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Bayesian methods that incorporate historical information from past active control
studies through the use of prior distributions of model parameters provide an
alternative approach to evaluating non-inferiority in the NI trial itself. Although
discussed in the literature and used in other research settings, CDER and CBER have
not had much eerrience to date in evaluating NI trials of new drugs or therapeutic
biologics that make use of a Bayesian approach for design and analysis. If a sponsor
is plagn_intho conduct a Bayesian NI trial, early discussions with the Agency
are advised.
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5.2 Hypothesis testing

Statistical inference may include hypothesis testing,
Interval estimation, or both. For Bayesian hypothesis
testing, you may use the posterior distribution to
calculate the probability that a particular
hypothesis is true, given the observed data.
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Theorem 1.

I IfX; > 0.X: < n then between Plx; > x> — A|X;, X:) and the I-sided P value of the Fisher exact test with
Hp : my < maversus Hy : m3; > m, the following relation holds
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« J—2TJ71)>vsTS5tz7/R(1989 - 1992)[1]

Table 1. Placebo-Controlled Trials of W

arfarin in Nonvalvular Atrial Fibrillation

Study Sumimary Events/Patient Years Risk Ratio (95%6 CI)
Warfarin Placebo
AFASAK open label. 1.2 yr follow-up 9/413 =2.18% 21/398 = 5.28%% 0.41 (0.19. 0.89)
BAATAF open label. 2.2 vr follow-up 3/487 =0.62% 13/435 = 2.99%; 0.21 (0.06. 0.72)
EAFT open label. 2.3 yr follow-up 21/507 =4.14% 54/405 = 13.3%0 0.31 (0.19. 0.51)
patients with recent TTA
CAFA* double blind. 1.3 vr follow-up T/237=2.95% 11/241 = 4.56% 0.65 (0.26, 1.64)
SPAF I open label. 1.3 vr follow-up 8/260 = 3.08% 20/244 = 8.20% 0.38 (0.17. 0.84)
SPINAF double blind. 1.7 vr follow-up 9/489 = 1.84% 24/483 = 4.97% 0.37(0.17.0.79)

* CAFA was stopped early because of favorable results observed in other studies.
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« FIASHISZVsT—T71>(1998 - 2003)[3,4]
iy

ERA I F(N) event gase A PS event/N
SPORTIF Il 1703 56 1.5 3.29%
SPORTIF V 1962 37 1.7 1.89%
&&t 3665 93 1.6 2.54%
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Ximelagatran Warfarin

(n=1704) (in=17T03)
S PO R I I F Characteristic
Men 1158 (68%) 1196 (70%)

Age (years, mean [SD]) 70-3 (8-6) 70-1 (8-8)

Bodyweight (Kg. mean [SD1) 80-7 (16-8) 81-T (156-9)
Ethnic origin

White 1494 (88%) 1500 (88%)

Asian 201 (129%) 1945 (129%)

Othear 9 (1%) T (136)
Aspirin at entry 345 [(20%) 359 (21%)
Vitamin K antagonist at entry A267T ([ F4%) 1235 (F3%)
Systolic blood pressure (mm Hg, mean [SD]) 139 (18} 139 (18)
Atrial Tibrillation onset less than 1 year 368 (229%) 3F4T (209%)
Paroxysmal atrial fibrillation 1640 (9%) 1248 [ F%)
Risk factors

Ona* 511 (30%) 545 (32%)

Two 514 [(36G%) 579 (34%)

Three or more 579 (34%) 579 (34%)
Previous stroke, TIA, or both AT [Z249%) A05 (24%)
Pravious nomn-ChNS embolism T (%) T (5%)
Age TH years or older 581 (24%) 565 (33%6)
Hypertension 1229 (TZ2%) A230 (T 29%)
Left ventricular dysfunction 574 (249%) 584 (34%)
Age G5 years or older and coronary ariery 581 (349%) 558 (339%)
disease
Age 65 years or older and diabetes meliitus 288 (179%) 200 (1 7%)

Data are number of patients (%) unless otherwise stated. TiA=transient
iIschaemic attack. *includes Tive patients in each group inocorrectly randomised
without risk Tactors.,



SPORTIF
Vv [4]

e e e e e s |
Table 1. Characteristics of Randomized Patients According to Randomized Treatment

Assignment®
Ximalagatran Wartarin
(m = 1960} {n=1962)
Wan, Mo.d%e) 1365 (7O 1353 (B9)
Aga, mean (S, ¥ 1.6 (8.2) F1.8(0.0)
Body wesight, maan (S0, kg o091 21.50 B4 (21.3)
Body miass mndox, mean (SO 300 {(B.5) 29 862
Faca, Mo, [5)
Wihite 1BTS {95.7) 1880 (06.2)
Black 67 [3.4) S8 (3.00
Asian 15 {0.8) 10 (0.5
Aznirin at ontry, No. (%) 3o {18) 367 (19
VA at antny, Mo. (%) 1617 |3} 1661 (B5)
Systobe HP, mean (S0, mm Hg 133 {18) 132-[18)
Adrigd fibrillzton cnset <1 W, Moo (935) 311 (18) 304 {15)
FParcscy=rmal alnal fibrillaton, Mo, (5] 282 | 14) 250 (14)
RBisk faciors, Moo (% 1
| 00 $25) 509 (26)
2 B0 {31) 597 150)
=3 B6T {44) 852 (44)
Pravious stroka anddfor TEA, MNo. (36) 2632 193 S48 (18)
Provious non-CNS ambolism, Mo, 596) 92 (4.7 B5 (4.3)
Aga =TE y, No. (3% B3R (43) 820 (43
Hypariansion, Mo, (96) 1584 @1 1582 (B1)
CHRLY dysfuncion, Mo, (9} Fab {3a) TEE (A0)
Aga =65 vy + TAD, Mo, (%) B2 (42 803 (41)
Agao =EB5 y 4+ disbotes mallitus, MNo. [96) IR {20 373 (19

Abbreviabons: BP, bhood preseure; TAD, coronany artery dissase; OHF . congestive heart Tafure; CMNS, caniral mersous
system; LW lef varmmicular; TIA, ransient ischamic aftsck; WA, vlsmin K antsgorest.

*The treatmment growps did mot differ wath respect fo amy of the isted charactenstics.

1Hody mass index s calouiated = wsight in klograms dvided by the aquears of height in metens.

THRizk fEctors are Bsted under “Fabents” in the "Maethods" section 106




POCOCK®Ds4+



PocockM65&F [11]
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ADAPTIVE POWER PRIORS



Adaptive power priors with
empirical Bayes [12]

2.3 | Empirical Bayes
An alternative to the tully Bayesian methodology is that of EB, which estimates hy per-parameters based on the data, Here, we
choose the weight parameter with an EB approach. maximising the marginal likelihood of 4.
5{::;9._.:’,,] = arg max L{§;xp.x.), (&)
5=[0,1]

where

L{&:xp.xe) = / L8 2, )pl@ | &, anldf

[ L(8:x LB x0 P p(O)dB (9

S L{0: xa° p(8)dO

MNote that p{@]&. xp) 1s properly normalised (as in Equation 4) and that Equation @ does not have a prior on &. Using the EB-type
methodology, we define a new power prior based on the conditional power prior (Equation 1) with the estimate (Equation 8)
of & inserted. which we will refer to as the EB power prior. The EB estimate eliminates the need for a prior on 4. and by
using the marginal likelihood based on xg and x,., it adapts to the current and historical data. We still require a prior on & to
complete the specification. The EB power prior is still a posterior distribution based on the historical data. but now conditional
on & = &{xg.x+ ). In the normal case. the EB estimate of 8 is available in closed form. see Appendix A
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