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Metaanalizis tavolrol

* Transzlacidés medicina: orvosi kutatasok beépitése a klinikai
gyakorlatba

* Metaanalizis: adott teémakorben megjelent cikkek statisztikailag
megalapozott modon valo egyesitése

* Az alapul vett cikkek 0sszegyujtese szigoru szabalyokat kovet
* Tobb cikk egyutt nagyobb evidenciat képviselhet

* Feltarja az esetleges ellentmondasokat

* Nemegyszer erdekes mintazatokra is ravilagit
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Welcome!

Welcome to the online version of
“Doing Meta-Analysis with R: A Hands-
On Guide”.

This book serves as an accessible
introduction into how meta-analyses
can be conducted in R. Essential steps
for meta-analysis are covered,
including pooling of outcome
measures, forest plots, heterogeneity
diagnostics, subgroup analyses, meta-
regression, methods to control for
publication bias, risk of bias

assessments and plotting tools.

Doing Meta-Analysis with R
A Hands-On Guide

Mathias Harrer
Pim Cuijpers
Toshi Furukawa
David Ebert



First author ‘Year of ‘Timesubgru‘l\lum ‘Mean ‘Median ‘SD ‘SE ‘Cunﬁ ‘Cunﬁd‘ Lower ‘ Upper
Arslan et al. 2023 acute phase 34 59.6 8.2
Arslan et al. 2023 mid-term 17 66.5 6.3
Awasthi et al. 2022 acute phase 40 45 36 50
Awasthi et al. 2022 mid-term 34 60 95 65
Aziz et al. 2022 acute phase 41 51
Aziz et al. 2022 long-term 38 70
Bulut et al. 2023 acute phase 38 61.90 9.7
Bulut et al. 2023 mid-term 34 71.20 4.2
Cantarutti et al. 2022 acute phase 65 49.00 14
Cantarutti et al. 2022 short-term o7 62.00 4
Das et al. 2023 acute phase 36 56.50 7.5
Das et al. 2023 mid-term 17 60.40 3.5
Farooqi et al. 2021 acute phase 45 54.50 8.3
Farooqi et al. 2021 short-term 31 60.50 4.40
Farooqi et al. 2021 mid-term 24 63.80 4
Garbin et al. 2022 mid-term 32 63.3 4.50
acute
Garbin et al. 2022 phase 32
Kaltman et al. 2023 long-term 9 64.97 1.27
Kaminska et al. 2023 acute phase 172 63 54 68
Kaminska et al. 2023 mid-term 88 63 62 65
Krasic et al. 2023 acute phase 67 58 52 68
Krasic et al. 2023 mid-term 63 66.40 41
Matsubara et al. 2022 acute phase 60 55.00 10
Matsubara et al. 2022 short-term 25 64.00 5]
Mehdizadegan et 2025 acute phase 60 63.50 8.196
Mehdizadegan et 2025 short-term 55 70.12 4.301



studlab

Timesubgroup = acute phase
Garbin et al.et al., 2022
Cantarutti et al.et al., 2022
Wong et al.et al., 2022
Scarduelli et al.et al., 2023
Kaltman et al. et al., 2023
Abbas et al. et al., 2024
Farooqi et al.et al., 2021
Matsubara et al.et al., 2022
Das et al.et al., 2023

Sirico et al.et al., 2022
Arslan et al.et al., 2023
Ozyilmaz et al. et al., 2024
Bulut et al.et al., 2023

N population

32
65
67
39
301
91
45
60
36
32
34
92
38

Mehdizadegan et al.et al., 2025 60

Random effects model (HK)

3.11
14
0.(4)

Heterogeneity: 1?=92.6% [89.3%; 94.9%], p < 0.0001

Mean

TR

+ 44

EEE

48.76
49.00
50.50
51.70
92.41
54.00
54.50
55.00
56.50
58.80
59.60
61.80
61.90
63.50
55.64

95%-ClI

[44.49: 53.03]
[45.60; 52.40]
[48.15; 52.85]
[47.90; 55.50]
[51.01: 53.81]
[51.14; 56.86]
[52.07: 56.93]
[52.47: 57.53]
[54.05; 58.95]
[55.13; 62.47]
[56.84; 62.36]
[59.31: 64.29]
[58.82: 64.98]
[61.43; 65.57]
[52.82; 58.46]



,Random-effect” metaanalizis
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Korabbi cikkek

S1= {Qmin' @2’ Omax’ n}
Szcenariok 52 ={Q1 Q' Q3 n}

S3 = {Qmin' Q1 Q2 03’ Omay’ n}

Study Estimated Covered Comment
statistics Scenarios
Hozoet al.2005 7] X, s ST Explicit formulas
Bland 2014 [2] X, s* S1,S2,S3 Generalization of Hozo et al. [7]
Wan etal. 2014 [18] X, 8" $1,52,S3 Sample size is taken into account, explicit formulas
Kwan et al. 2015 [8] X, 5 $1,52,53 Bayesian, min-max range and IQR can be used with modifications
Luoetal. 2016 [9] X $1,52,S3 Improved mean estimations using weight optimalization
Shietal. 2020[15] X, 8" $1,52,S3 Connected closely to Luo et al. [9] improved SD estimations using weight optimalization
I[‘I.;lgtlﬁrath etal. 2020 X, 5 $1,52,53 Introduced QE and a Box Cox transformation based method
Caietal. 2021 [4] X, s* $1,52,53 Method based on maximum likelihood and Box Cox transformation, provides two algorithms to
estimate the power parameter in BC
Balakrishnan et al. X, 5 $1,52,S3 Arbitrary ordered statistics can be used, e.g., 10%- and 90%-percentiles can be incorporated in the
2022(1] estimation.
I[\u;l;ti;rath etal. 2023 SE of the est. $1,52,53 Using parametric bootstrap it improve standard error estimates of estimated means
mean
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Modelling Delta formula
Survival Data in { 19(X

2
Medical Research JERCRUCOIE: dX)} var (X).

R-ben a default beallitas szerint a t-
idOs tuleles valoszintseg konfidencia
intervalluma log transzformacioval
készul

Third Edition

var {lﬂg S(T)} ~ [é*(]?;)]g vt {S(ﬂ}




Atlaggal kiegészitett QE, S2 szcenarid

* Normal eloszlascsalad, 8y = (u, o)
* Lognormalis eloszlas 8,y = (u, 0)

* Gamma eloszlascsalad, 8; = (a, 1), a alak paraméter, A rata
paraméter

* Weibull eloszlascsalad, 6y, = (k, 1), k alak paraméter, A skala
paraméter

* Mind a négy paramétercsaladra megkeressuk melyik 6 parameéeter
minimalizalja a lenti négyzetes celfuggvenyt

* Anégy kozul kivalasztjuk azt amihez tartozo célfuggvény a legkisebb

* A kapott optimalis csalad optimalis parametere alapjan szamolunk
elmeleti varhato ertéket és szorast

* Egyszerlsege miatt konnyu volt bevenni az atlagot: estmeansd R
csomag viszonylag egyszeru modositasaval oldottuk meg

$,(8) = (F51(0.25) — 01)° + (F51(0.5) — Q)" + (F51(0.75) — Q5)" + (..- .i)2



Gamma (2, 5)
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ARE (average relative error) kritériumok

» 1000-szer szimuladltunk n elemi mintat

e §; azi. szimulacié esetén addédo becslés

* S/ azi. szimulaciéban a mintabdl szamolt klasszikus széras
o sTH g hattérvaltozd elméleti szordsa

000 o 1000
§; —Si abs S~
AREfest-sample} = 7900 S; AREfest-sample} = Tg00 z
=1
1000 1000
5 — STH b §; — st
ARE{eSt theo} = 1000 2 ARE{eSt_theo} 1000 2

A masodik sor két kifejezés S;-ra vagyis a mintabdél szamolt klasszikus
(korrigalatlan) szorasra is felirhato
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Absolute ARE
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A Note on the Asymptotic Distribution of Sample Quantiles

By A. M. WALKER

Statistical Laboratory, University of Cambrideet
(Received April 1967. Revised September 1967]

Szép esetben 0<p<1-re nagy n esetén az
empirikus p-kvantilis szorasa korulbelul

by [PA=P)
SE(¢,) = | ———2.
: \" nf (‘Sp)z
lgy ha j6 az eloszlasbecslés akkor lehetdség van

meta-analizalni a mediant és a kvartiliseket is
(utobbi tesztelese folyamatban)
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Az eloszlas detekciot
kulon is vizsgaltuk
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MODELLING
AND APPLIED
PROBABILITY
Modelling
go= = Extremal Events
° |ga Za’ bél nemam | n | mum h anem a ] :""'a.-"‘f - for Insurance and Finance
maximum rontja a teljesitményt T I

* Az egyik lehetséges magyarazatot
az extremeérték elmelet szolgaltatja

 Valds adatokon az outlier-ek
tovabbi problémat okozhatnak



FAE valdszinuségi valtozok osszegének jobb megeértése



FAE valdszinuségi valtozok osszegének jobb megeértése



X és Y azonos tipusut vv-k ha léteznek b >0 és a€ R, hogy

X 2bY + 3

Theorem A1l.5 (Convergence to types theorem)
Let A, B, Ay, Ao, ... be rvs and b, >0, 3,, >0 and a,,. «,, € R be constants.
Suppose that

_ d
h_”. l (_.t;l.”_ - (Jt”) _.'} _I_l .
Then the relation
l j'.”_ (_.:4 T (.]::I-”. ) _} B (4.% . 2)

holds if and only if

lim b,/3,=0b¢€l0,00), lim (a,, —a,) /3, =a€R. (A.3)

TL—+ OO TL—+ DD

. d . . .
If (A.2) holds then B = bA 4+ a and a,b are the unique constants for which

this holds.



Betekintés az extrémeérték elméletbe

X1,X2, ... FAE valtozok

F(x) jeloli a kézos eloszlasfiiggvényt

M, = max(Xy,...,X,) jeloli a maximumot

P(M, < x)=P(X1<x,...,Xp<x)=F"(x) a max elo. fv.-e
F(x) jobb végpontja (végtelen is lehet)

xp=sup{xe R: F(x)<1}
@ Konnyen latszik, hogy 1 valdsziniliséggel M,, — xg

Milyen feltételek esetén vannak a, > 0 és b, € R sorozatok

amellyekkel
Mp—bn d

dn

H,

ahol H nem degenerdlt



Theorem 3.2.3 (Fisher—Tippett theorem, limit laws for maxima)
Let (X)) be a sequence of iid rvs. If there exist norming constants ¢, > 0,
d, € R and some non—degenerate df H such that

. (3.9)

1 /

cu, ' (J'[n, T d“)

then H Delongs to the type of one of the following three dfs:

, 0, 7 <0
Fréchet: D (r) = | o > 0.
o exp{—r “}, x>0
expr—(—x)*t, =<0
Weibull: v (r) = Pi=(=o)} - a > 0.
o 1, r >0

Gumbel: Alxr) = exp{—e “}., x€eR,.






CGumbel

Alr) =exp{—e "} . 1€

MDA( A)

— " g(t)
rp < oo, Flr)=-clr)exp {— / A JI u"?L} L orp << rp.

where c(2) - c>0. glr)—=1. a'(r)—=0 asrTarp.

Norming constants

d, =F“(1—n1). ¢, =ald,).

Limit result

c,. (M, —d,) 2 A




Gamma fle) = — p* e P r>0, a.9 >0
I'(a)
cp =31
d, =3 Y lnn+(a—-1)lnlnn —InI'(a))
Norma o) = e -7, re .
L e
c, = (2Inn) 1/2
In(dn) +Inlnn
id,, =+v2Inn — — =
2(2Inn)t/?
- L (Inz )~ /2a” - m -
Lognormal fle) = ——e """ W20 0 x>0, pelk, o>0.
V2o

c, =o(2lnn) 3d,

In(4rm Inlnn
fi,,«—F'x]';{;;—l—g(vm_ nidmr) + In Il.r.i')}

2(2Inn)bt/2




=10, 1*=
T=

k=10, F=04
=143

Driglritutian

Dliglritutian

Folyamatban levo
kutatas (nem része a
megjelent cikknek)



Koszonom a figyelmet!

Koszonet illeti

0.8

* Vetd Balintot az extrémeértek
elmélethez kotédd hasznos
beszelgetések miatt

* NKFIH 142169 kutatasi palyazatot a
tamogatasért

e Stipendium Hungaricum programot a
PhD lehetOseg biztositasaeért

* ASemmelweis Egyetem Szaknyelvi . | | |
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ON THE DISTRIBUTION OF A VARIATE WHOSE LOGARITHM IS
NORMALLY DISTRIBUTED

By D. J. FINNEY
Rothamsted Experimental Station

1. Introduction
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Enhanced secondary analysis of survival
data: reconstructing the data from
published Kaplan-Meier survival curves

Technical advance | Open access | Published: 01 February 2012
Volume 12, article number 9,(2012) Cite this article

@ You have full access to this open access article

Download PDF i D Save article

Patricia Guyot A, AE Ades, Mario JNM Ouwens & Nicky ] Welton




Overall survival

1.0 H+Ht
"+—H|.|__I
0.8
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Mont

No. at risk

Blinatumomab 54
Chemotherapy 54

50 42 36
45 41 30

Blinatumomab

1
Consolidation chemotherapy !

Kaplan-Meier survival estimate for IntS-s

e lett; <t, < t3 < .. <t denotes the uncensored event times
* Let n; denote the number of patients alive just before ¢;

e Let dj denote the number of events at t;

* We calculate the survival probabilities at the uncensored event times

using the following recursion:
~ ~ —d:\ d:
S(t;) = S(tj-1) (n]nj j)=5(tj—1) (1 - n—j)




Visszabecsult IPD
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