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Ovarian cancer

HE4 & ROMA score



Ovarian cancer

Many women are or will be affected by suspected ovarian cancer. The symptoms
for this type of cancer are non-specific and occur late.

The prognosis is basically determined by the stage of the disease at the time of
diagnosis.

The risk of recurrence after 5 years is 80% and most recurrences appear within
the first 3 years of treatment.

Early diagnosis and the detection of recurrence are the only means to improve
the prognoses in the short term.

The diagnosis

Diagnosis is based on the medical history, a clinical examination and imaging
(ultrasound, MRI).

The definitive diagnosis of cancer is obtained via anatomical pathology and requires
the taking of histological samples.

In the case of the diagnosis of ovarian cancer, screening for a BRCA1 or 2 mutation
should be offered (source FNCLCC*):

e in women with isolated or hereditary ovarian cancer, which occurred before
the age of 70,

e in women with ovarian cancer which occurred after 70, with a first-degree
relative with breast or ovarian cancer (or even second-degree if the interme-
diary is a man).

Case history
Screening for risk factors, including a personal and family history of cancer and of
comorbidities.
Increased risk Decreased risk
Age

Caucasian population Patient has undergone hysterectomy

Late menopause Oral contraception

. Multiparity
BRCA gene mutations (1 and 2)

Nulliparity, infertility, endometriosis



Location of tumour markers in the case of a suspected
ovarian mass!"

1. Diagnosis

Early stage (FIGO I to 11A)

Ovarian mass
v
Intravaginal and suprapubic ultrasound

\ 4
Suspected malignant, indeterminate or complex mass

v

Lumbar-pelvic MRI (ADNEX Score)
Tumour markers (HE4 - CA125)

v
Thoracoabdominopelvic scan
v v
. Presumptive advanced
Presumptive early stage
stage

v v
Surgical resection without Advanced stage algorithm
rupture of the ovarian (exploratory coelioscopy)

mass (+/- extemporaneous
examination)
\ 4
In case of young
If malignancy confirmed > woman, discuss the
Complete surgical staging surgical procedures in a
multidisciplinary meeting

NB: tumour markers (HE4 and CA 125 are also recommended in advanced stages
(FIGO Il and 1V)



Key point

e A serum CA125 assay is @ In the case of a single serum

recommended to diagnose an marker, no recommendation on
ovarian tumour that is suspected the choice between the CA125
to be malignant on basis of and HE4 assay

imaging (Grade A).
ging ( ) ® In the case of an undetermined

e A serum HE4 assay is ovarian mass identified in
recommended to diagnose an imaging, use of the ROMA score
indeterminate  ovarian  mass is suggested.

identified imaging (Grade A).

2. In post-therapeutic monitoring

Evaluation of the patient’'s symptoms 3, 6, 12, 18 and 24 months later, and then
once a year

v v

Surgery with residual tumour and/or
ECOG>0

v v

6 months after chemotherapy
Paraclinical monitoring

v

HE4 or CA125
Every 6 months
\ 4

If elevation of markers,
perform imaging

Complete resection ECOG =0

No paraclinical monitoring
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Key point

e If paraclinical monitoring is @ Inthe case of serum elevation of

indicated, aserum HE4 assay can HE4 or of CA125 after treatment
be offered (Grade C) (...). In the of epithelial ovarian, fallopian
absence of possible monitoring tube or primitive peritoneal
for HE4, a serum CA125 assay cancer, an imaging examination
can also be suggested (Grade B). is recommended (Grade B).

HE4: Human epididymis-specific protein 4

HE4 is an epididymis-specific protein known of since 1991. Its overexpression
has been identified in patients suffering from ovarian cancer from the initial stages
(I and 1) of the cancer, especially in cancers of the serous type. Its expression
is independent of CA125 expression and occurs in 50% of cancers that do not

express CA125.

CA125 I 43.3%
HE4 R 72.9%
CA125 + HE4 I 76.4%
0 10 20 30 40 50 60 70 80 90 100
Sensitivity of the differentiation between a benign ovarian tumour and ovarian

cancer (all stages combined) with a specificity of 95%!2.

e The HE4 protein offers greater sensitivity and specificity than CA125
proteins, especially in early forms.

e The combination of HE4 and CA125 improves the sensitivity and
specificity of the detection of ovarian cancers and recurrence of these.

Furthermore, the concentration of HE4 increases 2 to 5 months before a clinical
recurrence , which makes it a useful marker for therapeutic monitoring®.

As no protein considered in isolation is totally specific or sensitive to ovarian
tissue, combining markers and grouping them with clinical information has been
proposed, to improve reliability.



ROMA score

The Roma score is an algorithm combining the biomarkers CA125, HE4 and the
patient’'s menopausal status (pre- or post-menopause).

The score thus calculated classifies pelvic mass according to the probability of
malignancy or benignity, which is decisive as the basis for patient treatment.

Pelvic mass

HE4 and CA125 serum measurements

Pre-menopause* Post-menopause*

Predictive Index (Pl) = —12.0 + 2.38*LN[HE4] + Predictive Index (Pl) = -8.09 + 1.04*LN[HE4] +
0.0626*LN[CA125] 0.732“LN[CA125]

ROMA score (%) = exp(Pl) / [1 + exp(PI)] *100

Malignancy risk

Low risk High risk Low risk High risk
11.4% > 11.4% 29.9% > 29.9%
Performance

According to a study on 1975 patients (meta analysis Dayani et al.)

Sensitivity Sensitivity
early stages all patients combined
85.70% 85.10% 87.30%
76.20% . 82.50% . ‘
66.10% [ ]

CA125 HE4 ROMA CA125 HE4 ROMA



The Roma score has an excellent negative predictive
value (NPV), and constant in all studies, 98 to 100%, i.e.
Gives strong assurance that a pelvic mass is benign if
the Roma score indicates a low risk!® 6.,

“The ROMA score (...) is superior in diagnosis of
suspected malignant ovarian tumour in the form of an

indeterminate ovarian mass identified in imaging in
terms of sensitivity, specificity, AUC than the data from serum CA125
and HE4 assayed in isolation....” INCA — November 2018!"

Clinical benefits HE4 and ROMA Score

In combination with the patient case history, clinical examination and imaging, the
ROMA score improves:

v v

quick referral
of a patient with a high risk to a
specialist team.

or a reduction of the number of
unnecessary surgical interventions

the long-term survival rate and provides rapid reassurance to concerned patients.



Practical details

Indications

1. CA125, HE4 and Roma Score:
Supports early diagnosis of ovarian
cancer in combination with clinical
examination and imaging

2. HE4 - CA125: Monitoring of treatment
effectiveness - Detection of relapses

3. HEA4: Differential diagnosis of endo-
metriosis

Test

HE4 + CA125 + ROMA score

To be specified:
Pre-menopause or post-menopause

Note: For the ROMA algorithm, HE4 and
CA125 must be assayed from the same
sample and with the same equipment,
which means that a result for CA125
obtained from another sample or with a
different system cannot be used.

Pre-analysis

e 1 mL of frozen serum 4 h

For more information

www.eurofins-biomnis.com >
Examinations > Test code: HE4

<+ eurofins ‘

Biomnis

Contact

Laurence Strompf-Silvestre
Tel.: (+33) 01 49 59 63 14
LaurenceStrompf-Silvestre@eurofins.com

References

[1]. Institut National du Cancer. Conduites a tenir initiales devant des
patientes atteintes d’un cancer épithélial de I'ovaire / Thésaurus &
Synthése — Novembre 2018

[2]. Moore RG et al. The use of multiple novel tumor biomarkers for
the detection of ovarian carcinoma in patients with a pelvic mass
Gynecologic Oncology 2008;108: 402—408

[3]. Lamy P. HE4, un nouveau marqueur des cancers épithéliaux
ovariens : évaluation des performances analytiques Ann Biol Clin
2010;68(3):325-9

[4]. DAYANI et al. Diagnostic Performance of Risk of Ovarian
Malignancy Algorithm Against CA125 and HE4 in Connection With
Ovarian Cancer: A Meta-analysis. Int J Gynecol Cancer. 2016
Nov;26(9):1586-1593

[5]. Lokich E et al. Assessing the risk of ovarian malignancy
algorithm for the conservative management of women with a pelvic
mass. Gynecol Oncol. 2015 Nov;139(2):248-52

[6]. Moore RG et al. Evaluation of the Diagnostic Accuracy of the
Risk of Ovarian Malignancy Algorithm in Women With a Pelvic
Mass. Obstet Gynecol. 2011 August ; 118(2 Pt 1): 280—288

Li et al. Does risk ovarian malignancy algorithm excel human
epididymis protein 4 and CA125 in predicting epithelial ovarian
cancer: A meta-analysis BMC Cancer 2012;12:258

Moore RG et al. Comparison of a novel multiple marker assay vs
the Risk of Malignancy Index for the prediction of epithelial ovarian
cancer in patients with a pelvic mass American Journal of Obstetrics
& gynecology 2010,203(3):228

Moore RG et al. A novel multiple marker bioassay utilizing HE4 and
CA125 for the prediction of ovarian cancer in patients with a pelvic
mass Gynecologic Oncology 2009;112(1): 40-46

Eurofins Biomnis

17/19 avenue Tony Garnier

BP 7322 - 69357 LYON Cedex 07 - FRANCE
www.eurofins-biomnis.com

) 123RF/Goodluz

DS13-INTGB - August 2019 ¢



