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Background Methods
 Win ratio (WR) - what s it? Variants of the WR estimation
o Developed for composite hierarchical outcomes in randomized clinical » VO: Standard (deterministic) approach
trials (RCTs) * V1: Probabilistic; uses the Kaplan—-Meler (K—M) curve for X in Period |, then
o Each patient of arm X is compared with each one of arm V: follows the VO approach | | |
5 WR(X VS Y) = Number of wins for X  V2: Probabilistic; uses the K-M curves for X and Y in both Period | and Period I
Number of wins for Y * V3: Probabilistic; uses the K-M curves for X and Y in both Period | and Period |1,

« Case of interest
o Substantial censoring in the top-ranked time-to-event component
« What'’s the problem?

Patient x —) [ }

accounting for time-varying numbers at risk (down-weighted tails)

Case study

Patient y ‘ Standard WR t.re.ats.. all pairs as ties
, ..even though it is likely that:
Patient z O . x performed worse thany and z El: Time to first event (favourable for X over V)
. : » o 7 performed better thany
(O Censoring time . L .
® o E2: Continuous (~75% of pairwise wins favored
| 7 Even | - | - Arm X Arm'Y the Y arm over the X arm)
WR Is sensitive to censoring, which increases bIaS, accentuates its inherent non- SO pts 50 ptS
transitivity, and heightens the risk of subgroup paradoxes.
Objectives and concepts Scenarios: 9 scenarios as a combination of:
» To highlight how censoring-sensitive the WR can be. » 3 levels of censoring rates: « 3 survival curve patterns:
oege ° . . . PY — @) — @) e« D . -
» To propose and evaluate the probabilistic alternatives for WR estimations. X =30%, Y = 307% attern 1: curves substantially separated
| * X=60%,Y =30%  Pattern 2: curves close to each other
: .~ Whatifxnot: « X =60%, Y = 60% » Pattern 3: curves intersecting
patient x —( -+
h = censored?
patient y L)
Pattern 1 Pattern 2 Pattern 3
What if x not: What if x and y not
patlentx _"—O'“"'““““i,“';* “““““““““ ynor ___. - 1.00 1.00 1.00
) censored? censored?
patienty —— Q 0.75- 0.75- 0.75-
Period | Period I X 0.50 - 0.50 - 0.50 -
(O Censoring i time 0.25 - 0.25 - 0.25 -
@® foent O Tk Ty Timax 0.00 0.00 - 0.00 >
Thax Tmax
/Patient X censored before time of event or censoring of y (T,) A
> Standard (deterministic) WR:
e X Jjust ties with y at this endpoint Methods of testing
> Probabilistic WR: » Simulation approach: 1,000 random simulations of events and censoring on EJ,
« Estimate the probability that x would experience the event before T, and of the score on E2
(.,e. P(x<T,)) under the hypothetical scenario in which x was not » Gold standard: standard WR calculated under a hypothetical scenario with no
censored prior to T, and use this probability in the WR calculation. censoring
* [N case y censored at T, estimate P(x>y |x>Ty), P(x<y |><>Ty) and P(x=y= e Measure of method fit:
Thiax |x>Ty) assumi.n.g. ne.ither X NOr y were c;ensored before T\ ,xand o Bias of log(WR)
N use these probabilities in the WR calculation Yy o Root Mean Squared Error (RMSE) of log(WR)
Results
Win ratio estimations in different variants of probabilistic approach, compared to standard WR calculation BIAS RMSE
Seenario Standard Probabilistic WR Ce;st::.ng Curve pattern 1 Curve pattern 2 Curve pattern 3 Curve pattern 1 Curve pattern 2 Curve pattern 3
Distribution of the| Censoring Reference'w ) Gz .
) Lt Gl WR Variant 1 Variant2 | Variant3 1.0 1.0 1.0 1.5 1.91 1.5
1st endpoint rate per arm 05 05 0.5
R L 1.0 1.0 1.0
)\((:;zo/; 0.83 1.61 1.75 1.78 ﬁj ;’g; 8'2 g'g g'g
i ’ o e e 0.5 0.5 0.5
X: 60%, -1.0 -1.0 -1.0
Curve pattern 1 1.77 0.62 1.62 l___-_: ._-_—_:
Y: 30% -1.5 -1.5 -1.5 0.0 0.0 0.0
X: 60%,
Y: 60% L Lo LeZiz 1.0 1.0 1.0 1.5 1.5 1.5
. 200 0.5 0.5 0.5
)\((.:izo//(: 0.59 0.95 110 1.09 - 60% 0.0 00 Hm 1.0 1.0 12
. €00 Y:30% -0.5 -0.5 -0.5
Curve pattern 2 )\({ igo//:’ 1.01 0.47 0.96 1.53 10 10 10 0.5 0.5 U
X: 60%, 15 1.5 1.5 0.0 0.0 0.0
0.36 0.96
Y: 60%
T 1.0 1.0 1.0 1.5 1.5 1.5
v: 30% 0.60 1.05 1.03 0.5 0.5 0.5 - - -
X: 60% X: 60% 0.0 s 0.0 0.0
Curve pattern 1 Y 30‘;’ 1.04 0.48 Y: 60% 0.5 0.5 0.5 0.5 0.5 05
X: 60%, -1.0 -1.0 -1.0
Y: 60% 0.36 0.66 0.97 -1.5 -1.5 -1.5 0.0 0.0 0.0
B /O (standard WR) 1 . \2 B V3 Interpretation:
Bias — the closer to zero, the better
RMSE - the smaller the better
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