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Cross- )
< IPD vs AD models for a single study
NMA % .. for multiple studies
Model < Combine IPD and AD for multiple studies
1PD AD 1PD + AD
RCT NRS RCT NRS
s
IPD vs AD model 1-study IPD vs AD model 1-study
AD Likelihood . - . IPD Likelihood AD Likelihood . IPD Likelihood
What is the probability of disease? What is the treatment effect?
r~Bin(p,n) y~Bernoulli(p) r~Bin(p,n) y~Bernoulli(p)
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IPD vs AD model 1-study

What is the treatment effect?

r~Bin(p,n)
ORxp = ORipp

logit(p®) = logit(p?) + log(OR®4)

AD Likelihood IPD Likelihood

y~Bernoulli(p)

logit(pf) = logit(p') + log(ORFA

logit(p) = logit(pf) + log(ORF"

IPD vs AD model multiple studies

AD Likelihood
Study 1

IPS[?“I?JV ?Iihood

What is the treatment effect?
1y ~Bin(py,ny)

t(pf) A 5
A BA OR OR
it(pf) + log(ORPA) Ap = v

Bin(py, 1

Study 2

logit(p§)
= logit(pf) + log(ORE4)

Study 3

logit(z
= logit(p{) + log(ORE")
Study 4 Study 4

T4~Bin(ps,ns)

logit(p§) -

= logit(pf) + log(ORE")

IPD vs AD model multiple studies

AD Likelihood IPSD Izjk%ﬁhood
Study 1 tudy
What is the treatment effect?
ry~Bin(p;,ny)
logit(pf) —
5 x ORp ORipp
ogit(pf!) + log(( -
Study 2 (Network) meta-analysis Study 2
Bin(p,, Heterogeneity across trials
logit(p%)
logit( og(0 Trials are conducted under different
settings.
Different populations study 3
Only aggregate Individual data
.dala

Study 4

Study 4
Adjust for potential interactions

13~Bin(ps,ns)

logit(p§)

it(pf) + log(OREA)

Meta-regression model

AD
Study 1

Association between studies
7 ~Bin(py,n;)

logit(pf) The interaction between log (OR®" ) and age?
it(p{) + log(OR!
3B age;
Study 2
1,~Bin(py,n;) ()
logit(p%) o

logit(p4) + log(OR%:
+ BB

q

Log( OR)

Study 4

mean age
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Meta-regression model

AD IPD
Study 1

Association between studies
71~Bin(py, ny)

logit(pf) The interaction between log (OR®* ) and age?

ogit(p{) + log(OREA) -
Study 2

(p
logit(p) [ ] °

= logit(p£) + log(OR

Study 3

Log( OR)

Study 4
mean age

mean age T 10gOR T
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Meta-regression model

AD
Study 1

Association within studies
71~Bin(py, n1)

logit(pf) The interaction between log(OR®" ) and age?
logit(p{) + log(ORP4)

Study 2 m gy
VR
o

Study 3

Log( OR)

age

age l mgORT

12




18.08.21

Meta-regression model

Combine parameters across studies

AD IPD
Study 1

Treatment effect
agey log(ORf*) ~N (log(OR?#), %)
Study 2

Covariate effect

study 3

Study 4
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“ naive

Bias adjustment 1
Bias adjustment 2
* Use NRS as a prior
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Cross-design model naive

Treatment effect in study j: &
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Log( OR)

Cross-design model naive
Treatment effect in study j: &;
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Cross-design model adjustl

6] +yl RI
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Log( OR)
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Bias ( R;)

Log( OR)

Cross-design model adjust1

How do we classify them to high RoB
5 +vj R; or low RoB?
We use the data from RoB tool
Either directly (high=Yes ( R;= 1), low=No ( #;= 0))

x High RoB - RoB is subjective, uncertainty
Y ( ) Give distributions
Rj~Bern(m)), mj~Beta(a, b)
[ ) Low RoB
° low RoB high RoB
I POF of Beta (Bell-shape)
| |
No Yes
Bias ( R;)
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Cross-design model adjustl

Cross-design model adjust2

— — — . 2 2 2
0; = 0; =8 +v; 0; —(1 n,)N(&,,I )+an(5/+yj,I +1%)
low RoB high RoB low RoB high RoB
5 S+ 9 8+ 5 8+
61 9f 6} 9/
Cross-design model adjust2 Cross-design model prior
low RoB How we find the weight of each peak, ;?
1. Give distributions
Rj~Bern(m)), mj~Beta(a, b) 1-Condu=!_MA/NMA
low RoB high RoB only with NRS.
1 POF of Beta (Bell-shape) I
| | ‘ | \
5, 5 £ = |
high RoB ’ ARG & o |
2. Use study characteristics’
- } logit(n)) = a+ bz
5 S+
N .
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Cross-design model prior

1. Conduct MA/NMA
only with NRS

2. Conduct MA/NMA for
RCTs with NRS as prior
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IPD + AD NMR model multiple treatments

AD Likelihood, logistic IPD Likelihood, logistic

For i individual in j study with k
treatment

For j study with k treatment

r/v,‘.~Bin(p ;

logit (pjk

B
Wip+B5 prXj

Wy + Buyxy + Bapi Oy — %)
+B2or; + Sk

Combine AD and IPD
% B B B 2 w w w
6jbk~N(dAk - dAbl T ), ﬂz,bk ~ N(BAk' BAb' UB)' BZ,bk ~ N(BAk' BAb'

o), and ujp, B1;~N(0,10%)

Cross NMR model naive

AD RCT and NRS

IPD RCT and NRS

For i individual in j study with k
treatment

Vijie~Bernoulli(pyy)

For j study with k treatment
r/-,\wBin(p-
logit (p;
Ui +PEpi%j + 6

logit(p;
Wy + Bujxi; + BYy
+ B2 o) + S

Combine AD and IPD
2 B B B 2 w w_pw
6jbk~N(dAk - dAbv T )r Bz,bk ~ N(BAk' BAb' Op )l BZ,bk ~ N(BAk' BAb'

o), and ugp, B1;~N(0,10%)
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This assumes NRS and RCTs of
high risk bias contribute the same

(according to their precision) with
low risk of bias RCTs

We introduce R;
which reflects the
risk of bias in study j

Cross NMR model adjust 1

IPD RCT and NRS

AD RCT and NRS

For i individual in j study with k
treatment

yijk~Bernoulli( ]-k)

For j study with k treatment
r,k~an(p,k, 71,k)
logit (p;
QB ¥
Wip+B2 bk + Ojpk Y R;

10git(
Wy + Pujxi + Brlo (i —
%) + Book%) + Sk +7; R;

Combine AD and IPD

5jbk~N(dAk —dyp, %), Bzﬂ,bk ~ N(B.fk' be: 05), B%;k ~ N(BEI/«" B,%: 0&/)

Bias assumptions ”mw~b52a(1,(20))
Tj = { Munciear ~beta(1,1
vj~N(T,07), R;j~Bern(m;) Tgn~beta(20,1)
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Cross NMR model adjust 2

IPD RCT and NRS

AD RCT and NRS

For i individual in j study with k
treatment
Yiji~Bernoull

For j study with k treatment
Tjk~Bin (pjk, n.jk)
logit (pji) =
Wip+BE X + Ojpic

logit(pyjx)
Wiy + BuyXij + Bk
+ B2oiX; + Ojpk

Combine AD and IPD

Sjpi~N(dak = dap, T, B3 ~ N(B- By, 98), Baoi ~ N(BJik- BX;: )
) ) m,,,, ~beta(1,20)

Bias assumptions

T = Tynciear ~beta(1,1)
Opi~(1 = )N (dy, 72) + ;N (dy + I', 72 + 72)

Tyign ~beta(20,1)
logit(m;) =a+bx*z

Cross NMR model prior

AD RCT and NRS IPD RCT and NRS

For i individual in j study with k
treatment
Yijk~Bernoull

For j study with k treatment
Tk ~Bin(pjx, i
logit (pji) =
Wip+BEp% + Sjpk

logit(p;
Wy + Bujxy + Bl Oy — %))
+ BEor + S

Combine AD and IPD

8ok ~N(dy = dy, T*)B5) ~ N(B{- By, o) and B3 ~ N(BY'- By, aiy)

Priors

dNRS,VNRS are datg

1, BY, BE~N(0,10%), 7, 05, 0y ~Unif (0, 10) dj,~N ( dNRS, VNRS
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