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@ 1904 First (medical) meta-analysis published (effect of innoculation against typhoid) (ref. 83)
@ 1954 First meta-analytic methods formalized (fixed- and random-effects models) (ref. 86)
@ 1976 Term ‘meta-analysis’ coined (ref. 95)

-@ 1977 First social science meta-analysis published (efficacy of psychotherapy) (ref. 87)

@ 1985 Statistics textbook dedicated to meta-analytic methods released (ref. 16)

@ 1986 Method for calculating between-study variance developed (ref. 96)

@ 1993 Review of 302 social science meta-analyses on treatment efficacy published (ref. 97)
(8) 1993 Cochrane Collaboration established

@ 1995 Term ‘systematic review’ introduced (ref. 98)

@ 1997 Methods for assessing publication bias introduced (funnel plot and Egger’s test) (ref. 19)
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-Q) 2002 Term ‘network meta-analysis’ coined (ref. 74) ]

@ 2009 PRISMA guidelines established (ref. 12)

@ 2010 metafor (free and comprehensive R package for meta-analysis) released (ref. 17)

Gurevitch et al, Nature 2018 ‘ 2
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Bridging Different Eras in Sports

Scott M. BERRY, C. Shane REESE, and Patrick D. LARKEY

This article addresses the problem of comparing abilities of players from different eras in professional sports. We study National
Hockey League players, professional golfers, and Major League Baseball players from the perspectives of home run hitting and
hitting for average. Within each sport, the careers of the players overlap to some extent. This network of overlaps, or bridges, is
used to compare players whose careers took place in different eras. The goal is not to judge players relative to their contemporaries,
but rather to compare all players directly. Hence the model that we use is a statistical time machine. We use additive models to
estimate the innate ability of players, the effects of aging on performance, and the relative difficulty of each vear within a sport.
We measure each of these effects separated from the others. We use hiera P H H rers
and specify separate distributions for each decade, thus allowing the “taler _StatIStlcaI tjlme m?Chlne_ the
changing talent pool in each sport and address Gould’s conjecture about the way in which populations change. Nonparametric
aging functions allow us to estimate the league-wide average aging function. Hierarchical random curves allow for individuals to
age differently from the average of athletes in that sport. We characterize players by their career profile rather than a one-number
summary of their career.

KEY WORDS: Aging function; Bridge model; Hierarchical model; Population dynamics; Random curve.

Berry SM, et al. JASA 1999
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Table 8. The Top 25 Peak Players in the Golf Study v
Rank Name Born 7] (iR Yo
1 J. Nicklaus 1940 70.42 (.29) 1.03 .99 =
2 T. Watson 1949 70.82 (.23) 92 1.19 )
3 B. Hogan 1912 71.12 (.29) 113 27 g
4 N. Faldo 1957 71,19 {.21}) 1.19 1.21 ‘g -
5 A. Palmer 1929 71.33 (.28) 1.19 95 g T
6 G. Norman 1955 71.39 (.19) 1.21 64 g
7 J. Leonard 1972 71.40 (.45) .68 1 <
8 E. Els 1969 71.45 (.34) .78 T o
9 G. Player 1935 71.45 (.23) 87 62 E
10 F. Couples 1959 71.50 (.21) 1.00 97 S
11 H. Irwin 1945 71.56 (.26) 1.02 .68 =
12 C. Peete 1943 71.56 (.36) 1 .80 ~ 7
13 J. Boros 1920 71.62 (.37) 1 .61
14 R. Floyd 1942 71.63 (.24) 1.22 .38
15 L. Trevino 1939 71.63 (.29) 1.00 72 e 4 Watson
16 S. Snead 1912 71.64 {.27) 1.10 21 - r : . , .
17 J. Olazabal 1966 71.69 (.39) 74 1 20 2s 30 35 0 45
18 T. Kite 1949  71.71 (.23) 98 70 Age
19 B. Crenshaw 1852 71.74 (.22) 43 1.22
20 T. Woods 1975 71.77 (.64) 52 1 Figure 9. A Profile of Some of the Best Players in the Golf Study.
29 B. Casper 1931 71.77 (.26) 1.00 1.09 The estimated mean score for each age of the player, if that round were
22 B. Nelson 1912 71.78 (.31) 1.00 1.11 an average 1997 round.
23 P. Mickelson 1970 71.79 (44) 79 1
24 l.. Wadkins 1949 71.79 (.22) 1.13 .78
25 T. Lehman 1959 71.82 (.30) 1.05 79

NOTE: The standard deviations are in parentheses. The means of 1,1 and ¥ are also pre- 7

sented. Berry SM, et al. JASA 1999
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Events / Patients Statistics HR & CI*
T he GASTRIC n Experimental Control  (O-E)  Var. (Experimental : Control) HR (95% CI)

design : CT vs CT+X

Global Advanced/Adjuvant Stomach Tumor Research through International Collaboration Douglass 84 40140 46146 28 208 | 0.87 (0.57;1.34)
GASTRIC Cullinan 85 51151 53153 32 253 o 1.14 (0.77;1.68)
Cullinan 85b 52/52 51151 11 252 — 1.05 (0.71;1.54)

Nio 91 17131 13127 -2.2 6.4 — 0.70 (0.32;1.53)

Cullinan 94 133/133 72172 01 463 he— 1.00 (0.75;1.34)

Glimelius 97 28/30 29/30 -4.1 13 - 0.73 (0.42;1.25)

‘Yamamura 98 37139 32/35 -3.2 162 — 0.82 (0.51;1.34)

Kim 01 58158 60/61 -27 287 — 0.91 (0.63;1.31)

Ohtsu 03 99/105 98/105 6.7 485 = 0.87 (0.66;1.15)

Koizumi 04 29/33 27129 -2.8 13 e 0.81 (0.47;1.39)

Boucher 04 36/45 41145 75 187 L 0.67 (0.43;1.05)

Boucher 04b 39/45 41145 6.7 194 = 0.71 (0.45;1.11)

Ajani 05 65179 61179 41 312 e 1.14 (0.80;1.62)

VanCutsem 06 1671227 1761230 -17.7 837 0.81 (0.65;1.00)

Roth 07 34/41 37138 25 173 e 0.87 (0.54;1.39)

. Subtotal 834/958 796/901 -50.4 413.9 0.89 (0.80;0.97)

(87.1 %) (88.3 %)
Heterogeneity Chi-square=9.18, df=14: p>0.1
design : CT+X vs CT+Y

Douglass 84b 47147 40/40 71 20 . 0.70 (0.45;1.09)
Wills 90 89/106 91/102 -183 413 0.64 (0.47;0.87)
Commbes 94 30/35 31133 6.1 13.8 ——— 1.56 (0.92;2.64)
Cullinan 94b 51/51 133/133 -3 37 - 0.92 (0.67;1.27)
Moelher 05 49158 51160 55 245 e 0.80 (0.54;1.19)
Roth 07b 36/41 34/41 13 1741 e 1.08 (0.67;1.73)
Dank 08 1501172 146/165 -5 734 — 0.93 (0.74;1.17)
Hawkins UP 38/43 43143 -43 199 — 0.81 (0.52;1.25)
Boku 09 216/234 2241234 -203 108.7 0.83 (0.69;1.00)

. Subtotal 706/787 793851 -56.1 355.8 0.85 (0.77;0.95)

(89.7 %) (93.2 %)
Heterogeneity Chi-square=11.09, df=8: p>0.1
design : Other

~+#l|“ol|lhl“{|r“rl““llillll

Vanhoeffer 00 115/128 1221132 3.1 58.4 i 1.05 (0.82;1.36)
Vanhoeffer 00b 113/127 122/132 09 581 — 1.02 (0.79;1.31)
Ohtsu 03b 70170 98/105 99 379 [ - 1.30 (0.94;1.79)
Pozzo 04 5475 65/73 -17.1 217 0.54 (0.37;0.78)
Thuss-Patience 05 41145 44145 -43 203 - 0.81 (0.52;1.25)
Boku 09 220/236 2241234 -20.6 109.7 0.83 (0.69;1.00)
. Subtotal 613/681 553/589 -28.1 312.2 0.91 (0.82;1.02)
(90 %) (93.9 %)
Heterogeneity Chi-square=15.61, df=5: p<0.01
. Total 1946/2212 1820/2002 -134.7 1081.9 0.88 (0.83;0.94)
j ; . - ) . (88 %) (90.9 %)
The Global Advanced/Adjuvant Stomach Tumor Research through International Collaboration (GASTRIC) is an academic, worldwide B T Yy v
5 & % o y = y = z s Test for hett it Experimental Control
project conducting individual patient data based meta-analyses of randomized trials testing post-operative adjuvant chemotherapy for Chisquare=36 64, d229: p>0.1 better better
. ) ) Test for interaction Treatment effect: p<0.0001
resectable gastric cancer, or chemotherapy for advanced/recurrent gastric cancer. The GASTRIC 1st round started in 2006 and Chi-square=0.77, df=2: p>0.1
published 2 results about efficacy of chemotherapy for curatively resected gastric cancer and advanced/recurrent gastric cancer and 2
results about the evaluation of surrogate endpoints (disease free survival or progression free survival) against overall survival. Now, the 9

GASTRIC 2nd round has started.



The GASTRIC project

e Global Advanced/Adjuvant Stomach Tumor Research
through International Collaboration (GASTRIC)
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1st RoundDpkEE

Events / Patients Statistics HR & CI*
I‘A"I \ ~ 7I_\ ' \ — 7 I ~ Experimental Control  (O-E)  Var. (Experimental : Control) HR (95% Cl)
. S, 0) * ~ design : CT vs CT+X :
7N / (& Douglass 84 40140 46046 28 208 — 0.87 (0.571.34)
Cullinan 85 51/51 53/53 32 253 — 114 (0.77:1.68)
Cullinan 85b 52152 51151 1.1 252 —:h.— 1.05 (0.71;1.54)
- \\ - Nio 91 17131 13127 22 6.4 —— 0.70 (0.32;1.53)
A (== \ - /, /, —} : Culinan 94 133/133 72072 04 463 e 100 (0.75,1.34)
‘ l \ \ I \ Glimelius 97 28/30 29/30 41 13 — 0.73 (0.42;1.25)
(— TN / Yamamura 98 37139 32035 32 162 — 082 (0.511.34)
Kim 01 58158 60/61 -27 287 —:.._ 0.91 (0.63;1.31)
Ohtsu 03 99/105 98/105 67 485 — 0.87 (0.661.15)
— A\ Y Koizumi 04 29133 27129 -2.8 13 — 0.81 (0.47;1.39)
h¢ /, == \ - —1! : Boucher 04 36/45 41145 75 187 — 0,67 (043;1.05)
. . \ Boucher 04b 39/45 41145 -6.7 19.4 ——— 0.71 (0.45:1.11)
(N 7T~ / Ajani 05 65179 61179 41 312 i — 114 (0.80;1.62)
VanCutsem 06 1671227 1761230 177 837 - 0.81 (0.651.00)
Roth 07 34141 37138 -25 17.3 —_— 0.87 (0.54;1.39)
Subtotal 834/958  796/901 504 4139 & 0.89 (0.80;0.97)
1004 . (87.1%) (88.3 %) '
@ Any chemotherapy Heterogeneity Chi-square=9.18, df=14: p>0.1 :
90 o S I design : CT+X vs CT+Y H
urgery alone Douglass 84b 47147 0040 71 20 —_— 0.70 (0.45:1.09)
80 4 Wills 90 89/106 91/102 -183 413 — 0.64 (0.47:0.87)
Commbes 94 30/35 3133 64 138 : 156 (0.922.64)
Cullinan 94b 51/51 1930133 3 a7 —— 0.92 (0.671.27)
704 Moelher 05 49158 51160 55 245 — 0.80 (0.54:1.19)
o Roth 07b 36/41 34141 1.3 171 —:h-_
X 604 Dank 08 150/172 1461165 5 734 -
- lawkins X . —_ . .52;1.25
Hawkins UP 38143 43143 43 199 —— 0.81 (0.52:1.25)
S 504 Boku 09 216/234 2241234 203 1087 - 0.83 (0.69:1.00)
=2 ;
b Il sebtota! 706/787  793/851 561 35538 < 0.85 (0.77;0.95)
S 404 89.7%)  (93.2%) '
Heterogeneity Chi-square=11.09, df=8: p>0.1 !
2] !
. design : Other !
\30 1 Vanhoeffer 00 115/128 1221132 31 58.4 d:_.— 1.05 (0.82;1.36)
Vanhoeffer 00b 13/127 1220132 09 584 -— 102 (0.79;1.31)
I I 4
| Ohtsu 03b 70170 98/105 99 379 - 130 (0.941.79)
I I !
Log-rank P <.001 Pozz0 04 54175 65173 174 277 —— 0.54 (0.37,0.78)
1 O | Thuss-Patience 05 41145 44145 43 203 _.‘I—— 0.81 (0.52;1.25)
Boku 09 2201236 2241234 206 1097 - 0.83 (0.69;1.00)
0-l— - = . . : - " . : : I subtotal 613/681  553/589 281 3122 - 0.91 (0.82;1.02)
(90 %) (93.9%) H
1 2 3 4 5 6 T 8 9 10 Heterogeneity Chi-square=15.61, df=5: p<0.01 H
. . . 1
Time From Randomization, y . Total 1946/2212  1820/2002-134.7 1081.9 + 0.88 (0.83;0.94)
(88 %) (90.9 %) !
) 025 05 10 20 40
No. at risk Test for heterogeneity Experimental Control
Chi-square=36.64, df=29: p>0.1 better J better
Any chemotherapy 1924 1688 1385 1217 1080 929 709 526 390 297 243 Tout for intoraction Treatment effect: p<0,0001
Surgery alone 1857 1568 1300 1092 952 782 583 407 267 172 138 Chi-square=0.77, df=2: p>0.1

JAMA 2010 Eur J Cancer 2012 11
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Huang D

Ajani JA
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Total
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Research

JAMA | Original Investigation

Figure 2. Network Plot for All Studies

Association Between Use of Sodium-Glucose Cotransporter 2
Inhibitors, Glucagon-like Peptide 1 Agonists, and Dipeptidyl
Peptidase 4 Inhibitors With All-Cause Mortality in Patients

GLP-1 agonist
35956 patlents

With Type 2 Diabetes
A Systematic Review and Meta-analysis

Sean L. Zheng, BM BCh, MA, MRCP: Alistair J. Roddick. BSc: Rochan Aghar-Jaffar, BMedSci, BMBS, MRCP: Matthew J. Shun-Shin, BM BCh, MRCP;

Darrel Francis, MB BChir, FRCP. MD:; Nick Oliver, MBBS, FRCP: Karim Meeran, MBBS, MD, FRCP, FRCPath

E Thec ive clinical efficacy of sodium-gl 2 (SELT2)
inhibitors, glucagon-like peptide 1 (GLP-1) agonists, and dipeptidyl peptidase 4 (DPP-4)
inhibitors for treatment of type 2 diabetes is unknown.

OBJECTIVE To compare the efficacies of SGLT-2 inhibitors, GLP-1 agonists, and DPP-4
inhibitors on mortality and cardiovascular end points using network meta-analysis.

DATASOURCES MEDLINE, Embase, Cochrane Library Central Register of Controlled Trials,
and published meta-analyses from inception through October 11, 2017.

STUDY SELECTION Randomized linical trials enrolling participants with type 2 diabetes and
a follow-up of at least 12 weeks were included, for which SGLT-2inhibitors. GLP-1 agonists.
and DPP-4 inhibitors were compared with either each other or placebo or no treatment.

DATA EXTRACTION AND SYNTHESIS Data were screened by 1investigator and extracted in
duplicate by 2 investigators. A Bayesian hierarchical network meta-analysis was performed.

MAIN QUTCOMES AND MEASURES The primary outcome: all-cause mortality: secondary
outcomes: cardiovascular (CV) mortality, heart failure (HF) events, myocardial infarction (MI),
unstable angina, and stroke; safety end points: adverse events and hypoglycemia.

RESULTS This network meta-analysis of 236 trials randomizing 176 310 participants found
SGLT-2 inhibitors (absolute risk difference [RD]. -1.0%: hazard ratio [HR]. 0.80 [95% credible
interval {Crl}, 0.71 to 0.89]) and GLP-1agonists (absolute RD, -0.6%: HR., 0.88 [95% Crl, 0.81
0 0.94]) were associated with significantly lower all-cause mortality than the control groups.
SGLT-2 inhibitors (absolute RD, -0.9%: HR., 0.78 [95% Crl. 0.68 to 0.90]) and GLP-1agonists
(absolute RD, -0.5%: HR, 0.86 [95% Crl, 0.77 to 0.96]) were associated with lower mortality
than were DPP-4 inhibitors. DPP-4 inhibitors were not significantly associated with lower
all-cause mortality (absolute RD, 01%: HR. 1.02 [95% Crl, 0.94 to 1.11]) than were the control
groups. SGLT-2 inhibitors (absolute RD, -0.8%:; HR, 0.79 [95% Crl, 0.69 to 0.91]) and GLP-1

Animated Summary Video
Supplemental content

‘Author Affiliations: Department of
Endocrinology, Imperial College
Healthcare NHS Foundation Trust.
London, Uited Kingdom (Zheng,
Aghar-Jaffar. Oliver, Meeran):
Dapartment of Cardiology, Royal

agonists (absolute RD, -0.5%: HR. 0.85 [95% Crl, 0.77 to 0.94]) were -antly associated

Foundation Trust, London, United

l Col

with lower CV mortality than were the control groups. SGLT-2 inhibitors
associated with lower rates of HF events (absolute RD, -11%; HR, 0.62 [95% Crl, 0.54 to
0.72]) and MI (absolute RD, -0.6%: HR. 0.86 [95% Crl, 0.77 to 0.97]) than were the control
groups. GLP-1 agonists were associated with a higher risk of adverse events leading to trial
withdrawal than were SGLT-2 inhibiters (absolute RD, 5.8%: HR. 1.80 [95% Crl, 1.44 to 2.25])
and DPP-4 inhibitors (absolute RD. 31%: HR. 1.93 [95% Crl, 1.59 to 2.35]).

CONCLUSIONS AND RELEVANCE In this network meta-analysis, the use of SGLT-2inhibitors or
GLP-1agonists was associated with lower mortality than DPP-4 inhibitors or placebo or no
treatment. Use of DPP-4 inhibitors was not assaciated with lower mortality than placebo or
no treatment

JAMA. 2018:319(15)-1580-1591. doi:101001jama 20183024

London, United Kingdom (Zheng,
‘Aghar-Jaffar, Shun-Shin, Francis,
Oliver, Meeran); Faculty of Life
Sciencas and Madicine, King's Collaga
London, United Kingdom (Roddick);
Division of Disbetes, Endocrinology
and Metabolism, Imperial College
London, United Kingdom
(Aghar-Jaffar. Oliver, Mesran)
Comesponding Author: Sean L.
Zheng, BMBCh, MA, MRCP,
Department of Cardiology,

Royal Brompton Hospital. Sydney
Street, Londan, UK SW3 6NP

(sean zheng@nhs.net).

Control
71692 patients

DPP-4 inhibitor
40781 patlents

Graphical representation of network
for all included trials. Connecting lines
represent head-to-head comparisons
batween drugs, indicated by nodes.
Multigroup trials contributa multiple
comparisons, resulting in 258
comparisons from 236 trials. The
thickness of lines between nodes is
proportional to the number of trials
comparing the treatments. The sizes
of the nodes are proportional to the
number of patients in each treatment.
Patients may be included in multiple
comparisons: for example, in a study
of 3 groups consisting of control and 2
diffarent drug classes, the control
group is compared with each drug
class. This is accounted for within the
network model and does not
constitute duplication of participants.
DPP-4 indicates dipeptidyl
peptidasa 4 GLP-1, glucagon-like
paptide 1; k, the number of
comparisons; n, the number of
patients par comparison;

and SGLT-2, sodium-glucose
cotransporter 2.

Zheng SL et al, JAMA 2018 ‘ 20
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16457 Articles Identified through
database searches
7042 MEDLINE
1407 SGLT-2 Inhibitor

268 Articles records identified
from published mata-analyses
B1 5GLT-2 inhibreor
68 GLP-1 agonist

XJEREIBR

MWxkEBOEHROIO-HF 17 IS A

Figure 1. Summary of Study Retrieval and Identification for Network Meta-analysis

119 DPP-4 inhibitor

2498 GLP-1 agonist
3137 DPP-4 inhibttor
5059 EMBASE
969 SGLT-2 Inhibitor
1791 GLP-1 agonist
2299 DFP-4 Inhibttor
4356 CENTRAL
782 SGLT-2 Inhibitor
1792 GLP-1 agonist

o SR FEAEESGLT-2, GLP-1.
DPP-4%tbEUTe 54 ME ELER G ER
— o RIK121 B L E DB
B EUTETY RIRA > N S

782 SGLT-2 Inhibitor
1792 GLP-1 agonist
1782 DPP-4inhibitor

| 13407 Titles and abstracts screened |

10795 Excluded (not relevant)

2612 Full-text articles screened

2376 Excluded
75 Animal study
158 Conference publication
766 No relevant outcomes reported
246 Ineligible comparison
282 Inaligible study design
143 No diabetes ortype 1 diabetes
114 Non-English publication
40 Follow-up <12 weeks
529 Review or meta-analysis
23 Study protocol

FRZROIEMENE - BIRMEOBELR

B SHY(C2 365 BRN AT SR

236 Randomized clinical trials Included In analysis

65 SGLT-2 Inhibitor vs control (40009
participants, 76 133 participant-y)

65 GLP-1 agonist vs control (55740
participants, 115 176 participant-y)

83 DPP-4 inhibitor vs control (67 958
participants, 106970 participant-y)

23 Between drug classes (12603
participants, 11 887 participant-y)

DPP-4 indicates dipeptidyl peptidase
4; GLP-, glucagon-like pepride 1;

and SGLT-2, sodium-glucose
cotransporter 2.
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Statistical analysis (3&#%)

e Network meta-analysis comprises direct and indirect comparisons
between multiple interventions, allowing comparisons to be made
when direct trial evidence is scarce (ZULW).

e This approach respects randomization but does not represent
randomized evidence.

e A Bayesian hierarchical network meta-analysis was performed -
Fixed- or random-effects models were selected for each outcome
based on the deviance information criterion (DIC).

e Analyses were performed using Markov-chain Monte Carlo
methods. Results were presented as hazard ratios (HRs) with 95%
credible intervals (CrlIs).

EODEZEO/N—-NCERBASNE T
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o BiZLLE(direct comparison)DifiS
o IE DAY TEMIND. BULEZITOTLWARCTOMS
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e consistency assumption (—EI4$0OIRTE)
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Figure 2. Network Plot for All Studles
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Figure 2. Network Plot for All Studles
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GLP-1 agonist
35956 patlents

DPP-4 inhibitor
40721 patlents

Control
71652 patlents

SGLT-2 Inhibitor
27881 patients
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Primary outcome: All-cause mortality

GLP-1 agonist
27,373 patients

Control
57,022 patients

SGLT-2 inhibitor

19,587 patients

Zheng SL et al, JAMA 2018: Figure2, eFigure3 ‘
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Table. Study Participant Characteristics®

Mean (SD)
Drug Type No. of Trials Total No. Randomized Men, % Age, y BMI HbA, ., %
DPP-4 inhibitor vs control 83 67958 54.7 (9.4) 57.9 (5.3) 29.3(2.9) 8.16 (0.61)
GLP-1 agonist vs control 65 55740 55.1(11.4) 57.1(3.8) 31.5(3.5) 8.11(0.36)
SGLT-2 inhibitor vs control 65 40009 57.9 (10.4) 58.0 (3.7) 29.3 (5.0) 8.05(0.32)
DPP-4 inhibitor vs GLP-1 agonist 14 8024 50.9 (7.5) 52.9 (4.4) 32.6(2.3) 8.2 (0.20)
DPP-4 inhibitor vs SGLT-2 inhibitor 8 4121 56.0 (5.5) 55.5(2.1) 30.9(1.2) 8.0 (0.39)
GLP-1 agonist vs SGLT-2 inhibitor 1 458

Abbreviations: BMI, body mass index, calculated as weight in kilograms
divided by height in meters squared; DPP-4, dipeptidyl peptidase 4;

GLP-1, glucagon-like peptide 1; HbA,., hemoglobin A,_; SLGT2, sodium-glucose

cotransporter 2.

? The Table represents data from studies stratified by the intervention and
comparator. Control refers to placebo or no treatment. There was 1 study
assessing GLP-1agonist compared with a SGLT-2 inhibitor.

DPP-4 vs SGLT-20DLEEICV T, D UERINER DN, B8
Zheng SL et al, JAMA 2018: Table ‘ 30
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All-cause mortality

ks . éyﬁt(c.jb\t\ _E&'I‘Eo)ﬁﬁnﬁ‘?\

Comparison Events Trials  Evidence HR (95% Crl) ROR (95% CI) P-value
Direct 0.59 (0.24-1.47) —o——

DPP4:GLP1 20 7 0.76 (0.28-2.10) —0r— 0.60
Indirect 0.86 (0.77-0.97) e
Direct 0.98 (0.90-1.07) C

DPP4:Cortrol 2288 41 1.17 (0.27-5.11) —— 0.83
Indirect 0.82 (0.32-2.21) — o
Direct 1.38 (0.25-11.23) @

DPP4:SGLT2 6 4 1.82 (0.20-16.68) o 0.60
Indirect 0.78 (0.68-0.90)
Direct 1.14 (1.06-1.23) ©

GLP1:Control 2520 25 0.68 (0.05-9.35) —O—— 0.78
Indirect 1.52 (0.56-4.06) e
Direct 0.26 (0.01-2.45) <

GLP1:SGLTZ 4 1 0.52 (0.05-5.62) — O 0.59
Indirect 0.92 (0.80-1.05) ¥
Direct 0.80 (0.71-0.89) e

Control:SGLT2 1207 25 0.86 (0.04-20.28) — 0.93
Indirect 0.95 (0.24-3.99) |

006250125 025 05 1 2 4 001 01 1 10 100

Hazard Ratio (95% Crl)

Zheng SL et al, JAMA 2018:

RoR (95% Cl)

eFigure9
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o ETOHAFEDEDOIALANTOVE

o GLP-1&SGLT-2(33>MI—ILEDE
SEC !

o J\&'—KLEAHY 0.88. 080

o UZDZEMN-0.6%. -1.0%120DT.
Number Needed to Treat(d.
166.7. 100.0A

o GLP-1¢(SGLT-2(3DPP-44£DFET N
o J\—RLEA' 0.86.0.78

E Primary outcome: all-cause mortality, 97 trials; [2=12%

Treatment

Comparator

Ahsolute RD
(95% Crl), %

HR (95% Crl)

DPP-4 inhibitor
GLP-1 agonist
SGLT-2 inhibitor

vs Control

0.1(-0.3t00.6)

-0.6(-1.0t0-0.3)
-1.0(-1.5t0-0.6)

1.02(0.94to0 1.11)
0.88 (0.81t00.94)
0.80(0.71t00.89)

Control
GLP-1 agonist
SGLT-2 inhibitor

vs DPP-4 inhibitor

0.1(-04t002)
-0.5(-0.9t0-0.2)
-0.9(-1.2t0-0.4)

0.98 (0.90 to 1.06)
0.86 (0.77 t0 0.96)
0.78 (0.68 0 0.90)

Control
DPP-4 inhibitor
SGLT-2 inhibitor

vs GLP-1 agonist

06(03t01.0)
0.7(02t01.3)

-0.4(-0.9t00.2)

1.14(1.06t01.23)
1.17 (1.04t0 1.30)
0.91(0.79t0 1.04)

Control
DPP-4 inhibitor
GLP-1 agonist

vs SGLT-2 inhibitor

09(04t01.5)
1.0(0.4t01.7)
0.4(-0.1t00.9)

No. of No. With Total No.
Treatment Trials Events (%) of Patients
Control 88 2955 (5.2) 57022
DPP-4 inhibitor 49 1171(3.9) 30178
GLP-1 agonist 32 1195 (4.4) 27373
SGLT-2 inhibitor 29 714 (3.6) 19587

Zheng SL et al, JAMA 2018: Figure3

1.25 (1.12 to 1.40)
1.28(1.11t0 1.47)
1.10 (0.96 to 1.26)

Favors : Favors
Treatment : Comparator

0.5

1.0
HR (95% Crl)
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E Primary outcome: all-cause mortality 58 Trials
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Adverse events leading to withdrawal (Random-effects)

Favors Treatment Favors Comparator
Treatment Comparator ARD (95% CI) HR (95% Crl)
DPP-4 inhibitor +0.2% (-0.5% to +1.0%)  1.04 (0.89-1.21) -0
1

GLP-1 agonist vs Control +4.7% (+3.3% lo +6.5%) 2.00(1.70-2.37) —0—
SGLT-2 inhibitor +0.5% (-0.2% to +1.5%)  1.11 (0.95-1.31) lo— 0.8
Control -0.1% (-0.6% to +0.4%)  0.97 (0.83-1.12) —O— 5)5

s

@
GLP-1 agonist vs DPP-4 inhibitor +3.1% (+2.0% to +4.5%) 1.93 (1.59-2.35) —0— e

D4
SGLT-2 inhibitor +0.2% (-04% to +1.1%)  1.07 (0.87-1.32) —lo—
Control -3.5% (-4.1% 10 -2.9%)  0.50 (0.42-0.59) —O— 02
DPP-4 inhibitor vs GLP-1 agonist -3.4% (-4.0% to -2.6%)  0.52 (0.43-0.63) —@— 0 m = = = = = = = = = = -

1 2 3 4
SGLT-2 inhibitor -3.1% (-4.0% to -2.2%)  0.56 (0.44-0.69) ——
Rank
Best Worst
Control -0.7% (-1.7% to +0.4%)  0.90 (0.76-1.05) - mem=——— Contro| = DPP-4i
DPP-4 inhibitor vs SGLT-2inhibitor ~ -0.5% (-1.7% to +1.1%)  0.93 (0.76-1.15) —O— - = = 3LP-1a SELT-2
GLP-1 agonist +5.8% (+3.2% to +9.0%)  1.80 (1.44-2.25) —0—
186 frials; 12 = 4% ; T T v
0.25 0.5 1 2 4

Treatment Number of trials Events (%) Total Patients Hazard Ratio (95% Crl
Control 172 2112 (4.7) 44,768
DPP-4 inhibitor 86 658 (3.4) 19,620
GLP-1 agonist 60 2278 (7.1) 32,094
SGLT-2 inhibiter 64 1584 (7.2) 21,921
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Adverse events leading to withdrawal

Comparison Events Trials  Evidence HR (95% Crl) RoR (95% Cl) P-value
Direct 2.05(1.68-2.53) —0—

DPP4:GLP1 510 12 1.68 (1.05-2.68) —0— 0.03
Indirect 1.53(1.31-1.79) —-0-
Direct 0.96 (0.83-1.10) -

DPP4:Control 898 1 0.58 (0.35-0.98) —0— 0.04
Indirect 1.50(1.20-1.88) —o—
Direct 1.31 (0.92-1.89) N

DPP4:5GLT2 162 8 1.36 (0.81-2.30) 00— 0.25
Indirect 1.00(0.87-1.16) =
Direct 0.64 (0.69-0.69) o

GLP1:Control 2902 48 1.28 (1.06-1.56) - 0.02
Indirect 0.39 (0.30-0.52) —O—
Direct 0.63 (0.16-1.59) O

GLP1:5GLT2 14 1 0.93 (0.29-2.96) — 0.90
Indirect 0.61 (0.55-0.68) -0
Direct 0.98 (0.90-1.07) @

Control:SGLTZ2 2351 59 0.78 (0.37-1.63) —O— 0.50
Indirect 1.23 (0.81-1.88) —0—

0125 025 05 1 9 1 04 1 10

Hazard Ratio (95% Crl)

RoR (95% CI)
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GRADE System

e To assess the quality (or certainty) of evidence and strength
of recommendations
o GRADE/\> RJYIEREEIR
(https://gradepro.org/resources/#handbook)

GRADE

GRADE

Welcome to the GRADE working group

rom evidence to recommendations — transparent and sensible
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GRADETOHIER%

Approach

Step 1
Present direct and indirect estimate
for each comparison of the evidence network

Step 2
Rate quality of direct and indirect estimate

Step 3
Present NMA estimate

Step 4
Rate quality of NMA estimate

A body of evidence starts as: high | @2®®D

Example
Comparison Direct evidence Indirect evidence Network meta-analysis
0Odds ratio Quality of Odds ratio Quality of 0Odds ratio Quality of
(95% CI) evidence (95% CI) evidence (95% CI) evidence
Alendronate 0.49 0.53
vraloxifene (0.04 to 5.45) (0.30 to 0.90)
Comparison Direct evidence Indirect evidence Network meta-analysis
0Odds ratio Quality of 0Odds ratio Quality of 0dds ratio Quality of
(95% CI) evidence (95% CI) evidence (95% CI) evidence
Alendronate 0.49 @00 0.53 @®®0
vraloxifene (0.04 to 5.45) Low (0.30 to 0.90) Moderate
Comparison Direct evidence Indirect evidence Network meta-analysis
Odds ratio Quality of 0dds ratio Quality of Odds ratio Quality of
(95% ClI) evidence (95% ClI) evidence (95% CI) evidence
Alendronate 0.49 P00 0.53 CICICIO) 0.51
v raloxifene (0.04 to 5.45) Low (0.30t0 0.90) Moderate (0.29 t0 0.87)
Comparison Direct evidence Indirect evidence Network meta-analysis
Odds ratio Quality of 0Odds ratio Quality of Odds ratio Quality of
(95% CI) evidence (95% CI) evidence (95% Cl) evidence
Alendronate 0.49 @P00 0.53 CICICI®) 0.51 CICIC)e)
v raloxifene (0.04 to 5.45) Low (0.30 to 0.90) Moderate (0.29 t0 0.87) Moderate
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* 5 factors that can lower quality

1. Risk of bias criteria %

* Lack of randomization (non-randomized or observational studies)

lowers confidence to low

Inconsistency (or heterogeneity) _[=
Indirectness (PICO and applicability) Wﬂ = 'ﬂlf
Imprecision 2

Publication bias &

A

3 factors can increase quality
1. large magnitude of effect [
2. opposing plausible residual bias or confounding _,|
3. dose-response gradient L&

https://training.cochrane.org/sites/training.cochrane.org/| 39




NMADHEEFER D XTI 55 514l

High certainty and direct
evidence contributes as
much as indirect evidence

|
Rate CiE
direct estimates
o
* Risk of Bias \
* Inconsistency

* Indirectness
* Publication bias

S | )

Not sufficient evidence,
moderate, low or very
low certainty

https://training.cochrane.org/sites/training.cochrane.org/| 40




CINEMA

o BIMAZIFTIE. FHERICAYTE (incoherence) HMEUS3
e Avs B.Bvs C. Avs CC=IRHNELDS

@l CINEMA My Projects Documentation

Confidence in Network Meta-Analysis

Welcome to CINeMA!

CINeMA (Confidence in Network Meta-Analysis) is a web application that simplifies
the evaluation of confidence in the findings from network meta-analysis.

It is based on a methodological framework described in [1] which considers six
domains: within-study bias, reporting bias , indirectness , imprecision ,
heterogeneity and incoherence .

Key to the CINeMA methodology is the contribution matrix , which shows how
much information each study contributes to the results from network meta-analysis.

[ 1. Salanti G, Del Giovane C, Chaimani A, Caldwell DM, Higgins JPT. Evaluating the quality of evidence
from a network meta-analysis. PloS One. 2014;9(7):€99682. |

How to cite CINeMA

CINeMA: Confidence in Network Meta-Analysis [Software]. Institute of Social and
Preventive Medicine, University of Bern, 2017. Available from cinema.ispm.unibe.ch

https://cinema.ispm.unibe.ch/#‘ 41
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Waitlist

acebo
_ Psychological placebo
,’ . Exercise

5\ Self-help without support

Individual CBT

O 11
Noradrenaline and
2 ]
Crowp CBY selective serotonin antagonists
137
Short-term psychodynamic ¢ 14
therapy \ /

Other psychological therapy &
25

Exposure in vivo and
social skills training

Monoamine oxidase

inhibitors

Benzodiazepines

Contrast SMD 95% Crl Interval
41vs.31 -0.88 (-12710-049) - (NTto-0.42) 36 —_——
41vs.23 -041 (-0.80t0-0.02) -  (NTto0.06) 36 —o—
36vs.1 156 (-1.8610-127) 36 (-2.05t013.61) 7 —0== :
36vs. 16 -069 (-1.0410-035) 36 (-126104.91) 16 ==
36vs.24 -073 (-1.06t10-0.40) 36 (-1.42t05.61) 25 —
41vs.2  -121  (-1.60t0-0.83) - (NTto-039) 36 —0— ]
17vs.2  -047 (-0681t0-026) 17 (-1331050.71) 12 =
13vs.2  -045 (-0.6510-0.25) 13 (-1.33t0139.66) 4 O}
39vs. 18 -036 (-091100.18) 39 (-1.31t03.60) 36 ——
38vs.21 -022 (-0.7010027) 38 (-1.16103.71) 36 ——
18vs.2 -053 (-0.65t0-0.40) 39 (-1.48108.79) 36 e m—
23vs.2  -081 (-1.0510-0.56) 23 (-2.691t00.17) 36 =0 j
36vs.2 -1.09 (-1.4110-0.77) 36 (-2.111034.05) 18 O :
16vs.2  -040 (-065t0-0.14) 36 (-1.431017.40) 12 ==y
19vs.2 049 (-067t0-032) 19 (-1.551029.73) 23 ==
25vs.24 -0.05 (-049t00.39) 25 (-1.161t0554.74) 39 ——
31vs.8 007 (-01710032) 31 (-13.67t01.22) 36 =0
34vs. 1 102 (-1.4210-063) 34 (-221t010129) 5 —— ‘
31vs.1  -080 (-1.02t0-0.58) 31 (-16.381t00.40) 36 e
32vs.30 -025 (-0.61100.12) 32 (-157t05.66) 36 —0—
1Mvs.2 -042 (-0.89100.04) 11 (-1.84t0856.05) 34 =
9vs.2  -025 (-051100.01) 9 (-1.68t046.63) 36 ==
40vs.35 -005 (-052100.43) 40 (-1.53103.12) 36 =q—
30vs.24 -0.02 (-0271t0022) 30 (-8.80t01.46) 36 ==
15vs.2  -041 (-0.6310-0.19) 15 (-1.92t049.40) 23 —o0—
2vs.2 -027 (-04810-0.06) 22 (-1.81t05.92) 18 O
8vs.1  -088 (-1.0410-071) 8 (-2.86100.68) 36 2= :
8vs.6  -021 (-04610004) 8 (-13.40t01.36) € —o—
37vs.30 -010 (-0.4610025) 37 (-1.84107.10) 36 —
8vs.7  -003 (-03410028) 8 (-17.13t01.72) 7 SRS
31vs.23 0.47 (0.21 to 0.74) 36 (-1.32t02.58) 23 e
21vs.2  -060 (-0.95t0-025) 21 (-2.41t010.57) 36 ==
12vs.2  -033 (-093t00.28) 12 (-2.30t059.55) 36 s
r T T T T T T 1
a0 -4 =3 2 - 0 1 2 3
Invariant Interval SMD

Base-case recommended treatment s 41.

Phillippo DM

et al Ann Int Med 2019 ‘ 42
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