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Leading causes of death globally

2000 «o 2019

1. Ischaemic heart disease

2. Stroke

- > -4
3. Chronic obstuuctive pulmonary disease
-
4. Lower respiratory infections
L
5. Neomnatal comndimtionmns
L OO
6. Trachea, bronchus, lung cancers
 —»
F. Alzheimer’s disease and other demenuas
) 4
8. Dhnarrhoeal diseases
L -
S, Dnabeves rmellmuas
O L
10. Kidney diseases
C ) <@
0 2 . § (=) B8

Number of deaths (in millions)

& Noncommunicable @ Communicable @@ Injuries
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HEN & B NH n NG MdC
Health condition OR (95% CI)* OR (95% CI)t OR (95% Cl)#
Diabetes mellitus 180 (1480 2.18) 1.58(1.2010 1.94) 13110610163
| Hypertension 1.76 (1.56 to 1.98) 1.63 (1.42 to 1.86) 1.47 (1.28 to 1.69)
| Coronary heart disease 2.46 (2.06 to 2.94) 2.34(1.931t02.83) 2.14(1.76 to 2.60)
| Chronic heart failure 3.22 (254 10 4.09) 2.84(2.22 10 3.64) 2.74(2.13 10 3.52)
. Stroke 248 (1.82 t0 3.39) 2.16(1.57 10 2.97) 2.12(1.5410 2.91)
_ Cancer (any) 1.50 (1.22 to 1.84) 1.28(1.04 10 1.58) 1.21(0.98 to 1.50)
 Osteoarthritis 1.85 (1.63 to 2.10) 1.63 (1.42 to 1.87) 1.55(1.35 to 1.79)
Depression 2.27(1.93 to 2.68) 2.18(1.85 t0 2.58) 2.06(1.74 10 2.45)

Odds ratio (OR) and 95% confidence interval (Cl) obtained from multivariable logistic regression analyses: *Crude OR. tOR adjusted for age group and gender.
$0R adjusted for age group, gender, body mass index categories, educational attainment, and smoking status.

Prim Care Respir J. 2014 Mar; 23(1): 221 29



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6442275/




COPD and incident cardiovascular disease hospitalizations and
mortality: Kaiser Permanente Medical Care Program

MIEN DICH LAM SANG

RR (95% CI)
4—@ >
Hospitalizations

Congestive heart failure » 5.55:4.71 -5.73
Atrial fibrillation —— 2.42;213-2.76
Stroke —— 1.51; 1,37 - 1.66
Any study endpoint® 4 2.53;2.42 - 2.66
Cardiovascular mortality —— 2.36; 2.20 - 2.54
[ | | | | I | | | | 1
0.5 1 1.5 2.0 2.5 3.0 3.5 = 4.5 5.0 5.5 6.0
Without COPD With COPD
.e 3 Qo . Ve
no " mh d_ ghépc Hym=45.966

B du€alifornia
Theoddidn £ m

Sidney S et al (2005). Chest. 2005;128(4):2068i 75.
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A case of fatal asthma induced by timolol eye-drop

M Taniguchi, H Kino, M Mari... - The Japanese journal of ..., 1990 - jstage.jst.go.jp
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Respiratory Effects of Timolol

F. T. Fraunfelder, Alan F. Barker 6 5
. . Scopus
Ophthalmology, Pulmonary & Critical Care Medicine i

Research output: Contribution to journal > Letter > peer-review
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-NMCT & COPD L'~ nmgduc < 40% dung beta blocker

(BMJ 2013; 347:16650)

-Suy tim & COPD L' nngducCOPD la Iy do khéng dung beta blocker

(Clin Res Cardiol 2014;103: 7331 741)
-TUti h'L i Wnu i BN COPDitL € ké&cact h usugtim theo

Qo

meta-blocker
(Chest 2015;147:637 i 645)

- Trong 35.502 CVD va Hen: 14,1% va 1,2% c6 dung beta-blocker ¢_h

k h u ycHong

|~ &khdng c h | n tin @mc Med. 2017; 15: 18.) e =



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5270217/
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CCC TRYNG THCI HOVT n. NG C

= Constitutively active receptor

:‘::ﬁill!’:: i |||

Agonist-induced activation

B R

Inverse agonist suppresses constitutive activity

:::ﬁlﬂ: i |11 (|

d Neutral antagonist maintains constitutive activity
...but prevents (endogenous) ligand binding snm‘am +

Stimulation

_ == L bockngof ~ Cokngd
| ||| I

Agonist Partial agonist Antagonist

Buprenorphine

Pentazocine Nasoione



https://www.nature.com/articles/tp2013130
https://www.nature.com/articles/tp2013130/figures/1
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Cardioselective B, - Monselective B-
blockers (relative blockers (relative

selectivity of B, selectivity of B

versus [3,;) versus [3,)

Partial Acebutolol (2.47) Labetalol (2.5%)
agonist/ISA Practolol (=14_.1%) Alprenolol (16.2%)
Inverse Metoprolol (2.3%, 6.0 Carvedilol (4.5%)
agonist Atenolol (4.7%, 5.7 Propranolol (8.3%)

Bisoprolol (13.5%, 19.61) Sotalol (12.0%) -
Nebivolol (40.6T Nadolol (23.4%)
Timolol (25.7%)
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Am J Cardiovasc Drugs (2017) 17:3611 373



Adverse Respiratory Effect of Acute b-blocker Exposure in Asthma

MIEN DICH LAM SANG

HCMC Society of Asthma, Allergy and Clinical Immunology

H ngh' h<€ mién 2023

Beta-blocker Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI__ Year IV. Random, 95% CI
Nicolaescu 1972 -863 4 96 10 0.07 864 10 5.3% -8.70[-14.87,-253) 1972 ———
Nicolaescu 1973 -413 566 10 -1.87 6.22 10 6.7% -2.26[-7.47,2.95) 1973 i
Thiringer 1976 -7.51 4 .39 24 -288 4 39 8 106% -463[-8.14,-1.12] 1976 -
Boye 1977 -14 .39 11.4 10 -0.73 1163 10 24% -1366[-23.75,-3.57) 1977 —
Benson 1978 -5.54 11.4 24 1.92 1.4 12 3.6% -7.46 [-15.36,0.44]) 1978 .
Ellis 1981 -1297 1143 30 -283 11.43 10 3.4% -1014[-18.32,-1.96] 1981 ——
Suzuki 1981 -1066 11.95 24 -635 1195 24 46% -4.31 [-11.07,2.45) 1981
Lofdhal 1981 -8.04 7.03 16 2.31 7.2 8 55% -103516.41,-4.29]) 1981 e
Nair 1981 -17.61 1483 10 -282 1483 10 1.5% -1479-27.79,-1.79] 1981 e —
Larsson 1982 -9.5 7.01 14 -39 504 13 8.0% -560[-10.18,-1.02) 1982 =
Lawrence 1982 -9.22 9.06 28 3.63 9.06 14 58% -1285[-1866,-7.04] 1982 s
Jackson 1983 -16.18 11 .61 11 -6.18 16.35 11 1.8% -1000[-21.85,1.85] 1983 S———
Ellis 1984 -8.47 1287 16 24 1287 8 21% -1087[-21.79,005) 1984 ————
Lammers 1985 -21.87 2279 16 -2.75 2279 8 0.7% -1912[-38.46,0.22] 1985
Chatterjee 1986 -575 1302 36 1.15 1302 12 3.2% -690[-1541,1.61]) 1986 ————
Falliers 1986 -58 1092 18 1.8 1092 18 4.3% -760[-14.73,-0.47) 1986 e
Doshan 1986 A 3.03 171 45 3.7 11.23 15 3.9% -0.67 [-8.24,6.90] 1986 e
Doshan 1986 B 3.4 1227 102 548 1037 34 8.8% -208[-6.30,2.14) 1986 ——
Repsher 1986 -7.28 1069 31 303 10869 18 53% -1031[-1652,-410]) 1986 ——
Chodosh 1988 -1001 1218 32 -159 1218 16 41% -8 42 [-15.73,-1.11]) 1988 ——
Fogan 1990 -4 3 8.27 20 0 8.27 10 5.2% -4 301058, 1.98] 1990 r——
Tantucci 1990 -13.55 1552 24 -112 1552 12 21% -1243[-23.18,-1.68] 1990 B—
Dal Negro 2002 -2.3 18862 12 -233 1592 12 1.3% 0.03[-13.83,13.89]) 2002 S
Total (95% CI) 563 303 100.0% -6.88 [-8.53, -5.23] ‘

H - - - g— o = e L 4 4 L
Heterogeneity. Tau®= 3 46, Chi*= 2850,dr=22(P =0.16), F= 23% a0 -25 0 25 50

Testfor overall effect. Z=8.16 (P < 0.00001)

Favours control Favours treatment

Morales et al, Chest 2014; 145(4):7791 786
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PLACEBO

Stal 2105 dose=94mg;
n= A e

IV Nn=10, dose=3mg

ACEBUTOLOL

Oral Nn=22, dose=300mg

METOPROLOL

Oral n=112, dose=144

’/‘Celiprolol

Placebo

BISOPROLOL

Oral n=12, dose=15mg

CELIPROLOL

Oral Nn=71, dose=328mg

isoprolol s g 200mg
n= e=

etoprolol IV n=14, dose=10mg

R Pé 0 00

Mean per cent change in FEV1

L] L] )
Baseline Post-beta-blocker Post-beta2-agonist

Morales et al, Chest 2014; 145(4):779i 786
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Specialist initiation and monitoring of beta blockers in patients with

chronic heart failure and concomitant obstructive airways disease

Variable Initiation (pre-nebivolol mean [95% C1|) ~ Final visit (maximum dosage mean {994 CI[) ~ p-value
FEVI (litres)

Total cohort (n=36) 164[145-183] 161 [140-181] p=062
Asthma (n=13) 202[171-234] 199]1.64-234 p=079
(0PD {n=23) [ 44(1.24-165 142[118-169] p=0686
Mild reversibility (n=24) 166{141-191 167(140-19 p=087
Moderate reversibility (n=4) 159]1.26-191 1371096-179 p=0033
Moderate GOLD classification (n=10) 157(137-178 153{1.26-180 p=0662
Severe GOLD classification {n=5) 0.89]069-1.09] (.88 [0.66-1.11 p=0941
PEFR (<2 episodes > 15% diurnal variation/week, n=14) 179 [146-211] 186(149-222 p=0505
PEFR (>2 episodes > 15% diurnal variation/week, n=18)  153{124-182] 140{113-167] /

Critchley, Int J Cardiol 2013

p=0011

A
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35.502 pts
with active
asthma
and CVD,
of which
14.1%
and 1.2%
were
selective
and non-
selective
beta-
blockers

Morales, DR, BMC Med. 2017, 15, 18

Respiratory effect of beta-blockers in people with asthma and

Cardioselective beta-blockers

Non-selective beta-blockers

Exposed  Exposed  Crude  Adjusted Exposed  Exposed  Crude  Adjusted

cases’ controls” IRR - RR - 95% (I Pvalue cases’  controls’ IRR IRR - 95%C P value
Any exposure —
Severe exacerbation 27 466 072 087 057-135 10540 9 51 129 166 053-535 0398
Moderate exacerbation 357 3956 089 097 085-1.11 J0658) 35 309 133 141 095-208 0088
Low dose
Severe exacerbation 23 388 070 08 053-136 J0501] 8 4 104 119 03145 079
Moderate exacerbation 283 3256 087 0% 083-1.10 J0544) 29 21 119 124 080-191 0336
High dose L
Severe exacerbation 4 82 085 0% 033-284 J0943] 1 / 500 1211 102-14417 0048
Moderate exacerbation 79 /33 099 108 082-142 [0600] 6 39 250 26/ 108-662 | 0034




b-Blocker Therapy in Veterans with Asthma or
Chronic Obstructive Pulmonary Disease

Enpion i sing 2 1.000
. mgh h<€ mé&n2023 N
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O) Other cardiovascular dru
£ 0.950 — J
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O B-blocker
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'-a .
8 Selective
o) B-blocker /
-
o 0.875 -

0 100

Barnett et al, Pharmacotherapy 2005;25(11):1550i1 1559
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Study or Subgroup

Odds Ratio

log[Odds Ratio] SE _Weight IV, Random, 95% CI

. Beta-blocker use and COPD mortality: a systematic
review and meta-analysis

Au 2004 -0.56 0.225 5.3%
Chen 2001 -0.155 0.079 14.0%
Dransfield 2007 -0.95 0.48 1.5%
Gottlieb 1998 -0.51 0.022 17.9%
Hawkins 2009 -0.3 004 17.0%
Rutten 2007 -0.39 0105 11.9%
Short 2011 -0.244 008 13.9%
Staszewsky 2007 -0.59 0.2 6.2%
Van Gestel 2008 -0.32 01 12.3%
Total (95% CI) 100.0%

0.57 [0.37, 0.89]
0.86 [0.73,1.00]
0.39[0.15, 0.99]
0.60 [0.58, 0.63]
0.74 (0.68, 0.80]
0.68 [0.55, 0.83]
0.78 [0.67, 0.92]
0.55[0.37,0.82)
0.73[0.60, 0.88]

0.69 [0.62, 0.78]

Heterogeneity. Tau*= 0.02; Chi*= 44 .80, df= 8 (P < 0.00001); F=82%

Test for overall effect: Z= 5.94 (P < 0.00001)

Figure 2 Forest plot of association between beta-blockers an

Etminan et al. BMC Pulmonary Medicine 2012

Odds Ratio
IV, Random, 95% ClI
13
E
L3
0.2 0.5 1 2 5

Favours Beta-Blocker Favours control ¥

d COPD mortality.

—



TABLE 3 Summary of VigiBase total and fatal reports for cardioselective B1-blockers with

asthma or bronchospasm as reported suspected adverse reactions from start to December

2019
Cardioselective p,-blockers Reactions coded as asthma Reactions coded as
bronchospasm
Total Of which were fatal Total Of which were fatal
Metoprolol 286 A 322 6
Atenolol 141 1 385 3
Bisoprolol 95 0 108 1
Nebivolol 29 0 32 0
Betaxolol 18 0 86 0
Acebutolol 5 1 30 0
Celiprolol 6 0 41 1
Landiolol 1 0 0 0
Esmolol 1 0 11 1
Esatenolol 1 0 0 0
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Avoidance of o Aways ask about asthma before prescribing NSAIDs, and advise patients to stop using the f D

may make

asthmaworse * Aways ask people with asthma about concomitant medications. D
o Aspirin and NSAIDs (non-steroidal anti-inflammatory drugs) are not generally contraindicated A

unless there is a history of previous reactions to these agents (see p.102).

o Decide about prescription of oral or ophthalmic beta-blockers on a case-by-case basis. Initiate D
treatment under close medical supervision by a specialist.

o [fcardioselective beta-blockers are indicated for acute coronary events, asthma is not an absolute D /
contra-indication, but the relative risks/benefits should be considered.

GINA guideline 2023




BETA1- BLOCKER VA COPD
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The prevalence of systolic or diastolic heart failure in COPD patients ranges from 20% to 70%,% and its annual
incidence is between 3-4%. Incident heart failure is a significant and independent predictor of all-cause mortality.

Unrecognized heart failure may mimic or accompany acute COPD; 40% of COPD patients that are mechanically
ventilated because of hypercapnic respiratory failure have evidence of left ventricular dysfunction.(1218)

Treatment with B;-blockers improv rvival in heart failur is recommended.d ients with h failure
who also have COPD. Selective B;-blockers should be used, and only used, to trea@&:ple with COPD for approved
cardiovascular indications; not solely for the purpose of preventing exacerbatlon(QfCOPD (17

GOLD guideline 2023 > ——
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Nebivolol, Bisoprolol
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Safety of SABA Monotherapy in Asthma Management:
a Systematic Review and Meta-analysis
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Introduction: SABA reliever overuse is common in asthma, despite availability of ICS-based maintenance
therapies, and may be associated with increased risk of AEs. This systematic literature review (SLR) and
meta analysis aimed to investigate the safety and tolerability of SABA reliever monotherapy for adults and
adolescents with asthma, through analysis of randomized controlled trials (RCTs) and real-world
evidence.

Results: No other treatment-related deaths were reported. SAE and DAE rates were \ 4%. DAEsS were
reported more frequently in the SABA treatment groups than with ICS, potentially owing to worsening
asthma symptoms being classified as an AE. SAE risk was comparable between SABA and ICS
treatments

Conclusions: Meta-analysis of data from RCTs showed that deaths were rare with SABA reliever
monotherapy, and rates of SAEs and DAEs were comparable between SABA reliever and ICS treatment
groups. When used appropriately within prescribed limits as reliever therapy, SABA does not contribute tg
excess rates of mortality, SAESs, or DAEs.

Sriprasart et al (2023). Adv Ther (2023) 40:133i1 158




Table 1 — Randomized trials reporting adverse cardiovascular events with LABA and LAMA use for COPD management.

Reference Design Follow- Subjects Exclusion for CVD Intervention arms Primary outcomes) Secondary CVDf  CVD related results
up time outcomes
Calverley Randomized 3years Moderate-to- Diseases that could almeterol 50 pg (n = 1542) vs. All-cause mortality § Any adverse No excess of cardiac
et al. (2007) double-blind, severe COPD interfere with the uticasone 500 pg (n = 1552) vs. cardiovascular lisorders among patients

[17]

Tashkin et al.
(2008) [18]

Donohue
et al. (2010)
[34]

Dahl et al.
(2010) [33]

Jones et al.
(2012) [36]

placebo controlled
study

Randomized,
double-blind,
placebo-controlled
study

Randomized,
double-blind,
placebo- controlled
study

Randomized,
double-blind,
double-dummy,
placebo- controlled
study.

Randomized
double-blind,
placebo- controlled
study

Wang et al (2019). Journal of Food and Drug Analyg¢d

4 years

26 weeks

52 weeks

24 weeks

patients aged

between 40 and B

years

Moderate-to-
severe COPD
patients aged =4
years
Moderate-to-
zevere COPD
patients aged =4
years

Moderate-to-
severe COPD
patients aged =4
years

Moderate-to-
severe COPD
patients aged =4
years

study outcome,
including fatal
cardiovascular
events

Prior history of MI,
any unstable or life
threatening cardiac
arrhythmia and HF
Not mentioned

Not mentioned

Unstable cardiac
conditions,
including MI

balmeterol + Fluticasone 50/500 ug

n = 1533) vs. Placebo (n = 1524)

iotropium 18 ug (n = 2987) vs.
Placebo (n = 3006)

ndacaterol 150 pg (n = 416) vs.
ndacaterol 300 pg (n = 416) vs.
iotropium 18 ug (n = 415) vs.
Placebo (n = 418)

ndacaterol 300 pg (n = 437) vs.
ndacaterol 600 pg (n = 425) vs.
ormoterol 12 pg (n = 425) vs.
Placebo (n = 432)

Aclidinium 400 pg (n = 272) us.
Aclidinium 200 pg (n = 280) vs.
Placebo (n = 276)

events

Annual rates of
decline in FEV, and
FVC AF

Spirometry data,

dyspnea by TDI scorel cardiac disorders

and COPD

exacerbations

Spirometry FEV1 ECG assessment,
blood pressure anc
pulse rate
measurements

Spirometric Any CVD events

measurements, and 12-lead ECG

health status using
SGRQ, dyspnea with
BDI and TDI score
and COPD
exacerbations

Cardiac disorders
of MI, stroke, HF,

ECG and general

reated with the
;ombination regimen or
;almeterol alone.

16% reduced risk of CVD
with tiotropium vs. placebo.

3.7% cardiac disorders for
‘he two indacaterol doses
~ombined and 5.6% for
‘iotropium group,
~ompared with 3.8% for
olacebo.

No observed CVD events.

I'wo cardiovascular deaths
n the two aclidinium
reatment groups. No
“linically relevant changes
n the primary outcome
measurements.


https://www.sciencedirect.com/journal/journal-of-food-and-drug-analysis
https://www.sciencedirect.com/journal/journal-of-food-and-drug-analysis/vol/27/issue/3
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