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Evaluating Incident Atrial Fibrillation and Incident Heart Failure as Time-varying
Covariates for Time-to-Event Analysis Among Adults 55 Years and Older in the
Multi-Ethnic Study of Atherosclerosis (MESA)
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Heart Failure and Atrial Fibrillation,
Like Fire and Fury

Matthew A. Carlisle, MD,* Marat Fudim, MD,*” Adam D. DeVore, MD, MHS,™” Jonathan P. Piccini, MD, MHS™>"

FIGURE 2 AF Prevalence Among LVEF Ranges Along With Associated Adverse Events
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ACM = all-cause mortality; AF = atrial fibrillation; HF = heart failure; LVEF = left ventricular ejection fraction; TIA = transient ischemic attack.
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Clinical impact of atrial fibrillation progression
in patients with heart failure with preserved
ejection fraction: A report from the
CHART-2 Study

Study population N o Risks of AF progression TN We enrolledpatients (mean age

Multicenter observational cohort o — _ 72 yearsl)AvI\élthH IiEEI?:rr\]d |
(CHART-2 study n = 10219) aroxysma \ Risk factors paroxysmal AFrom the Chronic

Heart Failure Analysis and Registry
718 HFpEF patients with paroxysmal AF

I Previous HF I;ospitalization in the Tohoku DistrieR (CHARTP)
O O O O O ’on ’ Left atrial enlargement Study. AF progression was defined

as thetransition from paroxysmal
- &
Stable

AF to persistent AF
paroxysmal AF| /7~ Subsequent to AF progression -

(%) Worsening heart failure
100

The aHR was calculated as a

105 patients 613 patients
with without

AF progression AF progression

aHR 1.68 ( 1.18-2.40)

16.7%I/10 years




Prevalence and incidence of diastolic
dysfunction in atrial fibrillation: clinical
implications

Prevalence of diastolic dysfunction and high-risk H2FPEF scores among patients with incident atrial fibrillation

Moderate and severe DD in New-onset AF, no SHD, EF250%
new-onset AF versus SR at Mayo Clinic (n=1745), 2010-21
30% 100% -

® AF 80%~

20% @ SR* 60% -
% of patients % of patients
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Severe DD Moderate DD >4 25 26 HFpEF
*matched according to age, sex, BM| and comorbidities H2FPEF score ICD-9

Severe diastolic dysfunction Moderate diastolic dysfunction
Group Event/tota  Hazrd ratio Group Event/total  Hazard ratio
0.6 AF 168/1231 251 (204-3.08) 0.6+ AF 268/861 1.76 (1.51-2.05)
05] == SF ' 05] —=5SR — Rggerence
04)] 0.4]
Proportion with - ") 1o Rank P <0.001 Proportion with . . ") . Rank P <0.001

moderate DD moderate DD
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1747 adults with new onsetAFand 29623
with SR without structural HD.
Propensityscore matchindpetweenAF
and SRSevere DD: =>3/fhedial S,Q
medial E/S, @RVelocity, LAvol index;
moderate DD: 2/4




Exercise Intolerance in Older Adults
With Heart Failure With Preserved

Ejection Fraction
JACC State-of-the-Art Review
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FIGURE 2 The Multimorbidity Model of Exercise Intolerance in HFpEF
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Clinical and prognostic effects of atrial fibrillation CLINICAL IMPLICATIOI
in heart failure patients with reduced and
preserved left ventricular ejection fraction
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Trends in mortality in people with heart failure and atrial 48 Q

fibrillation: a population-based cohort study

1004 —— Neither atrial fibrillation nor heart failure (n=2 294 067)
—— Heart failure only (n=63 912)

—— Atrial fibrillation only (n=107 233)

—— Atnial fibrillation and heart failure (n=43 714)

Cumulative probability of all-cause mortality (%)

Time (years)

Figure 1: Curves showing the age-adjusted and sex-adjusted cumulative probability of all cause mortality over
time in people with heart failure and/or atrial fibrillation compared with people without either condition
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78.2years 22% moderateverdrailty
75.9years 13.3% moderaseverdrailty

72.6years 7% moderateeverdrailty

56.4years 92%it

Retrospectivecohort study adults aged45+yearsin
Englandusingprimarycare data from CPR datalink
andsecondary(hospitals) care data, fortatal follow
up periodfrom Janl, 2000 toDec31, 2018 HF+AF,
AFonly, HFonly or neither condition. Primary
outcome all-causemortality



Temporal trends in mortality, heart failure
hospitalization, and stroke in heart failure
patients with and without atrial fibrillation: a
nationwide study from 1997 to 2018 on

Aim: To provide insight into the evolving
prognosis and management landscape of
individuals with both HF and AF over the past

Results
5-year risk of all-cause mortality:

152 059 patients two decades.
( Methods \
[%’ T Danish nationwide registers
1997-2018
iop i
t. — 152,059 HF patients
¢iohd
Study period divided into
—3 | year groups:
EH 1997-2001, 2002-2008,

2007-2012, 2013-2018

| Stratification according to
AF-status: Prevalent AF,
New-onset AF, No AF

Outcomes:
All-cause mortality
HF hospitalisation

*12007-2012
. | 2013-2018

Stroke

Qplementation of guideline therapy

87 Prevalent AF

1997-2001
2008

0L-Z

} 18% absolute
reduction

-

New-onset AF

~ | 19% absolute
reduction

/} 25% absolute
reduction

AF & HF: MANAGEME

\

Findings

2013-2018 vs.1997-2001

Reduced 5-year risk
of all-cause mortality.

Minimal changes in the 5-year
risk of HF hospitalisation.

Reduced 5-year risk of stroke,
and stroke risk was the same for
all patients in 2013-2018
regardless of having AF or not.

Anticoagulation treatment more
than doubled in patients with
prevalent AF (42.7% to 93.1%)
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Comprehensive Management With the
ABC (Atrial Fibrillation Better Care) Pathway
in Clinically Complex Patients With Atrial
Fibrillation: A Post Hoc Ancillary Analysis Agey, madian (1QR) 70 (85-76) 70 (64-76) 1 165-76) 70 {65-76)
From the AFFIRM Trial

Multimorbidity
A Muktimorbidi = Non-ABC Adherent = ABC Adherent
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Implications of Atrial Fibrillation for
Guideline-Directed Therapy in
Patients With Heart Failure

JACC State-of-the-Art Review

TABLE 3 Therapies With Mortality Benefit in HF and Interactions With AF

HFrEF HFmrEF and HFpEF
Decrease Decrease Decrease Decrease | Decrease Decrease

AF Incidence Mortality in SR Mortality in AF AF Incidence Mor tality in SR Mortality in AF
ACEI p P NR/U NRU | X X
ARB - - - » X X
ARNI X (compared with - - X (compared with - X

ACEIl or ARB) ACEIl or ARB)
BB - - NR/U NR/U % NR/U
MRA » » » X - »
SGLT2i X - » X » »
Rhythm control » N/A v » N/A »
Ablation » N/A » v N/A Ongoing clinical trial




The effect of sodium-glucose cotransporter-2 inhibitors on cardiac structure
remodeling and function: A meta-analysis of randomized controlled trials

(B) LAV
SGLT2i Control Mean Difference Mean Difference
Study or Subx S| 0t ; SD g d. 95% C V.
Ersboll2022 -2 B9 45 01 76 42 166% -2.10[-5.13,0.93]
Lee 2021 19 85 42 -07 121 50 86% -1.20[-543 303
Oldgren2020 16 56 25 159 56 24 155% -3.19[6.33, -0.05)
Omar2021 11 79 95 14 83 95 288% -250[4.80,-0.20]
Rau2021 -5 9 20 0 115 22 40% -5.00[11.22 1.22]
Shim 2021 06 44 29 11 54 29 238% -050[-3.04,2.04)
Singh 2020 17 135 28 15 15 28 27% <020/[-767,7.27
Total (95% C1) 284 290 100.0% -1.99 [-3.23, 0.75) |
Heterogeneity: Chi* = 3.34, df = 6 (P = 0.77); P = 0% ' t 1 t i
-100 -50 0 50 100
Test for overall effect: Z = 3.15 (P = 0.002) Favours [SGLT2] Favours [control]
(C) Ele’
SGLT2i Control Mean Difference Mean Difference
Study or Sub @ S | ntal \e: . 1 0 xed. 95% v Cl
Carbone2020 -18 66 17 -05 2 19  1.3% -1.30[4.56, 1.96)
Epri2020 07 66 83 02 43 82 46% 050[-1.20,2.20]
Ersboll2022 08 19 45 05 2 42 198% -1.30[-2.12, -048)
Kayano2020 15 19 3 09 16 38 20.7% -2.40[-3.20, -1.60]
Rau2021 -1 25 20 04 2 22 7.0% -1.40[-2.78,-0.02] .
Shim 2021 0.74 1.04 29 065 128 29 37.0% -1.39[-1.99,-0.79) .
Suhrs2021 04 24 g 04 33 9 19% -080[-347, 187) B |
Tanaka2020 0.7 38 73 D5 46 86 78% -1.20[-251,011) )
Total (95% Cl) 312 327 100.0% -1.47 [-1.83, -1.10) 1
Heterogeneity: Chi? = 10.99, df = 7 (P = 0.14); I = 36% T2 = ° - 100’

Test for overall effect: Z = 7.88 (P < 0.00001)

Favours [SGLT2i] Favours [control]
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Associationbetween SGLT2Is and Ad€Ecurrence

Prevention of atrial fibrillation with SGLT2
inhibitors across the spectrum of cardiovascular Sionte s“(‘;’;"s o sl
disorders: a meta-analysis of randomized SGLT2 inhibitor
controlled trials Bexagliflozin 1 1/317 0.34 [0.01, 8.17]
Canagliflozin 10 148/ 18125 N 0.81[0.58, 1.11]
Dapagliflozin 15 516 / 42556 1 0.83[0.66, 1.04]
Empagliflozin 18 378 / 28057 — 0.88 [0.71, 1.07]
Ertugliflozin 3 102 /9326 ——p— 0.85[0.57, 1.27]
Sotaglifiozin 5 90 / 13650 == 0.99 [0.65, 1.49]
Test of group differences: Q.(5) = 1.07, p = 0.96
Diabetes mellitus as an inclusion criterion
No 16 572 /39161 = 0.76 [0.59, 0.99]
Yes 36 663 / 72870 = 0.87 [0.74, 1.01]
Test of group differences: Q.(1) =069, p =0.40
Chronic kidney di as an inclusion criterion
No 42 1047 / 83319 =] 0.88 [0.78, 1.00]
Yes 10 188 /28712 = 0.76 [0.57, 1.02)
Test of group differences: Q.,(1) =081, p =0.37
Heart failure as an inclusion criterion (timing)
HF not an inclusion criterion 39 765/ 87739 —e— 0.80 [0.69, 0.92]
Yes, acute setting 3 22/1819 1.02[0.45, 2.33]
Yes, chronic setting 10 448/ 22473 —— 0.93[0.70, 1.22]
Test of group differences: Q.(2) = 1.12, p = 0.57
Heart failure as an inclusion criterion (EF class)
HF not an inclusion criterion 39 765 /87739 . 0.80 [0.69, 0.92]
Yes, irrespective of EF (HFrEF, HFmrEF, and HFpEF) 4 26 /2274 1.02 [0.48, 2.19]
Yes, HFmrEF and HFpEF a 305/ 12877 +——o 1.18 [0.95, 1.48]
Yes, HFrEF 5 13979141 —_— 0.62[0.44, 0.87]
Test of group differences: Q.(3) = 12.73, p = 0.01
Overall, random-effects RN 0.86 [0.77, 0.96]
Heterogeneity: 1° = 0.00, I* = 0.00%, H* = 1.00
Test for heterogeneity: Q(51) = 34.79, p = 0.96
05 2
-—
SGLT2 inhibitor better Placebo better




HF & AF: MANAGEME

The effect of GLP-1 receptor agonists on cardiac remodeling in heart Glucagon'li_ke Pepfide:I s e agonist Semagl.utide.
failure patients with preserved and reduced ejection fraction: reduces atrial fibrillation incidence: A systematic review

a systematic review and meta-analysis and meta-analysis

Forest plot for AF occurrence comparing semaglutide vs placebo arms,

Effectof GLP1RA vs placebo on LAV

A. HFpEF
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
STEP HFpEF -6.22 2847 36.9% -6.22[-11.80,-0.64)
STEP HFpEF DM -6.06 25715 452% -6.06[11.10,-1.02) ——
SUMMIT -2 40817 178% -2.00[-10.00,6.00]
Total (95% CI) 100.0% -5.39 [-8.78, -2.00] o
Heterogeneity: Tau®*= 0.00; Chi*= 0.84, df= 2 (P = 0.66), F= 0% _130 35 5 é 1=0
Test for overall effect. Z=3.12 (P =0.002) Favours GLP-1RA Favours Placebo
B. HFrEF
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
LIVE -8.7 28062 100.0% -8.70[14.20,-3.20]
Total (95% CI) 100.0% -8.70 [-14.20, -3.20] -
Heterogeneity: Not applicable - 1¢0 5 5 5 1:0

Test for overall effect: Z= 3.10 (P = 0.002) Favours GLP-1RA Favours Placebo

Fig.5 The effect of GLP-1 RA versus placebo on LAV in patients with (A) HFpEF and (B) HFrEF




