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Climical review 1996:312:1215-8

Why we need observational studies to evaluate the effectiveness of
health care

Mick Black

The view is widely held that experimental methods

(randomised controlled trials) are the “gold stan-

dard” for evaluation and that observational methods

(cohort and case control studies) have little or no

value. This ignores the limitations of randomised

trials, which may prove unnecessary, inappropriate,

impossible, or inadequate. Many of the pmhlem.-u of

conducting randomised trials could often, in theory,

be overcome, but the practical implications for

researchers and funding bodies mean that this is

often not possible. The false conflict between those

who advocate randomised trials in all situations  \What work well in pharmacological
and those who believe observational data provide i ;
sufficient evidence needs to be replaced with mutual research may not V\{ork in the messier
recognition of the complementary roles of the two world of clinical care
approaches. Researchers should be united in their

quest for sclentific rigour in evaluation, regardless of

the method used.
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Percentage of patients
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; ; have the row people aged
? v 07 W o N | i > i
(What are we talking about?) ‘ : R 7 oS 7 b‘» > > candition® <65 years with

Data availability row conaition

(National Health Service and RWD) Coronary heartdisease 8.8 3.4

Generating evidence Hypertension 21. 2.5
(From RWD to RWE)

Heart failure g 3.9
Critical issues and cautiousness

: e Stroke/transient
(How to ensure credibility to RWE?) fechaemic-attack

3.6
Atrlal Bktillation 3.3

Take home messages

What have we learned? :
( ) Diabetes 7. 2.9

Chronic abstructive 14." 2.8
pulmanary disease
Painful condition 2. 3.1

Depression . 2.6

Dementia @@ Q Q (10) Q Q Qe 5.3 4.1

s BM]

Adapting clinical guidelines to take account of * Percentage who do not have one of 39 other conditions in the full count

multnmorbldlty * _ge oy . . -
T — Comorbidity of 10 common conditions among UK primary care patients®

T Mol 30 o r‘—w. o ageng and heath', Swwan
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Characteristics of patients with metastatic colorectal cancer
Background included in the pivotal randomised controlled trial (RCT) and
(What are we talking about?) those Observed in Clinical praCtice
(National Health Service and RWD)
Age (median yrs) 59 68

About 20% died in the first 3
months of observation

Generating evidence
(From RWD to RWE) Life expectancy >= 3 month

Critical issues and cautiousness Hematologic, hepatic and renal function Required to be adequate No restrictions
(How to ensure credibility to RWE?)

About 10% of patients have
Take home messages CVD at baseline

(What have we learned?) >10% of patients reported
NSAID use Exclusion criteria
past use of NSAID

About 5% of patients
reported past use of aspirin

Clinically significant cardiovascular disease Exclusion criteria

Regular use of aspirin Exclusion criteria

Clinically detectable ascites Exclusion criteria No restrictions
Pregnancy or lactation Exclusion criteria No restrictions

Pre-existing bleeding diatheses Exclusion criteria No restrictions

1. Hurwitz H, Fehrenbacher L, Novotny W, et
al. Bevacizumab plus irinotecan, fluorouracil,
and leucovorin for metastatic colorectal
cancer. N Engl J Med 2004;350:2335-42

Central nervous system metastases Exclusion criteria No restrictions
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1. Hurwitz H, Fehrenbacher L, Novotny W, et
al. Bevacizumab plus irinotecan, fluorouracil,

and leucovorin for metastatic colorectal
cancer. N Engl J Med 2004;350:2335-42
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From RCT

... to clinical practice
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Monitoraggio e

oS valutazione dei se e
Background oo a e PVCOTS _dl_agnostlco- ' |335
terapeutici L |

(What are we talking about?)

Data availability

Aderenza alle raccomandazioni

£ (National Health Service and RWD)
A1 Generating evidence LLombardia Sicilia
1 (From RWD to RWE)
= Emoglobina glicata ! 49.4% 34.9%

Profilo lipidico 2 64.8% 72.0%
Take home messages . . )
(What have we learned?) |\/| |Cr0a|bum|nur|a 2 440% 276%

Creatininemia 2 74.4% 57.2%
Visita oculistica 2 21.3% 14.2%

Critical issues and cautiousness
(How to ensure credibility to RWE?)

Terapia farmacologica 3 53.9% 31.4%

1 almeno 2 controlli / anno
2 almeno 1 controllo / anno
3 aderenza (MPR) > 75%
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Monitoraggio e

valutazione dei gluca
o=

~ percorsi diagnostico- =i ‘dia

Background

(What are we talking about?)

2000 Impatto dell’aderenza alle raccomandazioni
Data availability

(National Health Service and RWD) N. raccomandazioni alle

b
quali il paziente aderisce % 0,5 HR ® (95% CI)

Generating evidence
(From RWD to RWE)

Critical issues and cautiousness

(How to ensure credibility to RWE?) I M PATTO
Take home messages

(What have we learned?)

25,0 1,00 (rif.)
23 N 0,95 (0,80-1,13)

— 0,82 (0,68-0,98)

e 0,73(0,40-1,35)

ptrend = 01019

(a) Esito composito: Scompenso cardiaco, Infarto miocardico, (b) Hazard ratio (e 95% CI) stimato interpolando un modello di
Patologia cerebrovascolare, Aritmia, Vasculopatia periferica; Cox. Il modello include come covariate genere, eta, cotrattamenti
Complicanze arti inferiori, Procedure di rivascolarizzazione; (statine, anti-ipertensivi, anticoagulanti, antiaritmici, nitrati,
Diabete con complicanze renali, oculari, neurologiche, antidepressivi) and comorbidita (cardiovascolare, cerebrovascolare,
circolatorie periferiche, altre complicanze specificate e non renale, respiratoria, tumori, indice di comorbosita di Charlson)
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The NEW ENGLAND
JOURNAL of MEDICINE

. R 3 &
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Learning from Big Health Care Data

Sebastian Schneeweiss, M.D., Sc.D.

Dobbiamo realizzare un sistema di auto-apprendimento
che, basato sulle esperienze passate, sia in grado di
«orientare le scelte» sul miglior trattamento dei pazienti

che vedremo nel futuro
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Background
(What are we talking about?)

& Data availability . . . L. . i L. )
! (National Health Service and RWD) Censimento dei DB «linkabili» in 8 Regioni italiane

@ oo | por | Fve | Lows | mar | saro | sic | TRn | v
| (From RWD to RWE) ABR FVG | LOMB | MAR | SARD | sIC TRN | UMB

Registry of NHS beneficiaries 1996 1982 1997 2005 2005 2010 1995 1987

Critical issues and cautiousness
r ibili ?

e Hospital discharge diagnoses 2003 1986 2000 1996 2001 2001 1995 1987
Take home messages

(What have we learned?) Emergency room diagnoses 2011 2000 2011 2011 2012 2008 1995 2009

Outpatients services 2008 1998 2000 1998 2009 2003 1995 1996

Outpatients drug prescriptions 2008 1995 2004 2003 2009 2007 1995 1993

Inpatients drugs dispensed 2010 2007 2004 2007 2009 2005 2006 2008

Certificates of Delivery Assistance 2003 1989 2003 2011 2009 2007 1995 2001

B e Bl 43

®

Repooe Provecia & Repone Repooe Repone Repone Repooe
Lombarda Trezmo Frui VG X Urobraa Abeuzzo Scilia
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Background
(What are we talking about?) H eal th Ca re

Data availability utilization Primary care
(National Health Service and RWD) databases

databases

Generating evidence
(From RWD to RWE)

Critical issues and cautiousness
(How to ensure credibility to RWE?)

Take home messages
(What have we learned?)

Population-
based disease |
registries Drugs submitted

' to monitoring

AlFA
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Background IOTEY
(What are we talking about?) v, Using Real-World Data for Coverage and Payment Decisions:

o> The ISPOR Real-World Data Task Force Report
Data availability
(National Health Service and RWD)

5 z “eduno O behorah Marshall, PRD 2 vaniel Mullins, PRD®
Generatlng evidence 2007,10326'35 Deborah Marshall, FRD.Y C. Danicl Mullins, PR
(From RWD to RWE)

Louis P Garrisan Jr., PhD (cachair),' Peter |. Neumann, 5<0F {cachair),’ Pennifer Ericksen, PO,

B s The notion was that “data” conjures the idea of simple
S factual information, whereas “evidence” connotes the

Take home messages y o . . o
(What have we learned?) :

Evidence is generated according to a
research plan and interpreted accordingly, whereas
data is but one component of the research plan.
dence 1s shaped, while data simp
and alone are noninformative.
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Il piano osservazionale di riferimento

- ﬁ Presa in carico
® O o0 § "
OQV\ Terapie
(I:I)\Iaatt?oigllalilgl)tif!i?grvice s ﬁ&\) &\) @ @ @ “‘ﬂ" QV Q\v w 3 Accertamenti diagnostici / Visite ambulatoriali /
L

Altre forme di assistenza
g Generating evidence
Critical issues and cautiousness

(From RWD to RWE) e 1 .
° e “.1 W6 Esito
(How to ensure credibility to RWE?)

Take home messages Aderenza,
(What have we learned?) | appropriatezza

Background
(What are we talking about?)

Spesa

Costo -

Efficacia* . .
efficacia

2 Sicurezza

American

Heart Hypertension

Association. 2015:65:490-8

Sicurezza-
efficacia

Corrao G, Mancia G. Generating evidence
from computerized healthcare utilization

databases
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Background

(What are we talking about?) StrengthS Conce ns

Data availability
(National Health Service and RWD)

Generating evidence Data availability Data

(From RWD to RWE) / acceSS| bl I |ty
Critical issues and cautiousness .
! Large and dezggzgeiz;:te ?;tt?lﬁre

Take home messages unselected than for healthcare
(What have we learned?) . research and
populations assessment

Use and impact of 1 EVIC_Iel_’lf:e
healthcare in the credibility
clinical practice
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Vulnerabilita dell’approccio
osservazionale

Carenza di dati clinici
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Editorials

Evidence based medicine; what it is and what it isn't

David [ Sackert, William M C Rosenberg. | A Muir Gray, R Brian Haynes, W Scott Richardson

“... If vou find that a study was not randomized,
we 'd suggest that you stop reading it and go to the

next article ...”
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Esposizione
vera

0

31.05.2011 30.06.2011 28.08.2011

Esposizione DDD N

approssimata

Discontinuita
terapeutica

DDD: defined daily dose
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Yug Sa

A probabilistic bias analysis for misclassified
categorical exposures, with application to oral
anti-hyperglycaemic drugs
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Mesi coperti dalla terapia con antidiabetici orali durante il primo anno
dalla diagnosi in base alla dose prescritta (PDD) e a quella stimata (DDD)

g -
2 -1 3] 8 10 12
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Distorsione introdotta dalle DDD per la stima della relazione tra durata della
Sl terapia e rischio di un certo esito

(What are we talking about?)

Data availability
(National Health Service and RWD)

Generating evidence
(From RWD to RWE)

Critical issues and cautiousness
(How to ensure credibility to RWE?)

Take home messages
(What have we learned?)

o
>
=
<
O
P
2
=
O
L
@

===== Non distorto (PDD) n ~ '
[)I)S:T.::-“- e L N (P - ) ) 6

g Satoy =  Apparente (DDD)
A probabilistic bias analysis for misclassified

categorical exposures, with application to oral
anti-hyperglycaemic drugs

5 i
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Background
(What are we talking about?)

Y True exposure

Data avallablllty B wh o nmloame (PDD)
(National Health Service and RWD) |

=P True exposure - disease association

Generating evidence . il Key quantities: True/adjusted risk ratio (RR;)
(From RWD to RWE)

Critical issues and cautiousness 2 - - Misclassified exposure - disease association
(How to ensure credibility to RWE?) i Key quantities: apparent risk ratio (ARR;)

Take home messages

(What have we learned?) True exposure — misclassified exposure
association

Key quantities: predictive values (PVj;)

Misclassified

exposure (DDD) - = = » Outcome

PDShva=-

A probabilistic bias analysis for misclassified

categorical exposures, with application to oral — _ s Ty —1 ., _
anti-hyperglycaemic drugs RR=1 + (PV ARR PVO) (ARR 1)

ip)
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Background Associazione tra aderenza alla terapia con
sl statine e inizio della terapia anti-diabetica

Data availability
(National Health Service and RWD)

1.8

Generating evidence
(From RWD to RWE)

Critical issues and cautiousness
& (How to ensure credibility to RWE?)

Take home messages
(What have we learned?)

1.6

©
- ©
© S
S D
N O
c .©
—_—
S s
P
S s
= ©
oS
©

o S
o o
— =
(a

< 25% 25% - 50% 50% - 75% > 75%

A &% Diabetes Care

2014:37-2225-32 Aderenza alla terapia con statine

Corrao G, Ibralim B, Nicotra F, et al.
Statins and risk of diabetes: evidence from
a large population-based cohort study
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Background Adherence to

(What are we talking about?) statins =P  True (exposure — disease) association

Data availability Key quantities: True/adjusted risk ratio (RR).
(National Health Service and RWD)

Generating evidence - < Misclassified (exposure — disease) association
(From RWD to RWE) Key quantities: apparent risk ratio (ARR)

Critical issues and cautiousness
A (How to ensure credibility to RWE?) e True — misclassified outcome association

Key quantities: between sensitivities ratio (Sy/S;)
Take home messages

What h learned? \
(What have we learned?) \ S; =Pr(Y*=1 ‘ Y=1, E=1)

<
Diabetes S /S Diabetes So = Pr(Y*=1|Y=1, E=0)
onset (Y) 17=0 detected (Y*)

]-‘ E WDy 206 Woburi 2. e 5, Pagey S80-352
WA | O O TR AL FTERAT e RR : ARR (SO/ Sl)
Tutarial: Strategics addreasing detection hins were

revicwod and implemented for investigating the statina
diabetes assactation

e 4 Crarad TR S
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Background
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Data availability
(National Health Service and RWD)

Generating evidence
(From RWD to RWE)

Critical issues and cautiousness
& (How to ensure credibility to RWE?)
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(What have we learned?)

Adjusted relative risk (true RR)

]-‘ E WAy 2075 Wokirim S, v 5, Payes S510-352

WAL O TR A | DT w e

Tutarial: Strategics addreasing detection hins were
revicwod and implemented for investigating the statina
diabetes assactation

Caesanni CooraoTF 24
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0,8 1 1,2 1,4

Bias factor (S;/S,)
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o, . . BEST Project: Assessing the risk/benefit profile of
I’uso di bifosfonati per la prevenzione AR bisphosphonates therapy in the secondary prevention of
Sl secondaria delle fratture ossee osteoporotic fractures

(What are we talking about?)

eatere, First hospital 47.022
Data availability f - f ~dmission for ,_0

(National Health Service and RWD) fracture pat|ents

(From RWD to RWE)

(How to ensure credibility to ?) - bisphosphonates patients

Generating evidence i

Take home messages therapy (9%)
(What have we learned?)

. 1,796

* i hospitalization patients
for fracture (4%)

PDS e | -

2014:23:859-67

Corrao G, Ghirardi A, et al. User-only 2002 2003 2004 2005 2006 2007
design for assessing drug effectiveness in
clinical practice
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