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Emerging Treatments and Technologies
ORIGINAL ARTICLE

Systematic Evaluation of the Quality of ;-
Randomized Controlled Trials in quhe &5

AN

\'\0
Victor M. MoNTORI, MD, msc Pagro Aronso-CorLLo, MD’ alm‘Q@\E @?‘Tw to the rlgorousm sS
YaqQian Grace WaNG, BHSCZ SumiT BHAGRA, MEBS \Q}(@ ublhn of the experimental
60 pép%éc ures pe rforlmd on the volunteers
6\\6 RN R S drmambm b

cians. Readers only have access Egd\?ﬁg\ec‘N
methods as reported. When g;\p@r? e
out critical lIlfOI‘deOl’y/\e\\B %\ernethod-
ological safeguardseajest’ bias, readers
cannot d%@dﬁmﬂ%ether those safe-

guclrdg\w%f\%eﬁesem or not during trial
LL@}%FLIL?Q(

Diabetes Care 29:1833-1838, 2006
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OBJECTIVE — We sought to systematically ascertain the quality of randomized controlled

trials (RCTs) in diabetes. " g\@‘
)
RESEARCH DESIGN AND METHODS — W identified the 10 most recently pub- '\6\06\'\
lished trials as of 31 October 2003 in each of six general medical, five diabetes, and five 6\0 \‘\6‘\
metabolism and nutrition journals and further enriched our sample with 10 additional RCTS\ 6(\'a '\d\\»a

from each of five journals that published the most eligible RCTs in a year. We explored \’s@
association between trial characteristics and reporting quality using univariate analg‘e\gld 6\\,6\

preplanned multivariate regression model. =)
6\\6 e‘e @

RESULTS — After excluding redundant reports of included trial )d’\n ﬁj(\hat measured
outcomes on the health system and not on patients, we m@u@ed 20 Ts 119 assessed _ o
physiological and other labo

morbidity and mortality, qucFlfty thregfﬁé‘%(é@\? were of low methodolo gical
progression or regression, Hb

quality, as were one-third (36 -40% &1 @151‘ c‘@“ pﬂuent 1mportam orsurmgate outcomes

and two-thirds (64%) of 1‘1bora§€@ Ve @901’15 Independent predictors of low quality were

nonprofit funding sourc [05% CI 1.5-6.2]), measure of physiological and

laboratory Gutcom é@% ﬂl’ld cross-over design (2.3 [1.1-4.8]), all characteristics of

laboratory chg{cﬂ‘

coﬁl’ﬁ?ﬂ&& — There is ample room for improving the quality of diabetes trials. To

enhance the practice of evidence-based diabetes care, trialists need to pay closer attention to the
rigorous implementation and reporting of important methodological safeguards against bias in
randomized trials.

Diabetes Care 29:1833-1838, 2006
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\0(3\'
e : O
Tendenza a semplificazione in conclusione bl@a??ab\\
positivo/negativo RS %\c\"
0@ W2 e
N
00, o8%
L'outcome e positivo o&gég"agm?’
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W Qeg’é
\\6% 6‘5\

-focalizzazione sul @@Fﬁr@\@f 5|gn|f|cat|V|ta (P value<0.05 ),

che non e r&@@%@e@gufﬁuente per modificare la pratica
(GQ \‘3

clinica_ 50" @

= (\06

O\OQ QG‘

Necessita di valutare la totalita delle evidenze , incluso la

definizione degli outcome secondari, la sicurezza (safety),

I'ampiezza e la qualita del trial.
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0
Table 1. Key Questions to Ask When the Primary Outcome Is Posi&(ﬁ\&)\a“\\

AN O
Does a P value of <0.05 provide strong enough ewdence\%\\(‘)\\ 0@
00\ 6\6\

What is the magnitude of the treatment benefit? \\6 (G")

|s the primary outcome clinically |mportaa@\$§%dgd}ernally consistent)?
Are secondary outcomes supportl\@io \Q(ega

Are the principal findings c%@&%t %cross important subgroups?

s the trial large enOL@IC?( he QOmrmcng

Was the trial é@%%j\@éely)

Do cog\cé%soésl%ut safety counterbalance positive efficacy?

e eﬁ%acy—safety balance patient-specific?

Are there flaws in trial design and conduct?

Do the findings apply to my patients?
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The NEW ENGLAND o3®

JOURNAL o MEDICINaExO‘Q\\a“
\.n\\a(\_@il
ESTABLISHED IN 1812 SEPTEMBER 11, 2014
OC’ cg,,\6

Angiotensin—N eprllysm InhlblRl,gfb\?qét?s Enalapril
in Heart E&ﬁ\fg@\ =

BACKGROUND (\)(\ Q(eg
We compared the angloten %%@@neprllysm inhibitor LCZ696 with enalapril
in patients who had heaes@ u)@(\% a reduced ejection fraction. In previous stud-

ies, enalapril 1m§\r8\§§% é\o\i\%l in such patients.

6
METH ‘Q( Q
\ Qﬁle blmd trial, we randomly assigned 8442 patients with class II, III, or
()‘\6 Vv l%?rt failure and an ejection fraction of 40% or less to receive either LCZ696 (at
a dose of 200 mg twice daily) or enalapril (at a dose of 10 mg twice daily), in addi-
tion to recommended therapy. The primary outcome was a composite of death from
cardiovascular causes or hospitalization for heart failure, but the trial was designed
to detect a difference in the rates of death from cardiovascular causes.
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RESULTS

The trial was stopped early, according to prespecified rules, after a median followzs.
up of 27 months, because the boundary for an overwhelming benefit with Logiiﬁg%
had been crossed. At the time of study closure, the|primary outcome ha®¥cgu

beguited
in 914 patients (21.8%) in the L.CZ696 group and 1117 patie °in the
enalapril group (hazard ratio in the LCZ696 group, 0.80; ?éi%\%(\)\ ce interval
[CI], 0.73 to 0.8A total of 711 patients (17 %%qgécgiﬁhg LCZG696 and 835
. — I N S
patients (19.8%) receiving enalapril died (haz&@ﬁtg{\\f@r death from any cause,
¥

0.84; 95% CI, 0.76 to 0.93; P<0.001); ofthe@Cﬁ:%ég
a

1 197558 (13.3%) and 693 (16.5%),
respectively, died from cardiovascul@(\)&lg\e@ zard ratio, 0.80; 95% CI, 0.71 to

0.89; P<0.001). As compared \gﬁh\\? Xil, LCZ696 also reduced the risk of hospi-
talization for heart faily %\gﬂé@c\; (P<0.001) and decreased the symptoms and
physical limitation%(eﬁlg@@ ailure (P=0.001). The LCZ696 group had higher pro-
portions of (W\f?h hypotension and nonserious angioedema but lower pro-
porti‘o%ﬁ)é\m K&qﬁﬁ impairment, hyperkalemia, and cough than the enalapril group.
CONYPUs]

LCZ696 was superior to enalapril in reducing the risks of death and of hospitaliza-
tion for heart failure. (Funded by Novartis; PARADIGM-HF ClinicalTrials.gov num-

ber, NCT01035255.)
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The NEW ENGLAND JOURNAL of MEDICINE (3\6‘
X0
. o\0C
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‘ ORIGINAL ARTICLE R 6\'6\’\6\\6
\\" %
G
\e\’b d\\a\\’b
NXY-059 for Acute ISCheml(B\\’S%l’BQﬂ@
o‘\

Kennedy R. Lees, M.D., Justin A. Zlvm I\é@ é f&%hwood Ph.D.,
Antonio Davalos, M.D., Stephen M. D Christoph Diener, M D.,
James Grotta, M.D., Patr \@’I% Ashfaq Shuaib, M.D.,
Hans-Goran Harde Q%Warren W. Wasiewski, M. D
for the Stroke—Acute 6®§1le Treatment (SAINT I) Trial Investlgators

a‘a\ 2\C &2
(GQ
BACK\@&.RI&\‘Q
A @@ K2 free- -radical-trapping agent that is neuroprotective in animal models
of stroke. We tested whether it would reduce disability in humans after acute is-
chemic stroke.
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METHODS

We conducted a randomized, double-blind, placebo-controlled trial involving 17 38\

patients with acute ischemic stroke who were randomly assigned to rec‘ei\%%\@\g -
hour infusion of placebo or intravenous NXY-059 within 6 hours aftena{ﬁf}a '

the stroke. The Erimary outcome Iwas disability at 90 days, as I&Q@ﬁ\?@d\ﬁ cording
to scores on themoditied Rankin scale for disability (rang\%\@\{&\’é,\\%mth 0 indicat-

ing no residual symptoms and 5 indicating bedboug\@%&k@ﬂﬁg constant care).

RESULTS Qe N
Among the 1699 subjects included in the Sf&@%&gaﬁ}a?ysis, NXY-059 significantly

. C . O ) .

improved the overall d tion of s@ﬁ‘és ¢he modified Rankin scale, as com-
ProvE -y 3 D

pared with placebd (P=0.038 b {l@e} an—Mantel-Haenszel test). The common

odds ratio for improvemegpacrqss Qﬁ categories of the scale was 1.20 (95 percent

%\(’@ét of

confidence intervaél?@}’i}i t@(ﬁ\%). Mortality and rates of serious and nonserious
adverse eVE{llﬁ%&@i‘ Eé(ﬁ‘é’imﬂar in the two groups. NXY-059 did not improve neuro-
logic f‘uQigdﬁ\}liggCa% measured according to the National Institutes of Health Stroke
Scalm HSg)e: the difference between the two groups in the change from baseline
scores was 0.1 point (95 percent confidence interval, —1.4 to 1.1; P=0.806). Likewise,
no improvement was observed according to the Barthel index (P=0.14). In a post
hoc analysis of patients who also received alteplase, NXY-059 was associated with
a lower incidence of any hemorrhagic transformation (P=0.001) and symptomatic
intracranial hemorrhage (P=0.0306).
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\
e\O\Og
X\S
Re\2 :
CONCLUSIONS 6\0 ‘0'\\

The administration of NXY-059 within six hours after the onse{\,g@ac%(é\’??c\'hemic
stroke significantly improved the primary outcome (reducede@s\ﬁgklgs@@% days), but
it did not significantly improve other outcome measur@@‘i"ﬁ \g neurologic func-

tioning as measured by the NIHSS score. Addi i%\\n%{\\é?earch 1s needed to con-
ﬁm :

firm whether NXY-059 is beneficial in is (&:6 woke. (ClinicalTrials.gov number,
O

%“)(\ 5‘\9(6

2 ° e

O

o > ot

NCT00119626.)
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\ )
Ischemic Stroke ,@\\3\ @
e ‘

Ashfaq Shuaib, M.D., Kennedy R. Lees, M.D. Pat(\@(% e
James Grotta, M.D. Antonlo Davalos, M.D &@?en \&Vls I\/I D

Hans-Christoph Diener, M D., Tim Ashwood o . Wasiewski, M.D.,
and Ugochi Emeribe, Ph.D., {\@@SAII&W rial Investigators*
RN
N A
50° o
,&O‘ e O
BACKGROUND \66 o™

The free-radic Qﬁa ]51% agent NXY-059 showed promise as a neuroprotectant in
the Stm&&%%&é@@ischemic NXY Treatment I (SAINT 1) trial, reducing disability
W. 1\@3‘&) patients who had acute ischemic stroke. We sought confirmation of

efficacy in a second, larger trial.
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\o\og\a‘

e
METHODS 6\0‘\6\:\\6‘-\\
We enrolled 3306 patients with acute ischemic stroke in a @@6\?{@3@} double-
blind trial to receive a 72-hour infusion of intravenous Igé»(&%%\%\ \% acebo within
6 hours after the onset of stroke symptoms. Our plg\m‘ \é(@ﬁlspoint was the distri-
bution of disability scores on the modified \gc&\l% at 90 days. We examined
scores on neurologic and activitiesﬂoﬁqal?ﬂﬁ(@qg scales as secondary end points.

We also tested the hypothesis thabﬁ&g@%‘? would reduce alteplase-related intra-

. ey .
cranial hemorrhages. 6(67’\ 0{\9\(\
Q2 . 0
PR
NN
(GQ \o
SN (G
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RESULTS
The efficacy analysis was based on 3195 patients. Prognostic factors were well balv\o\og\a
anced between the treatment groups. Mortality was equal in the two groy '\’é‘ﬁ A\
adverse-event rates were similar. The distribution of scores on the modjfied Raier ‘
scale did not difter between the group treated with NXY-059 (15 %p&‘\}el{{@?nd the
placebo group (1607 patientsy the Cochran—Ma%t@Q ag@&%l test; odds
ratio for limiting disability, 0.94; 95% confidence int Y"[C\{é(@.%?» to 1.06). Analy-
sis of categorized scores on the modified Ranki&e@& %\cﬁqﬂ‘%irmed the lack of bene-
fit: the odds ratio for trichotomization in&@\mﬁ)%{ﬁ%a Rankin scale scores of 0 to 1
versus 2 to 3 versus 4 to 6 was 0.9,'26\\(@%}0 6(@,‘50. 0 to 1.06). There was no evidence
of efficacy for any of the seconé;x@;éng(@ﬁ\nts. Among patients treated with alteplase,
there was no difference@e@@f%‘g@Qﬁe NXY-059 group and the placebo group in the
frequency of syn%géwﬁ‘%\%o@asymptomatic hemorrhage.

N2 $

co Ncu\,ng?} ¢ WO
NXY—959 isI Ineffective tor the treatment of acute ischemic stroke within 6 hours

after the onset of symptoms. (ClinicalTrials.gov number, NCT00061022.)
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Table 1. Key Questions to Ask When the Primary Outcome Is Positive.

OR\Caf
: : \O\UJ
Does a P value of <0.05 provide strong enough evidence? \o° X
What is the magnitude of the treatment benefit? \\’() 5\6
|s the primary outcome clinically important (and mter(e’fﬂy 8@5}‘@%”’[)}
ot e
Are secondary outcomes supportive? \\6?\‘6@3

Are the principal findings consistent acr@gQ |r%p©ﬁant subgroups?
Is the trial large enough to be c%wﬁ%q Qeg’é

Was the trial stopped eaq,xi\e\‘ag\(\a\e

Do concerns abm@ﬁﬁe@@@hnterbalance positive efficacy?
Is the ech ge@t alance patient-specific?

Are ’d;@’?e ﬂg@?s in trial design and conduct?
1K the%ndmgs apply to my patients?
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\§
\\6
Risultato statisticamente significativo ma cllnlcagrﬁ‘h(fe g@\drllevante

\Z
Attenzione a rischi relativi vs rischi aésrﬁétlad\

Attenzione a range di i |n %‘I? @}‘%onfldenza

63 Q(‘a O(\Q
a‘a\a \16‘6\0
(GQ \2
05N (P
"0 el
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Ezetimibe Added to Statin Therapy aﬁ;@g e(?oronary
Syndrome% e ,&d\ o

Christopher P. Cannon, M.D., Michael A. Blazmg, 0)% %Q‘ Glughano M.D., Amy McCagg, B.S.,
Jennifer A. Wh|te MS P|erreTher \\@D arius, M.D., Basil S. Lewis, M.D.,

Ton Oude Ophuis, M.D., Ph.D., J. WouterJ ., Gaetano M. De Ferran M.D. W|to|d Ruzyllo, M.D.,
Paul De Lucca Ph.D., Kyu $@) rm A Bohula M.D., D.Phil., Craig Re|st Ph.D.,
Stephen D. Wiviott, M ndr ershakovec, M.D., M.P.H. Thomas A. Musliner, M. D

Eugene Braun @( 963}@ obert M. Califf, M.D. forthe IMPROVE IT Investigators*
X

e.\”\“\!(a Qoe\!e(
R

BAcﬁ)ﬁg une

Statin therapy reduces low-density lipoprotein (LDL) cholesterol levels and the risk
of cardiovascular events, but whether the addition of ezetimibe, a nonstatin drug
that reduces intestinal cholesterol absorption, can reduce the rate of cardiovascu-

lar events further is not known.
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METHODS o\
We conducted a double-blind, randomized trial involving
been hospitalized for an acute coronary syndromegbiﬁﬁlrg preceding 10 days and
had LDL cholesterol levels of 50 to 100 %&eﬁ\a&‘\qﬂﬁe@r (1.3 to 2.6 mmol per liter)

if they were receiving lipid-lowering th \),Xén%cé{] to 125 mg per deciliter (1.3 to
3.2 mmol per liter) if they were n%w@ggw lipid-lowering therapy. The combination
of simvastatin (40 mg) alggi %‘\' e (10 mg) (simvastatin—ezetimibe) was com-
pared with simvaste&@@\%@%‘) and placebo (simvastatin monotherapy). The pri-
mary end poi(lég)e@@a\so\ﬂe‘cgomposite of cardiovascular death, nonfatal myocardial
infarctim&\mﬁsg}ablg angina requiring rehospitalization, coronary revascularization

G e :
(238\'51%?%@%& randomization), or nonfatal stroke. The median follow-up was 6 years.
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RESULTS

The median time-weighted average LDL cholesterol level during the study é@@%%j mg

per deciliter (1.4 mmol per liter) in the simvastatin—ezetimibe grbo@@\oa,g\compared
: oy : : . A\

with 69.5 mg per deciliter (1.8 mmol per liter) in the sigge® “nonotherapy

group (P<0.001). The Kaplan—Meier event rate for the px ‘a(@i\‘é d point at 7 years
was 32.7% in the simvastatin—ezetimibe groupya8 cgmpared with 34.7% In the

simvastatin-monotherapy group (absolutge&%\ fference, 2.0 percentage points;
hazard ratio, 0.936; 95% conﬁdence\)@@t%r‘f&g .89 to 0.99; P=0.016). Rates of pre-
specified muscle, gallbladder,\égﬁ?fl‘j%péﬁﬁg adverse effects and cancer were similar
in the two groups. 3(5(’5(7:6 N
52 (e HR=0.94  95% C10.89-0.99
‘ \,3\3‘6\:6@\@ 32.7% vs 34.7%
o P 2%
'\QQ

CON USIOYI%(
When added to statin therapy, ezetimibe resulted in incremental lowering of LDL
cholesterol levels and improved cardiovascular outcomes. Moreover, lowering LDL
cholesterol to levels below previous targets provided additional benefit. (Funded
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Qv\agh n

Zetimibe
Simvastatin
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60 O\e
10+ Hazard ratio, 0.94 (95% Cl, 089&33%’
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404 0 I I I | | | 6\) O
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eV N
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Q(GQ e\a Y Randomizati
e\‘e
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9077 7455 6799 6327 5729 4206 3284 1857




| | AP
Does a P value of <0.05 provide strong enough evidence? ,{a\\"}\ \@@

. . o© 'd\\a\
What is the magnitude of the treatment benefit? 660 635\

g
Surrogate outcomes and comog@?ﬁgﬁéﬂtcomes i|

Are secondary outcomes su pportiveg\)(\o? e%P

Are the principal findings cog%\igi@in?(@‘s?o%s\s important subgroups?
s the trial large enou’gal‘afgacb(g((@ﬁv%cing?

Was the trial sto @\%a&ﬁ\

Do concg&n@%gﬂ?‘seafety counterbalance positive efficacy?

s ﬁ@g%ﬁéfisafety balance patient-specific?

Are there flaws in trial design and conduct?

Do the findings apply to my patients?
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6\\6‘ e(e
Effects of Intensive Glucose Lowg@g@)\a{g\ﬁf)‘e 2 Diabetes
2

The Action to Control Cardiovas%kabﬁagq Qf\a%(e%es Study Group*
. G\\6 ] 3\6
137/\ N
" o
63 S

BACKGROUND NG o
e

Xo )\
O
Epidemiologic a}es 'bﬁ\f shown a relationship between glycated hemoglobin
p g G\ p gly g

levels ag\st\@lgi%u&‘cular events in patients with type 2 diabetes. We investigated

W§Qm9f i@@hg\l%e therapy to target normal glycated hemoglobin levels would reduce
c

rdiovascular events in patients with type 2 diabetes who had either established
cardiovascular disease or additional cardiovascular risk factors.
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METHODS

In this randomized study, 10,251 patients (mean age, 62.2 years) with a median glyo-g\a‘
cated hemoglobin level of 8.1% were assigned to receive intensive therapy (tar g

a glycated hemoglobin level below 6.0%) or standard therapy (targetin%g\l@{\e& § n

7.0 to 7.9%). Of these patients, 38% were women, and 35% had {@i@é‘ NOUs car-
diovascular event. The primary outcome was a composite rgé@lqg\ﬁd“.ﬁ myocardial
infarction, nonfatal stroke, or death from cardiovascalar camses. The finding of
higher mortality in the intensive-therapy group @@@(}%@{Yé ontinuation of intensive
therapy after a mean of 3.5 years of follovgaﬁfega o\

AN
AIPARY
RESULTS \e\\‘a% e®

\
O\
At 1 year, stable median gA}@ﬁ?ﬁ%b& oglobin levels 0 .@. were achieved
. . . OO0 . .
in the mtensweﬂth%@p? %Jéxaﬁand the standard-therapy group, respectively. During

follow—up,‘t%%ﬁﬂ'g@'}x%utcome occurred in 352 patients in the intensive-therapy
group, 8&3\’@5@@?@ with 371 in the standard-therapy group (hazard ratio, 0.90;
95%\@8111'"}3%}1% interval [CI], 0.78 to 1.04; P=0.16). At the same time, 257 patients
in the intensive-therapy group died, as compared with 203 patients in the standard-
therapy group (hazard ratio, 1.22; 95% CI, 1.01 to 1.46; P=0.04). Hypoglycemia
requiring assistance and weight gain of more than 10 kg were more frequent in the
intensive-therapy group (P<0.001).
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SN
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2 © \‘@(
‘D‘\&an @‘ 5109 4774 4588 3186 1744 455 436
therapy
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therapy
Figure 1. Median Glycated Hemoglobin Levels at Each Study Visit.
[ bars denote interquartile ranges.
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B Death from Any Cause

D
25— )
e\
o0
OV %
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T 201 (o2 1o
2 AN AN
z HR= 1.22, 95%6€T LT 46
£ A
'3 c \6
@ 104 \)(\oe (Gga Intensive therapy
.E \\6%( \S =3
E S '\(\3
5+ Standard therapy
<
W0 290 I | | |
‘ Qos\ ((\oeo 1 2 3 4 5 6
0\6 ©e Years
No. at Risk
Intensive therapy 5128 4972 4803 3250 1748 523 506
Standard therapy 5123 4971 4700 3180 1642 499 480

Figure 2. Kaplan—Meier Curves for the Primary Outcome and Death from
Any Cause.
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ARTICLES

Articles| Composite outcomes... O\o@\a'

X¢
@ G Interventional versus conservative treatment for pgtm‘?? W
. . . R \ A\
with unstable angina or non-ST-elevation myocardlqlarﬁ@
S

L] L] L] L] @
the British Heart Foundation RITA 3 randomlscgébf}&
O N
K A A Fox, P A Poole-Wilson, R A Henderson, T C Clayton, D A Chamberlain, \\@ hﬂ@ @‘J Wheatley, S J Pocock, for the
Randomized Intervention Trial of unstable Angina (RITA) fnvestfgatog\f\\a d\\‘e

e S
(\0?0(?966\
‘ \\6%(\)\66\
Background Curre:nb@ﬂ%g(@ S suggest that, for patients at
moderate risk g@"aé@ “ffom unstable coronary-artery disease,
elther a%(éﬂ?‘?éweﬁ%lnnal strategy (angiography followed by
revaogﬁﬂ%&i;ﬁﬁnn] or a conservative strategy (ischaemia-driven
@@%}frﬂﬁ‘mmdrwen angiography) i1s appropriate. We aimed to
test the hypothesis that an interventional strategy is better

than a conservative strategy in such patients.
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Methods We did a randomised multicentre trial of
1810 patients with non-ST-elevation acute coronary \o@\a'
syndromes (mean age 62 years, 38% women). Patients were \0‘06
assigned an early intervention or conservative strategy. The d\o‘
antithrombin agent in both groups was enoxaparin. The ‘3'?\\'8 \
primary endpoints were a combined rate of death, non-f ,d\:\a\\a
myocardial infarction, or refractory angina at 4 mc\@lﬁ,(@rmi
a combined rate of death or non-fatal myoca rc&@tﬁlﬁggxﬁ%n at

1 year. Analysis was by intention to trea -eoee gd\

. %(\)(\ ZOT .
Findings At 4 months, 86 {Q-g%}‘c})g\@@é? patients in the
intervention group had die@(ﬁihqg\%\(\myncardial infarction or
refractory angina, copWargdwith 133 (14-5%) of 915
patients in the ggﬁ@e\nga@e group (risk ratio 0-66, 95% CI
0-51—{)-8%\@%6-@(&6@. This difference was mainly due to a
halvin&@?}ﬁﬁr&‘&nr}f angina in the intervention group. Death
or mwyocardial infarction was similar in both treatment groups
at 1 year (68 [7-6%] vs 76 [8-3%], respectively; risk ratio
0-91, 95% Cl 0-67-1-25, p=0-58). Symptoms of angina were
improved and use of antianginal medications significantly
reduced with the interventional strategy (p<0-0001).

RR=0.66, 95% CI 0.51-0.85




a0,
Does a P value of <0.05 provide strong enough evidence? 6\0\6\()\'\9:\\
: : L AN
What is the magnitude of the treatment benefit? \\,&\0(‘6@5\6\&

|s the primary outcome clinically important (and mt{-:gg@@} cq@ﬁstent)ﬁ

Are secondary outcomes supportive? \06\\ \\‘eﬂe

Are the principal findings consistent acrgﬁﬁmzpé\'?ant subgroups?
s the trial large enough to be cc{a@»ﬁbng&@e

Was the trial stopped ear@i'a'b\ (\g\“a

Do concerns abou{é@%%g@unterbalance positive efficacy?

s the echa&;@?ggq\@ala nce patient-specific?

Are, W%g@wg’m trial design and conduct?
Do the findings apply to my patients?

Effetto di outcome primario ha maggior forza se e supportato anche
da analoghi effetti su outcome secondari



Licten ,—Thlnk and PlAN sio acavemy 2017

The NEW ENGLAND JOURNAL of MEDICINE

\O\OQ\
ORIGINAL ARTICLE ) ‘\6\06 W
6\0‘,@\‘\6'\
\xa\“a(\a@é\d\
AP\
Empagliflozin, Cardiovascular Outco ;é\(\\\a

and Mortality in Type 2 Dlat}\@@\g‘\\\e

Bernard Zinman, M.D., Christoph Wanner, M. QJ@hn %Q@achm Sc.D,,
David Fltchett M.D., Erich Bluhmki P%&\) Stefi,arQHantel Ph.D.,
Michaela Mattheus Dipl. B|on,11@“‘aTK@®\% Devins, Dr.P.H.,

Odd Erik Johansen, M.D. Ph D. %‘ rle, M.D., Uli C. Broedl M.D.,
and Silvio E. Inzucchi, M‘@ rg‘l@@ PA-REG OUTCOME Investigators

Q(GQ‘a
W

BACKG&@?gg ac®

The effects of empagliflozin, an inhibitor of sodium-glucose cotransporter 2, in
addition to standard care, on cardiovascular morbidity and mortality in patients
with type 2 diabetes at high cardiovascular risk are not known.

MFTHODS
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METHODS
We randomly assigned patients to receive 10 mg or 25 mg of empagliﬂozilgo\@@\a'
placebo once daily._The primary composite outcome was death from cardig®%scu-

lar causes, nonfatal myocardial infarction, or nonfatal stroke, as a&g@a%@aﬂ\%he
pooled empagliflozin group versus the placebo group. The k@\g&@}%@@f?\compos_
ite outcome was the primary outcome plus hospitalizat‘g@(;\ﬁ)réiﬁ@?able angina.
RESULTS N e(e")

. C A T e .
A total of 7020 patients were treated (1‘116:(1@&‘;> ol&éﬁf&tmn time, 3.1 years). The
primary outcome occurred in 490 g (669%\5@%%‘[3 (10.5%) in the pooled empa-
gliflozin group and in 282 of 25@0[)3&&%% (12.1%) in the placebo group (hazard
ratio in the empagliﬂozin,,ﬁ%u,dﬁ\@ﬁ; 95.02% confidence interval, 0.74 to 0.99:
P=0.04 for superiog@@@‘f@@@‘%&r& no significant between-group differences in
the rates of ‘mXQpﬁY%i@J\'ﬁl\%arction or stroke, but in the empagliflozin group there
were siglggi%ﬂmg{g%wer rates of death from cardiovascular causes (3.7%, vs. 5.9%
in th® ceBg(gmup; 38% relative risk reduction), hospitalization for heart failure
(2.7% and 4.1%, respectively; 35% relative risk reduction), and death from any
cause (5.7% and 8.3%, respectively; 32% relative risk reduction). There was no
significant between-group difference in the key secondary outcome (P=0.08 for
superiority). Among patients receiving empagliflozin, there was an increased rate
of genital infection but no increase in other adverse events.
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A Primary Outcome
oS
20- \o\

'—I
wn
|

Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) oy
P=0.04 for superiority N Pmpagliflozin

Patients with Event (%)

48
Y

<
N o@ﬁt?sk e¢t

Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 116l 741 166
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B Death from Cardiovascular Causes

| Hazard ratio, 0.62 (95% CI, 0.49-0.77)
P<0.001

Patients with Event (%)
o
1

Placebo

Empagliflozin

4
3
24
1 Xo
0_ T T T T T T | \o".dl\)
0 6 12 18 24 30 36 @ 48O
Month %( %\ (GQ
No. at Risk \ \ \e
Empagliflozin 4687 4651 4608 455 1722 414
P|afebgo 2333 2303 2280 %b‘ZOIZG gg 1281 825 177
ot
D Hospitalization for Heart Fi (6\ \]6‘
Q( G(G\a Placebo
9%\‘ &
QO %< (\

Ov
Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
P=0.002

Patients with Ev
(W]
1

Empagliflozin

Il risultato di end-point
composito e dato in larga
misura da end-point «forte»
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Table 1. Key Questions to Ask When the Primary Outcome Is P:::-ssltwr\,3 «
S5 A

Does a P value of <0.05 provide strong enough evidence?' \0(‘ @6\6
\o

What is the magnitude of the treatment benefit? \G\a \(\\3\

Is the primary outcome clinically important @rﬁf%ﬁgﬁﬁeﬁly consistent)?

Are secondary outcomes supportive? o, Ge6 6\

Are the principal findings conaﬁ@ht ag&r’% SS |mp0rtant subgroups?

Is the trial large enougi‘@’g@@ vmcmg-’

Was the trial sto‘%@é e@g@a

Do conc%@&%w}%afety counterbalance positive efficacy?
,gbee%}l"ég&\fy—safety balance patient-specific?

re there flaws in trial design and conduct?

Do the findings apply to my patients?
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P Value for )
Subgroup Hazard Ratio (95% Cl) Interaction \O\og\a‘
I &
Low aspirin dose —_— <0.001 . ‘\6\0 \"
1 6\0 \\6\
(<300 mg) : N\
. iy | N @
High aspirin dose ! = ,(*?}\’\»a \'\@@
> ! \OY AN ;
(2300 meg) , , | , , S oY ,ﬁﬁgrmng FDA: evitare ASA>
OE 0.8 1.0 12 1-\5‘\\06\?&‘6‘6 100 mg in associazione a
Ticagrelor

RO &
Ticagrelor Better C‘J\Qpﬁlo%lﬁ’se er
X &\
. . o\~ NS~ .
Figure 2. Apparent InteractlonWee\@ﬁ\ aintenance Dose of Aspirin
and Randomization to Ticagr ‘or(-@'%(lopidogrel and the Primary Efficacy

End Point from the &B&?Q‘B%\P

In the PLAT&&%%E@{@C\}?involved 18,624 patients who presented with an
acute @Q%a(wﬁ%drome, ticagrelor was more effective than clopidogrel
wifh‘\?espe?teto the primary composite outcome of cardiovascular death,
myocardial infarction, or stroke among patients who were on a low main-
tenance dose of aspirin (<300 mg) but not among those who were on a
high maintenance dose of aspirin (=300 mg), a qualitative interaction that
was statistically significant. Data are from Carroll et al.??
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3.
o
Table 1. Key Questions to Ask When the Primary Outcome Is Positive. O
0\0\9"\\6:\&
. . A\
Does a P value of <0.05 provide strong enough evidence? \0(‘ @5\6&
\o

What is the magnitude of the treatment benefit? co® \G\a \(\\3\
|s the primary outcome clinically important an\ga}}\%r\q@d‘@ consistent)?

Are secondary outcomes supportive? eoed &°
eQ?
Are the principal findings consmt&@lﬁ‘écr@s@ important subgroups?

s the trial large enough tc&w’k‘.o&&@ﬁ:mg?

Was the trial stopgeﬁae‘érlyg\o‘
Do concern%@tﬁ?ué@é%ty counterbalance positive efficacy?

s th %‘ g’afety balance patient-specific?
Are there
Do the findings apply to my patients?

aws in trial design and conduct?




Licten ,—mlnk and FlAN sio acavemy 2017

The New England Journal of Medicine “\\Og\@‘

NS
PREVENTION OF RADIOGRAPHIC-CONTRAST-AGENT—INDUCEQ\QBA@D%@&I@})NS

IN RENAL FUNCTION BY ACETYLCYSTEIN&I\\@ A
C;\G\' 6\’\0\\
MaRrTIN TeEPEL, M.D., Marcus vaN DER GIET, M.D., CAROLA ScH 9@'&20, Ug@AUFER, M.D.,
DieTER LIERMANN, M.D., AND WALTER%&)&, ‘\QG(G
2 & =&

. S o . .

Methods We prospectwelm{gﬁ‘?ez\:l@@gpatlents with

chronic renal insufficiengy\ ‘ag\ﬁ?iSD] serum cre-

atinine concentration@ﬁ??z[ia{ \mg per deciliter [216*
116 ,umol per i d?%\(lgo(b%ere undergoing computed
tomograph&mﬂ‘t \i@]éﬁ‘omide, a nonionic, low-osmolal-
ity coQ&uaﬁ @@ﬁt. Patients were randomly assigned
ei\tg@?g%r%%eive the antioxidant acetylcysteine (600
I('Png orally twice daily) and 0.45 percent saline intra-
venously, before and after administration of the con-
trast agent, or to receive placebo and saline.



Licten ,—mlnk and FlAN sio acavemy 2017

Results Ten of the 83 patients (12 percent) had an

increase of at least 0.5 mg per deciliter (44 yumol per \Og@‘
liter) in the serum creatinine concentration 48 hours ‘\0‘06\?\
after administration of the contrast agent: 1 of the 41 d\%,@\\a'\

\

patients in the acetylcysteine group (2 percent) and \a\‘\o("a A\
9 of the 42 patients in the control group (21 percent;\é{a\‘ \\a\'\@
P=0.01; relative risk, 0.1; 95 percent confidence i &~ 6\6
val, 0.02 to 0.9). In the acetylcysteine group, t@@%%@d@

serum creatinine concentration decrease@@? Rificant-

ly (P<0.001), from 2.5+1.3 to 21130 deciliter
(220+118 to 186+112 umol %I‘te@%% hours after

the administration of th%@@h%ig@ﬁ%edium, whereas

in the control group, tye n&g@ serum creatinine con-
centration incre ngvSignificantly (P=0.18), from

2.4+1.3 to 2,651 5en§ per deciliter (212+114 to 226+

133 ;Lna)efi\%eadﬁ\ér) (P<0.001 for the comparison be-
tw@ﬁQgrQ@E)s).

I 1/41 vs9/42 RR=0.10, 95% Cl 0.02-0.90, p=0.01
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Conclusions Prophylactic oral administration of t\{sré\a(\a@%‘
antioxidant acetylcystelne along with hydraé \Sr@\a\\
vents the reduction in renal function indye: (b@lo-
promlde a nonionic, low- Dsmolallté@s*@ngas\‘t agent,

In patients with chronlc renal Iﬂéﬂﬁ’l%@'&y (N Engl J
IVIed 2000; 343 180 4 ) %N

5\
______ e\\6 ,a\e
ac’ lbe o°
a\")d (‘5\00
Cone{ﬁ?%&é\’@roppo forte rispetto all’entita numerica, infatti
0%\’&\\‘{a (\06\‘ smentita da metanalisi successive....
; A\
0\6Q °°
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Table 1. Key Questions to Ask When the Primary Outcome Is Positive. ¢ \0\0(3\ °

: . d\v V\\a“
Does a P value of <0.05 provide strong enough t—:'wdt-:nc:eD %\6
What is the magnitude of the treatment benefit? \e\ a\\’&@
Is the primary outcome clinically important ( ansé\@r%er‘@e@l)?conmstent))

N2
Are secondary outcomes supportive? Oed\)\ d\sd\

Are the principal findings consmégm%cr@@ﬂmportant subgroups?
Is the trial large enough to e\\?o A %mgD

Was the trial stop gd{éarl&f&e
ut\rg ety counterbalance positive efficacy?

Do concern§
s thgﬁc%@@ﬂsafety balance patient-specific?
s the?e flaws in trial design and conduct?
Do the findings apply to my patients?
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the NEW ENGLAND 63?
JOURNAL of MEDICINE $OGR
)

ESTABLISHED IN 1812 NOVEMBER 26, 2015 VOL. 373 NO. 22

o
A Randomized Trial of Intensive Versusa\\’b% e(ea

Standard Blood-Pressure Contggb’\
BACKGROUND (eg’é
The most appropriate targets for sy':&g @ﬂ%ressure to reduce cardiovascular
morbidity and mortality amon@(@’é S%\Q?thout diabetes remain uncertain.
METHODS e\ o° e(é\o(\
We randomly as%g%%% 8}@1 persons with a systolic blood pressure om Hg
or higher 6@&3“3 g@’.’*eased cardioyaseular risk, but without diabetes,to a systolic
bloo@@@ss@@&arget of less tha r@ m Hg (intensive treatment) or a target of
less than 140 mm Hg (standard treatment). The primary composite outcome was

myocardial infarction, other acute co

death from cardiovascular causes.
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RESULTS

At 1 year, the mean systolic blood pressure was 121.4 mm Hg in the intensive-
treatment group and 136.2 mm Hg in the standard-treatment group. The intervgo\o
tion was stopped early after a median follow-up of 3.26 years owing tod@(ﬁ‘l%\%\i;%
cantly lower rate of the primary composite outcome in the integgive-treditfhent

group than in the standard-treatment group (1.65% per ye%\bs\;\%\\ per year;

hazard ratio with intensive treatment, 0.75; 95% conf{{gﬁ@% Gi%t@)%al [CI], 0.64 to

0.89; P<0.001). All-cause mortality was also sig \;@c%ngyu%wer in the intensive-

treatment group (hazard ratio, 0.73; 95% CI 1'&&.%)0; P=0.003). Rates of seri-

ous adverse events of hypotension, sy@gﬁgeé\qi@t rolyte abnormalities, and acute

kidney injury or failure, but notl;d\?nf@ﬁ@us falls, were higher in the intensive-

treatment group than in t gg’t‘aalz\@@ﬁ— reatment group.

2 o0
6\36(6 \a\‘e(
Sn (\06

O
g@® eef | HR=0.75, 95% CI 0.64-0.89) |
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0

e,\0\0(3
The exceptional speed to publication was surprising; only 4 weeks Iapse‘d@e\ﬂgvegn
the time that the trial was stopped and the time at which the manuwrf}}t &(@\6'
submitted for publication. ] \\'3‘\\;\3@%\

N~ (e

: . : \X N .
The quality and completeness of any mterm&@é\?a qs&‘are inevitably imperfect —
there will be outstanding primary (ang@ﬁér €9¥ents yet to be ascertained and
adjudicated. ‘ \\@%( S

O\
o2 O
In addition, the mor{ggﬁ?ag\wﬁh?ch a trial is stopped is the time at which an
exaggerated esg@‘i”é?e\@ﬂ@‘?ﬁcacy is more likely to be present.
\ e

‘\\'\\]0? 6\‘3(
@) di?ig@t &8sure after early stoppage takes several months and is necessary to
achieve robust interpretation of all the evidence. Earlier reporting of preliminary,

incomplete results is usually unwise.
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Table 1. Key Questions to Ask When the Primary Outcome Is Positive. \0\0(3

@\Oo a\‘
Does a P value of <0.05 provide strong enough evidence? e AN
\\'\ @%\
What is the magnitude of the treatment benefit? e\a 22

Is the primary outcome clinically important ( aﬂdcﬁ%eémaﬁy consistent)?
Are secondary outcomes supportwe?’ ed\)\ad\ o‘\\‘

Are the principal findings con5|§(§x¢t 38(695 important subgroups?

s the trial large enough t&&\?cg@%cmg

O
Was the trial Stgw(? Mo‘
Do concer o*.g‘é% ety counterbalance positive efficacy?

5 t@@ﬂ (c\ge?gsa’rety balance patient-specific’

Ofe tl?e?e flaws in trial design and conduct?
Do the findings apply to my patients?
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\O
Table 1. Key Questions to Ask When the Primary Outcome Is Positive. \06\0\0(3\
O ¥
Does a P value of <0.05 provide strong enough evidence? 6\6\6 N
e

What is the magnitude of the treatment benefit? \a a\\’a
Is the primary outcome clinically important and\w%rqél@%onmstent)?
Are secondary outcomes supportive? ed\)’\ 6\ o‘\\‘
Are the principal findings consmtep c&;ﬁ%portant subgroups?
|s the trial large enough to Q@gn\({a\gngb
RS
Was the trial stopped@@a?[{fo(\e
Do concerns&b@ht\@ counterbalance positive efficacy?

s the ﬁ\&%%@‘ﬁety balance patient-specific?
F@élatﬁer%?laws in trial design and conduct?

Do the findings apply to my patients?




Intensive Standard O
Treatment Treatment Percent Treatment og\
Subgroup (N=4673) (N=4683) Difference (95% CI) | \OG\O
no. of events (percent) 6\0\6 \\6\\.
Primary outcome 243 (5.2) 319 (6.3) L : (\‘a . 6\\,
Death from an 155 “\\6 =
y cause (3.3) 210 (4.5) M 6@
Heart failure 62 (1.3) 100 (2.1) —— S \S
Serious hypotensive episode 158 (3.4) 93 (2.0) %OO '36\ : ——
Serious syncope episode 163 (3.5) 113 (2.4) 06\\6 .\‘e(e i —
Serious acute renal event 204 (4.4) 120 (2.6) Oed\)\' \\ 60‘\ | ——
L
%(\)(\ ) -
. e\\3 ] 3\6 Intensive Treatment Better = Standard Treatment Better
Afﬂﬂ .\(\\(\
U\v 0\\:}

Figure 3. Balancing Efficacy %Qéﬁga{g\omecomes in SPRINT.

In the SPRINT trial, e 36\]as‘é%cted patients with a systolic blood pressure of 130 mm Hg or more who were
randomly assig%\qbtglngaﬁge treatment (a systolic blood-pressure target of <120 mm Hg) or standard treatment
(a target of @ \@E), intensive treatment resulted in a substantially lower rate of the composite primary out-
come \%g)oca%é?i‘nfarction, other acute coronary syndrome, stroke, heart failure, or cardiovascular death than
standard treatment and in lower rates of all-cause death and heart failure. However, intensive treatment was asso-
ciated with significantly higher rates of serious adverse events related to hypotension, syncope, and acute kidney
injury. Data are from the SPRINT Research Group.*!
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EER: experimental event rate b\\’a‘\\a\\a@%\
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M. @
N
oed\) \ =

e
CER: control event rgtex® 6\9@9

—> |nC|denzaa¢\e}§%g@ﬁ‘?lel gruppo di controllo

ARR: %Iuﬁ%:’rlsk reduction
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1° esempio: O\Og\@
gruppo sperimentale : incidenza eventi: 10% \6\06\‘\
controllo : 20% 66\0‘,\6\\6'\
\6\‘\6(\ %'\6\
\a 6\\6\\’6
riduzione relativa del rischio: 20% / 109 0\13@9/%. ‘36\
riduzione assoluta 20% - 0(1:0%
NNT O?c?ggo»\— 0
a(\}(\ b
\e\\ o A\(\a\e
gé @§emp|o
%Qpbo\gpé?‘lmentale incidenza eventi: 1%
g\\\ (\06\‘ controllo 2%
O‘\@Q °° =)

riduzione relativa del rischio: 2%/ 1% = 50%
riduzione assoluta 2% -1% = 1%
NNT 1/0.01=100






1° esempio: 

gruppo sperimentale :  incidenza eventi: 10%

              controllo      :                                20%





riduzione relativa del rischio: 20% /  10% = 50%

riduzione assoluta                     20% - 10% =  10%

NNT                                            1/0.10 =10





 

2° esempio: 

gruppo sperimentale: incidenza eventi: 1%

              controllo      :                              2%



riduzione relativa del rischio: 2% /  1% = 50%

riduzione assoluta                     2% - 1% =  1%

NNT                                            1/0.01=100


















\
The primary outcome is “positive” \O\Og
P
o\ AN
o0 e
W @
Key questions explored . \j@ N
e . d\\a
&Y 59
\4 G(G
RGPS
e &9
0% o002
(\)\‘ 4"“' -
All satisﬂe%@g = °\Q Concerns emerge
SPL (\Q}(\@
o)
ST ¢
X 6 o\ o
AN
Q(GQ E@é@y and safety established Additional studies needed
W D\ Q;‘!G(
S AN |
Owr

Regulatory approval, real-world effectiveness studies,
cost-effectiveness analyses, estimation of reimbursement,
physician guidance, and recommendations for use in
individual patients pursued




A\O -
Superiority trials ’\()\O\:b
A I . '
& p<0-001  Strong evidence 8{@ \\6\
B I L | p=0-02 Some evidence \\0 @g&@upenm
C : @ : p=0-06 Weak ewdencce) O\e\a \dﬂa\%lght be superior”
S
D : & : p=03 No Eaur % (© o “Seems not superior”
Non-inferiority trials i ed\)\' 6\ 50‘\
E : 9 oo we@ﬂl (Ggldence of non-inferiority  “Seems non-inferior”
F [ - E 7/ \\‘3 R@@ Insuthdent evidence “Inconclusive whether
! \
a2 C?(‘a(\e 0(\9 nor-inferior”
1, 0
g
(GQ 0 \6 &
( >
Neg\kﬁla New treatment
0\6Q @@'&r worse

Figure: Six scenarios for primary endpoint of randomised trial comparing new and standard treatment groups
Each displays estimated treatment difference and its 95% Cl, p value, strength of evidence, and appropriate
comment for use in conclusions. For non-inferiority scenarios, non-inferiority margin & is shown, and p,, is for
consequent test of non-inferiority.
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