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uropean Heart Journal (2013) 34, 1018-1023
doi:10.1093/eurheartj/eht063

The codex of science: honesty, precision,
and truth—and its violations

Thomas F. Luscher*

Editorial Office, European Heart Joumal, Zurich Heart House, Moussonstreet 4, BO%1 Ziirich, Switzerland

Figure | Giants of scientific discovery: (A) Gregor Mendel (1822—-1884) who set the basis for modern genetics (reproduced by kind
permission of Keystone), (B) Charles Darwin (1809— 1882), the father of evolution [reproduced with permission from John van Wyhe ed.
The Complete Work of Charles Darwin Online. (http:/darwin-online.org.uk/)], and (C) Isaac Newton (1642—1726), the discoverer of
gravity and founder of modemn physics (reproduced by kind permission of the Trustees of the Portsmouth Estates).
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Effects of valsartan on morbidity and mortality in
uncontrolled hypertensive patients with high
cardiovascular risks: KYOTO HEART Study

Takahisa Sawada ", Hiroyuki Yamada', Bjorn Dahlof?, and Hiroaki Matsubara'
for the KYOTO HEART Study Group
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Meta Analysis of Early Breast Cancer Trials

Systemic treatment of early breast cancer by
hormonal, cytotoxic, or immune therapy
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133 randomised trials involving 31 000 recurrences and 24 000
deaths among 75 000 women

EARLY BREAST CANCER TRIALISTS' COLLABORATIVE GROUP

In a worldwide collaboration, information was
sought and centrally checked on mortality and
recurrence for each woman in any randomised trial
that began before 1985 of any aspect of systemic
adjuvant therapy for early breast cancer. Checked
data were available for 75 000 women (about 90% of
those ever randomised), of whom 32% had died and
another 10% had experienced recurrence. The parts
now reviewed include 30 000 women in tamoxifen
trials, 3000 in ovarian ablation trials, 11 000 in
polychemotherapy trials, 15000 in other
chemotherapy comparisons, and 6000 in
immunotherapy trials.

Highly significant reductions in the annual rates
both of recurrence and of death are produced by
tamoxifen (25% SD 2 recurrence and 17% SD 2
mortality: 2p <0:00001), by ablation below age 50
(26% SD 6 recurrence and 25% SD 7 mortality:
2p=0-0004), and by polychemotherapy (28% SD 3
recurrence and 16% SD 3 mortality: 2p <0-00001),
but not by ablation at older ages or by
immunotherapy. (Tamoxifen also reduced the risk
of development of contralateral breast cancer by 39%
SD 9: 1p<0:00001.) For tamoxifen and for
polychemotherapy the avoidance of recurrence is
chiefly during years 0-4 (this difference being
maintained but not increased afterwards), but the
avoidance of mortality is highly significant both
during and after years 0-4, so the cumulative
differences in survival produced by these relatively
brief treatments (median: 2 years tamoxifen, 1 year
polychemotherapy) are larger at 10 than at 5 years.
There is little information beyond year 10 (except for
ovarian ablation, which produces separately
significant mortality reductions both during and after

years 0-9). Both direct and indirect randomised
comparisons show long-term polychemotherapy
(eg, 12 months) to be no better than shorter
(eg. 6 months) regimens, but do show
polychemotherapy to be significantly better than
single-agent chemotherapy. Indirect randomised
comparisons do not reveal significant differences
between different forms of polychemotherapy, or
differences between different tamoxifen doses, but
do show that long-term tamoxifen (eg, 2 years, or
even 5 years) is significantly more effective than
shorter tamoxifen regimens.

In old age (70+) tamoxifen is of demonstrated
efficacy, but chemotherapy has not been evaluated.
Between ages 50 and 69 direct comparisons show
that chemotherapy plus tamoxifen is better
(1p<0-00001) than chemotherapy alone both for
recurrence and for mortality, and better
(1p <0-00001) than tamoxifen alone for recurrence.
In women aged under 50 chemotherapy and ovarian
ablation appear, by an indirect comparison, to be of
comparable efficacy, and the combination may be
still better.

The 30-40% proportional risk reductions that can
be produced by combined chemo-endocrine
therapy in middle age are similar for node-positive
and for node-negative patients, but the absolute
improvement in 10-year survival is about twice as
great for the former (at least 12 deaths avoided per

100 women treated) as for the latter.
Lancet 1992; 339: 1-15, 71-85.

Collaborators are listed at the end of the report. Correspondence:
EBCTCG Secretariat, ICRF/MRC Clinical Trial Service Unit, Nuffield
Department of Clinical Medicine, Radcliffe Infirmary, Oxford OX2 6HE,
UK.
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Tamoxifen reduces the
recurrence of BC by 20-40%

4R— Recurrence (all ages) in tamoxifen trials

Study start mg/day and Events / pts. Tam. events Annual odds of event
year, code years of Tam. Control Obs, Var. Ratlo (& conl. limis), Reductlon
and name tamoxifen group group =-Exp. of O-E tamoxlifen : control (% & SD)
(a) Tamoxifen for less than 2 years '
74Gs CaseWesiemA  *40 1 567 72100 -123 277 ———
76F2 Christe B post 201 1577282 1947208 -186 788 ——
T7C DanishBCG T7¢ post 30 1 550/927 645915 -468 2671 _-._
771 UK MCCG 009 *20 05 65123 78140 =25 288 ._'_.._-
78A2 5 Swedish BCG post 20 1 96/228 1067208 -97 455 —_—
78H Innsbiuck ER+ 201 48128  S2n08  -101 20 —_—
78M Mayo Clinic *201 1537311 18818 -204 T8 —_—
78V ECOG S1TT/617TT  *20 1 1684209 176704  -87 T4S —-——
798) SWOGTB27TADOER * 20 1 0025 110A28  -40 481 —
80J Vieana Gyn. posi " 20 1 27 wes =51 120 —_—
828+ CanishBCG 820 pre * 30 1 183/344d  178/250 13 Tee — .
820L3.3 ACETEC Japan  *20 1 148/907 172836 104 T6d +._1_
Subtotal (a) RN W oiesd 312 e 16% sD 3
4008 4122 :
(b) Tamoxifen for average of 2 years
750 Copenhagen 02 73168 82NS4  -112 T —_——
T6G e Stockholm Bpost * 40 2 naRI2 MeEes -89 529 — -
TTH NATO 202 265/564 06587  -414 1262 u’n:—
TTK NSABP B-09 *202 563/834 S584/824 ~408 2535 *
788+ Toronio-Edmo. posl 30 2 19/198 148@02 -200 560 —
78C GUN Naples 302 o7/R06 1eE2T  -205 432 ——
78E UK/Asia Collab,  * 40 2 52240 118248 =177 425 5 S
78) ECOG EST1IT@ post 20 2 Eel- 2 BEE0 =124 260 . o i
7852048 NKCC Japan “202 45274 41242 o5 138 e
TeY\ Ghent Unm. N-post 20 2 1973 20/65 =21 a2 -
790v-2 GABG/MHD *30 2 118/307 133306 =94 535 —_——
B80B2.4 N Sweden BCG "4l 2 62183 86185 -128 344 =
8001 CRC2 “202 333/847 420/965 -564 1740 T _
80E Toulouse %02 50128 4826 -T0 174 —————
BOP GABGH Germanypost 30 2 1427 232719 =49 LX) ——
814 Monipeliier pos! 302 20 402 -88 178 e ——
818 FBBotdeaus N-ERs * 30 2 AT/188 64180 -1 T 258 Sl
82H Oslo EA- 2202 49150 8ONT9  -226 275 '
821124 ACETBC Japan *202 238/1TIT 4521719 -664 1851 _-_
82N Kumamoto *202 1089 15/95 24 59
82R1.3 Amsterdam ER« 30 1003 58/372 40M89°**  -T6 204 —_—
83F1.2 Oita *20 2 862 763 -1 29 L
Baddi.s BMFT 02 Germany * 30 2 S4187 88154 -59 257 —_—
Subtotal (b)** 2001/ NI _3pa7 : 27% SD 2
Bte} {e) ™ Tras IITIMYO 1'
1
(c) Tamoxifen for average of more than 2 years
76Giuac Stockholm Bpost 40 200§ 175802 226795 340 928 ——
T8Dw23+ Scotish 20 Shngel  254/663 334/659 -To2 1278 ....-:
78F CRFE CaanCSpost 40 3 4489 5480 -108 219 ——
BOHz Marseilla pos! "33 2037 1334 42 75
B1K1 NSABPB-14 N-ER+ 20 SAndef, 1181388 1931397 ~403 742 -
82M Osaka *20 8 s 188 16 69 :
BIB GROCTA | ltaly ER+ * 230 § BT BAN6s  -18T 23 —_——
. Subtotal (c) €52/3202 WOWD196 =171 3528 =1 38%SD 4
Total (a + b + ¢)** 5052/ 6043/ _711.2 24469 ; 25% SD 2
( )™ Slsear ‘15084 % ;
(32:6%) (40-1%) 1
M 9% of =T 95% imds . n
Test for heterogensiny: X, = 702: p » 0003 0-0 05 1-0 15 2:0
Test for ntoraction (a) v3 (b) v3 [c): X', = 243, p < 000001 Tamoxifen better ' Tamoxifen worse
T plus some py vS same apy
** For belance, controls from B2R count twice just in totals of events/patients Treatment effect 2p < 0-00001

Fig 4 —Separate results from all 40 tamoxifen trials, subdivided by scheduled tamoxifen duration (< 2,2, »2yr).
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Breast cancer deaths per 100 000 women
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Figure: Breast cancer mortality in England and Wales,
1950-93
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Breast cancer mortality at ages 35-69
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Breast cancer mortality at ages 35-69
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Breast cancer mortality at ages 35-69
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Long-term effects of continuing adjuvant tamoxifen to
10 years versus stopping at 5 years after diagnosis of
oestrogen receptor-positive breast cancer: ATLAS,

a randomised trial

Christina Davies, Hongchao Pan, Jon Godwin, Richard Gray, Rodrigo Arriagada, Vinod Raina, Mirta Abraham, Victor Hugo Medeiros Alencar,
Atef Badran, Xavier Bonfill, Joan Bradbury, Michael Clarke, Rory Collins, Susan R Davis, Antonella Delmestri, John F Forbes, Peiman Haddad,
Ming-Feng Hou, Moshe Inbar, Hussein Khaled JoannaKielanowska, Wing-Hong Kwan, Beela S Mathew, Bettina Miller, Antonio Nicolucci,
Octavio Peralta, Fany Pernas, Lubos Petruzelka, Tadeusz Pienkowski, Balakrishnan Rajan, MarynaT Rubach, Sera Tort, Gerard Urritia,
Miriam Valentini, Yaochen Wang, Richard Peto, for the Adjuvant Tamaxifen: Longer Against Shorter (ATLAS) Collaborative Group™

Summary

Background For women with oestrogen receptor (ER)-positive early breast cancer, treatment with tamoxifen for
5 years substantially reduces the breast cancer mortality rate throughout the first 15 years after diagnosis. We aimed
to assess the further effects of continuing tamoxifen to 10 vears instead of stopping at 5 years.

Methods In the worldwide Adjuvant Tamoxifen: Longer Against Shorter (ATLAS) trial, 12894 women with early
breast cancer who had completed 5 years of treatment with tamoxifen were randomly allocated to continue tamoxifen
to 10 years or stop at 5 years (open control). Allocation (1:1) was by central computer, using minimisation. After entry
(between 1996 and 2005), yearly follow-up forms recorded any recurrence, second cancer, hospital admission, or
death. We report effects on breast cancer outcomes among the 6846 women with ER-positive disease, and side-effects
among all women (with positive, negative, or unknown ER status). Long-term follow-up still continues. This study is
registered, number ISRCTN19652633.

Findings Among women with ER-positive disease, allocation to continue tamoxifen reduced the risk of breast cancer
recurrence (617 recurrences in 3428 women allocated to continue vs 711 in 3418 controls, p=0-002), reduced breast
cancer mortality (331 deaths vs 397 deaths, p=0-01), and reduced overall mortality (639 deaths vs 722 deaths, p=0.01).
The reductions in adverse breast cancer outcomes appeared to be less extreme before than after year 10 (recurrence rate
ratio [RR] 0-90 [95% CI 0.79-1-02] during years 5-9 and 0.75 [0-62-0-90] in later years; breast cancer mortality RR
0.97 [0.79-1.18] during years 5-9 and 071 [0-58-0-88] in later years). The cumulative risk of recurrence during years
5-14 was 21-4% for women allocated to continue versus 25-1% for controls; breast cancer mortality during years 5-14
was 12-2% for women allocated to continue versus 15-0% for controls (absolute mortality reduction 2-8%). Treatment
allocation seemed to have no effect on breast cancer outcome among 1248 women with ER-negative disease, and an
intermediate effect among 4800 women with unknown ER status. Among all 12894 women, mortality without
recurrence from causes other than breast cancer was little affected (691 deaths without recurrence in 6454 women
allocated to continue versus 679 deaths in 6440 controls; RR 0-99 [0-89-1.10]; p=0-84). For the incidence (hospitalisation
or death) rates of specific diseases, RRs were as follows: pulmonary embolus 1-87 (95% CI 1-13-3.07, p=0-01 [including
0-2% mortality in both treatment groups]), stroke 1-06 (0-83-1.36), ischaemic heart disease 0-76 (0-60-0-95, p=0-02),
and endometrial cancer 1-74 (1-30-2-34, p=0-0002). The cumulative risk of endometrial cancer during years 5-14 was
3.1% (mortality 0-49%) for women allocated to continue versus 1.6% (mortality 0-2%) for controls (absolute mortality
increase 0.2%).

Interpretation For women with ER-positive disease, continuing tamoxifen to 10 years rather than stopping at 5 years
produces a further reduction in recurrence and mortality, particularly after year 10. These results, taken together with
results from previous trials of 5 years of tamoxifen treatment versus none, suggest that 10 years of tamoxifen
treatment can approximately halve breast cancer mortality during the second decade after diagnosis.
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ATLAS coordinating centre and CT5U supporting staff (1995-2012)
Principal investigator: Christina Davies. Administrative office:

Jenny Sayer, Valerie Collett. Central randomisation: Jill Crowther,
Angela Radley. Analysts/programmers: Antonella Delmestri,

Jon Godwin, Yaochen Wang. Statisticians: Richard Gray,

Hongchao Pan, Richard Peto. Former staff: A Beighton, M Forster,

A Headon, C Hope, § Knight, P McGale, § Mozley, H Monaghan,

A Muldal, A Naughten, S Turner. CTSU also prepared the software that
randomised in four regional or national coordinating centres
(Australia/ New Zealand: National Health & Medical Research Council
Clinical Trials Unit; Italy: Consorzio Mario Negri Sud; Japan: Tokvo
University Department of Epidemiology and Biostatistics, then from

2001 Japan Clinical Research Support Unit; Spain: Institut
d'Investigacio Biomeédica Sant Pau, Barcelona [FIS P1020391]). CONAC

(Corporacion Nacional del Cancer: Director C Agosin) distributed
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ATLAS: 2EXVIzVICIIREFEMR. BEOIRIX10F (S5 LIENDSE) M DS

A B
50— —@ Continue tamoxifen to 10 years -
—B- Stop tamoxifen at 5 years
59 years: RR 0-90 (0-79-1-02) 5-9years: RR 0-97 (079-1-18)
40+ =10years: RR 0-75 (0-62-0-20) - =10years: RR 071 (0-58-0-88)
Allyears: log-rank p=0-002 Allyears: log-rank p=0-01
£
g
o 304 -
=
E ./!25 1%
=
k- 20 121 A% |
>
L
10 . g
E-D‘?‘E_ =
J“(I” 5-8%
0 T | T | T
0 5 10 15 0 5 10 15
(Diagnosis) (ATLAS {End of (10years (Diagnosis) {ATLAS (End of {10years
entry) treatment) since entry) entry) treatment) since entry)
S-9vyears 10-14 years =15 years 5-9years 10-14 years z15 years
Continue tamaxifen to 10 years 2-83% 1-96% 2-54% 1-17% 1-38% 1-64%
(428/15115)  (165/8439) {24/945) (SE0-09) {SE0-12) (SED-39)
Stop tamoxifen at 5 years 316% 2-66% 3-03% 1-21% 2-01% 2:29%
(471/14889) (214/8038) {26/859) (SE009) (SE0-15) (SE0-47)
Rate ratio, from (O-E)/V 0-90 (SE0-06) 074(SE0-09) 0-85(SE0-26) 0-97 (SE010) 070 (SE0-10) 079 (5E0-27)
Log-rank O-E and varianceV -24-8/2247  -291/947 -2-1/125 -3-2/94-0 -27- 2775 -2-5/10-6

Figure 3: Recurrence (A) and breast cancer mortality (B) by treatment allocation for 6846 women with ER-positive disease
Bars show SE. Recurrence rates are percentage peryear (events/patient-years of follow-up). Death rates (overall rate - rate inwomenwithout recurrence) are
percentage peryear (SE). ATLAS=Adjuvant Tamaxifen: Longer Against Shorter.
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KEESN ST EDOHR CHERE) [ 10FRIZF0.52, DEYHLAFETHHF !
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A: effects in meta-analyses B: effects in the ATLAS trial C: estimated effects
of the trials of § years of of continuing tamoxifen to in a trial of 10 years
tamoxifen vs none* 10 years vs stopping at Gyears of tamoxifen vs none
(n=10 645) (n=6846) (product of A and B)
Recurrence
0-4years 053 (0-48-0.57)° 1 053 (0-48-0-57)*
50 years 0-68 (0-60-0-78)* 0-90 (0-79-1-02) 0-61 (0-51-0-73)*
=10years 0-94 (079-112) 075 (0-62-0-90)t 0-70(0-54-0-91)F
Breast cancer mortality
O-4 years 0-71 (0-62-0-80)* 1 0-71(0-62-0-80)*
5-0 years 0-66 (0-58-075)* 0-97 (0-79-1-18) 0-64 (0-50-0-82)%
=10 years 0-73 (0-62-0-86)% 071(0-58-0-88)5 0-52 (0-40-0-68)*
(A) Trials of 5 years of tamoxifen (n=10 645; ~80% complied). (B) ATLAS trial of 10 years vs 5 years of tamaxifen
(n=6846; ~80% difference in tamoxifen use [iigure 2]). (C) Hypothetical trial of 10 years of tamaoxifen vs none (with
~80% compliance). Two-sided p values in this table relate to particular time periods; values elsewhere combine all time
periods. ER=oestrogen receptor. *p<0-00001. p<0-01. $p=0-0001. §p=0-0016.
Table 3: Event rate ratios (95% Cls) in ER-positive disease, by time period from diagnosis
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Simple and large scale evidence
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Nakamura et al.,
Lancet 2006; 368:
1155-63.
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Primary prevention of cardiovascular disease with
pravastatin in Japan (MEGA Study): a prospective
randomised controlled trial

Haruo Mokamuwrg, Kikuo Arakawa, Hiroshige lbakwrg, Akira Kitabatoke, Yoshio Goto, Takayeshi Topota, Noriaki Nokaya, Shoji Nishimoto,
Masoharu Muranaka, Akire Yamomoto, Kvoichi Mizuna, Yaswo Ohashi, for the MEGA Study Group

Summary
Background Evidence-based treatment for hypercholesterolaemia in Japan has been hindered by the lack of direct

evidence in this population. Our aim was to assess whether evidence for treatment with statins derived from

mﬁasﬁwl E‘j—_““s/z western populations can be extrapolated to the Japanese population.

H AR EH]
TSNREZFUOEED
524 LLRER

IORRAUME
CHD$fE

Methods In this prospective, randomised, open-labelled, blinded study, patients with hypercholesterolaemia (total
cholesterol 5.69-6-98 mmol/L) and no history of coronary heart disease or stroke were randomly assigned diet or
diet plus 10-20 mg pravastatin daily. The primary endpoint was the first occurrence of coronary heart disease.
Statistical analyses were done by intention to treat. This trial is registered at ClinicalTrials.gov, number
NCTO0211705.

Findings 3966 patients were randomly assigned to the diet group and 3866 to the diet plus pravastatin group.
Mean follow-up was 5-3 years. At the end of study, 471 and 522 patients had withdrawn, died, or been lost to
follow-up in the diet and diet plus pravastatin groups, respectively. Mean total cholesterol was reduced by 2-1%
(from 6-27 mmol/L to 6-13 mmol/L) and 11-5% (from 627 mmol/L to 5-55 mmol/L) and mean LDL cholesterol
by 3-2% (from 4.05 mmol/L to 3.90 mmol/L) and 18-0% (from 4.05 mmol/L to 3.31 mmol/L) in the diet and
the diet plus pravastatin groups, respectively. Coronary heart disease was significantly lower in the diet plus
pravastatin group than in the diet alone group (66 events vs 101 events; HR 0.67, 95% CI 0-49-0-91; p=0.01).
There was no difference in the incidence of malignant neoplasms or other serious adverse events between the

two groups.

Interpretation Treatment with a low dose of pravastatin reduces the risk of coronary heart disease in Japan by much
the same amount as higher doses have shown in Europe and the USA.
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[Nakamura H et al:Lancet 368:1155-1163, 2006]
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Explanatory vs Pragmatic

Explanatory Pragmatic

BHIZEAETLCEBINTIVS HEHICIXICEBESINLGL Flamant et al.

ERERZETHEERDILER ERIREEADIEHEEZS Flamant et al.
e iR TE AR A &R Flamant et al.
method-effectiveness use—effectiveness Piantadosi

M& [Fcompeted 5 Piantadosi
analysis of compliers only analysis by inten(tion)—to—treat Pocock
PPS FAS ICH E9
RETONE (L what if ? T total impactZ STl Redmond&Colton
proof of concept ERER simple and large—scale evidence
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Domain of Clinical Trial Quality Characteristics

i A 520 BR OD i B o 1t
o FEABITHNT B89k

o ERESEBRS, —RIEnTREME

o T35V

* THAY

* Kt

o HihR

o MBRIEDIV AT L

39



Domain of Clinical Trial Quality Characteristics
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SPIRIT

Standard Protocol Items Recommendations for Interventional Trials

http://www.spirit-statement.org/

RESEARCH METHODS AND REPORTING

SPIRIT 2013 explanation and elaboration:
guidance for protocols of clinical trials

An‘Wen Chan,’ Jennn‘ar M Telzlaﬁ Peter C GE‘ESChE‘ Douglas G Altman
Howard Mann,” JesseA Berlin,” Kay D|cker5|n ASbJsE‘lm Hrobjartsson,
Kenneth F Schulz,? Wendy R Parulekar” Karmela Krleza-Jeric,

210

Andreas Laupaus David Moher®

High quality protacol s facilitate proper
conduct, reporting, and external review of
clinical trials. However, the completengss
of trial protocols is often inadequate. To
help improve the content and guality
of protocols, an international group of
stakeholders developed the SPIRIT 2013
Statement (Standard Protocol ftems:
Recommendations for Interventional Trials).
The SPIRIT Statement provides guidance
in the form of a checklist of recommended
items to includein a clinical trial protocol.
ThisSPIRIT 2013 Explanation and
Elaboration paper provides important
information to promote full understanding
of the checklist recommendations. For each
checklist item, we provide a rationale and
detailed description; a model example from
an actual protocol; and relevant references
supporting its importance. We strongly

be used in conjunction with the SPIRIT

Statement. Awebsite of resourcesis also

available (www.spirit-statement.org).
TheSPIRIT 2013 Explanation and

Elaboration paper, togetherwith the
Statement, should help with the drafting of
trial protocols. Complete documentation
of key trial elements can facilitate
transparency and protocol review for the
benefit of all stakeholders.

derartons " Trial tmve
documen: plans f

dissemination. Funding agencies, research ethics

7 clinleal irial should be based on a proweol—a docu-

minees/instirutonal review boards, regulatory agencles,
medical journals, systemarlc reviewers, and other groups
tely on prosocols 1o appralse the conduct and reporing of
clinical mals.

To meet the needs of these diverse stakeholders, pro-
1ocols should adequarely address key trial elements.
jo1, proaocols often lack informarion on imporant
relating 1o study deslgn and dissemination
Guidelnes forwriting protocols can help Improve
thelr completenass, bur existing guldelines vary exien-
stvaly In thetr content and have limiadons, including non-
amaric methods of development, lmix ed sakeholder
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aleh:ﬂd*rlaumhcj the SPIRIT {Standard Pro-
toco] Iiems: Recommendarions for Inmerventional Trials)
Initiarive In 2007 with the primary alm of Improving the
content of ial protocols. The maln ourpurs are the SPIRIT
3013 Statement, " consisting of a 33 ltem checkllst of
minimum recommended protocel iems (1able 1) plusa
diagram (figl); and this a panying Explanarion and
Elabaorarlon (EXE) paper. Addicional informarion and
resources are aleo available on the SPIRIT webste (www.
SpiIf-SLREMeNLOTE).

The SPIRIT 2013 Statement and E&E paper reflect the
collaboration and inpur of 115 contriburors, induding
tial Investiganors, healtheare professionals dolo-
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Welcome to the EQUATOR Network website —
the resource centre for good reporting of

health research studies Library for Health

\\‘/ Research Reporting
Too often, good research evidence e
is undermined by poor quality
reporting.

The EQUATOR Network is an
international initiative that seeks to
improve reliability and value of
medical research literature by
promoting transparent and accurate
reporting of research studies.
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EQUATOR Symposium 2012
Thank you to all who took part in the
the EQUATOR Symposium! The
video and slides are now
available to download.
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ICMJE Recommendation
[THREIXESDHHRED]

Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals®

Updated August 2013

I. About the Recommendations
A. Purpose of the Recommendations
B. Who Should Use the Recommendations?
C. History of the Recommendations
II. Roles and Responsibilities of Authors, Contributors,
Reviewers, Editors, Publishers, and Owmers
A, Defining the Role of Authors and Contributors
1. Why Authorship Marters
2. Who Is an Author?
3. Non-Author Contributors
B. Aunthor Responsibilities—Conflicts of Interes:
1. Participants
a Authors
b. Peer Reviewers
. Editors and Journal Staff
1. Reponing Conflioes of Interest
C. Responsibilities in the Submission and Peer-Review
Process
1. Authors
. Journals
a Confidentiality
b. Timeliness
. Peer Review
d. Inteprity
b, Peer Reviewers
D. Journal Owners and Editorial Freedom
1. Journal Owners
2. Editorial Freedom
E. Protection of Research Participants
ITI. Publishing and Editorial Issues Related to Publication
in Medical Journals
A. Corrections and Version Control
B. Scientific Misconduct, Expressions of Concern,
and Retraction
~. Copyright
. Orverlapping Publications
1. Duplicate Submission
. Duplicate Publication
3. Accepiable Secondary Publication
4. Manuscripts Based on the Same Database
. Correspondence
. Supplements, Theme [ssues, and Special Series
G. Electronic Publishing
H. Advertising
I. Journals and the Media
J. Clinical Trial Registration
V. Manuscript Preparation and Submission

-
el

A, Preparing a Manuscript for Submission to a Med-
ical Journal
1. General Principles
2. Reporting Guidelines
3. Manuscrips Sections
a Title Page
. Abstract
- Introduction
| Methods
i. Selection and Description of Partici-
panis
ii. Technical Informarion
il Statistics
. Rasulis
Discussion
References
i. General Considerations
ii. Style and Format
h. Tables
i NMlusirarions (Figures)
j- Units of Measurement
k. Abbreviations and Symbols
B. Sending the Manuscript to the Journal

=T -
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|. ABOUT THE RECOMMENDATIONS
A. Purpose of the Recommendations

ICMIE developed these recommendations to review
best practice and ethical standards in the conduct and re-
porting of research and other material published in medical
journals, and to help authors, editors, and others involved
in peer review and biomedical publishing create and dis-
tribute accurate, clear, unbiased medical jowrnal articles.
The recommendations may abo provide useful insights
into the medical editing and publishing process for the
media, patients and their families, and general readers.
E. Who Should Use the Recommendations?

These recommendations are intended primarily for use
by authors who mighe submit their work for publication o
ICMJE member journak. Many non-ICMJE journals vol-
untarily use these recommendations (see www.icmje.org
fjournals html). The ICMJE encourages that use but has
no authority to monitor or enforce it In all cases, authors
should use these recommendations along with individual
journals” instructions to authors. Authors should also con-
sult puidelines for the reporting of specific smdy types
{eg., the CONSORT guidelines for the reporting of ran-
domized trials); see hupa!fequator-nerwork.org. 51
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ICMJE Recommendataion (2013Aug13): Authorship?

*Substantial contributions to: the conception or design of the work;
or the acquisition, analysis, or interpretation of data for the work;
AND

Drafting the work or revising it critically for important intellectual
content; AND

Final approval of the version to be published; AND

*Agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any
part of the work are appropriately investigated and resolved.
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ASC0O2014 Keywords

VALUE There is Likely a Fourth
PRECISION MEDICINE P

Cancer
Panomics | Big data

[
¥

Payment Patient
reform/Value  engagement

Presented By Richard Schilsky at 2014 ASCO Annual Meeting

Shilsky R: Precision cancer methods in the years ahead, ASC0O2014 Educational
Session: 50 years of precision medicine, advances in the field of prospective and
Innovative randomized clinical trials, 2014 June 01. 55



SWOG-1400: A biomarker-driven, multi-arm phase
Il/lll registration protocol in squamous cell lung

Precise[Z !

BASh=-ER

cancer - second-line therapy

Biomarker Biomarker —
f  Profiling (NGS/CLIA) | \ Non-Match ™| PD-L1i
BATTLE-2
Multiple Phase lI- lll Arms with “rolling Opening & Closure
SWOG-1400 1 e s
PiK3CA Mut CCND1 ampl or FGFR ampl, MET Expr
I'SPYZ | | CDKN2 Ios§-_|- RB WT | | Mut, Fusion —
SAFIR-02 O > L N
WINTHER CDK 4/6i |Ea | FGFRI+CT [Ne 8 HGFi+E | [30
. e .
SHIVA
Endpoint Endpoint Endpoint Endpoint
M'PACT (Interim PFS) (Interim PFS) (Interim PFS) (Interim PFS)
| M P ACT2 os oS | 0s os
TT=Targeted therapy, CT=chemotherapy (docetaxel or gemcitabine), E=erlotinib

Pl: Papadimitrakopoulou, V

Presented By Apostolia Tsimberidou at 2014 ASCO Annual Meeting

Tsimberidou AM: Advances in precision of medicine: Prospective clinical trials,
ASCO02014 Educational Session: 50 years of precion medicine, advances in the
field of prospective and innovative randomized clinical trials, 2014 June 5%1.



Future Major Shift in
Clinical Trial Design

From hypothesis testing, type |
error and statistical power

(R ERFREEDN D LY To explici I .
| > plicit goal of delivering
RLERDIRHEA ! good medicine
RAXIRETZIE BN ? .

Presented By Donald Berry at 2014 ASCO Annual Meeting

Berry D: Efficient clinical trials in the era of biomarkers, ASC0O2014
Educational Session: Companion diagnostics and biomarker
development in oncology drug development, 2014 May 31.
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Figure 2 | Sequence of probability distributions for success rate p corresponding to data S5F55F555F. The prior
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Bayes(1763)

mHAEFE Lindlay(1975). Box and Chao(1973)

J. Cornfield® E#K(1960-)

Weinstein and Fineberg(1980) Clinical Decision Analysis

Beal and Sheiner (1979-)NONMEM project

Chiba group (Racine, Grieve, Smith) (1980°s) O ;& &
LD50, cross-Over, bioequivalence, random effect

Gelfand and Smith(1990; JASA) Gibbs sampling

BUGS #I4 (1992) MRC (Spiegelhalter and Thomas)
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Berry and Stangle (1996) Bayesian Biostatistics

Spiegelhalter et al. (2004) Bayesian Approaches to Clinical Trials and
Health-Care Evaluation

FDA Medical Device Guidance(2006)
Berry(2006; Nature Review)
SAS: PROC MCMC#3 (2008) o2
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@A GUIDE TO DRUG DISCOVERY

Bayesian clinical trials

Donaid A. Berry

Abstract | Bayesian statistical methods are being used increasingly in clinical research

because the Bayesian approach is ideally suited to adapting to information that accrues
during atrial, potentially allowing for smaller more informative trials and for patients to
receive better rreatment. Accumulating results can be assessed at any time, including
continually, with the possibility of modifying the design of the trial, for example, by slowing
(or stopping) or expanding accrual, imbalancing randomization to favour better-performing
therapies, dropping or adding treatment arms, and changing the trial population to focus on
patient subsets that are responding better to the experimental therapies. Bayesian analyses
use available patient-outcome information, including biomarkers that accumulating data

effectiveness of drug development.

Statistical thinking has had a central role in raising the
scientific standards of clinical research over the last two
centuries, especially during the past 50 years. A major
reason has been the appreciation of statistical infer-
ence by drug- and medical-device-regulatory agencies.
Traditional frequentist statistics has had the dominant,
and often exclusive, role in this scientific renaissance
The greatest virtue of the traditional approach may
be its extreme rigour and narrowness of focus to the
experiment at hand, but a side effect of this virtue is
inflexibility, which in turn limits innovation in the
design and analysis of clinical trials. Because of this,
clinical trials tend to be overly large, which increases
the cost of developing new therapeutic approaches, and
some patients are unnecessarily exposed to inferior
experimental therapies.

Owing to such issues, there is increasing interest
in Bayesian methods in medical research. Advances in
computational techniques and power are also facilitat-
ing the application of these methods (50x 1). More than
100 ongoing clinical trials at the University of Texas
M. D. Anderson alone have been designed or are
being monitored from the Bayesian perspective. And
of recent medical device approvals by the Center for
Devices and Radiological Health of the US FDA,
~10% are based on Bayesian designs and analyses, as
compared with none 10 years ago. Furthermore, at
least one drug (Pravigard Pac; Bristol-Myers Squibb)
was approved by the FDA on the basis of Bayesian

indicate might be related to clinical outcome. They also allow for the use of historical
information and for synthesizing results of relevant trials. Here, | explain the rationale
underlying Bayesian clinical trials, and discuss the potential of such trials to improve the

analyses of efficacy (BOX 7). And in May 2004, the
FDA co-sponsored a workshop to address the role of
Bayesian approaches in drug and medical device devel-
opment, ‘Can Bayesian Approaches to Studying New
Treatments Improve Regulatory Decision-Making?
(The video/audio presentations are available as
webcasts; see Further information).

After setting the context of the Bayesian approach
by describing the frequentist perspective and relating
the two approaches, this article discusses the Bayesian
approach to the design and analysis of clinical trials, and
to drug and medical device development more generally.
‘The goal is to improve drug and medical device devel-
‘opment, in terms of costs and the effective treatment of
patients, both those in and those outside of clinical trials,
and the Bayesian approach provides a better perspective,
and a more efficient methodology, for accomplishing this
goal. It should be emphasized though that I want to pre-
serve the high scientific standards wrought by the hard
and effective work of statisticians and other scientifically
oriented clinical researchers during the past 50 years
(indeed, the Bayesian approach is more closely in line
with the scientific method').

Statistical inference

Statistical inferences are based on mathematical models
of experiments, including clinical trials. Each model
corresponds to a state of nature, the underlying pro-
cess that produces the experimental results. Candidate

NATURE REVIEWS [DRUG DISCOVERY

VOLUME 5 [TANUARY 006 [ 27

Draft Guidance
for Industry and FDA Staff

Guidance for the Use of
Bayesian Statistics in
Medical Device Clinical Trials

DRAFT GUIDANCE
This guidance document is being distributed for
comment purposes only.
Draft released for comment on May 23, 2006

Comments and suggestions regarding this draft document should be submitted within 90
days of publication in the Federal Register of the notice announcing the availability of the
draft guidance. Submit written comments to the Division of Dockets Management (HFA-
305), Food and Drug Administration, 5630 Fishers Lane, rm. 1061, Rockville, MD
20852. Alternatively, electronic comments may be submitted to

http://'www fda. gov/dockets/ecomments. All comments should be identified with the
docket number listed in the notice of availability that publishes in the Federal Register.

For questions regarding this document, contact Dr. Greg Campbell at 240-276-3133 or
greg.campbell@fda.hhs.gov.

Uenter for o
@‘g; U.S. Department of Health and Human Services
D o Food and Drug Administration
R ‘E\ Center for Devices and Radiological Health
@
&
{%QH |g’.|\&°\q Division of Biostatistics

Office of Surveillance and Biometrics
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FDA: Medical Device Guidance (2006)

Guidance for the Use of Bayesian Statistics in Medical Device Clinical Trials
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I-SPY 2 Adaptive Process

Begin Trial with Equal
Randomization Probabilities

Accrual Rate
Permitting, Add
Experimental Arms

Calculate Success Prob
for Each Signature

Continue
Trial

Graduation or
Futility Met?

Revise Randomization
Probabilities within
Each Disease Subtype

No Yes

Stop Accrual
inthat Arm

O7F

Presented By Richard Schilsky at 2014 ASCO Annual Meeting
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tonio Breast Cancer Sympaosium — Cancer Therapy and Research Center at UT Health Science Center — December 10-14, 2013
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Veliparib/carboplatin graduated with
Triple-negative Signature

Control
Veliparib/Carbo

Prob Success in
Phase lll: 0.90

| | ! | !
4 05 06 0.7 08 09 1
pCR rate

Estimated pCR rate: 26% Estimated pCR rate: 52%
95% interval: 11% to 40%  95% interval: 35% to 69%

0 01 02 03

Presented By Donald Berry at 2014 ASCO Annual Meeting

69




@ Neratinib graduated in HR-/HER2+

Ctl Neratinib

Pred. prob.
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70
Presented By Donald Berry at 2014 ASCO Annual Meeting
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