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Study
(intervention/
control) Date Methods Participants Type of surgeries Interventions Follow-up
Mangano (99/ 1996 Randomised Inclusion: previous myocardial infarction (MI), typical angina or atypical ~ Major vascular, intra-abdominal, 5-10 mg intravenous (IV) or 50-100 mg G-month, 1-year
101) double-blind angina with a positive stress test, or at risk of coronary artery disease orthopaedic, neurosurgical or oral atenolol 30 min pre surgery and and 2-year
placebo-controlled trial (CAD) as indicated by two of: age 65, hypertension, current smoking,  other surgery continued until discharge, or a maximum outcomes
cholesterol concentration =6.2 mmol/L and diabetes of 7 days post surgery
Bayliff (49/50) 1999 Randomised Inclusion: age =18. Exdusion: asthma, congestive heart failure (CHF), Lobectomies, pneumonectomies, Propanolol 10 mg four times 1 day pre Outcomes at
double-blind second or third degree heart block, history of supraventricular oesophagectomies. surgery, and continued for 5 days post hospital discharge
placeba-controlled trial tacchyarrnsthmias, on a p-blacker, diltiazem, digoxin, quinidine, surgery
procainamide, amiodarone, verapamil, or sensitivity to B-blockers
DECREASE | (59/ 1999 Randomised controlled Inclusion: at least ane cardiac risk factor (age =70 years, prior MI, CHF,  Elective vascular surgery 5-10 mg oral hisoprolol from an average 30 les
53) study ventricular arrhythmia, diabetes, limited exerdse capacity), who had a of 37 (at least 7) days pre surgery and
positive dobutamine echocardiogram (DSE). Exdusion: already on continued for 30 days post surgery O
ﬁblackers extensive wall motion abnormalrtlm asthma c
POBBLE (55/48) 2005 Inclusios \ hefore 30-q al- les
Exclusio brtic ° lol
Method | oo Partmpants Intervention o
unstabldsng 3
DIPOM (462/459) 2006 Randomised Inclusion: age =39 years, with d|abetes. Exclusion: on or allergic to Orthopedic, intra-abdominal, 50100 mg oral metoprolol 1 day before Med - ep o jup
double-blind B-blockers, NYHA class IV, third degree atrioventricular block, pregnant,  neumlogical, vascular, surgery and continued until hospital of 1f e
placebo-controlled trial breast feeding or in previous DIPOM trial gynaecological or other surgery discharge, or a maximum of 8 days post (ran
surgery 30n
MaVs (246/250) 2006 Randomised Inclusion: ASA class <3. Exdusion: current or recent p-blocker use, Vascular surgery 25-100 mg oral metoprolol within 2h pre  30-g
double-blind amiodarone, airflow obstruction requiring treatment, history of CHF or surgery, then oral or IV metopralol until 6-my mes
placebo-controlled trial atrioventricular (AV) block, previous adverse reaction, previous hospital discharge or 5 days post surgery
participation in MaVs study
Meary (18/20) 2006 Randomised Inclusion: one of previous MI or ischaemia on ECG, history of angina, Emergency general or orthopaedic  1.25 mg IV atenolol in the anaesthetic Mortality to
placebo-controlled trial history of stroke or transient ischaemic attack; or two of age surgery room, then every 30 min during surgery, hospital discharge
=65 years, hypertension, current smoking, cholesterol = 6.2 mmol/L, then oral or IV atenolol daily for 7 days and at 1 year

diabetes. Exclusion: already on or intolerant to p-blockers, bradycardia,
COPD or asthma, second or third degree heart block, cardiovascular
collapse or hypovolaemia, anaesthetist feels patient not fit for
B-blockers

post surgery
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Records identified through Additional records identified
Pubmed through other sources
(n = 265) (n = 83)
l I
Records after duplicates removed
(n =300)
Records screened Records excluded
(n =300) (n=282)
Full-text articles Full-text articles
assessed for eligibility excluded (n =7)
(n=18) 2 Duplicates
1 Not intention to treat
1 Postoperative only
Studies included in 3 Did not meet time
quantitative synthesis point criteria
(meta-analysis)
in=11

Bouri, S. et al.: Meta-analysis of secure randomized controlled trials of B-blocaker to prevent perioperative death in non-cardiac surgery, Herat, 100, 456-464, 2014.
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218 “w Xtk (odds ratio)
L XL (risk ratio)
1705 ) \'5'— RLE (hazard ratio)

2B | ) X D% (risk difference)
g SEISMEDZ (mean difference)

SAEL SN IIIEDZ (standardized mean difference) ™
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MEREDT ST v NIVEKIR : Forest plot

FRIMVIE TR IC B EMT R 2516 LIS BAF RICLLEGIRRZMME UIC XY P Y ADBRTH .

Patient : INEMADFMESITDIMNAEA ANV D ZXONSNEBICKT LT,

Intervention : BERETIRDIRSH,

Control : BEEIEEIRS UZVEEBICLENT

Outcome : ffi% 30 B&H DU\ HERIFERTRBIRAFHBIES - IEBPEBINHIEE, WD, EIME)D

2D ZERS=ED.
B-Blockers Control .
Events, Total, Total, RR Favors | Favors

Source No. No. Events, No.  No. (95% ClI) B-Blockers Control
Low risk of bias :

BBSA 1 110 0 109 2.97 (0.12-72.19) TT TV = \
Baylif 2 49 1 50 2.04(0.19-21.79) -. ﬂEI/Q @Eﬂﬂ@&ﬂ%%&@
DIPOM 20 462 15 459 1.32(0.69-2.55) | 5%1 %E Eﬁzﬁ

MaVs 0 246 4 250 0.11(0.01-2.09) = :
st s e a7 1300317 = [BROBFEOZFAT X
e w1 s owesasw e |« BAMITUCHRERV
o (0ipess 1200016 " 95N IEFEXE

High risk of bias

Poldermans 2 59 g 53 0.20(0.05-0.88) —-— 058 EEICERULCED

Dunkelgrun 10 533 16 533 0.63(0.29-1.36) —-

H \
Subtotal (12=44%; P=.18) 0.42 (0.15-1.23) — D\FOFESt p|0t_6855,
Overall 0.94 (0.63-1.40) <>
{}=309‘6;P=.16 T T TTTTIm T T T II'I T TTTTITTT T T TTTTIT
Interaction test between groups, P=.04 0_61 0!1 1?0 1'0 150

Risk Ratio (95% Cl)

Bouri, S. et al.: Meta-analysis of secure randomized controlled trials of B-blocakade to prevent perioperative death in non-cardiac surgery, Herat, 100, 456-464, 2014.
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B-Blockers Control \

Events, Total, Total, RR Favors Favors
Source No. No. Events, No. No. (95% CI) B-Blockers : Control
Low risk of bias I
BBSA 1 110 0 109 ' 2.97(0.12-72.19) : .
Bayliff 2 49 1 50 2.04(0.19-21.79) : u
DIPOM 20 462 15 459 ' 1.32(0.69-2.55) I
MaVs 0 246 4 250 0.11(0.01-2.09) = :
Neary 3 18 5 20 0.67(0.19-2.40) —.J:—
POISE 129 4174 97 4177 1.33(1.03-1.73) =
Mangano 4 99 5 101 = 0.82(0.23-2.95) +
POBBLE 3 55 1 48 2.62(0.28-24.34) : u
Yang 0 51 1 51 0.33(0.01-8.00) = :
Subtotal (/2=0%; P=.68) 1.27 (1.01-1.60) i
High risk of hias i
Poldermans 2 59 9 531 0.20(0.05-0.88) —.—i
Dunkelgrun 10 533 16 533 0.63(0.29-1.36) —-
Subtotal (12=44%; P=.18) 0.42 (0.15-1.23) <>+-
Overall 0.94 (0.63-1.40) <>
12=30%; P=.16
Interaction test between groups, P=.04 / 0_61 a ””(']"_1 a '””1'_'0 a '””1"0 a Imllltl)o

R¥NERE(Relative Risk) Risk Ratio (95% Cl)
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ARBEREFTEIET IV

m BEEZERTET IV (Fixed-effect model)
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m ZEIHREFT )L (Random-effect model)
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B-Blockers Control ‘
Events, Total, Total, RR Favors Favors
Source No. No. Events, No. No. (95% CI) B-Blockers : Control
Low risk of bias :
BBSA 1 110 109 2.97(0.12-72.19) : =
Bayliff 2 49 1 50 2.04(0.19-21.79) : u
DIPOM 20 462 15 459  1.32(0.69-2.55) I
MaVvs 0 246 4 250 0.11(0.01-2.09) = :
Neary 3 18 5 20 0.67(0.19-2.40) —.J:—
POISE 129 4174 97 4177 1.33(1.03-1.73) =
Mangano 4 99 101  0.82(0.23-2.95) +
POBBLE 3 55 48  2.62(0.28-24.34) : i
Yang 0 51 e ees—aaes ”

Subtotal (12=0%; P=.68)

a

High risk of bias

BECRNWCENSEBMETFBDH SN

53 0.20(0.05-0.89) S

Poldermans 2 59 9 ,;
Dunkelgrun 10 533 16 Fan  Acasnanaoac, —
Subtotal (/2=44%; P=.18) < = £H€®®H&AME¢\ IRNDIL, FREREAVDSNC EIC
Overall 1&?‘@“57:&))\ , _
12=30%; P=.16 R \ L
Interaction test between groups, P=.04 | ERXTREIEEEDBRECTHD.

KEMUNBOONICIHES
NEZ5N,

Risk Ratio (95% ClI)
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INFR(HBRR)/ N 77 ADFEEY : funnel plot
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One Sample t-test
data: Dataset$ﬂ]1,§7lu FIBRE
t = -2.0711, df = 5, p-value = 0.08311
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B _OFVHNAEZERDBERDT —2H (Silagy, 2003)
Silagy(2003)([d, —IOFVHAICKDEEMNREXI P ST IIRITDEHIC, 26BDZDLKDS
MRZFHAEB LS. UTNEZDRETHDEESHL, V< ETeNBMUEERE UCHKERSEN).
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. **
BIBEY HEREY SITEY BREY

Studyname qt tt qc tc
Blondal89 37 92 24 90
Campbell91 21 107 21 105
Fagerstrom82 30 50 23 50
Fee82 23 180 15 172
Garcia89 21 68 5 38
GarveyOO 75 405 17 203
Gross95 37 131 6 46
Hall85 18 41 10 36
Hall87 30 71 14 68
Hall96 24 98 28 103
Hjalmarson84 31 106 16 100
Huber88 31 54 11 60
Jarvis82 22 58 9 58
Jensen91 90 211 28 82
Killen84 16 44 6 20
Killen90 129 600 112 617
Malcolm80 6 73 3 121
McGovern92 51 146 40 127
Nakamura90 13 30 5 30
Niaura94 5 84 4 89
Pirie92 75 206 50 211
Puska79 29 116 21 113
Schneider85 9 30 6 30
Tonnesen88 23 60 12 53
Villa99 11 21 10 26
Zelman92 23 58 18 58
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Dataset <- Eb silavi i 4

read.table("C:/lsers/Tosh - nEEEREE Snoking.cev”,
hearder=TRUE, sap=",", na.| LA2LIUYALXIELR 'E L FiTI=TRUE,

quate="¥"", strip.whitesT| @ EFVTLHIADHE ¢
Dataget <~ read.table("C:/U
header=TRUE, sep=",", na.strinfs=c(™", "NA"), dec- .

op/HER - Z‘%fé]i—‘higﬂmokl
, FIT1=TRUE, quotez"¥

<

strip.white=TRUE]
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> Dataset <-

+  read.tahle("C:/lsers/Toshin Shimokawa/Desktop/@ES - LR EEFEE Snoking.cov’
+  headerzTRIE, sep=",", na.strings=c(™, "NA"}, dec=".", fill=TRUE,

+  quote="¥"", strip.white=TRUE)

> Dataset <- read.tahle("C:/Users/Toshio ShlmokawafDesktDpffél‘*i# - ﬂ%fﬁi—?xigﬁmc
+  header=TRUE, sep=",", na.strings=c(™", "NA™), dec=".", fill=TRUE, auote="¥""

+  strip.white=TRUE)
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Forest plot

BER | BB || o Do \
Experimental Control BREHUREHC LN TRIBREICRI LD Weight  Weight
Events Total||[Events Total Odds Ratio OR 95%-Cl| (fixed) (random)
37 92 24 90 T 1.85 [0.99; 3.46]| 4.0% 4.8%
21 107 21 105 _._:r, 0.98 [0.50; 1.92] 4.7% 4.3%
30 50 23 50 ——.'— 1.76 [0.80; 3.89] 2.5% 3.4%
23 180 15 172 ——'f— 1.53 [0.77; 3.05] 3.7% 4.2%
Garcia89 21 68 5 38 i 295 [1.01; 8.62]] 1.2% 2.1%
Garvey00 75 405 17 203 ‘:L—'— 2.49 [1.43; 4.34] 5.0% 5.6%
Gross95 37 131 6 46 ——— 262 [1.03; 6.71]] 1.7% 2.6%
Hall85 18 41 10 36 ——:‘-'— 2.03 [0.78; 5.29] 1.6% 2.5%
Hallg7 30 71 14 68 —:r—'— 2.82 [1.33; 5.99] 2.3% 3.7%
Hall9o6 4 28 103 —"—: 0.87 [0.46; 1.64] 5.6% 4.7%
Hjalmarson84 16 100 —:LF'— 2.17 [1.10; 4.28] 3.2% 4.3%
Huberss 11 60 i ———— 6.00 [2.57;14.01]] 1.2% 3.1%
Jarvis82 -:‘—'— 3.33 [1.37; 8.08] 1.5% 2.9%
Jensen91l T 1.43 [0.84; 2.44]| 6.3% 5.9%
Killen84 16 44 ——",*— 1.33 [0.43; 4.15] 1.4% 1.9%
Killen90 129 600 —'—E 1.23 [0.93; 1.64]| 23.7% 10.5%
Malcolm80 6 73 r— 3.52 [0.85;14.54]] 0.6% 1.3%
McGovern92 51 146 —"—.L“ 1.17 [0.70; 1.94] 7.6% 6.3%
Nakamura90 13 30 ———— 3.82 [1.15;12.71]] 0.8% 1.7%
Niaura94 5 84 . 1.34 [0.35; 5.19]| 1.0% 1.4%
Pirie92 75 206 —— 1.84 [1.20; 2.82] 8.6% 7.6%
Puska79 29 116 ——*:"— 1.46 [0.78; 2.75] 4.4% 4.7%
Schneider85 9 30 ——.t— 1.71 [0.52; 5.62] 1.1% 1.7%
Tonnesen88 23 60 12 53 —i—'— 2.12 [0.93; 4.86] 2.1% 3.2%
Villa99 11 21 10 26 t—f‘— 1.76 [0.55; 5.64] 1.2% 1.8%
Zelman92 23 58 18 58 T 1.46 [0.68; 3.14] 3.0% 3.6%
BEEMEET )L Fixed effect model 3140 2706 X 1.67 [1.47; 1.90] 100.0% -
TEWMETF )L Random effects model | | | | 1.75 [1.48; 2.07] -~ 100.0%

Heterogeneity: 1° = 28%, 1° = 0.0475, p = 0.09

] 0.1 05 1 2 10
ZEETIVICRITDMFTEDE

CochranDQI&ETE




Forest plotlCXTMd S E ZRDEHH

HA ‘:_'*Xﬁ
OR 95%-CI %W (fixed) %W (random) o _
Blondal89 1.8500 [0.9892; 3.4599] 4.0 4.8 %ﬁsﬁﬁ@%ﬁ%(lzorest p|0t®€t(;7§5ﬁ§%)
Campbell91l 0.9767 [0.4971; 1.9193] 4.7 4.3
Fagerstrom82 1.7609 [0.7965; 3.8929] 2.5 3.4
Fee82 1.5333 [0.7713; 3.0481] 3.7 4.2
Garcia89 2.9489 [1.0094; 8.6152] 1.2 2.1
Garvey00 2.4866 [1.4256; 4.3372] 5.0 5.6
Gross95 2.6241 [1.0265; 6.7083] 1.7 2.6
Hall85 2.0348 [0.7829; 5.2886] 1.6 2.5
Hall87 2.8223 [1.3289; 5.9938] 2.3 3.7
Hall96 0.8687 [0.4614; 1.6356] 5.6 4.7
Hjalmarson84 2.1700 [1.1005; 4.2788] 3.2 4.3
Huber88 6.0040 [2.5721; 14.0146] 1.2 3.1
Jarvis82 3.3272 [1.3706; 8.0768] 1.5 2.9
Jensen9l 1.4345 [0.8429; 2.4414] 6.3 5.9
Killen84 1.3333 [0.4279; 4.1550] 1.4 1.9
Killen90 1.2349 [0.9310; 1.6382] 23.7 10.5
Malcolm80 3.5224 [0.8531; 14.5429] 0.6 1.3
McGovern92 1.1676 [0.7040; 1.9365] 7.6 6.3
Nakamura90 3.8235 [1.1500; 12.7126] 0.8 1.7
Niaura94 1.3449 [0.3487; 5.1879] 1.0 1.4
Pirie92 1.8435 [1.2044; 2.8218] 8.6 7.6
Puska79 1.4603 [0.7750; 2.7515] 4.4 4.7
Schneider85 1.7143 [0.5228; 5.6207] 1.1 1.7
Tonnesen88 2.1239 [0.9285; 4.8583] 2.1 3.2
Villa99 1.7600 [0.5489; 5.6433] 1.2 1.8
Zelman92 1.4603 [0.6791; 3.1403] 3.0 3.6

Number of studies combined: k = 26

o o%-ch -z prvalue | ERIFAIMIEBB )| (fixed effect model), ZBWERET)L(mixed

Fixed effect model 1.6698 [1.4684; 1.8988] 7.82|< 0.0001

Random effects model 1.7516 [1.4831; 2.0686] 6.60|< 0.0001 | effect model) T p B (Forest plotiCERm=NZKLY)

Quantifying heterogeneity:

tau”2 = 0.0475; H = 1.18 [1.00; 1.50]1; I"2 = 28.4% [0.0%; 55.8%] Eg'ﬁd)gmﬁfﬁﬁ%

Test of heterogeneity: .
0 d.f. p-value | Cochran®QIEE
34.90 25 0.0900

Details on meta-analytical method:
- Mantel-Haenszel method
- DerSimonian-Laird estimator for tau”2




Funnel plot

g X7

A
Linear regression test of funnel plot asymmetry (efficient score)
& =
. — — Funnel plotD3EXIMMEDIRRE
S ata: res = —~ .
. t = 2.3261, df = 24, p-value = 0.02878 (BRIES5IIIEXTFR)
i alternative hypothesis: asymmetry in funnel plot
AN sample estimates:
i ) bias se.bias slope
1.2911844 0.5550812 0.1126996
02 - .
Pie < >
u% o o iio
- /e o i
< ) i
2 ’ o i
8 04 1o
@ ! i °
. [ °
Pioe
06 iof
T T T
0.5 2.0 5.0
Odds Ratio
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FT—SDEEE(2)

B 2iELEDOEEZ ¥ DT — & (Everitt and Pickles, 2000)

Everitt(2000)[d, REHNERFHICEATDI_DDERBEDIHEBZTMZLLE UICAHBDS V5 AMELLESGT
fRamUC\d, CCTOPIRAAG, REHFEREEHEICIERFREIGRIN' S DRILTHD.

BREZMA BEZMB
WERE F1afE IR RE WERBEN F9fE i e
Study nA meanA sdA nB meanB sdB
1 134 5.96 4.24 113 4,72 4,72
2 175 4.74 4.64 151 5.07 5.38
3 137 2.04 2.59 140 2.51 3.22
4 184 2.70 2.32 179 3.20 2.46
5 174 6.09 4.86 169 5.81 5.14
6 754 4,72 5.33 736 4,76 5.29
7 209 10.10 8.10 209 10.90 7.90
8 1151 2.82 3.05 1122 3.01 3.32
9 679 3.88 4.85 673 4.37 5.37
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A B C D E
E—*}Jd)ﬁj (gg;ﬂg I Sludynarne qt tt qc te
2 |Blondald9 37 92 24 90
2 _Gampbellgl 21 107 21 105
4 _Fagerstromsz 30 50 23 50
3 _FeeSE 23 180 15 172
6 _Garciasg 21 68 5 38
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Dataset <- v Mj’ﬁaﬁ »
read.tahle("C:/lsers/Tosh - B R Enoking.cav”,
header=TRUE, sep=",", na. 2 lIE,
quate="¥"", strip.whitezT| @2 wﬂbb‘ﬂmﬁﬁ>
Dataset <= read.tah|e("C:/U T vesktop ES - ’z}%f&i—‘higﬂmokl
header=TRUE, sep=".", na.strinis=c(™", "N&"), dec=".", f111=TRUE, duote="4¥""

strip.white=TRUE]

<

H7

HEQLBOAITFUL AL AT ER

> Dataset <-

+
+ quote="¥""

+  header=TRUE, sep=",",
+  strip.white=TRUE)

Ayt-3

AT R 2 R T A BT - R

=
T

o[ FHEDRED A TTI AL AT ER ]

NF-FE@AFPIIL AL AFER

+  read.tahle("C:/Users/Toshin Shimokaya/Desktop/fES -
header=TRIE, sep=",", na.strings=c("™”
, strip.white=TRUE]

> Dataset <= read.tahle("C:/Users/Toshig ShlmokawafDesktDpffgl'*i# -
na.strings=c(™” “1d =T

Z‘%fi}iu—?igmmnkmg ooy’

» dec=".", fill

E&%fﬁi—‘migﬁmc

, FiTI=TRUE, guote="%"

ec=".
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[2] A€ 7

MJi—iig
A1y | Dataset I I3 2
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> [XIPFIIZEXSMIF]
> NEBEBDLEERDAY P FTIIRE
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S AMDZE

S0, WESMAZT A, WEESMBZIY
FO—-ILBECT 2.

R FHEQLEOAFTTUL AL ATER X
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Forest plot
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Fixed effect model

Random effects model

ERREE

Experimental

Total

134
5

1
184
174
754
209
1151
679

Mean SD

5.96 4.24
4.74 464

4.72 5.33
10.10 8.10
2.82 3.05
3.88 4.85

Total

113
151
140

Control
Mean SD

472
5.07
251

4.72
5.38
3.22
2.46
5.14
5.29
.90

MRE

(EBREDE/1RERE)

Mean Difference

MD

-0.33
-0.47
-0.50

3597

Heterogeneity: 12 = 28%, = 0.0359, p = 0.20

E%E?)MCH’S(T%E%%F&%E&ZA'

0.28
-0.04
-0.80
-0.19
-0.49

-0.23
-0.23

95%-Cl

—————— 1.24 [0.11; 2.37]

[-1.43; 0.77]
[-1.16; 0.22]
[-0.99; -0.01]
[-0.78; 1.34]
[-0.58; 0.50]
[-2.33; 0.73]
[-0.45; 0.07]
[-1.04; 0.06]

[-0.41; -0.05]
[-0.47; 0.02]

Weight
(fixed)

2.6%
2.7%
6.9%
13.5%
2.9%
11.3%
1.4%
47.7%
11.0%

100.0%

Weight
(random)

4.3%
4.5%
10.0%
16.1%
4.8%
14.2%
2.5%
29.5%
14.0%

100.0%
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MD 95%-CI %W (fixed) %W (random) SREETOER(Forest plotDEEICEDIER)
1 1.2400 [ 0.1118; 2.3682] 2.6 4.3

2 -0.3300 [-1.4295; 0.7695] 2.7 4.5

3 -0.4700 [-1.1575; 0.2175] 6.9 10.0

4 -0.5000 [-0.9922; -0.0078] 13.5 16.1

5 0.2800 [-0.7792; 1.3392] 2.9 4.8

6 -0.0400 [-0.5793; 0.4993] 11.3 14.2

7 -0.8000 [-2.3340; 0.7340] 1.4 2.5

8 -0.1900 [-0.4523; 0.0723] 47.7 29.5

9 -0.4900 [-1.0356; 0.0556] 11.0 14.0

Number of studies combined: k = 9

D - 2, p-value BEMRET ) (fixed effect model), ZEWRE

Fixed effect model  -0.2292 [-0.4103; -0.0482] -2.48 0.0131 | 7 JU(njixed effect model) TD p & (Forest plotlC
Random effects model -0.2251 [-0.4721; 0.0219] -1.79 0.0741 | [EFRIHSNIEL))

5 +
Quantifying heterogeneity: g%'&@ﬁmﬁﬁﬁa%
tau”2 = 0.0359; H = 1.17 [1.00; 1.72]; I"2 = 27.5% [0.0%; 66.2%]

Test of heterogeneity:| Cochran® QFE5E
Q d.f. p-value

11.04 8 0.1996

Details on meta-analytical method:
- Inverse variance method
- DerSimonian-Laird estimator for tau”2




Funnel plot
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