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» Follow-up duration: Time at risk (e.g. years)
» EEEAYZEH X = when disease occurred: Time to event
» &%PR Censored O: Time to the end of follow-up / Loss of follow-up / Death

Cohort A o X = when disease occurred

1@ ;

20 - >

E: |
5@ 4
; o * © 7
8 o - - O 1
9 @ © y- 3
10 o © 9
11 & - X 7
12 ® © 3

1980 1982 1984 1986 1988 1990 1992



#n 3 & & Competing Risk

FUELAY EZEE 4 X : Ventricular tachycardia (VT)
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» Follow-up duration: Time at risk (e.g. years)
» ENEAYEH X = when disease occurred: Time to event
» #%PR Censored O: Time to the end of follow-up / Loss of follow-up / Death

Cohort A o X = when disease occurred
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Kaplan-Meier (K-M) survival curve
Cox proportional hazard model
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Kaplan-Meier method overestimates the probabilities of

both the event of interest and the competing event(s),

while the estimate for EFS is unbiased

120 A

]m . :
® Death L.
1 ax | TX: receiving a transplant
-ers | EFS: event-free survival
20 4 :

CICR CICR CICR CICR: Cumulative incidence competing risk
t=2 years t=S5 years KM: Kaplan-Meier (K-M) survival curve
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g

Probability (%)
&

t=1 year

FIGURE 1: Probabilities (in %) of dying (before receiving a transplant) before time ¢, receiving a transplant (Tx) before time t and being alive
and not having received a transplant until time ¢ at t = 1, 2 and 5 years from Day 91 after the start of dialysis using the Kaplan-Meier (KM) and

CICR method.
M. Noordzij et al. Nephrol Dial Transplant (2013) 28: 2670-2677 doi: 10.1093/ndt/gft355
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EERYEZEEH X : Ventricular tachycardia (VT)
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Competing Risk Analysis
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Competing Risk Analysis

Cause-specific approach

SHIT

Death

(event of interest) * % M M*

Risk set at time t
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Cause-Specific Hazard Function (CSH)
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Cause-Specific Hazard Function - CSH
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Traditional:
Cox proportional hazards model

mEEHAMRIEIT (e.g. CVD / SCD) BY&E - Cox regressionFICSHAYfEEHEE1H[E

Competing risk-1:
Cause specific hazard
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Competing risk-1: Competing risk-2:

Cause specific hazard-CSH Sub-distribution hazard
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Kaplan-Meier Survival Curve CIF: cumulative incidence f

Product-LimitSurvival Estimates (US]ng SHD approaCh)
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CIF: cumulative incidence functions
(using SHD approach)
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Competing Risks Regression

call:
crr(ftime = ftime, fstatus = fstatus, covl = covl, failcode = 1)

coef exp(coef) se(coef) z p-value
covll 2.43 11.4  0.556 4.37 1.2e-05 P<0.001



: : CIF: cumulative incidence
Kaplan-Meier Survival Curve .
(using SHD approach)
Product-LimitSurvival Estimates
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Kaplan-Meier Survival Curve

Product-LimitSurvival Estimates

CIF: cumulative incidence
(using SHD approach)
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0.772 0.5939
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Table 2. HRs and SHRs with 95% confidence interval for all-cause mortality in male versus female
(reference group) dialysis patients and in old (>65 years) versus young (<65 years, reference group)
dialysis patients

Cause-specific approach HR (95% CI) Subdistribution hazard approach SHR (95% CI)
Death
Female 1.0 1.0
Male® 1.04 (1.02-1.07) 1.03 (0.87-1.23)
Young 1.0 1.0
Old® 2.57 (2.52-2.63) 3.47 (3.39-3.55)

Transplantation

® Adjusted for sex.

Female 1.0 1.0

Male® 1.09 (1.05-1.12) 1.07 (1.04-1.11)

Young 1.0 1.0

Old® 0.10 (0.10-0.11) 0.07 (0.07-0.08)
*Adjusted for age.

M. Noordzij et al. Nephrol Dial Transplant (2013) 28: 2670-2677 doi: 10.1093/ndt/gft355




How to Select the Methods for Survival Analysis?
1~ ¥ 2 %)% %% ¥ (Cause-Specific Hazard Function > CSH)

(a) For aetiological studies

(b) When HRs need to be derived, the cause-specific approach is most appropriat

2~ x4k wErfF 5% S8k (Sub-Distribution Hazard Function > SDH » Fine-Gray sub-distrib

(a) For prognostic research

(b) Most suitable for prediction of a survival probability

(b)

No competing risks Competing risks
(1) Prognostic research question: calculation of survival (1) Prognostic research question: calculation of survival
probability probability cumulative incid
(a) Unadjusted: Kaplan-Meier method (a) Unadjusted: CICR method Hmiative fneidence €0
(b) Adjusted: multivariate Cox regression (b) Adjusted: subdistribution hazards model (Fine
(2) Aetiological research question: estimation of effect and Gray)
(hazard ratio) (2) Aetiological research question: estimation of effect
(a) Unadjusted: univariate Cox regression (hazard ratio)

hazards model®

Adjusted: multivariate cause-specific proportional
hazards model®

mpeting risk (CICR)

statistical software packages, with censoring at the competing event(s).

“The cause-specific approach can be applied by performing ‘standard’ Cox regression analyses, as provided by the conventional

M. Noordzij et al. Nephrol Dial Transplant (2013) 28: 2670-2677 doi: 10.1093/ndt/gft355
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