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JRBE RS BHAE 10 (positive predictive value, PPV) B 4 15l f (negative predictive value, NPV) & Bl 4Kt |
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Diagnostic performance of the IOTA Logistic regression model 2 for differentiating benign from
non-benign adnexal masses
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[Abstract] Objective To evaluate the diagnostic performance of the IOTA Logistic regression model
2 (IOTA-LR2) for differentiating benign from non-benign (malignant + borderline) adnexal masses, and to compare
its performance between premenopausal and postmenopausal women. Methods This retrospective study included 198
patients with ovarian/adnexal masses confirmed by surgery and pathology at the Second Hospital of Hebei Medical
University from July 2019 to June 2020 (including 66 cases of non-benign masses). Preoperative IOTA-LR2 risk
estimates (LR2% ) were collected, with postoperative pathology as the reference standard. Using a predefined cutoff of
LR2% =10% to classify a mass as non-benign, we calculated sensitivity, specificity, positive predictive
value (PPV) , negative predictive value (NPV) , and likelihood ratios. Receiver operating characteristic (ROC)
analysis was performed to assess discrimination, and subgroup analyses were conducted in premenopausal and
postmenopausal women. Results TOTA-LR2 achieved a sensitivity of 90.91% and a specificity of 85.61% , with an
area under the curve (AUC) of 0.917 (95% CI: 0.875—0.960). The kappa statistic was 0.729 (P<C0.001), indicating
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strong agreement with the pathological diagnosis. In subgroup analyses, the premenopausal group showed a sensitivity
of 85.00% and a specificity of 89.42% (Kappa=0.641; AUC=0.893, 95%CI: 0.799—0.986) , whereas the
postmenopausal group showed a sensitivity of 93.48% and a specificity of 71.43% (Kappa=0.673; AUC=0.847,

95%CI: 0.745—0.948). The overall PPV was 75.95% and the NPV was 94.96% . Conclusion

The IOTA-LR2

diagnostic model demonstrates good performance for differentiating benign from non-benign adnexal masses, with high

sensitivity and a low risk of missed diagnosis; however, specificity is relatively lower in postmenopausal women.

Therefore, in dinical practice, positive ( ==10%) results should be interpreted in conjunction with serum biomarkers

and other imaging findings to reduce unnecessary interventions due to false positives.
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Table 1 Comparison of baseline characteristics and IOTA-LR2 model variables between patients with benign

and non-benign adnexal masses | classified by pathological diagnosis)

a1 B Gy %) RERT PR, %) Lol Y b4 B T
%5 25 i %2 )5 i Jc [M(QR) ,mm]
R C| 132 35.4+16.4 104(78.8) 28(21.2) 7(5.3) 125(94.7) 0.0(36.0)
3 L2 66 52.5+12.9 20(30.3) 46(69.7) 35(53.0) 31(47.0) 41.5(27.5)
/3 Z Ak 7.380 44.192 59.971 5.346
P <0.001 <0.001 <0.001 <0.001
N I FL SR 8 (8, 06) PERERHLI] (1%L, 7%6) R (1%, %)
215 %L - X -
H 5 H ¥ H ¥
B2 132 1(0.8) 131(99.2) 15(11.4) 117(88.6) 28(21.2) 104(78.8)
A Bk 66 5(7.6) 61(92.4) 38(57.6) 28(42.4) 0(0.0) 66(100.0)
Al - 47.935 -
P{H 0.016" <<0.001 <<0.001"
“Fisher ¥ i ¥ 55
2.2 TOTA-LR2BLIR SR RE A SR %2 I0TA-LR2 5B U EE

BEAE R MR 33.3% (66/198), #4)E
WA AR B PR R 62.2% (46/74) . % T i
fH (PPV/NPV) Z B REEm, k25 0] [gexf
T AE PR A . L LR2% =10% 1 b Ak R,
IOTA-LR2 BRI T A M 119 61 3E R 79 fil .
DL B 45 0 4 hm o, S TR K B B R RO PR Y
I3 58 R B E 2 W RcRE - 8O 90.91% (60/
66) , 4 % B 85.61% (113/132) , PPV
75.95% (60/79) , NPV 94.96% (113/119) ;
+LR 6.32, — LR 0.11, & & M # %
87.37% (173/198), #y % 45 %4 J=0. 765, Kappa
fH0.729 (P<0.00D), #/RIOTA-LR2 K5
WIS A R B RO — 2, Wk 2,

2.3 HAFRF VAN AP ILGEA 124 £
ot 25 iy UN Lo AR, o B AN R Oy R 104
B (83.9%)> . dE K M 20 il (16.1%) , U
LR2%=10% A Rk B pE, BEALHU0 A K 96 6]
e RPE 2861 . DL BRES R & Fr i, TOTA-LR2
T AU X At 28 T O S8 R R ) W B A B 12

e . B OE 85.00% (17/20) , KR R B
89.42% (93/104) , PPV 60.71% (17/28) ,

NPV 96.88% (93/96); +LR8.05, —LRO.17,

Table 2 Comparison of IOTA-LR2 and pathological
diagnosis
(n=198, il %0)

TIOTA-LR2 it il

Ik PR 52 B it
e R R
R 60 6 66
R 19 113 132
it 79 119 198
YE 107.425
P <<0.001
Kappa {t(95% CD 0.729(0.588~0.871)
PPV (95%CD 75.95%(0.650~0.849)
NPV (95%CD 94.96%(0.894~0.981)

SR ME T R 88.71% (110/124) , £y & F5 B J=
0.744, Kappa f J 0.641 (P<<0.001) , % ¥
IOTA-LR2 5 B 7F 48 28 1) N #F b B A7 b 45 — 3%
(3,

2.4 )5 BE WA ABFTRPIA 74604 2
Jo B B R E, WHE IS WA R N R 28
i (37.8%) M dE R P 46 ] (62.2%) . LA
LR2%=10% Fl R RPE, BEASHUN A R P 23 4
JERAESLE . TOTALR2 BRI 7 45 28 )5 5P 5 i
R PR S 0 rp 3R O A a2 W AR O



e BE RE R % R

HATE HOSW e 523 -

R3 HEHIOTA-LR25RIEISH T RE
Table 3 Comparison of IOTA-LR2 and pathological

diagnosis in premenopausal women

(n=124, %0
P IOTA - LR2 il il
/8 63 RE 3
4k Rk 17 3 20
R 11 93 104
it 28 96 124
pas! 53.146
PiA <<0.001
Kappa i (95% CD 0.641(0.416~0.865)
PPV(95%CD 60.71%(0.406~0.785)
NPV(95%CD 96.88%(0.911~0.994)

93.48% (43/46) , FF H FE 71.43% (20/28) ,
PPV 84.31% (43/51), NPV 86.96% (20/23);
+LR 3.27, — LR 0.09, & {k # # %
84.46% (63/74), 2y %45 % J=0.649, Kappa &
9 0.673 (P<0.001), #£/5 IOTA-LR2 5% i
SRS A a2, k4,
%4 HEFEIOTA-LR25HIEISHTEBR
Table 4 Comparison of IOTA-LR2 and pathological

diagnosis in postmenopausal women

(n=74,B1%0)
A IOTA-LR2 il n
Ik R [ERE3
4E R 43 3 46
B 8 20 28
it 51 23 74
YAH 34.232
P{A <<0.001
Kappa {8 (95% CD 0.673(0.441~0.904)
PPV(95%CD 84.31%(0.714~0.930)
NPV(95%CD 86.96% (0.664~0.972)

2.5 ROCHMZn i LEERER HETIOTA-LR2
BB B0 3 2 WU (LR2%) 224l ROC fh £k
I35 AUC (Delong %), & ROC 43 #7 i 7w
AUC H0.917 (95%CI: 0.875~0.960), #2751
T ELA B S0 BE ) o SR 29 5 48 B R AL R
W R R AW, SRR ERMER
10.86% (0.1086), % & X N BB 90. 91% . ¢
S 85.61% . WAL RESZE NN g mid
AUC 4 0.893 (95%CI: 0.799~0.986), #x1:#
Wi {4 0. 111, X hy sk B 85.00% . 4% 5 J&
89.42%; #i & J5 #H AUC K 0.847 (95%CI:
0.745~0.948) , IR AEM W fH > 0. 106, XF L ek
JE93.48% . HE SR 71.43% . RR R4y 2 B

BT (25 5 TR 1000 B(E T, $7R R 1024 45
NG — A HA T L ST A . WA 1,

1. 00
— A5
- HLZEH
o
0.75 i
%o. 50§
B i
;
0.254 — AUC=0.847 (95%Cl: 0.745-0.948)
== AUC=0.893 (95%CI: 0.799-0.986)
=+ AUC=0917 (95%CI: 0.875-0.960)
0.00 0.25 0.50 0.75 1. 00

155
Bl 1 IOTA-LR2 & F Bf A4 R B MBI ROC i £k (&
ERIREEREDE)
Figure 1 ROC curves of IOTA-LR2 model for predicting
benign and malignant adnexal masses (overall and

stratified by menopausal status)

R ik — 20 PP Ak 4 28 S N R B R R R AR S R
PTG A 5T X AS [ B AT T SO 4
Br, @8R 8R: MEMHO0 1085 £ 0.12~0. 25
W, 4020 )5 A4 SR T1.43%, i AU B
93.48% TRz 91.30%; MBWMHEF - Lm=E
0.30/0.40/0. 50 B, R BE 43 50 N B % 82.610%/
76.09%/67.39%, i k¢ F B AL N 71.43%/
75.00%/78.57% . WHE 5. R EARM AT,
o 25 Je N HE Rl 1 R 6 B TR R R AR 2 A
PR, HoATRE DUBUR B T B AR .

2.6 TOTA-LR2 /78578 H [E A H i i 7 7 )
[ HIOTA-LR2 1 6 AT AR & [4F il G
SRR ) . MUK (=0, A=D1 . il a3k
Rl (=0, A=D. LR KE ELD
), EBEAHMN (F=0, E=D. FH¥ (K=0,
FH=1 | [FRBErg A £ KK Logistic 1 G B LU
“AERME CEM-FR M /RWT RS R 4
W oR . 4 (OR=1.067, 95%CI. 1.032~
1.108, P<<0.001) ., f@/K (OR=7.932, 95%CI:
2.463~28.862, P<C0.001) . #F IfiL % B9 FL % Ik %=
# (OR=26.567, 95%CI: 2.557~645.321, P=
0.012) , FHEH /| K2 (OR=1.041, 95%CI:
1.017~1.068, P=0.001) K %% B AN B (OR=
16.665, 95%CI: 5.610~59.509, P<C0.001)
yoE ISR R A RS e = 2o N N 7l e S
ARSI (P=0.991), W6, HTiZNAE
R TR ) AR R 48 ROC i £k, BiR AUC K
0.950 (95%CI: 0.919~0.982), R HFEFHE A
B rp B R4 09 40 1 g
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Table 5 Sensitivity analysis of different thresholds after menopause

B BURE BRI Youden PPV NPV PLR NLR e % TP FP TN FN
0.05 0.978 0.429 0.407 0.737 0.923 1.712 0.050 0.770 45 16 12 1
0.08 0.957 0.643 0.599 0.814 0.900 2.678 0.067 0.838 44 10 18 2
0.10 0.935 0.714 0.649 0.843 0.869 3.271 0.091 0.851 43 8 20 3
0.12 0.913 0.714 0.627 0.840 0.833 3.195 0.121 0.838 42 8 20 4
0.15 0.913 0.714 0.627 0.840 0.833 3.195 0.121 0.838 42 8 20 4
0.20 0.913 0.714 0.627 0.840 0.833 3.195 0.121 0.838 42 8 20 4
0.25 0.913 0.714 0.627 0.840 0.833 3.196 0.122 0.838 42 8 20 4
0.30 0.826 0.714 0.540 0.826 0.714 2.891 0.244 0.784 38 8 20 8
0.40 0.761 0.750 0.511 0.833 0.656 3.044 0.319 0.757 35 7 21 11
0.50 0.674 0.786 0.459 0.838 0.595 3.145 0.415 0.716 31 6 22 15
%6 I0TA-LR2AAFINZ &M % E X Logistic B /345 R
Table 6 Multivariate Logistic regression results of six predictors of IOTA-LR2

A [EEEEY S T 1 Wald y*{if PH OR 8 95% CI
AR 0.065 0.018 12.799 <£0.001 1.067 1.032~1.108
K 2.071 0.628 10.880 0.001 7.932 2.463~28.862
A 13 7L Sk bR 9 3.280 1.411 5.403 0.012 26.567 2.557~645.321
SRR A e K AR 0.040 0.012 10.363 0.001 1.041 1.017~1.068
PEREAHLI 2.813 0.602 21.807 <0.001 16.665 5.610~59.509
P — — — 0.991 0.000 0.000~1.45> 10"

TE o 74 AR G AE A BN B v S 53 A0 A L A DX B L A T A L 32
- @ TR R I AT, R B X 4 28 5 0 4 T R 22 1

TE VA TH R G MR b, B9 5L/ B 0 b e
LR, RSN B g s Y |
ARG A 2 B b R P A A B e R R T B
HEW R ZHRMEELH SRR —8HEE
M 2o ABIE 5 A Bk B s BA S B IE T IOTA -
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