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Abstract

Objective: To retrospectively analyze the risk factors of invasive syndrome in patients with Klebsiella
pneumoniae liver abscess syndrome, construct and verify the nomogram prediction model, and
carry out relevant verification. Method: The case data of 389 patients who were first diagnosed with
liver abscess and whose drainage fluid was cultured as a single KP in the Affiliated Hospital of Qing-
dao University from 2017.12 to 2023.12 were collected. Multivariate logistic regression was used
to screen the independent predictors of extrahepatic invasion to construct a nomogram. The re-
ceiver operating characteristic (ROC) curve was drawn to evaluate the predictive efficacy of the
model, the calibration curve was used to evaluate the calibration of the model, the clinical decision
curve (DCA) was used to evaluate the clinical benefits of the model, and the Bootstrap method was
used to evaluate the stability and generalization ability of the model. Results: A total of 389 patients
were included in this study. According to extrahepatic manifestations, they were divided into non-
invasive group and invasive group, including 332 cases in non-invasive group and 57 cases in invasive
group. There was no significant difference in age and sex between the two groups. Finally, sofa score
(OR = 1.306, 95% CI: 1.136~1.507, P < 0.001), neutrophil percentage (OR = 1.089, 95% CI:
1.029~1.152, P = 0.004), fasting blood glucose (OR = 1.194, 95% CI: 1.086~1.311, P < 0.001), albu-
min (OR = 0.901, 95% CI: 0.840~0.967, P = 0.004) were independent predictors of extrahepatic in-
vasion. The ROC curve showed AUC = 0.840 (95% CI: 0.784~0.897), Hosmer-Lemeshow test P =
0.66 > 0.05, the calibration curve diagram shows that the calibration curve fits well with the ideal
curve, the visual calibration curve diagram shows that the predicted risk fits well with the actual
risk represented by the standard line. The clinical decision curve (DCA) diagram shows that the
model can produce better clinical benefits when the threshold probability is 0.01~0.99. Conclusion:
Sofa score, neutrophil percentage, fasting blood glucose and albumin are independent risk factors
for invasive syndrome in patients with Klebsiella pneumoniae liver abscess. According to this index,
an effective predictive model for invasive syndrome of Klebsiella pneumoniae liver abscess can be
constructed, which has certain clinical application value.
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1. 518

B 14 1R i (Pyogenic Liver Abscess, BLA)Z AR PR R A2 N AT 516 & FRPE A I 98 fE[ 1], H AR
T3 ZRAE T b X B S [X 22 W, AE SV b [X A DAE 2 52 75 {7 4T 11 (Klebsiella pneumoniae, KP) £ W.[2] [3],
TEFREBURE H KP 2915 54.1% [4], H KP SRR AT I REHR P 2. AR R Guid g, ik &5
LA A, RO 9% 5 B AE T B8 e 4= 2% 455 (Invasive Klebsiella pneumoniae Liver Abscess Syn-
drome, IKPLAS) [5], K4EZFHH 10%~45%, 150w FIImAR R TCR 1k, FRCER, HREHR,
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TG 22[6], RG] I R 2= A 1 FE AL

HRT, 55T IKPLAS [ 7 EBEFEAN RN 4 T2 W AR BB 23 AT RS s 257 T . E I
PRECE T, %000 (112 W7 1 BT 16 02 3 AN R I AT SR e A, Bl b 2 i 8e [ 7R 431
W AR IS € B T HE B (A0 rmpA S5 IAFAE, AT € B A0 BR8], ISR my B JI At R
72 /A FTF B (Hypervirulent Klebsiella pneumoniae, hvKP)FI AT 4MZ 28 i AU o« SR, iR iR E B, 16
BORF A . SRS SRS R R, TEHE XU R i A B B S . EURTE SR, ME RIS
JFF R B 2 28 S5 A5 A I PR IO AR 2 SR A5 R S 3l B & B IR PR RRAE . SIS Habn . BRI
EZWEER, BHGFINEEIRMER TR, BefS B 5 R H B A m R 28 AR 55 .
AHEFE B AR BB 2 A, IR B WA SR AT IR AR, KRR KPLA REBLREIERfE R R &K,
HAL TSRS, Al R R ) oo XU S5 2 SR R 2 Ak 47

2. MRMIREH*
2.1 AR RESA

[P AE T  OK I B R B T R« 0B Ll PR B X (1) 2017.12~2023.12 JH TR 55 —12 W 9 i i B
SRR RE FREE RN — KP 1) 389 B M I Bkt AN SHERRARAE: 1) A MERFI A2 9]: © I
IRED: MR . WSEEA RGN @ LSRR IR A E BRI @ E%EM
R IUFIEEA FERR I 28 54 2 @ TE BB R 22 800 JR SR B, (RS B4 RIRYT G s 4 /Nl 5
R, IR R . 2) RELREIEIZWIARAE[S]: HEBREIEM R R, KPLA fRIFAMIERSE, Wiz
RYZ R IICIEHIER RN RS HEERbRdE: 1) N T 18 % 2) WRIT MRS H B B s\ B J5
FETs 3) BERHRIL 2 4) BIFMAORE BHEE ThaEA A, FFR. FFRElk; 5) R R4y KP H AT
IR VR TT . AR DL BRI O G0 N ARAR SR AR 2R 4 .

AERIE B TR R B M B BB HIS W Rk . BEEE, UREE, BORIESE. B HRIE &
INTE R SBEFEAN NS ERFGEE, LREFBNERR, HOS@EdHE BREHEER SIS
e, BEE RS QYFYWZLL29730.

22. TEWSE

1) BEEAGE: MHl. Fke. PR, B L. a) CMRIES L. BEAEAIREESE. it
M A GERIAE; b) FPIERG S SR HSESE A, IHIER . HREG. HEARES. o) ¥ERM: 77
AL E N B RTIZ W RAE[10]. 2) SEIRESRbR: FANIE. hIERAIE E e, Az annE. AR,
PRI AN TH R C- SR A R L RE LA S )L 820t MV g I 1) . I BRbrEAG LB 2P 4ER
FE D-Z AR L . SRR, BIELLR . BERELR. MHRHAER. AEA. REA. A
|AMBREA, ATEED. . (8. Mmes. SIHZ R, HEMELR. WEELE. fRRER. 55
Fem My FLIRMEN . DEORBENE . GUPERERREE . JRER . UEF. #MA Clg. JRER. SOFA 1¥7 (¥ Bt B %
YEPE4r)~ NLR (R MR AR Bk A 50« SH (i 5 x b4 il o+ bk 4 g i1 %) « PNI
(HEH +5x KEAH). CAR(C RNMEA/AEA). MEFRES KP M. 3) AR E: M.
BRKNEAR HRBALE . Horp, WHUMALS . B BB R B GRS, IR RE R WA R 2D 1
CPHESS R

23. ZirEHE
K H R Studio 4.3.2 AT G110 bT. 1) FdEiEde: WEEEHT IR, MBRERIC KT 30%FIFE1L I
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A METFREER, /N T 30%M LA kT 2 Badith, 0 i dNAN R i 828 &4 FH AT hr AL b 2,
THBRAS RIS AN B A A s, AR SR B AE G A P A AT . 2) PR LR B Rk AT X
FIEEDMIEERRL, DI + bRz FRoR, AN IECRAH tRK, JEIER 6 %84 & H VY 4
REFoR, PALE ELECR A Mann-Whitney U £ 36 ST 5080RE, I DUIAREE] (Y0) o, 4L1A LR
K. 3) BdRACF A AF7d, JERBASRBANFEARLBIZN 6:1, HiREFERE
A1, 5 FEEERE A, RN T B R (SMOTE) T I R A AL 3 . SMOTE Skt
L VEE A A O MIGERE A, DA 7e /b8, W] DLIR/D B s R ) D 5 e 2005 T AL A L 45
FEHILE 3:1. 4) A ERIE logistic [81H 7 M40 iz Al BEMIAH R I 2R, # ik tH AR S0\ Lasso (8]
o3AT, JEId 2 K logistic RV Mk @AY, 15575 Z KK 1 (Variance Inflation Factor, VIF) ELi—
AR IR T ReME, R, ITRE IR E A T AR K. 5) BBV AL L] 23 TAERHE
(Receiver Operating Characteristic, ROC) £k, LAPFOMERY AT &% e 18 H] Hosmer-Lemeshow #6546 A 12
VHE 2R PP AS AR RS UHE T s 38 5L I PR 1 5% 1l £& (Decision Curve Analysis, DCA) PPN RERY (IR R B35 %
Bootstrap AT N EFSRAE,  PAPFARAR Y (I Fs e PRI A R

3. &R
3.1 FAEBREN—RIFTRITEE

ARIH 7T 225 Tiide AL N 389 il B E AR AR TN %, AR A& 15 R AERFAMZ 28 M I G o) 1R B 4
RAZZBH WA, iR ZB4 57 6], KRAZZ84 332 . 7EIRZBA, SMEmE 34 6, Lhhd 2341, 4
W4 7 2508 DY 4343 £k 58.00 (53.00, 66.50);  7EAAZZ2LH H, FYEEE 210 B, Zotkifss 122 f, ik
57 % S VU 53457 %54 60.00 (52.00, 68.00) %5 5 1 2H i AE AR WS A 3l 1350 B 3 4 22 = (P > 0.05) . 12282 &
HAIEREIRIE 43 61(75.44%), RIZZEAE MR 174 (52.41%), ZRE G #E (P <0.05), HAE
B AEE IO L IR b 22 e Gtk 223 (P > 0.05). &2 i, RABAEM T
. bR, AF4EE AR B, AES. EREA. ATEED . EEEEEG. PNI X bR B KT IR
el MirEA RN AR A. PRI . C N AR A BRES R EL. BRI B R A [EBRbRUEL L
B D-Z Rk, FEIMpE. BAHL R, BEEEA R, BNEAN. AEEElE. JLRRER. JRE. SOFA
PF4r+ NLR. SlI. CAR xiigtrry, REAHEE S TIERZEH, BESHERE L(P<0.05), RAMMIT
VO ek G ] TR O£ 1 o N A = S N =157 7= 31 Ry 25 L1 I (1K S 1K N S V2 9= Nl =1 22 £ B4
F. UERERREG . UUNF. #MA Clg. JRER. BRMECE. MMERKER. MG EENHAZ MR 2 ES
(P>0.05), MW “F&1” .

Table 1. Comparison of two groups of basic data
1. REABENELERXT

17N BAFE(n = 389) RREH (N =332) BZ&H (n=57) P
GHI 59.00 (53.00, 67.0) 60.00 (52.00, 68.00) 58.00 (53.00, 66.50) 0.508
5 0.710
Sk 244 (62.72) 210 (63.25) 34 (59.65)
poq s 145 (37.28) 122 (36.75) 23 (40.35)
B PR 0.001
7 172 (44.22) 158 (47.59) 14 (24.56)
A 217 (55.78) 174 (52.41) 43 (75.44)
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N 0.563

5 252 (64.78) 217 (65.36) 35 (61.40)

A 137 (35.22) 115 (34.64) 22 (38.60)
JEE B 0.574

" 311 (79.95) 267 (80.42) 44 (77.19)

f 78 (20.05) 65 (19.58) 13 (22.81)
SE iR 11.21 (8.48, 14.52) 11.21 (8.46, 14.27) 11.43 (8.75, 15.41) 0.344
FR ML 4 T2 9.21 (6.53, 12.26) 9.13 (6.37, 12.10) 9.86 (7.47, 13.28) 0.075
FAAZ 2 M T 0.78 (0.5, 1.05) 0.79 (0.52, 1.08) 0.72 (0.45, 0.97) 0.148
AN A K 1.03 (0.61, 1.50) 1.12 (0.66, 1.52) 0.60 (0.42, 0.92) <0.001
JIIRAR:=] 124.00 (112.00, 134.00) 124.00 (112.25, 134.00) 123.00 (102.00, 136.50)  0.453
SRR hadil N e 83.00 (76.65, 87.90) 82.10 (75.60, 86.68) 87.90 (83.65, 91.80) <0.001
RN 191.00 (130.50, 283.00) 200.50 (140.00, 293.75) 142.00 (43.50, 225.50)  <0.001
C RRiEH 136.34 (90.80, 186.21) 129.82 (85.82, 176.72) 186.69 (133.00, 235.93)  <0.001
227% Y 2.75(0.77, 13.70) 2.27 (0.63, 9.48) 17.28 (4.16, 60.00) <0.001
5 AL I S (1] 13.60 (12.55, 14.70) 13.50 (12.50, 14.50) 14.50 (12.95, 15.40) 0.004
FEl prAm AL L AH 1.15 (1.06, 1.27) 1.15 (1.06, 1.25) 1.21 (1.09, 1.37) 0.008
Bt I 5 AT (] 32.40 (28.75, 37.35) 32.45 (28.80, 37.38) 32.10 (28.45, 38.15) 0.869
AgEH R 5.66 + 1.33 5.74 +1.30 517 +1.41 0.003
D %tk 1430.00 (800.00, 2665.00)  1330.00 (762.50, 2545.00)  1880.00 (1105.00, 5175.00)  0.001
7 A A 6.69 (5.34, 9.93) 6.43 (5.27, 9.40) 9.80 (6.94, 13.11) <0.001
B 0.90 (0.83, 0.98) 0.90 (0.84, 0.98) 0.90 (0.80, 0.99) 0.521
5 2.00 (1.88, 2.12) 2.00 (1.88, 2.13) 1.95 (1.82, 2.10) 0.103
% 0.85 (0.69, 0.98) 0.85 (0.71, 1.00) 0.75 (0.54, 0.88) 0.002
A 28.85 £ 5.42 29.50 +5.15 25.02 +5.41 <0.001
BREH 28.50 +5.48 29.05 +5.33 25.31+5.28 <0.001
FIERLE 1.02 (0.89, 1.15) 1.02 (0.90, 1.15) 0.98 (0.83, 1.11) 0.155
HTE&EB 79.00 (49.60, 114.15) 80.25 (50.55, 117.42) 61.90 (45.55, 91.65) 0.011
ISV EEANES 15.20 (11.05, 22.4) 14.85 (11.10, 21.20) 19.37 (10.71, 30.5) 0.013
B R 7.06 (4.77,10.91) 6.90 (4.56, 10.27) 8.45 (5.17, 16.80) 0.005
EIEE3i AN 7.85 (5.70, 11.31) 7.83 (5.89, 11.03) 8.90 (5.35, 15.30) 0.384
B EEN 58.00 (33.10, 102.50) 57.00 (33.00, 96.60) 74.40 (34.50, 151.00) 0.046
R HE G 35.20 (23.00, 57.70) 34.70 (22.62, 55.00) 45.00 (23.50, 139.50) 0.009
FLER I 232.00 (184.00, 297.50) 227.50 (183.00, 290.90) 275.00 (196.00, 407.50)  0.002
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FIE 5k P T 4803.00 (3892.00, 5984.00)  4908.00 (4027.25, 6037.50) 4191.00 (3154.00, 5363.50) <0.001
i e I ity 124.00 (90.05, 174.35) 123.50 (90.85, 170.50) 138.00 (87.50, 204.50) 0.314
JR% 4.72 (3.66, 6.45) 4.54 (3.63, 6.13) 6.41 (4.08, 10.16) <0.001
JULRF 75.00 (63.80, 89.00) 75.00 (63.80, 89.00) 75.00 (63.00, 91.00) 0.538

#MAE Clq 162.00 (136.65, 190.30) 163.20 (139.00, 190.15) 148.00 (125.00, 192.50)  0.058
PRI 185.00 (145.30, 247.50) 184.55 (146.25, 242.00) 187.00 (126.50, 305.05)  0.677

sofa -5y 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 2.00 (0.00, 4.00) <0.001
NLR 9.13 (5.68, 14.96) 8.39 (5.45, 13.33) 15.58 (10.19, 23.61) <0.001

sl 30.63 (7.17, 180.08) 21.90 (6.79, 119.51) 305.69 (50.86, 1324.25)  <0.001
PNI 34.55 (30.27, 38.82) 35.00 (30.91, 38.97) 30.45 (26.94, 36.05) <0.001
CAR 4.60 (3.06, 6.95) 4.31(2.93, 6.36) 7.83 (4.40, 9.49) <0.001

i3k e 0.217
BR 301 (77.38) 261 (78.61) 40 (70.18)

ZR 88 (22.62) 71 (21.39) 17 (29.82)

I PNIEK 6.60 (5.00, 8.40) 6.60 (5.10, 8.47) 6.00 (4.65, 7.75) 0.073
B 0.246
FEm 70 (17.99) 64 (19.28) 6 (10.53)

A 265 (68.12) 224 (67.47) 41 (71.93)

fem + At 46 (11.83) 36 (10.84) 10 (17.54)
J7 7 (1.80) 7(2.11) 0 (0.00)
R 1(0.26) 1 (0.30) 0 (0.00)

3.2. R R EHENRMEERZESARKRERNIGE

A5 58 CEE AT A 3RS B S b, 8 SR AR logistic [V 707, HIE ik Y 5 1R 2k ik g
FIREAA SR ER R R, SR 25 M AcE, HE: BEROW .. AT PRI AR /MR
C PMRHA . FEFERIE . BB ] [FPrprEfL b . PRl 2 RmpE. k. AEa. BKE
H. BTEER. SHLER, BEREAR. [AEEELR. NN, U, KR, sofa ¥F7r. NLR. SII.
CAR. PNI, KL EARRENGS . W “&27 .

Table 2. Univariate logistic regression analysis
%2 2. B[R Logistic @3

=Yy EPEES4 PR z OR (95% CI) P
S —0.007 0.012 —0.601 0.993 (0.970, 1.017) 0.548
P 0.152 0.293 0.520 1.164 (0.656, 2.067) 0.603
R IR I 1.026 0.327 3.139 2.790 (1.470, 5.296) 0.002
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Ol 0.171 0.296 0.577 1.186 (0.664, 2.119) 0.564
JIEL3E 9 0.194 0.345 0.562 1.214 (0.617, 2.387) 0.574
SERY IR 0.042 0.026 1.621 1.043 (0.991, 1.097) 0.105
PR 4 i T 5 0.034 0.021 1.628 1.035 (0.993, 1.078) 0.104
<N ) R A -0.618 0.347 -1.779 0.539 (0.273, 1.064) 0.075
WA -1.21 0.303 -3.992 0.298 (0.165, 0.540) <0.001
1M 4T 2 —0.005 0.007 -0.706 0.995 (0.981, 1.009) 0.480
rR MR 4 i 4 0.125 0.025 5.115 1.133 (1.079, 1.190) <0.001
/MR -0.006 0.002 —4.040 0.994 (0.990, 0.998) <0.001
C RPEE 0.009 0.002 4.199 1.009 (1.005, 1.013) <0.001
A 2 TR 0.019 0.004 4.788 1.019 (1.011, 1.027) <0.001
Y5 0L T ) 0.158 0.067 2.339 1.171 (1.027, 1.336) 0.019
FEl prAm AL Lo A 1.794 0.764 2.347 6.013 (1.345, 26.882) 0.019
08 53 5k 1L P 1) 0.008 0.022 0.384 1.008 (0.965, 1.052) 0.701
AYgEAIR -0.349 0.117 -2.973 0.705 (0.561, 0.887) 0.003
D-— Rk 0 0 1.724 1.000 (1.000, 1.000) 0.085
% i A b 0.211 0.042 5.049 1.235 (1.137, 1.341) <0.001
B -0.619 1.179 -0.525 0.538 (0.053, 5.429) 0.599
5 -1.193 0.675 -1.769 0.303 (0.081, 1.139) 0.077
i -1.546 0.586 —2.637 0.213 (0.068, 0.672) 0.008
HEH -0.188 0.033 -5.630 0.829 (0.777, 0.884) <0.001
HRE A -0.147 0.032 -4.622 0.863 (0.811, 0.919) <0.001
FIEREL -0.542 0.638 -0.850 0.582 (0.167, 2.031) 0.395
AEA -0.008 0.003 —2.499 0.992 (0.986, 0.998) 0.012
JsYiliEan 0.015 0.004 3.553 1.015 (1.007, 1.023) <0.001
IERZ4 AR 0.021 0.006 3.508 1.021 (1.009, 1.033) <0.001
AN 0.032 0.014 2.373 1.033 (1.005, 1.061) 0.018
BN 0 0 0.593 1.000 (1.000, 1.000) 0.553
BB 0 0 -0.117 1.000 (1.000, 1.000) 0.907
FLIR i 0 0 0.738 1.000 (1.000, 1.000) 0.460
JUEL Tk g 0 0 -3.482 1.000 (1.000, 1.000) <0.001
TRl 1t T TR g 0.003 0.001 1.953 1.003 (1.001, 1.005) 0.051
JRE 0.006 0.007 0.857 1.006 (0.992, 1.020) 0.391
JULTF 0.008 0.003 2.299 1.008 (1.002, 1.014) 0.022
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M Clq -0.006 0.004 -1.541 0.994 (0.986, 1.002) 0.123
PRI 0.002 0.001 2.002 1.002 (1.000, 1.004) 0.045
sofa ¥4 0.415 0.067 6.167 1.514 (1.328, 1.727) <0.001
NLR 0.041 0.01 4.113 1.042 (1.022, 1.062) <0.001
sl 0 0 2.930 1.000 (1.000, 1.000) 0.003
PNI -0.096 0.025 -3.839 0.908 (0.865, 0.954) <0.001
CAR 0.293 0.05 5.906 1.340 (1.215, 1.478) <0.001
G e 8 0.446 0.319 1.399 1.562 (0.836, 2.919) 0.162
RAHERZ -0.117 0.061 -1.933 0.890 (0.789, 1.003) 0.053
A= 0.253 0.221 1.147 1.288 (0.835, 1.986) 0.251

B TR B 2[RI AR AR AR D BRI SR AR PR 2 5 R ISR AN LA I R R, 22 58
BARE JREROR, 2 Jailt— 0B R Lasso ). Lasso [AIUF2—FhdE+ L1 IENML £t B E 7
%, W TIIAE) R8I R A, KOO RN RN 2 F, AILZME AR R i ik 5 4 R A R
RS, PR R 2 . 5S4 mDAMIEL, Lasso o dLid A i 4E B (n AT 70 i 358 0 IR 7%
Z W), B SR 2 B LA R ORI AN AR 7D, ik FEECDN A E( = 0.030)1 1 MR AR A
B, BRFERARE SR SR, sofa iP5 BEE. 488 A E APRABE F IRHE,

B LA bRk ORI e bR AT Z I Z logistic [R1H 70 #r, &% 433 sofa 14> (OR = 1.306, 95% ClI:
1.136~1.507, P < 0.001). P iFki40iE 4> % (OR = 1.089, 95% ClI: 1.029~1.152, P = 0.004). %*fi§ [M.4#(OR =
1.194, 95% CI: 1.086~1.311, P < 0.001). H#H(OR =0.901, 95% CI: 0.840~0.967, P = 0.004) 5 JiF #MZ 78l
SLAHK . W 4337 o @i VIFEXS B 4 ANMEEFHTR, VIFE >10 SR ™ R I, 5~10 1
NAAEEEIL 2, Kb & 48hr VIF B8R 1, R & JL P ASAAESLE N B, HHfE A0 BT .
W “Fa”

Table 3. Multivariate logistic regression analysis

52 3. ZEAZE logistic YIS

e EVEES 4 iR z OR (95% CI) P
Gig el —8.086 2.892 —-2.796 - 0.005
sofa ¥4 0.267 0.071 3.762 1.306 (1.136, 1.501) <0.001
Mg b 0.177 0.048 3.643 1.194 (1.086, 1.311) <0.001
R 0.085 0.029 2.908 1.089 (1.029, 1.152) 0.004
HEH -0.104 0.036 —2.856 0.901 (0.840, 0.967) 0.004

Table 4. Variance inflation factor table

£ A4 VIFE
sofa ¥F4 75 18 I FR PR T R HEH
1.074578 1.006591 1.069692 1.068725
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Figure 1. Column line graph prediction model
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AT A, B RS T FCRH A >R 1 i A 25 5 P e SR R T, SRS 2R e 3 ot 28 76 B A BT 4
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AT EBESAIE, 38 IE 1000 UM JE AR/ INREA KR £ R TRRI I B R RE, AR SR B T, IR
TR L EBIZEA AT ROC fhzk, SEMiPAR R E tEAMPERE, @id ROC sk ml LASE B
VPSRRI AN A T8 AR I, D A R ORI R 22, B K B X380 % IR bootstrap HliFE 1S £
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Figure 2. Receiver operating characteristic curve
2. ROC mhzk

Table 5. Effectiveness evaluation table of different variables
5. TRITEMMEEITHR

Eizts AUC (95% CI) P{H BAH R REE
Sy el 0.840 (0.784, 0.897) <0.001 0.17 82.23% 73.68%
sofa V¥4 0.741 (0.668, 0.814) <0.001 1.50 83.13% 57.89%

FH P 4 i % 0.733 (0.671, 0.795) <0.001 82.95 55.12% 84.21%
o 1 R 0.719 (0.651, 0.788) <0.001 9.11 71.69% 64.91%
HEA 0.724 (0.648, 0.799) <0.001 24.61 84.34% 50.88%
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Figure 5. Bootstrap internal validation receiver operating characteristic curve
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