Faadh PUSAN
?;;;fi‘-' NATIONAL UNIVERSITY

10. Meta-analysis |

pabriela ofstryet
A & A
M.Pharm., M.A.,
Ph.D. in Pharmaceutical Economics & Policy



Meta-analysis |

CEEREEE)

ng >
il '{\@
Y\
=)
f'("lg’ /

SE
s
157
=1
= ¢
t
[

\'\4’/\




e
- 3,..._.@?




HEtEA vs. AAA £

o HEf A2 AAIA =2 11%2H9] optional part




«;{;M@\
2 G
| EFR A of A|3Y51L}?

1. Power 1
2. Precision 1

3. To answer questions not posed by the
individual studies (factors that differ across
studies)

4. To settle controversies arising from
conflicting studies

5. To generate new hypotheses
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1. 78 A+L=0] clinically diversea mj
— Mix apples with oranges

2. Garbage In, garbage out
— Ji¥E d+4t=0] At biasE 7HA| AL Q12 ™
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1. o]EA KXt& (dichotomous data)
- AY/AE, 5 /AT

2. A=A Xt& (continuous data)

A4 Aot

3. &AM A}& (ordinal data)
— Mild/moderate/severe

4. M&E Xtg (survival data)
— Time-to-event
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ol 8A A&
(Dichotomous Data)
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o] A XI&: risk (¢¥) =
e f8YO| AHIE A|&2 vl 179o0] AT}t

O
« ARIE Az 2 AP risk (H19)
- 17/68 = 0.25 = 25%

number of events of interest

Risk = .
total number of observations
c N 4% F 1YL ARIE XSS W ALY
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O] #4A Al&: odds (=)

* 63

. A
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O] AHIE A= Q3 1795 0] A
E Alag 2 AR odds

=17/51 =1/3 =0.33 (%= &£ %U=)

Odds =

number of events of interest
number without the event
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e RR=risk ratio=relative risk

e OR=0dds ratio

e RD=risk difference=absolute risk difference

e NNT=number needed to treat
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Risk Ratio !

| O
H|OF2 ABIE (BMS) A4S WS & Atgal &850
150%0°|C}.
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Odds Ratio =

e Better mathematical properties (log)
o]: OR=1.5
— DES+= BMSOf| 8|5} Afrer @ =7} 1,58} T
— DES+= BMS9| 8|5t APYE @ =7F 50% =3
— DES Al= & A @ =(odds)= BMS Al= & AFTE
Q =(odds)E.T} 50% =9fC}.

+ OR=1: % 27k Aol tfgt &} zfo|7} ¢S
e RR = OR: when the event is rare
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Risk Difference and NNT

e Risk Difference
— 9]: RD=0.11
— ofl4]: DES+= BMSo]| v]sto] Al &H50] 11% &3l
— RD=0: & #17F AF%o]| djst & 1} Xjo|7} gl
e Number Needed to Treat
— NNT=1/RD
— o] AR eventE £0]7] Y5l E ©H o] $HAE X| =0
Of Sf=A]
— RR3} control risk, ORY}F control risk 2 85| NNT 7|
Al
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HEA AT&:

i1l
=

Q3 Atm

dqd | EFUAL N2
ik m, sd )
(intervention)
B m. d. .
(control)
1] © 0]8.35l7
4 xL20] HEFEAS HAZS o] gsp]
] 2 0]] skewed dataofl= £A3
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Change vs. end point measures

AP A

A7 SR

=y N m 17t < > o 17}
ERE cEwm Z R0 A 9] mean change °© ': e
Difference in mean Difference in mean
change at end point
v v
_ 0| 2] mean change _
dzz  Baw o e, B2k
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e Change score= AF8-5t2{™H changeo] Tist &
FHAF BRI o] = AT EA BE ¥}
k] = 40l U=




Hol g A

o Q14 20| HEFEA o)A = m A AL
(standard deviation [SD]|)7} 2 Q

« 7} ALS A ol 4
o]

4 JdACS Bug o thfsto
2 o|BA RFRO| £& A

=
L

e Ho|M AL O] &= 5 QXHstandard error
[SE]), Al2] 17 confidence interval), %]
(range) & — SD= HEIA|7of ¢H!
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B ZHXKSD) 4+5}7]: from CI

P53t el

95% Cl =mean +1 .96 x—

SD = +/n x

e UL=upper limit, LL=lower limit

e 99%: 2.58, 90%:

(UL-LL)

2x1.96

1.64

| e
Al 2] L7t (confidence interval [CI]): B0 =
7

SD

Jn

[4

o
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A%H AHLo| aut 5]

e MD = mean difterence

e SMD = standardized mean difference
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Mean Difference (MD) U=l

o AITPHRTE 2L oo Mp e e AR oA &
AE = IO AR (o A A mg/dL)
e THO]: natural unit

« MD = A1) Hg - iAol B
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Standardized Mean Difference (SMD) '

che AE2 SR 2L oo s o

AA7L SDS o] §5to] e AR Wakelo] A}

Difference in means between groups

Standard Deviation




Standardized Mean Difference (SMD)

o SD: ofg| 71X gL AFE 7s
— 22| SD
— 2] pooled SD (Z¥tA O 2 AL

SD? + SD2
SDp{)DlEd = 2 '

n; +n. — 2

(n; — 1)SD?# + (n. — 1)SD?2
SDpooled — |
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Standardized Mean Difference (SMD) =

« SMD9] sfjAdo] ojg| 2 4 7] Ij=0f natural
unito. g AHs 7=

I R S

» SMD9] sl 4. Coheno] A|A|gt 7|&
— SMD<0.40: small effect
— 0.40<SMD<0.70: moderate effect
— SMD>0.70: large effect
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e Three-stage process
1. ZF A=9] summary statistic AlAF (i.e., RR)
- O[EH A=Y 49 Log= A#t
2. 1¥9] variance& 0|85t 7}5-X] AAl
3. Frlae) 21EnE Ak

sum of (estimate X weight) > Y;W;
sum of weights YW,

Weighted average =

(Yo i/ 9] 5A &2t (natural log of RR, OR)
W, A 91Le] FHEA] )
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Pooled RR

Sg./NE. 1 1 1 1
RR; = — L Var(InRR;) = - + -
W, = 1
'™ Var(InRR;)
4 O
_ — Z!{=1 lHRRi X W; SE(?) =
IEERT) =
- ?:1 Wi JZ%‘;l Wi,
exp[Y — 1.96se(Y)] < RR < exp[Y + 1.96se(Y)]

- )
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el &4 - 715 X] (weight) [0]+

1 1 1 1
e Var(ln OR) = (SE + FE) + (Sc + Fc)

1 1 1 1
e Var(ln RR) = (SE — NE) + (SC — Nc)

SgF S-F
e Var(RD) = 2 = S

SIEN

@ Weight = 1 / Variance

_I_
(Sg +Fg)®  (S¢ +Fe)?
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uﬂE}L}w I%-X] (weight) [H &R A& ]

SD?  SD?
e« Var(MD) = n

I N,
+ Var(SMD) ~ — 4

I n.

@ Weight = 1 / Variance
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Stuchy or Subgrou

DES

Events

Total Bwvents Total \Wei

Atary 2009 (1)

Chechi 2007 {2

Oi Lorenzo Circ 2009 (3
Diaz de la Llera 2007 {4)
Dirksen 2008 (5)
HAAMU STERMT 2006 (R)
kelbaek 2008 (7}
Menichelli 2007 (3

Pittl 2006 (9}

Spaulding 2008 {10%
Stone 2008 (113
Yalgimigli 2005 {12
Yalgimigli 2008 (13
Wan der Hoeven 2003 (14)

Total {95% Cl)
Total events

4
1
14
3
21
a
16
3
3
a
ra
h
11
2

180

152
40
180
54
203
82
313
160
143
354
2287
BY
ard
158

4656

BMS
B 158
3 40
12 80
2 G0
27 303
4 82
8 33
7 160
4 74
g8 357
26 749
8 88
19 372
4 15
2998

134

1.1%
10.2%
1.7%
17.4%
3.9%
7.9%
249%
2.4%
5.6%
27.5%
5.6%
8.9%
1.8%

100.0%

Heterogeneity: Tau==0.00; Chi==11.50, df =13 (P =047} F=0%
Test for overall effect: £=1.07 (P=0.28)

@ Risk Ratio
L 0.69 [0.20, 2.41]

VY, Randorm, 95% CI

0.33[0.04, 3.07]
0.63[0.31,1.24]
1.67 [0.29, 9.60]
0.78[0.45, 1.34]
2.00 063, 6.38]
2.00[0.87, 4.61]
0.43[0.11,1.63]
0.39[0.09, 1.64]
1.01 [0.385, 2.69]
1.00[0.64, 1.54]
0.849 [0.34, 2.34]
0.73[0.34,1.55]
0.48 [0.09, 2.54]

0.70, 1.11]

Forest Plot. A}do] st of| e} & A

5T
| = I;'J m\'\lg\]
N
Risk Ratio
I, Random, 95% CI
—
——
4
0.1 1 10 100

Fawours DES Fawvours BEMS

Z1} (in RCT)
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Models

« &2 fixed-effects (FE), random-effects (RE)

1. FE: Z2F o

= O |
L.IEL.E-I

T 7F0 R
1 E v

e 7FA: One true effect size
« Differences in observed effects are due to sampling

error
2. RE: 2 A4l52 2 5F £42 SA=
o] ohyel B € Ean
/—\.H_Q_-LJ‘ C7]'_:| —r‘;lll_‘._‘

sMadE

. 7}73. different effect sizes where the true effects are
normally distributed
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Random-effects model

V‘}k'i — VYi + T2

= within-study variance for study 1 + between-studies
variance
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Fixed-etfects vs. Random-effects models

1. FEX 5}19] true effects %7451} RE-
effects &2 9| JYA45 F i

2. RE=FEXET B & 71 2 A450 715X] & 2
pofatn, A A5 7HEAIS o 2o (study
welghts are more balanced under RE than

3. @ o2 REQ] Alg]|41{to] FERET} T §




o] 4] A}2.0] HEREA -
« &£ 5! Mantel-Haenszel(M-H), Peto, IV

1. M-H: default in RevMan

e AA:N|, events | Aol IVE LT} better statistical
properties

. E%4: Z354A(RR, OR, RD)o] w2t ohe 7H54] AHS

2. Peto: ORRF %i

+ 57 10gOR 27 Al TAPEL AL 3L OHE 71EA| AHE
e 'O-F Statlstlcs O (A= AFH 2, E (5

AN

)

e AA: =gy, events |, =
o A O] A=ho] ofd blase results

Ao 7o AR

27ke] N7} o2

= O
a
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o] 2.4 xtzo] EFEA - RE

¢ &' Mantel-Haenszel, IV

1. M-H: between study variance=
M-H FE meta Z23}= H| w5t =4

2. IV approach: between study variance& ZF g4+
A3} IV FE meta Z23ME H| w5t 27
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