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Figure 3.1 Left panel: standardized linear rank statistic 7}, against MELD score (solid line), estimated cutpoint
(dotted line), and the 157, 10", 90", and 99*" quantile points of MELD score (black square, black circle, black
triangle, and black diamond); right panel: cumulative incidence functions for time to relapse of hepatocellular
carcinoma of the groups with MELD score less than or equal to (solid line) and greater than (dotted line) 13
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grol Z+zt 0.975 (M&S ),
0.893 (L&S H&%‘), 0.712 (%‘é 7‘;‘@‘:"):% z LH 7Hz4l%01 FAAen, 138 2= A9 Fwl
AE P-gkol Z+7F 0.775 (M&S ®4), 0.769 (L&S ), 0.494 (4 AAME 7 W /MA S0 52
# ol it
2

3.2. o9 A B-A|E Y=ZF (diffuse large B-cell lymphoma, DLBCL) z}&

DLBCL A2t A2AHdudelA 20089 99 198E 20119 12€ 319714 ZEAE-CHOP
(rituximab-CHOP, R-CHOP) &< X85 22 dx=2 44 55T 745 (febrile neutropenia,
FN)o] 2Ag wf7}h2] €] /\17_}01\% AP AIZE (9] E)oll ek AFz o)tk o QA= R-CHOP A&
Al Ezte] el AA 2627 S }TOM FNO ¥ szl Az, 35 299 Sxpe s 247t
1047 (39.69%), 1499 (56.87%), 99 (3.44%)°]ch. ©] AFox] B4 o]WlEE R-CHOP X8
T FNo| wAo]ar ofof that B4 17 oM E= Abgoltt. d¥E 7]E22 R-CHOP A8& %L
o2 FNo i fgo] w2 A} 52 Ao e A ¥e A& tE AAE st ok

r&.‘l_

n =262 n =262

1.0

{i(0.1,0.9) =68 %0 —— age<68

:
o\
P-value < 0.001 /° ° o age > 68

0.6
1

0.4
1

0.2
1

age months

Figure 3.2 Left panel: standardized linear rank statistic T}, against age (solid line), estimated cutpoint (dotted
line), and the 1°%, 10", 90", and 99*" quantile points of age (black square, black circle, black triangle, and black
diamond); right panel: cumulative incidence functions for time to incidence of febrile neutropenia of the groups
with age less than or equal to (solid line) and greater than (dotted line) 68
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Abstract

In clinical studies, patients are often classified into low- and high-risk groups based
on prognostic factors. Moreover, patients may experience several different types of
events during follow-up under the competing risks framework. We propose a cutoff
estimator as the value that yields the maximum of the absolute of the standardized
linear rank statistic and also propose a maximally selected linear rank statistic for test-
ing independence of the event of interest and the prognostic factor. The proposed test
statistic converges in distribution to that of the supremum of a standardized Brownian
bridge. Further, to overcome the conservativeness of the test based on an approxi-
mation of the asymptotic distribution, we also propose a permutation test based on
permuted samples. We illustrate the proposed methods with two real datasets collected

from Seoul Samsung hospital.

Keywords: Cumulative incidence function, diffuse large B-cell lymphoma, Gray’s statis-

tic, hepatocellular carcinoma, linear rank statistic, permutation test.
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