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MERKKIAINEITA GYNE-
KOLOGISESSA ONKOLOGIASSA

« Epiteliaalinen muna- « Ca-125, HE4, TATI
sarjasyopa

* ltusolukasvaimet ja . HCG, AFP, LDH
trofoblastisairaudet

. Eranu_loosasolu- « Inhibiini B, estradioli,
asvaimet AMH

. Endc_)metrium- . HE4?
karsinooma



GRANULOOSASOLUKASVAIN

Matala-asteisesti maligni: 10-33%
uusiutuu

Uusii myohaan (ad 20 vuoden kuluttua)
5% ennen puberteettia

Tuottaa estrogeenia ->diagnoosi (E2
postmenop. <0,20 nmol/l) ja komplikaatiot
(10%:lla my0s endom. Ca)

Inhibiini B markkeri (postmenop. <10 ng/l)
10-yr OS 90% St |, 0-22% St

DiSaia 2002, JIM12
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Fig. 1 Serum MIS/AMH measurements correlate with gross aggregate tumor mass. Linear regression analysis shows significant

direct correlation between patient serum MIS/AMH levels in hg/ml drawn within 3?days before surgery and gross aggregate tumor
mass in ...

Henry L. Chang, Nima Pahlavan , Elkan F. Halpern, David T. MacLaughlin
Serum M?llerian Inhibiting Substance/Anti-M?llerian Hormone levels in patients with adult granulosa cell tumors directly
correlate with aggregate tumor mass as determined by pathology or radiology

Gynecologic Oncology Volume 114, Issue 1 2009 57 - 60

http://dx.doi.org/10.1016/j.ygyno.2009.02.023



ITUSOLUKASVAINTEN
KASVAINMERKKIAINEET

Tyyppi AFP |HCG |LDH
Dysgerminooma - + +
Endodermal sinus tumor |+ - _
Maligni teratooma + - ;
Koriokarsinooma - + _
Embryon. karsinooma + + -
Sekatuumori + + ?
Polyembryooma + + ?

Lu 2005, DiSaia 2002, JM 05




EPITELIAALINEN
MUNASARJASYOPA



CA-125: SEKOITTAVIA TEKIJOITA

« Hyvanlaatuiset tilat (raskaus,
endometrioosi jne.)

« Endometrium-karsinooma,
tuubakarsinooma

« Haimasyopa, paksusuolen syopa
* Rintasyopa

« Keuhkosyopa

» Ascites mista tahansa syysta




DIAGNOOSI

Lievia CA125 —nousuja vol esiintya

10 — 60 kk ennen diagnoosia (Zurawski
et al. 1988, Bast et al. 2005)



ONGELMIA

« 20 % munasarjasyovista el iimenna
CA125:ta (erityisesti musinoottiset)

e FIGO STAGE I:ssa seerumin CA125 on
Koholla (> 35 kU/L) vain 50 — 60 %:ssa
notilaista




TOISTUVAT CA125-MITTAUKSET

* Benignit tilat: stabiili
 Munasarjasyopa: 1 tasot ajan kuluessa
(Skates et al. 1995 and 2003)

« CA125-Il testi: paivittainen
variaatiokoeffisienssi < 5 %



LANTIOTUUMORI: RMI

Jacobs et al. 1990 originally
RMI=U X M x serum CA125

U = Ultrasound score (1 — 4)

M = Menopausal status (1 — 4)
RMI > 200: viittaa maligniteettiin
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Early treatment of relapsed ovarian cancer
based on CA125 level alone
versus
delayed treatment based on conventional
clinical indicators

Results of the randomized
MRC OVO05 and EORTC 55955 trials

Gordon Rustin (Mount Vernon Cancer Centre)
and Maria van der Burg

On behalf of all OV05 and 55955 Collaborators
31st May 2009

Formatted to fit screen by JM 09



http://www.gcig.igcs.org/index.html

Objective of Trial

* To investigate the benefit of early
chemotherapy for relapsed ovarian
cancer, based on a raised CA125
level alone, versus delayed
chemotherapy based on
conventional clinical indicators

ASC®
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Clinical

MRC | onie

Tral Design £MEORTC

?&u Orga

Ovarian cancer in complete remission
after first-line platinum based chemotherapy
and a normal CA125

REGISTER
Blinded CA125 measured

every 3 months

[ CA125>2 x upper limit of normal ]

RANDOMISED
Early treatment Delayed treatment
Clinician and patient informed Clinician not informed, treatment

delayed until clinically indicated

Meeting
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Overall Survival

Clinical
Trials
Unit

MRC

@EORTC

n Organisation for Research
ntof Cancer

HR=1.00 (95%CI 0.82-1.22) p=0.98

1.00

0.75

Proportion surviving
0.25 0.50
| |

0.00

Abs diff at 2 years= 0.1%

(95% CI diff= -6.8, 6.3%)

—  Early
— Delayed

Number at risk
Early 265
Delayed 264

247
236

12

211
203

| | | | |
18 24 30 36 42

Months since randomisation

165 131 94 72 51
167 129 103 69 53

48 54 60

38 31 22
38 31 19
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iIme from randomisation to first
deterioration in Global Health Score (or death)

Clinical
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HE4 (WFDC2)*

 Alunperin loydetty epididymiksesta (kirchhoff ym. 1991)

* Merkitys: proteiini-proteiini interaktiot,
Immuunipuolustus, solujen kasvu ja
erilaistuminen, miehen fertiliteetti??? (Liym. 2009)

 Erityisesti seroosissa munasarjasyovassa

« Soveltuu mahdollisesti myos
korpuskarsinoomaan

o Kayttaytyy naisilla ian mukaan painvastoin kuin
Ca-125

*Human Epididymal Secretory Protein E4, WAP Four Disulphide Core Domain Protein 2



ENDOMETRIOOQOSI, CA-125 JA
HE4 (Huhtinen K ym. Br J Ca 2009

 s-Ca-125
« Koholla SEKA
munasarjasyovassa

ETTA
endometrioosissa

 EI koholla kohtu-
syovassa

s-HE4

Ovario-ca: 1125 pM
Korpus-ca: 99,2 pM
Endometrioosi: 46 pM
Terveet: 41 pM



Moore RG et al. Gynecol Oncol
2008;108:402-8

Table 6

Comparison of premenopausal and postmenopausal benign groups to cancer

Marker Pre-menopausal benign Post-menopausal benign

combination  (n=82) vs. all cancers (n=284) vs. all cancers
(n=67) (n=67)

ROC-AUC  p-value for ROC-AUC  p-value for
(95% CI) comparison of  (95% CI) comparison of

ROC-AUC to ROC-AUC to
CA125 CA125
CA125 80.6% - 86.5% -
(73.4-87.7) (80.6-92.4)
HE4 92.9% 0.0004 88.7% 0.5220
(88.7-97.0) (83.0-94.4)
CA125+HE4 93.1% <0.0001 90.7% 0.1173

(89.0-97.2) (85.4-96.0)




Risk of Ovarian

MAlighancy*

Premenopausal: predictive index (PI).
-12.0+2.38*LN[HE4]+0.0626*LN[CA 125]
Postmenopausal: predictive index (Pl)
-8.09+1.04*LN[HE4]+0.732*LN[CA 125]

— Risk of Ovarian Ma
ROMA score (%) = ex

Moore RG ym. Obstet Gynecol 2011,

ignancy score:

o(P)/[1exp(P1)]*100



ROMA

Prospektiivinen, sokkoutettu tutkimus

472 naista, joilla lantiotuumori ja
suunniteltiin leikkausta

255 pre- ja 217 postmenopausaalista
383 benignia tautia ja 89 syopaa
Syopainsidenssi 15 % (ovarioca:n 10 %)




ROMA JA MUNASARJASYOPA

PREMENOPAUSSI « POSTMENOPAUSSI
Sens. 100%  Sens. 92,3 %

Spesif. 74,2% « Spesif. 76,0 %

NPV 100%



ROMA JA KAIKKI SYOVAT (MYOS
RAJALAATUISET)

PREMENOPAUSSI « POSTMENOPAUSSI

e Sens. 81,3 % e Sens. 90,2 %
e Spesif. 74,2 % e Spesif. 76,0 %
e NPV 98,3 % e NPV 95,8 %

* PPV 17,8% * PPV 56,1 %



Statistical characteristics of HE4 levels (pM) for benign disease

Premenopausal Postmenopausal
Age group
(n=1042) >30y 30-39y =40y <60y 6069y 70-79y =80y
n 76 155 362 197 145 79 28
Mean 459 60.0 58.2 61.4 86.4 98.8 171.6
SD 14.9 142.1 59.9 35.5 715 64.4 238.0
Median 455 449 50.9 52.2 68.5 83.0 109.5
Range 11.2-84.9 124-1799 10.3-1037 15.2-210.3 18.3-678.6 29.9-403.2 50.8-1339

HE4, human epididymis protein 4.
Moore. Comparison of serum HE4 and CA125 levels in benign gynecologic disease. Am ] Obstet Gynecol 2012.



Scatterplot of serum HE4 levels by age group
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BENIGNIT GYNEKOLOGISET
TAUDIT, HE4 JA CA125 | 5502

(Moore ym. AJOG 2012)

43/57%

Tautl HE4 1 Ca-1251 o

Endo- 3 % 67 % <0.0001

metrioosi

Sergosit 8 % 20 % =0.0002

tuumorit

Myomat 8 % 26 % =(0.0083

Dermoidit |1 % 21 % =0.0004
10 % 37 % =0.014

PID
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HE4:N NORMAALIARVOT (pmol/l)

 Moore ym. 2012 ~imlab
* Premenopause <89 * Premenopause <70
* Postmenopause <128 Postmenopause <140

Obs: Sydamen
vajaatoiminnassa voi
olla ad 500!




Sensitivity and specificity plots of human epididymis protein 4 (HE4) (A and B, respectively)
and carbohydrate antigen 125 (CA-125) (C and D, respectively) determination in the diagnosis
of ovarian cancer.

A Sensitivity (95% Cl) B Specificity (95% Cl)
— - 1. Park et al. 091 (0.81-0.97) @ | 1. Parketal 094 (0.91-0.97)
— @ 2. Bandiera et al. 0.80 (0.71-0.87) -®| 2 Bandieraetal. 097 (0.93-0.99)
L o 3. Escudero et al. 0.75 (0.67-0.83) 3. Escudero et al. 099 (0.96 - 1.00)
—®— 4. Molina et al. 0.79 (0.71-0.86) 4. Molina et al. 099 (0.97 - 1.00)
— 5. Holcomb et al. 0.65 (0.46-0.80) @ 5. Holcomb et al. 092 (0.87-0.95)
—— 6. Chang et al. 0.73 (0.59-0.84) @ 6. Changetal. 099 (0.95-1.00)
— 18- 8. Jacob et al. 0.86 (0.68-0.96) —0— 8. Jacob et al. 0.86 (0.76 - 0.93)
— @ 9. Van Gorp et al. 0.75 (0.67-0.81) @ 9. Van Gorp et al. 0.83 (0.78-0.88)
@ 10. Montagnana et al. 0.76 (0.63-0.87) ~———| 10. Montagnana et al. 0.94 (0.83-0.99)
—@- 11. Yip etal. 0.87 (0.81-092) L 2 11. Yipetal. 0.89 (0.86-0.92)
——@ 12. Modarres Gilanietal. 0.99 (0.88 - 1.00) ~—@& 12 Modarres Gilanietal. 099 (0.91-1.00)
i 13. Abdel-Azzez et al. 0.83 (0.68-0.93) o—— | 13. Abdel-Azzez et al. 0.88 (0.68-0.97)
—@- 15. Nolen et al. 0.73 (0.67-0.79) —@- 15. Nolen et al. 085 (0.79-0.91)

. Pooled Sensitivity = 0.79 (0.76 to 0.81) » Pooled Specificity = 0.93 (0.92 to 0.94)

Chi-square = 40.94; df = 12 (p = 0.0001) Chi-square = 111.52; df = 12 (p = 0.0000)
0 0.2 0.4 0.6 038 1 Inconsistency (l-square) = 70.7 % 0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 89.2 %
Sensitivity Specificity

C Sensitivity (95%Cl) D Specificity (95% Cl)
— @ 1. Park etal. 0.73 (0.60-0.83) @ | 1.Parketal. 095 (0.91-0.97)
-@- | 2. Bandieraetal. 094 (0.88-0.97) — @ 2. Bandiera et al. 0.73 (0.65-0.79)
@ 3. Escudero et al. 0.80 (0.72-0.87) @ 3. Escudero et al. 067 (0.61-0.72)
T 4. Molina et al. 0.83 (0.75-0.89) @ 4. Molina et al. 0.71 (0.65-0.76)
®— | 5 Holcomb etal. 0.85 (0.69-0.95) —@— 5. Holcomb et al. 0.59 (0.52-0.66)
@ | 6.Changetal. 0.88 (0.77 - 0.96) —— 6. Chang et al. 0.58 (0.50 - 0.66)
*—— 8. Jacob et al. 0.69 (0.49-0.85) —@— | 8 Jacobetal. 090 (0.81-0.96)
—&- 9. Van Gorp et al. 0.80 (0.72-0.85) o 9. Van Gorp etal. 0.82 (0.76-0.86)
———r 10. Montagnana et al. 071 (0.57-0.82) ° 10. Montagnana et al. 0.78 (0.63-0.88)
— @ 11. Yip etal. 0.74 (0.67-0.81) ® | 11.Yipetal 0.94 (0.91-0.96)
— @1 13. Abdel-Azzez et al. 0.73 (0.57-0.86) e 13. Abdel-Azzez et al. 0.79 (0.58-0.93)
———@®— | 14, Anastasi etal. 0.88 (0.71-0.96) @ | 14. Anastasietal. 0.88 (0.80-0.94)
-@- 15. Nolen et al. 0.75 (0.69-0.80) e 15. Nolen et al. 0.83 (0.76-0.88)

* Pooled Sensitivity = 0.79 (0.77 to 0.82) A4 Pooled Specificity = 0.78 (0.76 to 0.80)

Chi-square = 35.92; df = 12 (p = 0.0003) Chi-square = 230.48; df = 12 (p = 0.0000)
0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 66.6 % 0 0.2 0.4 0.6 0.8 1 Inconsistency (-square) = 94.8 %
Sensitivity Specificity

Ferraro S et al. J Clin Pathol 2013;66:273-281

Copyright © by the BMJ Publishing Group Ltd & Association of Clinical Pathologists. All rights reserved.




Likelihood ratio plots of human epididymis protein 4 (HE4) (A and C) and carbohydrate
antigen 125 (CA-125) (B and D) determination in the diagnosis of ovarian cancer.
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EPITELIAALINEN
MUNASARJASYOPA:
MILLOIN CA-125 JA/TAI HE4?

Ca-125 |HE4
Diagnoosi Premenop. |Kylla Kylla
Postmenop. | Kylla El
Sytostaattihoidon Kylla Ei viela
tehon seuranta
Jalkiseuranta El Ei

rutiinisti




HE4 JA ENDOMETRIUM-
KARSINOOMA



Cal25 AND HE4 IN
POSTMENOPAUSAL WOMEN

Tumor Controls |St | Endometrial |P-value
marker | (n=156) cancer (n=122)
Median Median (range)
(range)

CAl125 |[11.2 14.5 0.0001
(Uml)  1(3.3-73.6) |(3.0-432.9)

HE4 (pM) | 35.4 60.5 <0.0001
(18.0- (1.1-1022.1)
127.8)

Moore RG et al: Gynecol Oncol 2008;110:196-201; JM12




SENSITIVITY OF CA125 AND HE4
IN CONTROLS VS. ST | CANCER

Marker Specificity | Specificity | Specificity
combination |90% 95% 98%
CA125 30.0% 20.8% 12.9%
HE4 48.4% 37.9% 29.3%
CA125+HE4 |51.6% 41.7% 34.4%

Moore 2008; JM12




Preoperative serum concentration of HE4
and CA125 in patients with endometrial
carcinoma

S.K. Saarelainen, N. Peltonen, T. Lehtimaki, A.
Perheentupa, M. Vuento, J.U. Maenpaa

Tampere University Hospital, Turku University
Hospital, Finland

IGCS 2012



Methods

* Preoperative sera were collected from 98
consecutive patients diagnosed with endometrial
carcinoma

 All patients were scheduled for a hysterectomy,
bilateral salpingo-oophorectomy and pelvic (+/-
para-aortic) lymphadenectomy

e Serum concentrations of HE4 and CA125 were
assessed by ELISA and correlated with the final
histopathological report
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Results

e The serum concentrations of HE4 and CA125 were
higher in the metastatic group than in the group with a
local disease (P=0.001 and P<0.001, respectively)
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HE4

Results

e The serum concentrations of HE4 and CA125 were
higher in the group with deep (250%) myometrial
Invasion (P<0.001 and P<0.001, respectively)
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Multivariate analysis

 HE4 was the only predictor for a metastatic

disease (OR,
=0.007)

1.012; 95% CI 1.003-1.021;

« HE4 and grade were associated with the

resence of d
1.009-1.037;
1.011-3.121;

eep invasion (OR, 1.023; 95% Cl,
P=0.001 and OR, 1.776; 95% CI,

P=0.046, respectively)
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Conclusion

* Preoperative HE4 may be superior to
CA125 in predicting a metastatic disease
In endometrial carcinoma
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Conclusion

« Serum concentrations with respect to
metastatic disease

— HE4: 148.6 pM (50.9-504.7 pM) vs. 77.2 pM
(21.3-449.6 pM)

— CA125: 20.0 U/mL (2.6-180.7 U/mL) vs. 4.3
U/mL (0.4-622.2 U/mL)

 CA125 levels are below the treshold (35
U/ml)
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LOPUKSI

Ca-125 ja HCG edelleen parhaat

HE4 kannattaa tutkia ainakin epaselvissa
tapauksissa premenopaussissa

Inhibiini B:n jJa E2:n rinnalle GCT:ssa tulee
ehka AMH

HE4:ssa on potentiaalia endometrium-
karsinooman merkkiaineeksi
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