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Abstract

In survival analysis, scenarios with competing risks are frequently encountered. In the presence of
competing risks, the analysis performance of the Cox model and the Fine-Gray model is compared.
This paper introduces the Fine-Gray model in the context of competing risks, providing a detailed ex-
planation of the definition of the Fine-Gray model’s risk set and the calculation method for weights.
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Through example analysis using actual data with competing risks, the paper demonstrates that
the results of the Fine-Gray model and the Cox model differ, especially with the Cox model overes-
timating the cumulative incidence of events. Therefore, in survival analysis, when facing compet-
ing risks, choosing the Fine-Gray model for modeling is more suitable.

Keywords

Fine-Gray Model, Cox Model, Competing Risks

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

TEVFZ S RHIU, WS, AW, RS KU %R O ST %5 2 AU 75 2 7 A
A5 HT 1) R, 24 BT AIE 70 1) o) R R A7 B — 45 JR I, Kaplan A1 Meier 2 H ) K-M J79%:[ 1781 Cox #2 Hi ) Cox
B2/ B T, Cox B2 — P R AR A T2, TR0 S AR AR I R &R . &
BB AU LU AE IS [B] PR HERS I R bR T 1, ANBERTRIR AL . FERR S IS B S x,, X0 00x,, Ty M
i WS AT A R AN 53, — 30 2 EAE T E AR ], — &0 BFEN A B E . Cox 1
REARE AT

h, (t) =h (t)exp{ﬂ]xlj +"'+:Bmxmj}

Ho by (1) RELSER B B, 5. B, R BT SEE AL 1 <1, <-- <1, RME—HIHF RO
T [ R B, By, B, R UA T R MOt . RBEIBR MO H (1) = [ h(u)du . S5
AEREF (1) FTH H (1) S, F(¢)=1-exp(-H(t)) -

SRIM . FTRITSE R D EOF AN B B — S5 R R, IS, LR TT TR R A G, o —
Tl Lt & A7 7556 4 UK, Gelman [3]81 Gooley [4]5%1 5% 4 R BES HE4T T 3R, Kalbfleisch £ Prentice [5]
R T A G ST, EAPESE S SR T S RAAERT ] ¢ 22 A (e 20 A U i 20
i, AL i A B R AR R BT N F (1) = P(T <1,C=i), &4 CIF, Fine il Gray [6]T 1999 4
$&H1T Fine-Gray #%Y, X —Ffiit T CIF AR —Fhoe 5 WS, SRT, FITE 0 A0 I RO AS i B —
iR, FERE T, BRI REIEAEN, PSR A AETE S X, Gelman [3]F1
Gooley [4]%} 5 4 IR AT T #51&, Kalbfleisch Al Prentice [S]#&H T —Fh % fE 55 4 KU 7%, 1EA4F
FETEG AT T FHF i AR R ¢ 2 AT PR AT Ui 70 A, 287 0 AR R A A R R e
SUAHF,(t)=P(T <t,C=i), i~ CIF, Fine fl Gray [6]T 1999 442 | Fine-Gray #i4, iXjE—FfftT
CIF AR T4 AR, Fine-Gray HEAFEAFLETE 50 KUK I AEAT W S B ) jL A5 3 T2 ML, AR JE[7]
AR [ 8155 73 70 LA B Ji8 AT ie: £ O REA A& Fine-Gray BT FE A7 20T i L

2. Fine-Gray {2 &I /44
AR LT

y(t.x)=7,(1)e™

DOI: 10.12677/aam.2024.132047 486 W FH H s ok


https://doi.org/10.12677/aam.2024.132047
http://creativecommons.org/licenses/by/4.0/

#M Rk, f3C

KRRy 2Tk, p, R T ARSI, x RAERRE, g RFITAL. H
T oA fa ks AN

. | P(t<T<t+61,C=i|T>t 5T <t H C#i)
7(0)= i o
TSR T2 A
r exp( Bx;,
L(p)=]1 ()

) J=1 ZieR, Wii eXp(ﬂxi)

TEFTA OGRS O 2 I TR) il BOGRAR, Herbrg, <, <--- <1, o Fine-Gray 574 i LR 3
A Cox LEBIARAERARLL, 5 Cox LEBIXBARAALL, Fine-Gray B :ZA A7, KRS R, &
S5 AT EIN T MREAE w, o NERELE R, HTERE] ¢ Z BT RGP FAFARRLER 8] ¢ 2 6
G171 A 3E g XS SR AR AL AR

Ry(6)={i:T, 2 ¢ 8T, <t 3¢ B Fid— 3 A e phg k)

R, SR 5 3 KU P04 e — BT SRR . 771 35 9 RO RI R T, — R
PRI ¢ 2 BN R MR AR FAEE R AL, R S, (1) = P(T>1,C =) -
W AEAE BRI w, 52 XA

Lo S)
" S(min(¢,.1,))

LG S MR AEAF AT R — A K-M A, MR — T, MIRAEMIE U8 (T,C), X5
(K 7, 5 SONMER BN — DRI ], GRS HEN C =1, MR B HEER C =0 . RV
BB R AR 18] SR AR ), RS HE A AR 1] ¢ 2 AR D1 AR AMAMAERS 18] ¢ Z 3120
T A FEG A MR X4 I I SR O B AT R 7, B EIR A SEiHE:

i, Wik exp(x,8)
ZieR,. w;; exp(x,5)

U<ﬂ)=§{x,- -

B AREINA R g I, REEEU(B)= 0 B IHUE.
Ui Fine-Gray S84 1THELIE Y, 25 MRl WAL 1. & 1 Hads 10 ASWIAMA,  FUm 3]
OIS TA) i, SRR, MDA B 9 RIFESR 1 HIER 1~4 41,

Table 1. Example dataset
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1 t | 12 0.90
2 t 11 10 0.80
3 f I 8 0.80
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Table 2. Calculation process of weights w;, for deleted survival probabilities
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Table 3. Definitions and assignments of variables
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Table 4. Statistical description of variables
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Table 5. Comparison between Fine-Gray model and Cox model
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Figure 1. Predictive comparison between Fine-Gray model and Cox model
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