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Meta analize in kliniche raziskave

Clinical trials ——meta-analysis
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Meta analize: nekaj zgodovine

O Prva , meta analiza™:

m K. Pearson (1904) Report on certain enteric fever
inoculation statistics. BMJ ii:1243-6.

m 5 raziskav o povezavi med cepljenjem in smrtnostjo
O W.G. Cochran
®m Princip povprecenja rezultatov neodvisnih raziskav

O Smith ML, Glass GV. (1977) Meta-analysis of
psychotherapy outcome studies. Am Psychol.
32(9):752-60

m Prva omemba besede meta analiza
(metaanaliza?)

m 375 raziskav o psihoterapiji




Effect size: velikost ucinka

|
O Razlicne raziskave na isto temo pogosto dajo neskladne

rezultate/sklepe.
m Delez sprejetih alternativnih hipotez, vrednost p?

O Effect size ali velikost ucCinka
m Opisuje klini¢ni izid zdravljenija, ki je spremljan v
posamezni raziskavi.
m Kako ucinkovita je neka terapija/zdravilo v populaciji?
m Klinicni izid numeric¢na spremenljivka

O Povprecna razlika (sprememba) v klinicnem izidu;
standardizacija: Cohenov d, Hedgesov g.

m Sprememba v pojavnosti dogodkov (dihotomne sprem.)
O Razmerje tveganja -> skupno razmerje tveganja
O Razmerje obetov -> skupno razmerje obetov

d = logOR*sqrt(3)/n



Koncept meta analize

“Obtezitev” posamezne raziskave glede na
variabilnost rezultatov (izida) raziskave.
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Homogenost rezultatov raziskav

O Kadar obstaja velika variabilnost med rezultati
raziskav, je koncept utezenega povprecja napacen

O Test heterogenosti Q:
H,: raziskave so homogene

Relativha mera

UteZ posamezne raziskave (Higgins et al. 2003 BMJ)
e Q - df
Q =2 wi(d;— D) E =[T]x1oo%
=1

| / .
skupnt ucinek

ucinek posamezne raziskave

Q ~ 2 (d.f. = n-1) .



Meta analiza: izzivi

O Namen
Dobiti objektivnejso in natancnejso oceno ucinka nekega
zdravstvenega posega (npr. farmakoloske terapije).
O Izivi
m Sistematicni pregled literature — celotni zajem?
m Publication bias: pristanskost zaradi publikacij
m Selekcija pridobljenih klinicnih raziskav glede na nacrt

m Oceniti primerljivost rezultatov pridobljenih raziskav
(Sestevanje jabolk in hrusk)

B Meta analiza ne more nadomestiti slabe kakovosti izvedbe
posameznih raziskav




Pristanskost zaradi publikacij
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Lijakasti diagram (funnel plot)

O Graficno prikazuje homogenost/heterogenost
raziskav

O Simetricnost!
O y-os:
m 1/SE £
H N |

m Utez
0 X-0s: Effect
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Enostavno zdruzevanje podatkov

O Enostavno zdruzevanje podatkov (“naive-pooled
approach”), da lahko napacne rezultate:

Zdravlieni Kontrola
Studija Smrti N Tveganje (%) Smrti N Tveganje (%) Razmerje tveganj
1 20 100 20 40 100 40 20/40=0,50
2 50 500 10 20 100 20 10/20=0,50
Skupaj 70 600 11,7 60 200 30 11,7/30=0,39
Prekinitev randomizacijske kode pri RTC. /
pravilen rezultat
je 0.50
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Statisticni modeli v metaanalizi

O

O

MODEL STALNEGA UCINKA (fixed effect model)

MODEL NAKLJUCNIH UCINKOV (random effects
model)

MODEL POSREDNIH PRIMERIJAYV (indirect
comparisons)

META REGRESIJA

MODEL MREZNE META ANALIZE (network meta-
analysis), MODEL MNOGOTERIH PRIMERJAV
(mixed treatment comparison)
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Model mnogoterih primerjav

a b c
A A
B B
d e f
A
=}

Network diagrams for evidence structures: (a) standard pair-wise meta-analysis scenario; (b)
indirect comparison; (c) mixed treatment comparison (MTC); (d) MTC in which all treatments are
being appraised, implying comparisons vary from being either direct or indirect depending on which
pair-wise comparison is being considered; (e) disconnected evidence network; and (f) connecting
network by extending the network using a common comparator to 'span' the discontinuity. The
shading indicates those comparators being assessed. The line between the alternatives indicates
there are one or more studies that estimate this comparison directly.

12



Modela stalnega in nakljucnih ucinkov

STALEN UCINEK

Uposteva samo variabilnost
znotraj posameznih raziskav.

Zajete raziskave ocenjujejo
isti uCinek (rezultat raziskav
so vzorcne vrednosti iste
populacije).

Manjse raziskave imajo
relativno veliko tezo.

NAKLJUCNI UCINKI

Uposteva tudi variabilnost med
raziskavami.

Rezultate raziskav smatramo
kot nakljuCni vzorec iz razlicnih
populacij raziskav, ki imajo
razlicne ucinke.

Daje bolj konzervativho oceno
(95% 1Z je sirsi).
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Katera vrsta modela?

O

V primeru, da so raziskave homogene, data oba modela
skoraj identiCen rezultat, zato izbira ni pomembna.

V primeru, da so raziskave heterogene, pregledati mozne
vzroke za heterogenost. Mozni vzroki:

m Razlike v protokolih klini¢nih raziskav (npr. vkljucitveni in
izkljuCitveni kriterij za zajem bolnikov)

m  Razlike med posameznimi skupinami bolnikov (npr.
komorbidna stanja)

m Identifikacija in izloCitev izstopajocih raziskav.

V primeru, da so raziskave heterogene in vzrokov ni
mogoce najti, uporabimo model naklju¢nih ucinkov.
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Priprava porocila meta analize
QUORUM statement

Searching The information sources, in detail** (eg, databases, registers, personal files, expert
informants, agencies, hand-searching), and any restrictions (years considered, publication
status,® language of publication®)

Selection The inclusion and exclusion criteria (defining population, intervention, principal

Validity assessment
Data abstraction

Study characteristics

Quantitative data synthesis

outcomes, and study design®
The criteria and process used (eg, masked conditions, quality assessment, and their findings*=")
The process or processes used (eg, completed independently, in duplicate)**

The type of study design, participants’ characteristics, details of intervention, outcome
definitions, &c,* and how clinical heterogeneity was assessed

The principal measures of effect (eg, relative risk), method of combining results

(statistical testing and confidence intervals), handling of missing data; how statistical
heterogeneity was assessed;* a rationale for any a-priori sensitivity and subgroup analyses;
and any assessment of publication bias®*

Trial flow

Study characteristics

Quantitative data synthesis

Provide a meta-analysis profile summarising trial flow (see figure)

Present descriptive data for each trial (eg, age, sample size, intervention, dose, duration,
follow-up period)

Report agreement on the selection and validity assessment; present simple summary
results (for each treatment group in each trial, for each primary outcome); present data
needed to calculate effect sizes and confidence intervals in intention-to-treat analyses
(eg 22 tables of counts, means and SDs, proportions)

QUORUM: Quality of Reporting of Meta-analyses
Moher et al. (1999) Lancet 1>




Meta analiza dihotomnih podatkov

P1

90*157
245* 44

In(OR)+1,96*, /1+1+1+1
95%l.Z.= € abecd

n(1.31)+196% |t 14 L, 1

O5W|.Z. = e 90 44 245 157

Izposta- | Neizpo-
vjeni stavjeni | Skupno

Raziskava 1
Primeri raka 90 44 134
Brez primerov raka 245 157 402
Skupno 335 201 536
OR=1,31
95% 1.2.=0,85-2,02
raziskava 2
Primeri raka 115 84 199
Brez primerov raka 152 183 335
Skupno 267 267 534
OR=1,65
95% 1.2.=1,14-2,39
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Model stalnega ucinka:

PETO-va metoda

Izracunamo pricakovane
frekvence za dogodek ter
razliko med priCakovanimi
in opazovanimi frekvencami

(g +Db)*(a+c;) 134*335

E, = =83.75
n, 536
* *
EZ:(a2+b2) (a2+cz):199 267:99.5
n, 534

Study, =0 - E=90-83.75=6.25
Study, =0 - E=115-99.5=15.5

Izposta- = Neizpo-
vjeni stavijeni = Skupno

Raziskava 1
Primeri raka 90 44 134
Brez primerov raka 245 157 402
Skupno 335 201 536
OR=1,31
95% 1.2.=0,85-2,02
raziskava 2
Primeri raka 115 84 199
Brez primerov raka 152 183 335
Skupno 267 267 534
OR=1,65

95% 1.2.=1,14-2,39
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Model stalnega ucinka:
PETO-va metoda

IzraCcun variance
V — Ei-(b +d;)-(c; +d;)
| n; -(n, —1)
Study, =(83.75*%201*402)/(536* 535) = 23,60
Study, =(99.5* 267* 335)/(534* 533) = 31.27

IzraCun skupnega razmerja obetov:

Z(O‘ &) 6.25+155 21.75
INORpy, = - = - - 0,396
DV, 23,60+31.27 54,87
i
ORpep =1,49
ORPetoil.9E% SV,
95%|.Z. = e T = [1,14-1,94]
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Model stalnega ucinka:
MANTEL-HAENSZELova metoda

B Z(uteéi xOR. )

- : OR,,, =
skupno razmerje obetov: MH Z” tez,
: : OR. — (a; xd;)
razmerje obetov posamezne raziskave: T b xc)
i i
utez posamezne raziskave: ytez, = — varianca, = —
varianca, (b, xc,)

Problem, ¢e b
alic=0

V tem primeru
pripiSemo 0.5

ocena skupnega INORy,, +1.96,/variancaORyy
razmerja obetov: BS%I1.Z.=¢e

VMH(In(OR)) = . : 5 + P < P + p 55
2(2 R,~> 2(11 R,> <Z S) 2(2 s;)

where Pi = (a; + d;)/ni, Qi = (b; + ¢i)/ni, Ri = aid;/n;, and S; = bici/n;.
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Model nakljucnih ucinkov:
DerSimonian-Lairdina metoda

Predpostavlja, da velikost uCinka posameznih
izvirajo iz neke normalne porazdelitve z srednjo
vrednostjo in varianco. Velikost uCinka ni konstanta.

Najprej izracunamo srednjo vrednost (w) in varianco,
utezi posameznih raziskav, var(w), nato pa se
variabilnost med studijami po enacbi:

T =(Q-(n-1))/ U (n_1)* (w  varw)
/ \ U/ D*(w—=""1)

Homogenost raziskav \

Stevilo raziskav

DerSimonian R, Laird N. Meta-analysis in clinical trials.
Control Clin Trials. 1986 7(3):177-88. 20



Model nakljucnih ucinkov:
DerSimonian-Lairdina metoda

Prilagojeno utez posamezne raziskave (w;*)
izracunamo po enacbi:

x 1
Wi_

241l w,

Nato izracunamo skupno razmerje obetov z
prilagojenimi utezmi.
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Software

O RevMan 5 - Review Manager
http://ims.cochrane.org/revman

O MIX 1.7 in MIX 2.0 kot Excelov Add-In
http://www.mix-for-meta-analysis.info/

O R:: meta, metafor, rmeta...

Komercialni

O Comprehensive Meta-Analysis (CMA)
http://www.meta-analysis.com/

O MetaWin 2.0 http://www.metawinsoft.com/
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Review Manager - RevMan 5

Review Manager 4. 2.7
File Edit Action “iew ‘Window Help

%| & @| Add Delete | + —| ‘l"-i|

Tree view

= P Akutna terapija ESO 40 v primerjavi z ostalimi PRI
Cover sheet
- Bl Text of review
+-[l References
BB Tahles
BH Characteristics of included studies
B Characteristics of excluded studies
ER Characteristics of ongoing studies
--B Comparisons and data
—-&]* 01 Ostali PPl ws ES0 40 (4 tedne)
+- ¥4 01 USPESHOST TERAPIJE PO 4 TEDRNIH
¥ -ﬁ-'f:" 02 Cstali PPIws ESO 40 (8 tednow)
EH Additional tables
+-Bf Figures
(&) Comments and criticisms

+
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Rezultat meta-analize
Drevesni diagram (ang. forest plot)

Bl RevMan Analyses 1.0.2 (Akutna terapija ESO 40 v primerjavi z ostalimi PPI)

File Edit Display Saort  Stakistics  Prewvious oukcome  Mext outcome  Window  Help

Bl Detail 01.01

Reviewy: Akutna terapiia ESO 40 v primerjavi 2 ostalimi PRI

COmparison: 01 Qstali PP ws ESO 40 (4 tedne)

Cgteome: 01 USPESNOST TERAPLE PO 4 TEDNIH

Sty Di=tali PRI ESC 40 DR (fixed) Weight OR (fixed)

or sub-categary T n 95% % 95%

01 Sub-category

Castell 2002 19652617 E083,/2624 —i— 34 9Z o.78 [0.&9, 0.89]
Howeden 2002 lio/143 11075141 = 1.7& 0.%94 [O0.54, 1_.64]
Hahrilas 2000 471 /6k50 196 /654 —s 11.74 0.&5% [0.45, O_.7E]
Labenz 2005 l1a5/1559: 17571574 —— ZZ.0& 0,83 [0.E=2, 0O_.21]
Fichter 2001 22151209 Q9371216 +— z0. 88 O.4% [0_.41, 0.&0]
Schimitt 2006 IRESETE 417 FR76 —_—.— 8,70 o.g7 [0.&7, 1.1Z]
Subtatal (95% CN) 5757 6755 - 10000 O.69 [0.&64, 0.74]
Total events: 4908 (Ostali PP, 5369 (ESO 40)

Test for heterogeneity: Chi® =21 74 df = 5 (P = 0.0008), F = 77.0%

Test for overall effect; £ =926 (P = 0.00001)

Total (95% CI 5757 6755 - 10000 O.69 [0.&64, 0.74]
Total evernits: 4908 [Ostali PP, 53689 (ESO 40)

Test for heterogeneity: Chi® =21 74 df = 5 (P = 0.0008), F = 77.0%

Test for overall effect: £ =926 (P = 0.00001)

0.5 0.7 1 1.4 2

Favours treatment  Fawours control
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Model posredne primerjave

b

B

O Bucherjeva metoda:
B D,/ = Dyl + Degl = DpPir — Dl
B var,g"? = var,Pr + vargP”r

O In(OR,5) = In(OR,) — In(ORg()




Bayesovski pristop:
nakljucni ucinki in OR

# - Modelling log(Odds Ratio) Y[l = In (ﬂ)
model { bc

# Likelihood D111
for (j in 1:Nstud) { VU]=E+E+E+_

P[j] <- 1/V][j] # Calculate precision
Y[j] ~ dnorm(delta[j], P[j])
delta[j] ~ dnorm(d, prec) Predpostavka
¥ LNnOR ~ N
Delta[j] nakljucni uCinek
# Priors
d ~ dnorm(0,1.0E-6)
prec <- 1/tau.sq
tau.sq <- tau*tau # tau.sq = between-study variance
tau ~ dunif(0,10) # Uniform on SD

O 0O 000
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Bayesovski pristop:
nakljucni ucinki in OR

nzodel rA in rB = Stevilo dogodkov v skupini A oz. B
for (iinl:k) nA in nB = stevilo pacientov v skupini A oz. B
{ muli] = logaritem obetov v skupini A
rAfi] ~ dbin(pAli], nA[i]) Delta [i] = ucinek posamezne raziskave

rB[i] ~ dbin(pB[i], nB[i])
logit(pA[i]) <- mul[i]

logit(pB[i]) <- mul[i] + deltali]
mul[i] ~ dnorm(0.0,1.0E-5) # Prior
delta[i] ~ dnorm(d, prec)

b

OR <- exp(d)

d ~ dnorm(0.0,1.0E-6) # Prior
tau~dunif(0,10) # Prior

tau.sg<-tau*tau
prec<-1/(tau.sq)

"~
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