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Agenda

Selezione studi

‘ Analisi quantitativa

‘ Moderatori & sottogruppi
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Selezione studi & criteri

*Fonti: PubMed, Scopus, Cochrane, Psycinfo, Grey Literature
‘Inclusione: popolazione, intervento/esposizione, outcome, design

*Esclusione: duplicati, dati incompleti

‘Processo: doppia revisione (titolo/abstract = full text)
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PRISMA Flow Diagram

B included in review (n =)
Reparts of included studies (n =)

From. Page MJ, McKenzle JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systermalic roviews. BMJ 2021,372:n71, y

dol: 10.1136/m).n71, For more information, visit, hitpdwww o lsmp-ststement org
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Estrazione dati
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* Dati generali dello studio
* Misura di effetto primaria
* Possibili moderatori o sottogruppi
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Misure di outcome

* OR - Odds Ratio: rapporto tra le probabilita di un evento nei due gruppi
* RR — Risk Ratio (o Relative Risk): rapporto tra i rischi di un evento nei due gruppi
* RD — Risk Difference: differenza assoluta tra i rischi nei due gruppi

. . * MD - Mean Difference: differenza media tra gruppi su una scala continua
O UtCO me CO ntl nul * SMD - Standardized Mean Difference: differenza media standardizzata, utile con scale diverse

Outcome di
tempo/sopravvivenza

* HR — Hazard Ratio: rapporto tra i tassi di incidenza nel tempo (es. tempo all’evento)

¢ Cl - Intervallo di Confidenza: indica il range entro cui si stima che il vero effetto si trovi, con un certo
livello di confidenza (es. 95%)

Misure di precisione
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Analisi quantitativa - metanalisi

Systematic Review vs Nieta-Analisi

Lo -
Definizione
Sintesi metodica e strutturata della letteratura scientifica
su una domanda di ricerca.

T e s
Qplettivo

|dentificare, valutare e sintetizzare tutte le evidenze
rilevanti.

Metodo

Criteri di inclusione/esclusione, ricerca sistematica,
valutazione della qualita.

Risultato

Panoramica narrativa e qualitativa.

Pro
Offre una panoramica completa e strutturata. Riduce il

bias nella selezione degli studi. Utile anche quando i dati
non Ssono NUMerick.

=
Contro
Puo essere soggettiva nella sintesi narrativa. Richiede
molto tempo e risorse.

Tecnica statistica che combina i risultati numerici di pit
studi per oftenere una stima aggregata.

()bDhlet

Quantificare |'effetto complessivo e valutare la variabilita
tra studi.

Modelli statistici (random/fixed effects), media ponderata
dei risultati.

A

Risultato quantitativo con intervalli di confidenza.

Aumenta la potenza statistica. Fornisce una stima
quantitativa dell'effetto. Permette di esplorare
I'eterogeneita tra studi.

(

)

Sensibile alla qualita e omogeneita degli studi inclusi.
Rischio di combinare dati non compatibili.
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Study data pooling

Backboard No backboard Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Perkins 2006 20 31 10 20 29 7 = 2.00[-3.35, 7.35] | 7.01
Anderson 2007 23 48 5 23 43 7 —— 5.00[ 1.48, 8.52] 12.11
Sano 2011 12 54 3 13 49 4 —— 5.00[ 2.21, 7.79] 15.23
Oh 2013 9 516 29 9 505 28 —il— 1.10[-1.53, 3.73] 16.00
Fischer2016 21 412 74 22 414 6.2 & -0.20 [ -4.27, 3.87] 10.18
Sandri 2019 50 501 48 51 475 47 - 2.60[ 0.75, 4.45] 20.18
Cuvelier2022 59 5285 5 61 5297 6.17 —- -0.12[-2.13, 1.89] | 19.29
Overall - 2.16[ 0.52, 3.81]

Heterogeneity: 12 = 2.59, |? = 56.73%, H? = 2.31
Testof 8, =6, Q(6) =13.47, p=0.04

Testof 8 =0:2=2.58, p=0.01

|t l Dewan M, Schachna E, Eastwood K, Perkins G, Bray J; International Liaison Committee on
atian g - : : _
ReSUSCitatiOn Resuscitation Basic Life Support Task Force. The optimal surface for delivery of CPR: An
l updated systematic review and meta-analysis. Resusc Plus. 2024 Jul 20;19:100718. doi:
Counci 10.1016/j.resplu.2024.100718. PMID: 39149224; PMCID: PMC11325767.
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Fixed effects vs Random effects model

e FEanalysis  random error e Common Effects (Effetti Fissi)
k/ \ - Assume un unico effetto vero per tutti gli
1 O— —_— :
) & & studi
3 — — - Le differenze tra studi sono dovute al caso
4 === —a - Maggiore peso agli studi piu precisi
— . .
: - ~ 1R Wl - Adatto a studi omogenei (stesso contesto,
7 B— ﬁ‘;‘;’g;;{i,‘;“i;ed B— intervento, popolazione)
g B— |
! . .
190 - - L Random Effects (Effetti Casuali)
1 _— &— | | Distibution of - Assume effetti veri diversi tra gli studi
12 = B—— | Underlying eflects - Tiene conto dell’eterogeneita tra studi
. —=== ] (== - Peso piu equilibrato tra studi grandi e piccoli
_/ - Adatto a studi eterogenei (diversi contesti,
/\ \ ' dosi, pazienti)
Estimation of the Estimation of the mean from the distribution
common “true” effectsize of the underlying effectsizesin studies
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Eterogeneita

Toial N N RR Weght  Tral nN N Wesght
(95% C1) RR (99% C1 esgh
trestment  control (%) treatment  control L ’ (%)
i '
I
A 26264 32253 0.78(0.48, 127) 155 A 845  BMO  1.19(045, 312) - h 1.2
]
8 25112 31118 0.85(0.54, 1.34) 17.5 8 241 &9  024(005, 108) ( ' 3 - 74
!
c T2 GNITG  0.61(0.42, 0.89) 20 C 92 1091 050 (023, 157) - 112
D 4S2 7S5 060(0.19,194) & 270 s a9 018(004,072) (i 80
|
3 w2y M 0.57 (0.20, 1.66) ' 32 : 1038 941 120 (0.9, 2.69) + 128
i |
F ¥IS 429 062(015, 255) - 18 r 846 BMS 130 (0.49, 3.46) B 1.1
|
G 25156 SONS  0.51(0.33,078) -.- 203 o 44 ¥N  127(030,53) - T 78
|
|
" 12191 17N77 0,66 (032, 1.33) . = 73 H 402 1288 0.32(0.11,0.96) = 101
| |
' V49 649 0.50 (0.13, 1.89) - 21 [ 721 e 0150002 1.11) (—. - 50
| I
L 2 2 2 a L
J ns a2 0.46 (0.05, 4.46) € - 07 J 449 34T 120030, 5.41) |} 17
i |
K &2 28 081(026,251) - 20 X 260 1561 0.14003, 057 Cf——-—- 78
Overall 0.65 (0.54, 0.79) O 1000  Owverat 0.57 (0.34, 0.97) 100.0
(R=0.0%, v (7 = 54.0%,
P for hatecogeneity = 0 98) ' F for heterogenety = 0.016) "
i |
i 1
f 1 f ]
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Cause e misure di eterogeneita
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Effective «—> Harmful

Population
D emd
omm/
Designs Outcomes
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Wide Cl of pooled
estimate caused by
within-study
variability

Wide Cl of pooled
estimate caused by
between-study
variability

Study with a narrow Cl of
pooled estimate because of
low variability within and
between studies
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Misure di eterogeneita

Test di Cochran Q I

0-40% No clinically important heterogeneity

K
Q=) w6 —6)?
k=1

Moderate heterogeneity

Indice I2 50-90% | [Substantial heterogeneity
Q—(K—-1)

0, 75-100% || Considerable heterogeneity
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Test di eterogeneita nei forest plot

Backboard No backboard Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Perkins 2006 20 31 10 20 29 7 & 2.00[-3.35, 7.35] 7.01
Anderson 2007 23 48 5 23 43 7 i 5.00[ 1.48, 8.52] 1211
Sano 2011 12 54 3 13 49 4 —— 5.00[ 2.21, 7.79] 15.23
Oh 2013 9 516 29 9 505 28 —il— 1.10[-1.68, 3.73] 16.00
Fischer 2016 21 412 74 22 414 6.2 S -0.20 [ -4.27, 3.87] 10.18
Sandri 2019 50 501 48 51 475 47 - 2.60[ 0.75, 4.45] 20.18
Cuvelier2022 59 5285 5 61 5297 6.17 - -0.12[-2.13, 1.89] 19.29
Overall <2 2.16 [ 0.52, 3.81]

Heterogeneity: 12 = 2.59,

|2 = 56.73%| H* = 2.31

Test of 8, = 6 Q(6) = 13.47, p = 0.04

Testof 8 =0:2=2.58, p=0.01
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Dewan M, Schachna E, Eastwood K, Perkins G, Bray J; International Liaison Committee on
Resuscitation Basic Life Support Task Force. The optimal surface for delivery of CPR: An
updated systematic review and meta-analysis. Resusc Plus. 2024 Jul 20;19:100718. doi:
10.1016/j.resplu.2024.100718. PMID: 39149224; PMCID: PMC11325767.
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Gestione dell’eterogeneita

DETECTING AND
DEALING WITH

HETEROGENEITY

o USE YOUR EYES

Examine the forest plot for a lack
of overlap between confidence
intervals and /or discordance
between studies (benefits versus
harms)

o USE STATISTICS

The p-value for the Q fest estimates the

likelihood that no heterogeneity is
present. The i2 statistic estimates the
propertion of variabily hat is due fo
differences between studies.

e CONSIDER YOUR

PICO ELEMENTS ‘
If stops 1 and 2 suggest that
heterogenaity Is present, are the

PICOs different in the studies that %

don't match the rest?

o USE RANDOM-

® 9
S EFFECTS
o9
If no good reason for heterogeneity is
‘ found, uso a random-effects model
for meta-anolysis,

EXAMINE

o INDIVIDUAL o
DIFFERENCES O '
If the data are available, an a( ) e
individual-level meta-analysis ‘ ‘ ‘

may provide more Information,




Proportion of NOM failure

Proportion of NOM failure

Moderatori & sottogruppi
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Risk of bias

«Strumenti: Cochrane RoB 2, ROBINS-I,
Newcastle-Ottawa

*Aree: selezione, misurazione, dati
incompleti, reporting selettivo
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Other bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of panicipants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome dala (attrition bias)

Selective reporting (reporting bias)

Other bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

0

% 25% 50% 75% 100%

[l Low risk of bias [CJunciear risk of bias

Il High risk of bias
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Publication bias

Test di Egger
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Network meta analisi

Treatment G
Treatment E

Treatment C

Placebo |
6'\03 |
S\\) | . . ' M . f
2 | Combination Studies comparin Combination o
X ; of direct AB 5 'paring ! direct BC and
‘ . and direct AC - B anq c ->‘d|rect BC ! indirect BC ->
Treatment H A | | >indirect BC (if available) | mixed BC
- |
! [
Treatment F
Treatment B
Treatment D
Treatment A
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Conclusioni

Rigorosa selezione = risultati affidabili

Interpretazione attenta dell’eterogeneita

Valutazione della qualita

Approcci avanzati ampliano le possibilita di sintesi
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