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Effects of remote, retroactive intercessory prayer on
outcomes In patients with bloodstream infection:
randomised controlled trial

Leibovici L et al. BMJ 323: 1450-1451, 2001



Retrospective intercessory prayer: effect on sepsis
Results of a RCT

Principal endpoint:

Tahle 2 Numbers of days™ stay in hospital and duration of fever Duration of hospital stay
Lower Upper
Minimum guartile Median guartils Maximmm P
Stay in hospital:
Imtervention i | F) 13 165 001
Condrod a i i 16 320 )
Dwration of fevar:
Imtervention i 1 2 4 40 . . .
—— , 3 2 c 0 0.04 3,393 patients admitted for sepsis

Leibovici L et al. BMJ 323: 1450-1451, 2001
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PCSHK9 inhibitors Placeho Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFAG
1.37.1 Alirocumab
OOYSSEY CHOICE | 2016 11 573 3 230 0.3% 1.48[0.41, 5.36] +
ODYESEY CHOICE | 2016 a 173 i] 58 Mot estimahle
ODOYSSEY COMBO | 2015 1] 209 i] 107 Mot estimahble
ODYESEYFHI 2015 a 322 i] 163 Mot estimahle
OOYSSEYFHII 2015 1] 167 i] 81 Mot estimahble
ODYESEY HIGH FH 2016 1 72 1 ‘\ 0% 0.48[0.03, 7.89) * g
ODOYESEY JAPAN 2016 12 144 4 72 0.3% 1.55 [0.48, 4.87] +
ODYESEY KT 2018 3 97 2 102 01% 1.60[0.26, 976 * g
ODOYESEY LOMG TERM 2014 18 1643 10 788 0.8% 0.91 [0.42,1.89]
ODYESEY OUTCOMES G48 9462 G676 9462 37.5% 0.96 [0.85,1.07] —_—
Stein 2012 1} 62 1} 14 Mot estimable
Teramoto 2016 1] 78 1] 24 Mot estimable
Subtotal (95% CI) 12909 11138 39.1% 0.96 [0.86, 1.07] &
Tatal events 693 696
Heterogeneity: Tau®= 0.00; Chi®=1.63, df=5 (P = 0890), F= 0%
Test for overall effect: Z= 068 (P = 0.449)
1.37.2 Evolocumab
DESCARTES 2014 1] 599 i] 302 Mot estimahble @
FOURIER 2017 BE3 13784 631 13780 37.5% 1.05[0.94,1.18] - @
GAUSS 2012 1] 30 i] 3z Mot estimable @
GLAGOYW 2016 17 484 18 484 1.0% 0.94 [0.48, 1.85] @
LAPLACE-TIMI 57 2012 1] 474 i] 156 Mot estimahble @
MEMDEL 2012 1] 228 1] a1 Mot estimahble 1 @
MEMDEL-2 2014 1] 306 i] 154 Mot estimable @
RUTHERFORD-2 2015 1] 22 1] 110 Mot estimahle @
TESLAPART-E 2015 1] 33 i] 16 Mot estimahble @
YLIKAMA 2014 1] 205 1] 102 Mat estimable 1 @
YIKAMA-2 2016 1 202 i] 02 0.0% 3.01[0.12,74.45] ¢ + @
Subtotal (95% CI) 16567 15429  38.6% 1.05 [0.94, 1.17] -
Total events 681 6449
Heterogeneity: Tau®= 0.00; Chi*= 0.52, df=2 (P=0.77); F=0%
Testfor owerall effect Z=089 (P =0.37)
1.37.3 Bocucizumab
Ballantyne 2014 1 253 1] 101 0.0% 1.21[0.05,29.25] ¢ >
SPIRE-1 2017 1949 8409 225 8408 12.5% 0.88[0.73,1.07] I
SPIRE-2 2017 177 5309 184 5312 9.7% 1.16[0.93, 1.44] I
Subtotal (95% CI) 13971 13821  22.3% 1.00 [0.80, 1.25] -
Total events kre ara
Heterogeneity, Tau®=0.01; Chi*=3.30, df=2 (F=0.149); F=39%
Testfor overall effect: Z=0.02 {P = 0.98)
Total (95% CI) 43447 40388 100.0% 1.00 [0.94, 1.07] L 3
Total events 1741 1724
Heterogeneity: Tau®=0.00; Chi*=6.71, df=11 (F=082), F=0% 0% 07 5 3

Testfor owerall effect: £=0.08 (P = 0.94)

Testfor subgroup differences: Chif=1.24 df=2 (P=054), F=0%

Risk of hias legend

(M) Random sequence generation (selection bias)

B} Allocation concealment (selection bias)

(C) Blinding of patticipants and personnel (performance bias)

(D) Blinding of outcome assessment (detection hias)

{E) Incomplete outcame data (attrition hias)
(F) Selective reporting (reporting hias)
{G) Other bias

Favours [PCEKS] Favours [Flaceba]



Debolezze dei trial

* Errori nei Metodi

 Pubblicazione selettiva di risultati favorevoli casuali

4

EBM richiede piu trial concordanti su un determinato quesito



Contromisure per contrastare i limiti dei trial

Pubblicazione selettiva dei trial con
risultati favorevoli

Trial di fase IV non registrati

Non inclusione nelle analisi
sistematiche di trial non pubblicati

Endpoint secondari non favorevoli
definiti non significativi

EMA e FDA pubblicano report su tutti i trial
registrativi presentati su nuovi farmaci

Per i trial post immissione in commercio
creazione di registri di trial clinici e disclosure dei
risultati anche senza pubblicazione estesa.

Richiesta di
registrazione da parte delle principali riviste

Le Systematic review devono includere anche
questi trial

Richiesta di pubblicazione completa del
protocollo e degli endpoint secondari.



Debolezze dei trial

* Errori nei Metodi

 Pubblicazione selettiva di risultati casuali

4

EBM richiede piu trial concordanti su un determinato quesito

« Limitata generalizzabilita dei risultatsi



Alogliptin: effect on major cardiovascular events
Results of the EXAMINE trial

Patients were eligible for enrollment if they had
recerved a diagnosis of type 2 diabetes mellitus,
were receiving antidiabetic therapy (other than a
DPP-4 inhibitor or GLP-1 analogue), and had had
an acute coronary syndrome within 15 to 90 days
before randomization. Further criteria for the di-
agnosis of type 2 diabetes included a glycated
hemoglobin level of 6.5 to 11.0% at screening, or
if the antidiabetic regimen included insulin, a
glycated hemoglobin level of /.0 to 11.0%.

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and
cardiovascular death)

5380 T2DM patients with recent
acute coronary syndrome, alogliptin
vs placebo 1:1.

Follow-up: 1.5y

White et al. N Engl J Med 369:1327-35, 2013



Debolezze dei trial

Errori nei Metodi

Pubblicazione selettiva di risultati casuali

4

EBM richiede piu trial concordanti su un determinato quesito

Limitata generalizzabilita dei risultatsi

Setting e modalita di trattamento e titolazione diversi dalle realta clinica



Glargine U-300 vs Glargine U-100
Results of the EDITION-1 trial
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52-wk trial on T2DM patients on
basal-bolus therapy

Riddle MC, et al. Diabet Obes Metab. 17: 835-842, 2015



Altri limiti dei trial

« Selezione della popolazione (criteri di inclusione, esclusione, selezione di sani e
ipercomplianti)
« La dimensione del campione inadeguata per eventi avversi rari

 Durata dei trial relativamente breve



Empagliflozin: effect on major cardiovascular events
Results of the EMPAREG-OUTCOME trial

Results of the CANVAS and CANVAS-R trial

Canagliflozin: effect on major cardiovascular events

A Primary Outcome

20-
9 Placebo
g 15
E Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99)
£ P=0.04 for superiority Empagliflozin
'; 10+
2
€
$
'
0 T T T T T T T 1
0 6 12 18 4 30 36 42 43
Month
No. at Risk
Empaglifiozin 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 333 2256 2194 2112 1875 1380 1161 741 166

9,340 T2DM patients with prior
CVD, Empagliflozin vs placebo
Follow-up: 3y
Zinman B et al. N Engl J Med 373: 2117-28, 2015

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke

100+ 209 Hazard ratio, 0.86 (95% Cl, 0.75-0.97) -
90 184 p.0.001 for noninferiority Placebo
g 80 :i: P=0.02 for superiority
£ 704 124 Canagliflozin
g 10
w 60— g
s
= 50 i—
T 40 ]
a 27
E 30+ 0 T T T T T T T T T T T T T
E 20 0 26 52 78 104 130 156 182 208 234 260 286 3127 338
10+
0 T T T T T T T T T T T T
0 26 52 78 104 130 156 182 208 234 260 286 312 333
Weeks since Randomization
No. at Risk
Placebo 4347 4739 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 780 216

Canagliflozin 3795 5672 35366 5447 4343 7084 2555 2513 2460 2419 2363 2311 1661 443

10,142 T2DM patients with prior
CVD or multiple risk factors,
Canagliflozin vs placebo

Follow-up: 3.6 y
Neal et al. N Engl J Med 377: 644-57, 2017



Dapagliflozin and CV risk

Results of a UK retrospective cohort study

Table 2. Risk of Death From Any Cause and Incident CVD in Dapagliflozin Cohort Compared With Unexposed
(Standard Treatment) Cohort

Exposed to Crude IRR Adjusted IRR®
Dapagliflozin Unexposed (95%CI) P Value (95%Cl) P Value
Total population
Person-years 3456 13,129 — — — —
Death from any cause 29 226 — — — —
Incidence rate (deaths 8.39 17.2 0.49 (0.33-0.72) 0.0001 0.50 (0.33-0.75) 0.001
per 1000 person-years)
Low-nisk population
Person-years 2847 10,514 — — — —
Death from any cause 15 128 — — — —
Incidence rate (deaths 5.27 1217 043 (0.25-0.74) 0.002 0.44 (0.25-0.78) 0.005
per 1000 person-years)
Person-years (CVD) 2839 10,488 — — — —
Incident CVD 38 141 — — — —
Incidence rate (CVD 13.38 1343 1.00 (0.70-1.42) 0.981 0.89 (0.61-1.30) 0.546

per 1000 person-years)

Toulis KA et al. J Clin Endocrinol Metab 102:1719-1725, 2018



SGLT2 inhibitors and CV risk
Results of the CVD REAL retrospective cohort study

P-value for SGLT-2i vs. oGLD comparison: <0.001
P-value for Heterogeneity: 0.440

P-value for SGLT-2i vs. oGLD comparison: <0.001

P-value for Heterogeneity: 0.013

US Truven MarketScan

N=233,798; # of events=298 —a— 0.52[0.42, 0.66]
N SR e 0851051,089
Koo sey 0 sters -—-—c 0.75 [0.55, 1.03]
Rmaden Nationa) Reqisters —a— 0.61[0.45, 0.82]
S oAb of =16 . 0.42[0.13, 1.32]
S o0a"Y ot bvents=1 - 0.29 (0.06, 1.36]
Total - 0.61[0.53, 0.69)

favor SGLT2i €———3 favor oGLD

0.05

All-cause death

I I
025 050

Hazard ratio

2.00

US Truven MarketScan

N=143.264: # of events=250 —a— 0.43[0.33, 0.56]
Nomway National Registers —— 0.60 [0.49, 0.75]
it I 0.3910.30,051]
Sardan etonal e —— 0521041, 008
N~ 10422, 7 of vents=80 —-—- 0.84 [0.53, 1.32]
Total — 0.52 [0.42, 0.64]

favor SGLT2i 1—:—} favor oGLD

0.|25 0.:50 1.1:0 2_230

Heart failure

Kosiborod M et al. Circulation 136:249-259, 2017

Hazard ratio



SGLT2 inhibitors and CV risk
Results of the CVD REAL retrospective cohort study

(A) (B)
USA usA
Wuidd 264, wol gverin=dif '_'_" 0.76[0.61, 0.85] R 143284 o everti=301 —a— 1 0,70 [0.58, 0.BE]
R (par 108 Py BELT-Be0 3, oGLD=0.56 : ER {par 100 Py} SOLT-S=i oS Oe 46 i
Morway E More :
Na25,050, ¥ of eventsaZ 1T —— 1.01[0.77.1.32] i A ] 0.6 [0.50, 0.96)
R (per 108 ) SELT-Fie0 15 oGLD=08T i ER (per 100 PV ] SELT-J=05 oGLO=0 T4 i
Deswmiark : Denmark
M= 488 & of evenis=i02 =t ﬂ.ﬂlnd& |:IQ.FFI Fs 18 468 W al aventust 1l '_i‘._| 1.06 [0.73, 1.54]
R (par 108 P} SELT-Be0 4T, pGLO0.T1 _ E® (por 100 P-7} SCLT- 2088 oGL0=0.62
Sweden Swecter i
HEIB37H; # of eventsaldd —— 0.68 (0.4, 0.96] HE18,37H; # of svenis=i 07 —a— 0.9 [0.62, 1.34)
KF (par 108 PYE SELT-3=00: o5L0=1.2% B (per 100 PuYL SOLT- Jmd TA: o4 Ded 52 :
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ER (per 100 PaY) BELT-Ze043; poLD0 56 -'-'-E 0.78 0,65, 0.95] IEEL 100 P SELT el oL Dm8, — 0.80 [0.65, 0.87]
favor SGLTZ g3  [avoroGLD Sevir BELT favor oGLD
T T ! | T T T 1
0.2% 0.50 1,00 200 0,25 0.50 1.00 200
Hazard ratio "
P-value=0,012 Hazard ratio P-value=0.022

Palue (heterogenaity)=0.18

Myocardial Infarction

Pavalug (halernganaity)y=022

Stroke

Kosiborod M et al. Diabetes Obes Metab 20:1983-1987, 2018



Dapagliflozin and CV risk

Results of a UK retrospective cohort study

Table 2. Risk of Death From Any Cause and Incident CVD in Dapagliflozin Cohort Compared With Unexposed
(Standard Treatment) Cohort

Exposed to Crude IRR Adjusted IRR®
Dapagliflozin Unexposed (95%CI) P Value (95%Cl) P Value
Total population
Person-years 3456 13,129 — — — —
Death from any cause 29 226 — — — —
Incidence rate (deaths 8.39 17.2 0.49 (0.33-0.72) 0.0001 0.50 (0.33-0.75) 0.001
per 1000 person-years)
Low-nisk population
Person-years 2847 10,514 — — — —
Death from any cause 15 128 — — — —
Incidence rate (deaths 5.27 1217 043 (0.25-0.74) 0.002 0.44 (0.25-0.78) 0.005
per 1000 person-years)
Person-years (CVD) 2839 10,488 — — — —
Incident CVD 38 141 — — — —
Incidence rate (CVD 13.38 1343 1.00 (0.70-1.42) 0.981 0.89 (0.61-1.30) 0.546

per 1000 person-years)

I The Charlson comorbidity index was not used as a covariate in incident CVD uutcume:a.l

Toulis KA et al. J Clin Endocrinol Metab 102:1719-1725, 2018



Dapagliflozin and CV risk

Results of a UK retrospective cohort study

Table 1. Baseline Characteristics of the Study
Population on the Basis of Exposure to Dapagliflozin

Exposed to Unexposed
Dapagliflozin Cohort

Charlson comorbidity index

1 1941 (43.7) 7526 4267
2 889 (20.0) 3582 (20.37
3 959 (21.6) 3558 (2017
4 395 (8.9) 1624 (9.2)°
5 or more 260 (5.9) 1390 (8.0)°

“Statistically significant at the level of 0.05.

Toulis KA et al. J Clin Endocrinol Metab 102:1719-1725, 2018



Limiti degli studi osservazionali

* Errori neli metodi
 Pubblicazione selettiva di risultati casuali

» Effetto di confounders non controllabili (prescription bias)



Insulin therapy and CV risk

Results of observational studies

TABLE 1 Association of insulin therapy with major cardiovascular events and all-cause mortality in selected observational studies and available

randomized trials in patients with type 2 diabetes

HR [95% CI]®
Study [Ref.] Comparator/Reference Major CV events All-cause mortality
Observational studies
Currie et al. 2010" Oral agents 1.31 [1.22-1.42] 146 [1.34-1.59]
Vallarino et al. 20132 Pioglitazone 227 [2.00-2.56] NR
Roumie et al. 2014° Sulfonylureas 1.30 [1.07-1.58] 144 [1.15-1.79]
Nijjar et al. 2014* No treatment 1.25[1.13-1.39] 1.31[1.17-1.42]
Paul et al. 2015 Exenatide BID 2,00 [1.26-3.12] NR

Mannucci E, Ferrannini E. Diabetes Obes Metab 19:1201-1204, 2017



Quali sono i vantaggi degli studi osservazionali su coorte singola

 ldentificare pattern di trattamento
» Valutare la reale prevalenza di eventi avversi in un setting real life

» Esplorare le risposte ai diversi trattamenti come predittori per efficacia e

tollerabilita



Studi osservazionali matchati versus RCT

Posso generare ipotesi

- Disegnando specifici RCT per efficacia

- Possono far emergere problemi di
sicurezza.

No RCT disponibili



Observational studies with treatment comparisons vs RCTs

Posso generare ipotesi

- Disegnando specifici RCT per efficacia

- Possono far emergere problemi di
sicurezza

No RCT disponibili

RWD discordanti rispetto agli RCT Dobbiamo credere agli RCT



Studi osservazionali vs RCT

Posso generare ipotesi

- Disegnando specifici RCT per efficacia

- Possono far emergere problemi di
sicurezza

No RCT disponibili

RWD discordanti rispetto agli RCT Dobbiamo credere agli RCT

- Conferma di RCT sulla stessa
popolazione e stessa terapia

- Possibile estensione a popolazioni
diverse (?)

RWD concordanti con RCT



From trials to the real world: i trial pragmatici

Studi randomizzati che confrontano due trattamenti:

» Criteri di inclusione: indicazioni
» Ciriteri di esclusione: contraindicazioni

* Procedure: standard clinical practice

Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016



Altri limiti dei trial randomizzati vs trial pragmatici

Selezione della popolazione (criteri di inclusione, esclusione, selezione di
sani e ipercomplianti)

« Setting e modalita di trattamento

 La dimensione del campione inadeguata per eventi avversi rari

 Durata dei trial relativamente breve



Altri limiti dei trial randomizzati vs trial pragmatici in diabetologia

Selezione della popolazione (criteri di inclusione, esclusione, selezione di
sani e ipercomplianti)

« Setting e modalita di trattamento

 La dimensione del campione inadeguata per eventi avversi rari

 Durata dei trial relativamente breve



DI
FIRENZE

Exenatide LAR: effect on all-cause mortality
Results of the EXSCEL trial

B Death from Any Cause Principal endpoint:
100+ :
37 Hazard ratio, 0.86 (95% CI, 0.77-0.97) 3-point MACE
- (nonfatal MI, nonfatal stroke, and
80— cardiovascular death)
£
5 o
@
=
=
-
8 40
g
s o 1 2 3 4 5
20— 14,752 T2DM patients with prior
. cardiovascular disease and/or high
0 M cV risk’ exenatide LAR vs placebo
P 1 I 4 5 1:1. Follow-up: 3.2 'y
Years since Randomization
Mo. at Risk
Placebo 7396 7344 7278 7058 6470 5019 4091 3478 2666 1695 892
Exenatide 7356 7304 7234 7028 6433 4991 4095 3518 2698 1726 907

Holman RR et al. N Engl J Med 377: 1228-39, 2016



DI
FIRENZE

Exenatide LAR: effect on major cardiovascular events
Results of the EXSCEL trial

A Primary Cardiovascular Outcome Principal endpoint:
100 18— _ 3-point MACE
Hazard ratio, 0.91 (95% CI, 0.83-1.00) o=
P<0.001 for noninferiori 1 (nonfatal MI, nonfatal stroke, and
15 : nteriority :
50.. P=0.06 for superiarity cardiovascular death)
g 12+ Placebo
= g Exenatide
@ -
a 0 .
5
- 14
8 40
-E 0 | | | | |
5 0 1 2 3 4 5 _ _ _
14,752 T2DM patients with prior
cardiovascular disease and/or high
CV risk, exenatide LAR vs placebo
1:1. Follow-up: 3.2 y
Years since Randomization
Mo. at Risk
Placebo 7396 7120 6897 6565 5908 4468 3565 2961 2209 1366 67
Exenatide 7356 7101 6893 6580 5912 4475 3595 3053 2281 1417 707

Holman RR et al. N Engl J Med 377: 1228-39, 2016



Exenatide LAR: effect on major cardiovascular events
Results of the EXSCEL trial

Subgroup

Antihyperglycemic oral agent therapy
Yes
No
Insulin therapy
Yes
No
DPP-4 inhibitor therapy
Yes
No

Exenatide

Placebo

no. of eventsftotal no. (96)

660/6213 (10.6)
179/1143 (15.7)

4673397 (13.7)
372/3959 (9.4)

126/1118 (11.3)
713/6238 (11.4)

703/6278 (11.2)
202/1118 (18.1)

519/3439 (15.1)
386/3957 (9.8)

113/1085 (10.4)
792/6311 (12.5)

Hazard Ratio (95% Cl)

j{.--gi_-fi_-_

0.93 (0.84-1.04)
0.84 (0.69-1.03)

0.89 (0.78—1.00)
0.95 (0.83—1.10)

1.08 (0.84-1.39)
0.89 (0.80-0.99)

P Value for
Interaction

0.37

0.45

0.17

Holman RR et al. N Engl J Med 377: 1228-39, 2016



Limiti dei trial pragmatici

» Popolazioni eterogenee: necessita di ampie popolazioni
« Costo

* Richiesta di tempo

Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016
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Hierarchy of Research Designs & Levels of Scientific Evidence
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