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Abstract ; Ovarian cancer is a common gynecologic malignancy. The epithelial ovarian cancer is
usually insidious in onset and is difficult to be diagnosed at the early stage,and its mortality rate
ranks first among malignant tumors of the female reproductive system. There is lack of ideal clini-
cal tumor markers,therefore, it is of great significance to explore effective early diagnostic meth-
ods for epithelial ovarian cancer. Recent studies have shown that the mathematical model risk o-

varian malignancy algorithm (ROMA) had high value in the diagnosis of epithelial ovarian malig-
nancy at early stages. In this article,the diagnostic efficacy of ROMA ,and CA125,HE4 risk of
malignancy index, Copenhagen index,and other commonly used clinical markers and mathematical
models are compared in the diagnosis of epithelial ovarian cancer,and the article also elaborates
the progress of ROMA model and its clinical application.

Subject words:risk ovarian malignancy algorithm;risk of malignancy index;Copenhagen index;
epithelial ovarian cancer;diagnosis

B SR R M P PR R A RS TR R B A
TCRREAE , A= DT A T B, 12 Wi o IRHE
70% 8 F 2 Wik B oy ] SE T R 8 o — A,
H A, #8 BT 125 (cancer antigen 125,CA125) A Bff
2 H M 4 (human epididymis protein 4, HE4) 25 4F K
LT A= A b 7S W 32 T B S50 4 0 A B B
LB g 7 ] i L RURREE s S 2 BIAR Z I R
W, BRI RV B R R PR XU S A (risk
ovarian malignancy algorithm,ROMA) %5 & T Il 74

BiEEE.ZEH , ZCER LA WL, 60 EAKRFME
b EBEFEREAMNS, A X TEARXEKETHR 17 5
(100006 ) ; E-mail : wym597118@163.com

I #5 H 85 :2020-02-23; 1& [l B #§ : 2020-05-20

MR 2021 £ 27 %% 1

CA125 J HE4 KV, 5 B B H A 15 B, 3R ICE 2%
R HR S I R0 B L e e M R DR fr RN
FLA A e T SRS DU fiob 8 s 2 P R 7 R A K
ROMA 5 Al 519 S5 i e 5 A 3 4 7732k o o ) A 764 47
—#,

1 ROMA #EH#ITE F&

2009 4, Moore 5 2 HEAT T — T i BE M 2 o0
I R 58, R T 12 S5 Hhes 3 531 191 B < 2 s
WP AT ARG B I CA125 M HE4 /K
-, [ B 25 R 48 22 L, 38 5 Logistic 1105 43 #r 57

9

o =4 R At



Journal of Chinese Oncology,2021,Vol.27,No.1

FFHUE T ROMA BERL, fe s B Dy iU 1 93.89% b
£ I J72 P9 (epithelial ovarian cancer, EOC), [H I,
% EEMN LAY ER)R (food and drug administration,
FDA)tiE ROMA “y R A SRR IR 2 —

ROMA 580 H5R 245

7 22 1 : P1=—12.0+2.38xLN (HE4)+0.0626 xL.N
(CA125); 4628 J5 P1=—8.09+1.04xLN(HE4)+0.732xLN
(CA125), Hirft LN=H K X %4 (napierian logarithm) ,PI
Ry FU 45 %X (predictive index)

ROMA #5%% (% )=exp(P1)/[ 1+exp(PI) ]x100, H:H

exp(Pl)=e",
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bR EY .
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ECLIA ) 5 Ak 2% & S URL 96 2 I %2 1 (chemilumines-
cent microparticle immunoassay, CMIA ) , fF 5% & %& 8
HE4 7K F- 1] Bl 25 47 0% 09 38 0 A7 FF 55 9 7] B, SO [
{EL 52 R 48 28115 T0pmol/L, 4548 )5 140pmol/L; [
R BEZ2 2 | AR T S 3 HE4 A FEAG ;W Al Al i
HE4 7K - E Tt 20%~30% ;HE4 5 H 4 15 W IK 5
P AR FEECE IO HES S5 01 58 R S i
TR R R AN R R S CA125 Bk
AR, 5 CA125 BEA R HUN EOC 1) MU nT
=35 82%~97% ,AUC #5 i5 (0.91~0.96) , {H 15 5 14 4%
TR & (55%~79%)

ROMA f8 ¥ 1545 & T CA125 & HE4 /K-,
CA125 HE4 J ROMA il EOC /4 #5043 51l
69.1%~93.0% ,64.6%~81.7% ,75.0~97.0%, H¢ 545
N 53.0% ~92.0% ,86.0% ~100.0% ,69.0% ~95.5%
(Table 2), ROMA F1 CA125 XF F il EOC f4 i &k
JE i, T HE4 R 5 M d s o 76 500 B 51 18 i e
i, ROMA 5 HE4 ¥4 55 w5, i ROMA
RURE T 4F , N2 4 28 N R 52 ), SCHR s CA 125,
HE4 % ROMA Tl 26 25 i 82 EOC 14 8508k 2 43 5]
M 52.6%~75.6% ,28.3%~75.6% ,50.0~80.0% , 1 54
435K 70.19%~82.8% ,66.4%~97.5% ,64.8%~88.2% ,
AUC 73 %1 K 0.569~0.836,0.732~0.895,0.731~0.898 ;
T 4 28 J5 EOC Y 88U EE 4393 ol 74.6%~90.0% ,
91.4%~98.3% ,68.2%~88.4% , ¥ 5 43 5 1 63.6%~
91.6% ,90.0% ~98.3% ,68.2% ~88.4% ,AUC 4 ]}y
0.888~0.924,0.845~0.956,0.871%~0.980% , AJ Ui
CA125 HE4 F1 ROMA T i £ 1l il 4 25 J5 O 51 96

Table 1 ROMA cut-off values

Premenopausal Postmenopausal
Auth N - _
o Cut-off ~onigy  sp@) PPV(%) NPV(%) U oNa)  sP(%)  PPV(%) NPV(%)
value (%) value (%)
Moore!? 531 13.10 76.5 74.8 33.8 95.0 27.7 92.3 74.7 74.0 92.6
Cesare" 405 13.20 87.0 87.1 43.5 98.3 32.5 90.0 94.3 90.0 94.3
Zhang D 288 9.96 83.3 80.0 - - 43.3 92.9 95.0 - -

Note : N :numbers ; SN : sensitivity ; SP : specificity ; PPV : positive predictive value ; NPV :negative predictive value
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Table 2 Comparison of diagnostic efficacy of CA125,HE4 and ROMA

CA125 HE4 ROMA
Author N SN(%) SP(%) PPV (%) NPV (%) AUC(95%CI) SN(%) SP(%) PPV (%) NPV(%) AUC(95%CI) SN(%) SP(%) PPV(%)NPV(%) AUC(95%CI)
Dai XH"! 113 72.9 75.9 0.826 814 864 0.876 86.4 84.9 0.904
Xu GX!" 102 69.1 62.5 0.871 64.6 100.0 0.902 84.2 80.1 0.926
Ma YX!! 120 73.3  85.0 81.7 883 95.0 81.7
Wang YP™ 135 65.5 81.8 76.0 73.0 759 924 898 813 82.8 955 941 86.3
Yanaranop!™ 260 84 53 41 89 0.81(0.74~0.87) 66 86 65 87 0.82(0.76~0.89) 84 69 52 91 0.86(0.81~0.91)
Al Musalhi K" 213 79 62 38 91 0.81 71 90 68 91 0.82 75 88 65 92 0.84
Wei SU™I 158 85 92 91 89 75 98 96 85 94 93 90 86
Chen X! 232 93 67 0.93(0.88~0.97) 73 99 0.96(0.93~1) 97 80 0.97(0.95~1)
Wang JI"" Mata analysis 79 82 0.87(0.84~0.90) 76 94 0.89(0.86~0.92) 85 82 0.91(0.88~0.93)
Note : N :numbers ; SN : sensitivity ; SP : specificity ; PPV : positive predictive value ; NPV :negative predictive value; AUC:area under the ROC curve.
Table 3 Comparison of diagnostic efficacy of CA125,HE4,and ROMA at menopausal status
CA125 HE4 ROMA
Author Menopausal N SN SP PPV NPV SN SP PPV NPV SN SP PPV NPV
status @) (%) (B (W) AUC(95%Cl) @) (%) (F) (%) AUC(95%Cl) @) (%) (F) (%) AUC(95%CI)
Gong SP™! Premenopausal 518 75.6 72.3 20.6 96.9 0.836(0.757~0.915) 75.6 93.9 54.0 97.6 0.895(0.825~0.965) 80.0 88.2 39.1 97.9 0.898(0.829~0.968)
Postmenopausal 132 89.2 77.6 83.5 84.9 0.924(0.877~0.972) 82.4 98.3 98.4 81.4 0.956(0.922~0.990) 91.9 82.8 87.2 88.9 0.955(0.919~0.991)
Wang ZH!"! Premenopausal 401 54.1 82.8 61.1 78.3 73.8 66.4 64.0 78.2 78.7 64.8 63.2 85.7
Postmenopausal 89 76.6 63.6 81.8 444 70.2 90.9 88.6 68.0 83.0 68.2 732 539
Shin KH™! Premenopausal 177 52.6 70.1 0.569 31.6 97.5 0.793 52.6 87.9 0.792
Postmenopausal 89 90.0 85.7 0.917 75.0 914 0.939 95.0 87.1 0.980
Han KH?! Premenopausal 532 54.3 73.7 16.3 94.5 0.685(0.644~0.725) 28.3 97.3 50.0 94.5 0.732(0.692~0.769) 50.0 85.8 25.0 94.8 0.731(0.691~0.768)
Postmenopausal 344 74.6 91.6 64.7 94.6 0.888(0.849~0.919) 40.7 954 64.9 88.6 0.845(0.803~0.882) 79.7 88.4 58.8 95.5 0.871(0.831~0.905)
Note : N : numbers ; SN : sensitivity ; SP: specificity ; PPV : positive predictive value ; NPV :negative predictive value; AUC :area under the ROC curve.
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Ar A TGRS KK o iR R R s I U=0, 4nff
IR SR AR, W U=1; R Rwasf=2,
U=3, M AR RN . 154 1 4 DL B s4E 13 >50
2 WA A B R B 2 IR S I M=3, K 48 28 5L
ERE <50 % 00 M=1, 1% CA125 (HEERA AKX
o, B JE — 2 2E AN LY 2 SOK RMIT 3 Ry
RMI1 % RMI4, {HAHSCHESE R RMIL #9121 % i
o, RS TTZ N A, AE DU R A S8 Sk RMI
() B A SHE R 200, I SH(E 12 W 51 ST i 9 5
K (85.4% ) 5 T (96.9% ) fc i 5 ELER 75 1P Adi Bt
T 75 R B W R T BB W A 22 5, DA T 5 M)
RMI LAY, Anton %5 ZEAG T TR ALIEZ £
i T AR BB RMT P43 (52 SO 25 53, R Bt
B THRER , AL EAEZLREE T, RO-
MA F§ B B 5 S 3575 T RMI 5% (Table 4)

K g 255 0K ,Musalhi 1A 3 ROMA #5 %16
R 2t 28 2 P R BURR B BRI T RMITL, {H 0 48 28 5 4o M
A RSP L T Yanaranop A 7E 48 28 i IH &
t ROMA F1 RMI 5 £ 500 g S AHRL (AUC 43514
84.4% 1 85.6%) ,{H RMI 7£ 41 28 J5 13 L vh W 56
i+ ROMA (AUC 4351k 87.9%F1 84.0%)., #= V&
SEIE 1L SE 93 191 B 5L R R K I ROMA 2
W s 22 i R 246 25 i O 55 b B P O T 1 o 1 R 8
w1 RMI,

5 ROMA 3E#15 Sassone BEIEN RS
AR5

R T R 2 W N & A |, Sassone 55 200

aob YR PR A 143 555 IR S HUE AL T 1991
AERR T B AN I 4 R YL (Table 5), LL=
O A Sy H KT B BV iR A B o, BRCRRE A
100% , #5521 83% , FHA: TOMAE Ry 37% , BF A4 11 1)
5N 100%, &L, Yanaranop %53 % 1 ROMA
5L Sassone W43 £ 48 A B 4F 1 100N 4 (B (AUC
5197 0.86 K& 0.77) i Al e 5 RMI $55AH[R] , 32 #
7 ) T 1 = 08 PR 285 ) S D I AR B U R

6 ROMA FEHSFAMRRIEHMLLER

B AR K45 %0 (Copenhagen index, CPH-T) J& Hi
FHAZ %% MA Karlsen 552775 2015 4F 2 Hi 1 7500 61
S R XU, R/ N BB E AR, [RIRRSS 5 T ORI
CAI125 [t HE4 AT MG AR AU T4 20k 2s . B
HHRARXMT

CPH-1=-14.067+1.0649x1Log,(HE4)+0.6050xLog,
(CA125)+0.267x4F#4/10

PP (I 2 ) =e @/ [ 1461 ]

CPH-1 5 ROMA #5 £ #iill EOC &% BEAH L , T
CPH-T B8 & S 5 PR I #25 T ROMA (Table 6) ., [F]
I, BRIk 77 A5 28— 25 B 5L TR o B R A7 4y
AU RIS B 8 20 DL A 2R g 32 2 A B S
Jif 98 (less common ovarian histopathologies , LCOHs) i
#  CPH-1 M URE 9 32.6% , iR 94.7%,
ROMA UL N 44.6% ,F5 510 87.6% . X W . fik
T HAE AR > UL ZH 255 B 27 2 AU B S R (non-
less common ovarian histopathologies , Non-LCOHs)

PN CRE . Yoshida 48 FEWFSE T 384 il 20k, £

Table 4 Comparison of diagnostic efficacy of RMI and ROMA

RMI
Author

ROMA

SN(%) SP(%) PPV(%) NPV(%)

AUC(95%CI)

SN(%) SP(%) PPV(%) NPV(%) AUC(95%CI)

Chen LX™! 292 80.0 75.8 66.7
Yanaranop M"™ 260 78 80 60
Al Musalhi Ki 213 77 82 56 93

86.3 0.87(0.81~0.92) 90.0 78.0 71.2
90 0.88(0.83~0.93) 84 69 52 91 0.86(0.81~0.91)

92.8 0.97(0.95~0.99)

0.85 75 88 65 92 0.84

Note : N :numbers ; SN : sensitivity ; SP: specificity ; PPV : positive predictive value ; NPV :negative predictive value; AUC:area under the ROC curve

Table 5 Sassone scoring system

Value Inner wall structure Wall thicknesss(mm) Septa(mm) Echogenicity

1 Smooth Thin<3mm No septa Sonolucent

2 Irregularities <3mm Thick>3mm Thin<3mm  Low echogenicity

3 Papillarities>3mm Not applicable , Mostly solid Hick>3mm Low echogenicity with echogenic core
4 Not applicable , mostly solid Mixed echogenicity

5 High echogenicity

12

Mg ERE 22 £%27 %% 11



Table 6 Comparison of diagnostic efficacy of CPH-I and ROMA

in the risk assessment of ovarian

Author CPH-I ROMA cancer[D]. Yinchuan:Ningxia Medi-
SN(%) SP(%) AUC(95%CI) SN(%) SP(%) AUC(95%CI) cal University,2018.
Ma YXM 120 100 85.5 - 950 817 —[5] HVEERD S B S 5L K
Chen YNZ! 1018 93.8 974  0.97(0.95~0.99) 92.7 87.6  0.97(0.96~0.99) W 45 85 (85 7 28 2 7 1 % P 1 3
(18] . ~
CE R e T
MA Karlsen™ 1055 95.0 784 096 950 71.1 0.954 IR 7Rk, 2018, 34

Note : N :numbers ; SN : sensitivity ; SP : specificity ; PPV : positive predictive value;

NPV :negative predictive value; AUC :area under the ROC curve.

& EOC | J5 & PEE EOC F% B 1 b1 5598 138 S i
o, R BE R BEOC 5 Rk IR B CPH-T %% BE I 4 T
ROMA , W4 35 i) SRk 3 R S M #0422 0 89% 11 85% .,
4 I A 2 Y M R A, T A REURR T B
5 72% SR T 85%, 1L, CPH-T 47 B0 H:
ROMA 84yt i) B9 52988 XURS: PEAG A8

Zi I ,ROMA #5802 5 1 CA125 ) HE4 1L iE
FRAZR, IFFHIETALRN, 5 CA125 HE4,
RMI ,Sassone # /P4 R L, #7 T EOC 12
W {H H T IG5 — A ROMA 5 5500 fee A8 7500 48
RIGFAE, JoHZ B R EOC Ik AE, H T
LCOHs M2 Wi i i A 1 201 3 5 1 CPH-T KA %
OB 2R, LU N R 2 Mm% = T ROMA,
A R A T B O SR XU PEAR AT {H ROMA &
CPH-T ¥4y = T [ e S0 1 R B B 915 1Al 1 4 DG
SCHK R T B R 3 e 0 AR TR A AN [ B A AR
T PR 4 0 1 1 S S0 e DXL DA e 1 o 1 3R
WU R S S R AN AR S R B R A,
22 15 R 0 BE ML T BEAIF 58 S fif e
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