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AuvoIXOC OAUVEIOUOC UEGE) EUTELPIXMY EX TWV TEOTEPWY
XUTOVOUMY OUVOUNG YLo TOV EAEY YO TNE THUVOTNTUSC COUAUATOC
tOrtou I - Dynamic borrowing through empirical power priors
that control type I error

Yravpog Nixolaxdmouhog

IMepirndn

Yuc obvndec aodévele (autée Tou npocBdhhouy oyetxd ueydho aptdud acVevdv), N uéto-avdhuom
elvon plor xoTdAANAT o xXoWoe amodexty| uévdodog yia tny civieon Sedouévmy mou TeEoxdToTOLVY and XAi-
vixéc doxtuéc mou a&lohoyolv tnyv anoteeopatixdtnta wac Yepaneloc. Ltic (Told) ondviec acdéveiee,
6mou Ta Slordéaipa debouéva elvan ENSYLoTA XU 1 ETEPOYEVELX O)L Xl TOGO XUTAVONTY, Ol UTEPYOUCES
u€dodol dev emapxoly. Luyxexpuéva, yio TNy Tepintwon davelouod dedopévey and pio loTopinr] UEAETN
7 EVVOLOL TV EX TV TROTERWY XATOVOPMY d0voune (power priors) pnopel vo gavel ypfowrn. Ov power
priors emotpatebouy pio topduetpo v € [0, 1] 1 onola 6TIC TEPLOCGTERES TEQITTMOOELS EYEL TNV EpuNVEin
TOU TOGOGTOY TOU BEIYUATOS TNS LOTOPIXNG HEAETNS TOL XENOLLOTOLELTOL GTNY AVEAUGT TNG VEAC MENETNG.
Ouwe, n duvatétnta dovelopod and ula 1otopxh uehétn cuvAdne cuvodeleton and peyéduvon tne mi-
Yavotnrog opdhuatog tonou I, and ty ontinh ywvia e xhacowxnc otatiotixhc. Ilpotelvouyue wla véa,
anmAf p€dodo yia TNV exTiunom TG TOEAUUETEOL ¥, TOU elva XUTEAANAY Yia TNV TEpinTwon OTou UTdEYEL
éva 1o topixd oet dedopévwv. H pédodoc Baciletor otic xatavoués tpdBredme (predictive distributions)
xou Vol TOPUUETEOTOMUEVY UE TETOlo TEOTo wate N mdavotnta o@dipatog tonou I va umopel vo e-
heyyvel, puduillovtac tov Badud opoldtnrog HETHE TV XoUVOUELWY Xl TwV LoTopxwy dedopévewyv. H
U€0030¢ AVATTUCOETAL YLOL XUVOVIXE, XUTAUVEUNUEVES TUYOLES HETABANTES HE YVWOo T Blaxduavon ot éva 1
800 delypora adld 1 yevixeuon oe dhho povtéla elvon dueon.

Abstract

In common diseases, where multiple trials of sufficient sample size are usually done, (network)
meta-analysis is an appropriate and understood methodology for evidence synthesis. In (very) rare
diseases, where available data is scarce and heterogeneity is less well understood, present methods of
(network) meta-analysis fall short. Particularly for borrowing evidence from a single historical study,
the concept of power priors can be useful. Power priors employ a parameter v € [0, 1] which in most
situations has a direct translation as the fraction of the sample size of the historical study that is
included in the analysis of the new study. However, the possibility of borrowing data from a historical
trial will usually be associated with an inflation of the type I error. We suggest a new, simple method
of estimating the power parameter in the power prior formulation, suitable for the case when only one
historical dataset is available. The method is based on predictive distributions and parameterized in
such a way that the type I error can be controlled by calibrating the degree of similarity between the
new and historical data. The method is developed for normal responses in a one or two group setting
but the generalization to other models is straightforward.
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