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Crude Cumulative Incidence Estimate
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Fine & Gray (FG) Regression®
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Modelling effects on cumulative incidence.

Weighted regression to account for the
existence of competing risks

Implemented in all software packages
e.g. SAS PSHREG

Computationally intensive with large datasets
(or when large rates of competing risk)...

Kohl, Maria, Max Plischke, Karen Leondr, and Georg Heinze. (2014). PSHREG: A SAS Macro for Proportional and Nonproportional
Subdistribution Hazards Re-gression. Computer Methods and Programs in Biomedicine, 118 (2)
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Competing risks regression: Big Data issues from modest sample sizes
Katharine A. Kirby, University of California, San Francisco, California
Deborah E. Barnes, University of California, San Francisco, California
W. John Boscardin, University of California, San Francisco, California
Actual Sample | Approximate Average Fine-Gray Pseudo Run Time for Run Time for
Size Number of Number of Sample Size PHREG PSHREG macro
Competing Pseudo
Events Observations
Per
Competing
Event
1,000 300 250 77,000 <1 second 2 seconds
10,000 3,000 1,500 oM <1 second 18 minutes
20,000 6,000 2,500 15M <1 second 2 hours
40,000 12,000 4,000 46M <1 second 10 hours
100,000 30,000 6,000 179M 1 second 72 hours
200,000 60,000 7,500 449M 2 seconds 200 hours

Table 1. Actual sample sizes, approximate number of competing events, average humber of additional
observations per competing event, effective sample sizes and run times for PROC PHREG and PSHREG
macro (M=million).

http://www.wuss.orq/Proceedings13/124 Paper.pdf
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* Two event types, one covariate
* HRy; death cancer = 2.745

Beyersmann, Jan, Aurlien Latouche, Anika Buchholz, and Martin Schumacher. (2009). Simulating Competing Risks Data in Survival Analysis.
Statistics in Medicine, 28,(6)
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1. Split large dataset into / (random) groups
2. Compute FG 5 estimates in each group
3. Combine using meta-analysis (IVW)

~ f/o
F= >1/o0

KEY ASSUMPTION:
« Separate models estimating same quantity
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Groups: 1 2 3 4 .5.6 .7 .8 .. 80

Cases/group: 80,000 .....ccoviiviiiiiiiiiiieannns 10,000 ..evevnnnnnn... 1,000



Groups of 20,000 Gy

Registry
Ireland
80000 by 20000
Label=h D
1
2
=2 3
4
Pooled I I 2.74 (266, 284)
24 2.5 2.6 2.7 2.8 24 3

Hazard Ratio 80K: 2.74 (2.66, 2.84)

Farameter o b %



e
Groups of 1,000 (G

qraup

20

40

60

20

80000 by 1000

Registry
Ireland

Lahel=h 0

s .-'
S
!j\ |
: 5
i ,m
— T
=i ' 2.73 (2.64, 2.83)
175 é 275 3I 375 ; 4.I5 é

Hazard Ratio

Farameter o b

80K: 2.74 (2.66, 2.84)



n National
Total time vs. error
Regqistry
Ireland
- 10
2.84 o )
-9
—~2.82
o 8 -
32 28 2
H |, =
9?,2.78 - / é
O s o
— P 6
‘E; 2.76 1 .5.
-E o744 | ¢ O ¢ 9 O O ¢ O Q9 O 0 Q- O -0--9--¢ w ------ ©- 5 E
(1] | P o
cbé 2.72 - // s ©
L _ » .8
O 57 o= =t 3 @
% l & |™ == | g
O 268 N | L~ , =
m ™ -t - L, o> == > -~
2.66 - - 1
2.64 . : : : : : . : : : : : : : . : : : . —Lo
0 8 12 16 20

4
Sub-group N used for meta-analysis (1000's)



National

Conclusion (G

Registry
Ireland

PROS
» Faster computationally (~135x)
* Little error introduced in estimates (<0.5%)

CONS
» Potential variability between groups (real data)
« Complexity of managing multiple covariates
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* lllustrate reliability in:
»\Various competing risk scenarios
»Real data from the Cancer Registry

* Models with multiple covariates

* R package for evaluating automatically
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Questions or suggestions?
c.brown@ncti.ie

@CsStatsAU

I'm supported by projectfunding from:
Health Research Board Ireland

ﬁ The National Cancer Registry is funded { An Roinn Slainte
BipsVP 2 DEPARTMENT OF HEALTH
al rc ;

Health Research Board by the Department Of Health


mailto:c.brown@ncri.ie
https://twitter.com/CStatsAU

