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Comparison of two prediction models for mortality of
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Abstract: Objective To compare the effects of Cox proportional hazard regression model (Cox model) and extreme gra-
dient boosting model (XGBoost model) on the prediction of the mortality of acute paraquat poisoning (APP). Methods
The APP cases admitted to Qingdao Eighth People 's Hospital and Shandong Provincial Hospital from January 1st of
2018 to December Ist of 2020 was recruited and divided into a training group and a verification group by a random
number table. The Cox model and XGBoost model were established to select the predictors for APP mortality. Receiv-
er operating characteristic (ROC) curve was drawn to analyze the predictive power of the two models, and the calibra-
tion was evaluated using Hosmer—Lemeshow test. Results Totally 150 APP cases were recruited. There were 75 cases
each in the training group and in the verification group, with 52 and 55 cases died respectively, accounting for
69.33% and 73.33%. The Cox model showed that paraquat intake, the time from taking poison to seeing a doctor,
the time for the first perfusion, the time for the first vomiting, aspartate aminotransferase, alanine aminotransferase, se-

rum creatinine, blood urea nitrogen, white blood cell, lactic acid, creatine kinase isoenzymes, glucose, serum calcium
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and serum potassium were the predictors of APP mortality (all P<0.05). The XGboost model showed that the predic-

tive power of the factors in a descending order were the time from taking poison to seeing a doctor, the time for the

first vomiting, the time for the first perfusion, lactic acid, white blood cell, paraquat intake, serum creatinine, serum

potassium, serum calcium, creatine kinase isoenzymes, glucose, aspartate aminotransferase, blood urea nitrogen and ala-

nine aminotransferase. The area under curve (AUC) of the XGBoost model for predicting was 0.972, which was great-
er than 0.921 of the Cox model (P<0.05). The predicted results of the Cox model and XGBoost model were consis-

tent with the actual situation (P>0.05). Conclusion The Cox model and XGBoost model are consistent in predicting

the mortality of APP, but the latter is better.

Keywords: acute paraquat poisoning; Cox proportional hazard regression model; extreme gradient boosting model; pre-

diction

A BRI E PR A BR R, X
ANEHAWEREE. 2% A 5 A5 (acute para-
quat poisoning, APP) H 7 FL T [A] 42 fim A K5 i E
TGS, FEERBUA ST, IR E R
P, XoF 8 A A A A i U R . AR
W], APP % BUSNWOLE 2, MIERN 50% ~
90% ', PIHARE APP BEFLT- R I R, X4t
RO EHTT AR F WU A BA AR 8 X

Cox Ho 5] JRUR: ] I A5 2 S — il ik 2 2 Bk
SRR, T A ROR R Z R . X
BB A A7 BRI o3 A SR O o 0K, (AR T
JURE R HO B AR SE, TE—E R RR I TR T
MaeSs B, WeumAbE L Ft (extreme gradient boosting,
XGBoost) 2 J& I 47 38 W1 246 1 — Fh & T 43 R
RYR A oy ) B0, i AT 3 07 e e AR
()53 2 A 2 5 I ERA (40 26 8, AT U,
YIRS RME, H XS B EOR FEA . XGBoost T
AL T ORI S35 AR, Al 5% 22 $ s
RIS GE 7, AR IE WAL AT SR ok 405, PRIIE
BA R R E ), © iz N T RER R ik . 48
TeE ) N T AR S Z R G 7', At
3 XGBoost B 55 Cox Fb il KU o] I 455 75U X APP
BEIET RO ACR , Nt APP B B K
S5,

1 WHREFZE

1.1 % EHEHFLTHE/NANRBER AR L E
BeF 2018 4F 1 H 1 H—2020 4F 12 A 1 HYIAH
APP BE NS, RABELECR 5 Rl 2R
PR . IAPRHE: (1) K3 (CGBHA R E2
HEFIL (2013) ), B2k APP B¥; (2) A
HRZOBA, BT 24 h Witz (3) 18 % K
s (4) WFSERRTRVORIERE . HEBRARIE: (1) BRIEA
JFEDIREA 4 (2) SIFHAbZ YhEE; (3) GIFiM

WRGY.; (4) WIRSHFLE; (5) ABREAREGT
AMEAIAIT BRI s (6) B IR R B
g (7) &7 B Bt

1.2 Foabk s i B ABERENR] . 4R
1% A E AR IR E S R TORE, W)
SRAEFRBK I A S ki, SR XT-4000i 71 % 5 Hr X
(FARERE, HA) KB E40ie (WBC), Star Profile
M B A GREL, SEED A 3 ik i 2L
f2 (Lac), AU5S800 %4> H shAE st (U 3e &
RFE, EED WMIREZRA (BUN) . MLE (Ser) .
LR 8 M 5] T M (CK-MB) . Ik (Glu) . I %9
(K*) . M55 (Ca™). #FNFLZM (ALT) . A5G
(AST) “EIMEFEIR. BEHGT 2% Wi SN TE
B, RIG4T 120 ~200 mL 15% P+ 50 mL H
FEWE+6 g REHK/S0 ¢ P T ARVARTE, T AR
6 h N5 W, [AE 25 7 R O I A& T i
J7, ST IBEEERG . HIR I T A5 G B i 77 B A R T
AL 25 HIETRYT , TE SR B URTE TR A TR 1 YK
] AR AR BN I A AR R R R TT S BET
HABEZ HIFMR, HEIET-oiikEEE 30 d, #ikH
W12 2020 4F 12 A 31 H,

1.3 Cox WHI R Iew)aEAl ey 5 KA SPSS 24.0
BRI Cox EL B IRURS: [T U ASS A o )11 25 2 0B
A Cox [IFEHY, y=1 FRBEILT:, HERK P; 4=
0 FRIBEFIG, WRN 1-P, BELT-S5K8EEZ
(] ARSI T

lnl f)PZBo +Bix1 +Boxs + o+ Bukn

28 Cox ZBH AT AR AN
_ BB() +,3.x1 +,82x2 + .- +,3,,Lx,,,

T 1+ 6B +Bixs +Baxs + e+ Bun
K. PRBERTME,; m HEENE
Bi. By B A HAZ T Logistic BRI MIH R EL; x .
%oy % HFEIRE LT A A8 . Cox LA XURS: [l 15
AR T A R He (HR) 3R BAA7 Bsf [B] PN 2% 525 A




- 764 - BT EE2E 2021 48 A4 33 4581 Prev Med, Aug. 2021, Vol. 33, No.8

T R LTS

1.4 XGBoost BEA #9# 5 K XGBoost 0.72 #f:
5 Python 3.9 #{F#37 XGBoost Bi%Y, S i 1)1 2k
VNI, MRPEIE S IR A R SR A R
ARGy A, RS SRR IAE R AR BRI,
PRARHE R RE J5 REAR IR T — 2520 8%, R
PET, BLEFFI BB ARSI EE T, R
X T A2 2 8T INALES & o XGBoost [ FE2#
2 ER R — RN Ay SRR AR LR Ak Y Bl
W, BEA kB, N2k

5=3 filx) . fie F

A FARRIAZRM A s s Bz ) o fi (x0)
K @ DEARTES kAR hyg /et 7R E . H
ZNTSEAOSE

Ll@)=" LGy, )

A 1ok s, AT 5, SRSk
H y AU Z2EE 5 RN 0 DU T B A R Y 52 A%
AU

IR Bl N AR FEAT I 25, 13 38 2
B B DIBEBL R B AN I o AU S E R 2
B, SRJE A28 B IR VE TS R E XGBoost TR 5
B K, 5Kk A Grid Search CV 1 %28 HH 244,
i 23] A% e A XGBoost RIS Y 15 5 B2 8 4% (1)
B8N . booster=gbtree, objective=binary: cox, eta=
0.2, gamma=4, min_child_weight=2, max_depth=6,
subsample=0.8, colsample_bytree=0.8, alpha=0.9, o
2J#H 0.3, XGBoost HIRI A A E LT3 ] itk
To P A RE Sy, PSR, TIAE R
1.5 WA A g R ZIRHE LA &
(receiver operating characteristic curve, ROC) 43 #T
XGBoost fAFT Cox LUl KUK [HHBLRIXT APP 8%
AAERY T ACRE . DA T 1A (area under curve,
AUC) H5E TN BE J7 158 55, AUC {H 8K & B Tl
AEJIBSR . SRJH DELONG 5§ ' 451 75 vk LU P Al
AR TN GE 1 o R H] Hosmer—Lemeshow #6550 PF-4fr
PR RS RS HERE , #4 P>0.05, D50 BH g A
SEBREOLAAG EE R, AT LU B ESHEDL, IR RS
15 4 PP RS AU ST ARE 38 1) R/ INUA 40 8873 i 10 4>
HAENBEALAR, APP BE LT R A AR DY AL IR,
IR HE I 2K
1.6 it oAt SR SPSS 24.0 BAFGITHT, R
Ffl GraphPad Prism 5.0 ZKER . & wFRHIRMIEZS
IR B bR 22 (xs) IR, LA BRI ¢«

R s AN Al DA TE 25 4 A1 SR T v A5 808 I 4457 4[] B
(M Q) ] HiR; EVEVORER FHARXT R &, 1R
R ¥ keSe . >R Kaplan—Meier 7522 il A= 47 i
2, JF R log—rank K% A, LA P<0.05 225
At Lo

2 7 7

2.1 AAREL JLGIAMIFRAS 150 f], ANHAAFE
BFER 1954 A - d, Wi AEAREE M (Qr) M
6 (28) do Hilghal 75 B, AT AAFHEE] N
1042 A - d; RAELERITIE M (Qw) B 8 (27) d;
EIY R (40.21£12.78) %5 ok 37 1, 5 49.33%;
B 38 i, & 51.67%; FET- 52 B, i 69.33%.
IR 75 B, AN FEAARTEC 912 A - d; ik
ERFIRI M (Qr) 6 (28) d; 4F#ER (39.57+
11.80) % ; Lotk 34 9, o 45.33%; B4k 41 19, &
54.67%; AT 55 B, & 73.33%., MIAAERE (=
0.349, P=0.728). 4] (}’=0.004, P=0.948). %L1-
F (}=0.293, P=0.588) ¥, ZRIGIT¥E L,
WA AR 2 ae, 2R TG E L (¥’=0.580,
P=0.446), UL 1.

100

— Y%A

b B

so*+

60

AR (%)

40

] (d)
B 1 Y2 55054 APP B ay A fEli 2k

2.2 Faml APP # % 3t T & Cox b9 K 4 =) )2 4
A IR AR ST AR R, LIS, 4R
1% WA EEAGE ., REEHSH R, B RE R
], B WMKIERFE] . AST, ALT. Ser. BUN. WBC,
Lac, CK-MB. Glu, Ca*. K'Fll Na" & 48 &40 A
Cox Ho M) IXURG: [T AR 255 B, B E R
i, REESSEE ERER R R B IR
8] . AST, ALT. Ser. BUN, WBC, Lac, CK-MB,
Glu, Ca®Fl K& APP & FET- A9 Bk 7 1 P R
(P<0.05). W3 1.



TG EE: 202148 HESE 33 55840 Prev Med, Aug. 2021, Vol. 33, No.8 < 765 -

2.3 Faml APP & % 5t 89 XGBoost A 44 A
LA BRAAEAGE . IRERSSETE . HIR
FEFEAS ] . ERMKEASE] . AST. ALT. Ser. BUN,
WBC. Lac., CK-MB, Glu, Ca™. K'fll Na*, FJ&T
M APP HEBET - XGBoost i1, 253 14 i
MR Z, FLTOEE 7 s 2 554K 0Ch I EE 2 2 i) A

(43 43) . ERAKIERFE] (41 43) . B WEERRR] (39
J3). Lac (28 43). WBC (24 43). A [ HAHFI&
(23 43) . Ser (23 %) . K* (22 4%) . Ca* (20 43).
CK-MB (20 43). Glu (19 43). AST (17 43). BUN
(13 43) FALT (9 43).

R 1 N APP BEFET Y Cox Hofo KUK [l IR T 25

- R EASES N

HR (95%CI) PAH HR (95%CI) P
o 0.986 (0.718 ~ 1.254) 0.328
AR 1.132 (0.916 ~1.348) 0.154
TN A B 1.362 (1.081 ~ 1.644) 0.004 1.219 (1.046 ~ 1.392) 0.014
e IS ] 4782 (3.054 ~6.510) <0.001 2.974 (2.185~3.763) <0.001
U ] 4.206 (2.893 ~5.520) <0.001 2.715 (1.938 ~3.492) <0.001
UK A i 4.699 (3.251 ~6.147) <0.001 3.170 (2.099 ~ 4.241) <0.001
AST (U/L) 3.462 (2.867 ~4.057) <0.001 2.594 (1.852~3.336) <0.001
ALT (U/L) 2.053 (1.418 ~2.689) <0.001 1.749 (1.316~2.182) <0.001
Ser (pmol/L) 1.456 (1.308 ~ 1.604) <0.001 1275 (1.131 ~1.419) <0.001
BUN (mmol/L) 1.157 (1.054 ~1.260) 0.031 1.107 (1.012 ~1.202) 0.040
WBC (x10°/L) 3.152 (1.581 ~4.723) <0.001 2.691 (1.407 ~3.975) <0.001
Lac (mmol/L) 1.302 (1.087 ~ 1.517) 0.002 1.238 (1.031 ~ 1.445) 0.024
CK-MB (U/L) 1.276 (1.087 ~ 1.465) 0.011 1.189 (1.028 ~ 1.350) 0.029
Glu (mmol/L) 1351 (1.165 ~1.537) <0.001 1.199 (1.081~1.317) 0.008
Ca® (mmol/L) 0.778 (0.655 ~0.901) <0.001 0.815 (0.668 ~0.962) 0.001
K* (mmol/L) 0.751 (0.692 ~0.810) <0.001 0.804 (0.691 ~0.917) <0.001
Na* (mmol/L) 1.058 (0.922 ~1.194) 0.381

2.4 WAARBIFM A AL LE DL APP BHEAET NN
ARy, VAR F RZE y B A, S PRI ZRg] A
EZH B AR A L TN R4l B S7 11 Cox FLATXUBS: [

PR XGBoost AL | 22| I LAY ROC i
&, 4R ER, XGBoost BIEITINFLT 1Y AUC {H K
F Cox LB XU [T SAEAY | Fiml e 4w, WLk 2.

x 2 PHREAITUN APP EEIETIIALRE AR

205 el AUC (95%CI) RIYE (%) RS (%) EAER IR PAH

plERE Cox LU B AU [m] Y SE 74 0.921 (0.907 ~0.935) 83.47 86.18 0.696 5 <0.001
XGBoost 5 0.972 (0.965 ~0.979) 85.79 90.24 0.760 3 <0.001

LAt Cox LI 5] RS [m] Y SE 74 0.926 (0.911 ~0.941) 79.33 91.05 0.703 8 <0.001
XGBoost 5 0.975 (0.969 ~0.982) 85.25 91.84 0.770 9 <0.001

2.5 WA A AR EE LA Cox LU XU [B] 5 A5L
B4 . x=1.694, P=0451; BiE4H . x=
1.368, P=0.584) Fl1 XGBoost #i &l (JIZkeH . x*=
1.577, P=0.549; HiF4H . x*=1.877, P=0.339) i
W APP BE LT IE I S PR O I 4005 B S 30

DK 2,
3 W i’

ARAIFGE 53 3R XGBoost #EHIFN Cox 7] XU
[ TR B 16 £ 56 4 — 2R 14 4> APPSR SEToHY



+ 766 - PGB 2021 4E8 A% 33 B4 8] Prev Med, Aug. 2021, Vol. 33, No.8
PR Lrani|
80 80T
70 — CoxHIXE AL ok = Cox el
¥ 60 XGBoostHi I XGBoost B
w S50F P 7 = 50} s
B oL i ool T EEETE L
& 3t e sj 30 b 2
S 20¢F P 20 F e ;
of o ol —
0 0

B2 PHRMERITN APP B EAET AR 2R

TR Z, HIIEE 7 thom 205540 R ik B 2 izt
(B BRI B U] . Lac, WBC. &%
ANBHFAEFIE | Ser, K, Ca®*, CK-MB, Glu, AST,
BUN Il ALT. R#ZEtiZitial . i Uk et i fa) e
YRHE LN E] ) TN RE F7 55k, P RE R T E R ARG R
Wi 'l G e, $ERNR RS EBREER . Lac
S S WAL SR AOE AR RS 1) 2L bR,
FhE AR5 40 M e R N A, LR
TS EAEEGL 1O i APP R FERREZ —, A
A SR A PN 2 ) 118 22 e 5 B 40 A o i S 4
L, SEOGTIREZ, M LA A Y, B
Lac 7K°F-5 APP A IHHE 32 1 B UIAHOC, X & i
Jo A BRI AE 1. WBC Il R A9 S 5E $5
bR, B ERTEZEERALERE S WBC A K ER
2N ENEEE S 2 1] o e =g e u = W A @1 A
A ThAE 12, R WBC KSRl Ot APP g2 E
MORREE . A BRI 20 KR . I R A e A A
W, TEEREBIZ R TR, AIF9E e BH B BOE = 24
M 20% JKVEWE (20~40 mg/kg) 5~15 mL, PRHEA
Rl APP BE G EZENER, BIEEE
FAE) FEHOM AT, 90% Zo A A T RIS DA I HE
RSN R, R R B IEIRERY Ser T BUN X APP
BHE MG HA — 2 GE /. Ser FHim5 APP
SEE RN B R SR R B VIAH DG, Ser #
. APP BE TS M2E Y BT RS2 BL v] e
APP IR () B R A S Sk Z e, AL
LSS INE U T & N 2 P T =R AR G 1
FHRLAAHE R B 5 LAR B e s 3 22, E iR AR A4
KK o R KX APP BRE TS B —
PITIEE TT o A RORGAE AR 23 X6 1 B - 32 Jk-
B L IRBEIR R GA — AR E R, TR e DR
KV, BAEAZAR, R 7, SRR B A s

— TG AR DT AR IREE A (ARG, PR K ERES

Ca KA AL RV BRI , MIFEAR Ca /K5 —
SIS R0, VIR R R i, LA R
AR EARPT, MRS Glu KF. HAk, EHEA;
FEARNIE S BOGAIE N F, Fo A KRR R A, XL
PR3 AR AE ROV, A5 A B S AR
W2l 35 I & rh B RO LR AT ey 1, ALk
YEMAREAFIEALL U 1 H WFEFR, CK-MB, AST
FIALT X} APP HE 15 L H A — %2 (1 i g

K FH ROC 128 % R s 780 1) F5 0 88 R 2R AT Eh At
K, TEUNGAIREEUEAL T, XGBoost HE7L [ TN
REX WAL T Cox HUAFIIRURS M1 AL . FEHLASF )
Bk, WA AR SR RS )R Z A
AR R, BT LLA SR I R A
RZ AL RS HAEH, 45 Bl e
HAREBEMIGRN HMME. o, mZhefEE " R
Cox L1 il JRUSS: [o] U= A5 AU i 6 T PR 3, A ki e & >
SRS REm AL O R R, A RE R BT
I faks = A THE Y, HAUGRE 1355

ZE BRTIR, APPSR AU TR 2 7 T PR 2 T
fiE 1 th SR B S5 AR YO IR B RIS H R B KR B
B FRHERAE . Lac, WBC, A E HAGH &
Ser, K*, Ca*, CK-MB. Glu, AST. BUN Al ALT.
Hop g ZER02 WA AR i ] LR O A
(] Y T RE 1 5k, Lac Hk, BUN 1 ALT ()30
RE ) fe2e, AT PR 2R A S0 fE O o R OR 22 51
XGBoost f IR I F APP & SET- (M /0, H
T A8 S JCie R AE A iR SRR e, BT
Cox HLAIJAURS: AL . AT FEA AL, AT 2
2 S RBAE I 45 R TR E

SE 3k
[1] XIAO Q, WANG W, QI H, et al.Continuous hemopermfusion re-
lieves pulmonary fibrosis in patients with acute mild and moderate

paraquat poisoning [J] .J Toxicol Sci, 2020, 45 (10): 611-617.



TG EE: 202148 HESE 33 55840 Prev Med, Aug. 2021, Vol. 33, No.8 < 767 -

[2] WENCC, LINFY, HUANG B G, et al.Metaholomics analysis
in acute paraquat poisoning patients based on UPLC-Q-TOF-MS
and machine learning approach [J] .Chem Res Toxicol, 2019, 32
(4): 629-637.

(3] Whtel, XEEE, KT, % . AAFTORHIH AT —F
FEBERE Cox Lo A1 KU [0 5 B2 780 43 7 [J] . U RS A T4
2020, 33 (1): 27-32.

[4] GUAN X, ZHANG B, FU M, et al.Clinical and inflammatory fea-
tures based machine learning model for fatal risk prediction of hos-
pitalized COVID-19 patients: results from a retrospective cohort
study [J] .Ann Med, 2021, 53 (1): 257-266.

[5] CHRISTOPHER T, BRODY J P.Evaluation of a genetic risk score
for severity of COVID-19 using human chromosomal-scale length
variation [J/OL] .Hum Genomics, 2020, 14 (1) [2021-06-
04] . https:/pubmed. ncbi. nlm. nih. gov / 33036646/. DOI: 10.1186/
$40246-020-00288-y.

[6] SEGAL Z, KALIFA D, RADINSKY K, et al.Machine learning al-
gorithm for early detection of end-stage renal disease [J] . BMC
Nephrol, 2020, 21 (1): 518-527.

(7] W%, M, FLE2 . 35T XGBoost HIAMY ICU MeFEAE B4 1
BEALT- B B aNTE (1] . dE DA B AR, 2018, 15
(5): 536-540, 563.

(8] PHEHEIZZEN 2 . St AR P2 IH L RILR
(2013) [J] . PEZHP, 2013, 33 (6): 484-489.

[9] DELONG E R, DELONG D M, CLARKE-PEARSON D L.Com-
paring the areas under two or more correlated receiver operating
characteristic curves: a nonparametric approach [J] .Biometrics,
1988, 44 (3): 837-845.

[10] SHILEI L., DANNA Z, YONG L, et al.Arterial lactate in predict-
ing mortality after paraquat poisoning: a meta—analysis [J/OL] .
Medicine (Baltimore) , 2018, 97 (34) [2021-06-04] .https://
pubmed.ncbi.nlm.nih.gov/30142762/.DOI:  10.1097/MD.00000000
00011751.

(1] Bifly, IFe4e, seftifl, 4 QUi RophR2G el 35 il
JEASCHE T (J] . R s EEAGE, 2020, 25 (2):
149-150.

[12] FENG S Y, GAO J, LI Y.A retrospective analysis of leucocyte
count as a strong predictor of survival for patients with acute para-
quat poisoning [J/OL] .PLoS One, 2018, 13 (7) [2021-06—
04] .https://pubmed.nchi.nlm.nih.gov/30044873/.DO1: 10.1371/jour-
nal.pone.0201200.

(13] T, TRZE, AEWEW], 5 S w Sohl e p e iy U5 K207
(7] . BE2534R, 2020, 39 (6): 849-850.

[14] FENG M X, LI Y N, RUAN W S, et al.Predictive value of the
maximum serum creatinine value and growth rate in acute paraquat
poisoning patients [J/OL] .Sci Rep, 2018, 8 (1) [2021-06-04] .
https://pubmed. nchi.nlm.nih. gov/30072769/.DOI: 10.1038/s41598-
018-29800-0.

(151 A=mibh, skesgr, ISR, 455 . AR i v Rk B b i e
Aili g EE HOTAS L DR AR USRI Ae (0]
FBEREIRZE, 2018, 15 (3): 87-88.

[16] 5, 55, B . MM TEE AR ER I (1] .
REERR AR 2E R, 2018, 47 (3): 237-239, 243.

(17] BUhE, 22, @, % . S A ey KX 2k i e
R B B W BUSITAS (1] . BB B, 2018, 45 (1):
115-118.

(18] MK, sk%%, I, &5 . 2\ HoAh th s fUS 52 R R B BFE
(1] . B&EESE, 2020, 3 (1): 19-25, 38.

[19] LG, 44, Brbih, 55 Cox L@ XUR: AR S Hr Stk
HEMTESHUEEMER (] 7EERRA R, 2018,
233 (2): 68-70.

[20] #paide, BORE, TMIL, 55 BT SCRpma pLAY S i oA
TR RUR B B S ST (1] At ERLRA A, 2018,
38 (10): 1467-1471.

WAEH: 2021-01-26 fEEIEH]: 2021-06-04 ZAZHEE: HIMI

(L2 761 T1)

[13] EfEAE, Eob, kI, &5 KENHE B X REEDT IR
SRTRVRIIGE IUIR M S0 PR 2R B 40 2 004 (0] . o [l P e )y
S, 2018, 26 (12): 910-915.

[14] XU, AFS, A%I7, & 20152017 4F o T R
AT BRI R IR LR R0 [J] . iy A E A,
2020, 54 (1): 47-53.

[15] EfdE, 29, B8040, 55 2015 SEWLAE e i OB
I A SFeT o ()] . PR, 2019, 28 (1): 12-22.

[16] SUNG H, SIEGEL R L, TORRE L A, et al.Global patterns in
excess body weight and the associated cancer burden [J] .CA

Cancer J Clin, 2019, 69 (2): 88-112.

(17] RERM, EAx, BRI . HEdERAE T 2 B @ (7] . i
JifR, 2020, 29 (12): 897-898.

(18] Fik, ZBHERE, KRR, 55 . #IVTA 2013—2018 4RI i o Regh
[ AT 4G R MRABCR T (] . AR TR AR, 2020,
41 (12): 2080-2086.

(19] MM, A3I7, AL, % 20152017 4o AT o R s
B VA M5 3R 75 IO DG I B o i (0] . AR iR R 2 ks
2020, 54 (1): 76-83.

[20] @2k, sk—de, &Y, % (EREFE. KpEimamEr S5hs
MR EARSEHE (1] . EAFETE, 2019, 35 (5): 594-598.

Yim B E: 2021-04-01 fEEBEH: 2021-05-28 AHREE: K





