암 환자에서 병리적 검사결과와 ROMA 분석 일치율은 폐경 전 예성 79.6%, 폐경 후 여성 89.3%의 병리적 진단 
정확도를 보여주었습니다.

▶ ROMA는 상피성난소암 발견의 예측 가능성을 계산하여, 병용검사의 진단 가치를 향상시킴 

검사안내

ROMA 측정을 통한 상피성난소암(EOC) 악성종양여부 예측

골반 종괴(pelvic mass)를 가지고 내원한 폐경 전/후 여성에서 HE4와 CA125의 혈액검사 결과로 수술시 

악성 종양이 발견될 가능도(likelihood)를 판단할 수 있도록 만들어진 알고리즘을 말합니다.
(2011년 FDA 허가, We et al 2012)

상피성난소암의 낮은 위험도

폐경 전 여성 < 12.2%

폐경 후 여성 < 25.8%

ROMA(HE4+CA125) 상피성난소암 위험도

상피성난소암의 높은 위험도

폐경 전 여성 > 12.2%

폐경 후 여성 > 25.8%

ROMA (Risk of ovarian malignancy algorithm)

*Cut-points를 특이도 75%로 Elecsys® HE4와 Elecsys® CA 125 II (ECLIA 분석법) 병용검사시 결과

* *
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Ovarian cancer is the second most common gynecological cancer, following cervical cancer, and it is 
the leading cause of gynecological cancer-related deaths in Western societies. Early-stage ovarian cancer 
has a favorable prognosis, with a 5-year survival rate of over 90% even without adjuvant 
chemotherapy. However, for women diagnosed with stage 3 or 4 ovarian cancer, the 5-year survival 
rate drops to 30%. Ovarian cancer often lacks specific or noticeable early symptoms , leading to late- 
stage diagnosis, which significantly impacts prognosis. Therefore, early detection of ovarian 
cancer is crucial for improving patient outcomes.
Currently, carbohydrate antigen 125 (CA125) is widely used as a biomarker for monitoring ovarian cancer 
recurrence and treatment response. However, serum CA125 levels may not increase in 20% of ovarian 
cancer patients, and its elevation can also occur in other types of benign tumors.
Human Epididymis Protein 4 (HE4), also known as WAP-type four disulfide core 2(WFDC2), is a 
recently discovered early diagnostic marker for ovarian cancer. It has shown similar sensitivity to 
CA125 but higher specificity for ovarian cancer. Originally discovered in the epithelium of the 
epididymis, HE4 has been found to beelevated in serum samples of ovarian cancer patients in 
several studies. It is expected to have potential applications in the early detection of epithelial 
ovarian cancer, risk stratification of women with pelvic mass, and early detection of recurrence.

<HE4 : Excellent identification of early ovarian cancer lesions>

Early ovarian cancer diagnosis

Differential diagnosis from endometriosis

Min-Median-Max-ranges of controls and OvCa-patients, Data adopted from Montagnana et al. J. Clin. Lab. Anal., 20009.
The asterisk points to a subpopulation of OvCa-Stage I, II-patients measured with CA125-values below the Max-value of controls.

Huhtinen et al.: Br. J Cancer, 2009, 100(8) 

▶ HE4 has a higher diagnostic sensitivity than CA125 for early ovarian cancer lesions (HE4 82.7% vs CA125 45.9%)

▶ Both HE4 and CA125 may be helpful for differentiating between ovarian cancer and
benign endometriosis, but HE4 has superior differentiation capacity

HE4 : Not elevated in endometriosis · elevated in ovarian cancer CA125 : significantly elevated in endometriosis in some endometriosis cases ·   
elevated in ovarian cancer

Usefulness of HE4 (Human epididymis protein 4) testing
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<CA125: Excellent identification of later stages of ovarian cancer>
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난소암은 자궁경부암에 이어 부인 암 중 두 번째로 가장 많은 암이며, 서구 사회에서 부인 암으로 인한 사망 
원인 중 1위를 차지하고 있습니다. 초기에 발견된 난소암은 예후가 좋아 보조적 항암화학치료 없이도 90% 
이상의 5년 생존율을 보이고 있지만, 3, 4기에 진단된 난소암 여성의 5년 생존율은 30%입니다. 난소암의
초기 증상이 일반적이거나 대부분 증상이 없어 대부분의 난소암들은 이미 상당히 진행된 병기에서 진단되기 
때문에 그 예후가 매우 좋지 않으므로, 난소암의 조기 진단은 환자의 예후에 매우 중요하다고 볼 수 있습니다.

현재 난소암의 진단은 carbohydrate antigen 125(CA125)가 난소암의 재발 및 치료반응 관찰을 위한 생물
학적 표지자로 널리 사용되고 있지만, 혈청 CA125 수치는 난소암 환자의 20%에서는 상승되지 않으며 다른 
종류의 양성 종양에서도 그 수치가 상승할 수 있는 한계를 갖고 있습니다.

이에 가장 최근에 발견된 난소암 조기 진단의 마커로써 WAP-type four disulfide core 2 (WFDC2)라고도 
불리는 Human epididymis protein 4(HE4, 인간 부고환 단백4)는 CA125와 유사한 민감도를 보이며 난소암에
대한 특이도는 CA125보다 더 높은 것으로 나타났습니다. 원위 부고환의 상피에서 처음으로 발견된 HE4는 
최근 많은 연구들에서 혈청 HE4 농도가 난소암 환자에서 증가되어 있는 것이 발견되었으며, 주로 상피성 
난소암의 조기진단 및 Pelvic mass(골반종괴)가 있는 여성의 위험도 분류, 재발의 조기 검출용으로 활용할 
수 있을 것으로 기대되고 있습니다.

<HE4 : 난소암 조기 병기에서도 우수한 식별력> <CA125: 난소암 진행된 병기에서 우수한 식별력>

조기 난소암 진단

자궁내막증과의 감별 진단

Min-Median-Max-ranges of controls and OvCa-patients, Data adopted from Montagnana et al. J. Clin. Lab. Anal., 20009.
The asterisk points to a subpopulation of OvCa-Stage I, II-patients measured with CA125-valuesbelow the Max-value of controls.

Huhtinen et al.: Br. J Cancer, 2009, 100(8)

▶ 난소암 조기 병기에서 HE4의 진단 민감도는 CA125보다 높음 (HE4 82.7% vs CA125 45.9%)

▶ HE4 와 CA125 모두 난소암과 양성난소내막증 감별에 도움을 줄 수 있으나, HE4는 보다우수한 감별력을
보여주었음

HE4 : 자궁내막증에서 거의 상승되지 않음 · 난소암에서 상승됨 CA125 : 자궁내막증에서 일부 유의하게 상승됨 · 난소암에서 상승됨

HE4 (Human epididymis protein 4)의 검사 유용성
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Sensitivity of HE4 + CA125 test

Asian Pac J Cancer Prev, 15 (1), 101-105 

▶ HE4 is more strongly associated with postoperative outcomes than CA125

▶ The combined test has higher sensitivity than both single tests
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Patient 4   Serous ovarian Carcinoma
Stage III, Grade III, recurrence after 18 months

Patient 20   Serous papillary ovarian carcinoma
Stage III, Menopause, recurrence after 15 months

Patient 46 Serous ovarian Carcinoma
Stage IV, Menopause, recurrence after 20 months

Patient 11   Serous papillary ovarian carcinoma
Menopause, Stage III, Remission

Only HE4 is elevated 2 months before confirming 
recurrence maintained.
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Moore RG et al. Gynecologic Oncology 2008, 111, 402-408

Patient monitoring and assessment
Comparison of changes in serum HE4 and CA125 levels after surgery until recurrence or remission

Only HE4 is elevated 2 months before confirming 
recurrence maintained.

Concentration was not elevated, although the patient 
relapsed 15 months after first-line therapy after surgery

HE4 was elevated 3 months earlier than CA125 in a case 
of recurrence
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HE4 ROMA
Code No. 21626 21638

Method ECLIA Calculation

Reference values

   < 40yr : ≤ 60.50
40-49yr : ≤ 76.20
50-59yr : ≤ 74.30
60-69yr : ≤ 82.90
  ≥ 70yr : ≤ 104.00

Premenopausal: High risk ROMA value ≥ 11.4%
Low risk ROMA value < 11.4% 

Postmenopausal: High risk ROMA value ≥ 29.9% 
Low risk ROMA value < 29.9%

Unit pmol/L %

Schedule Mon-Sat /1day Mon-Sat /1day

Group
Pathological diagnosis

Agreement Area under the curve 
(AUC, 95%CI)Malignant Benign

Premenopausal

High risk 48 16
12.2 88.9% 70.4% 79.6% 0.884(0.813-0.954)

Low risk 6 38

Postmenopausal

High risk 63 3
25.8 91.3% 80.0% 89.3% 0.938(0.887-0.988)

Low risk 6 12

ROMA calculates the predictive probability of detecting EOC and improves the diagnostic value of combined HE4 and 
CA125 tests. The agreement rate between pathological test results and ROMA analysis in patients with EOC showed a 
pathological diagnostic accuracy of 79.6% in premenopausal women and 89.3% in postmenopausal women.

▶ ROMA enhances the diagnostic value of combined testing by calculating the predictive probability of EOC detection

Test information

Prediction of malignant epithelial ovarian cancer (EOC) using ROMA

An algorithm designed to assess the likelihood of detecting malignant tumors during surgery 
based on the blood test results of HE4 and CA125 in pre- and postmenopausal women 
presenting with a pelvic mass. 

(FDA approval in 2011, We et al 2012)

Low risk for EOC
 premenopausal women < 12.2% 

postmenopausal women < 25.8% 

ROMA(HE4+CA125) EOC risk

High risk for EOC
premenopausal women > 12.2% 
postmenopausal women > 25.8% 

ROMA (Risk of ovarian malignancy algorithm)

 When analyzed with a cut-off point at 75% specificity using combined Elecsys® HE4 and Elecsys® CA 125 II (ECLIA)
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