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• Symptom 

• ASLVSD, ASLVDD  

• LVH 

• HF progression and Morbidities  

• Medical Treatment  

Focused on … 



HF stages 

ACC/ AHA  guideline 



AHA/ACC Guidelines 

• Patients with structural heart disease that is strongly 

associated with the development of heart failure (HF) but 

without HF signs or symptoms. 

Mayo Clinic 

• Previous myocardial infarction; left ventricular 

hypertrophy by echocardiogram or ECG; left ventricular 

dilatation or hypocontractility; moderate to severe 

valvular heart disease. 

• Asymptomatic physical capacity of > 7 mets. 

STAGE B CLINICAL DEFINITIONS 



Symptoms: The Tip of the Congestion 

Iceberg in Heart Failure  

Sustemic congestion 
Abnormal lung function 
Respiratory muscle dysfunction 
Other factors 

RV + RA pressure 

Increase PA pressure 

Increased PCWP (congestion) 

LA and LV diastolic pressure 

LVDP + Impaired volume regulation 

Abnormal LV function (Sys and/or Dia) 

Alveolar edema 

Redistribution in 
Pulmonary vascular bed 

+ Interstitial edema 

Mitral 
Regurgitation 

(JVD, edema) 

Dyspnea 
   Hydrostatic pressure 
   Oncotic pressure 
   Permeability 
Lymphatic drainage 
Capacity 
Alveolar-capillary 
Membrane integrity 
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Survival in HF and Sx 

Rodeheffer RJ, Jacobsen SJ, Gersh BJ, et al. Mayo Clinic Proc 1993; 68:1143; Ho, KK, Anderson, KM, Kannel, 

WB, et al, Circulation 1993; 88:107; Pfeffer, MA, Braunwald, E, Moye, LA, et al, N Engl J Med 1992; 327:669; 

The SOLVD Investigators, N Engl J Med 1992; 327:685. 
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Prevalence of Stage B HF  

Circulation 2007;115:1563,  

JACC Heart Fail. 2016 Oct;4(10):808-15   

Framingham Study  Olmsted Study 



Prevalence of LVSD in 6 Cohorts 

JACC: Heart Failure; 2016,  249-251 

Author, pub, year Study name No. LVSD definition Prevalence, % (95% CI) Weight 

Yeboah, 2012 MESA 5004 EF<50% 1.70 (1.34, 2.06) 16.83 

Kane, 2012 Olmsted 1402 EF<50% 2.40 (1.60, 3.20) 16.58 

Wang, 2003 Framingham 4257 EF<50% 3.00 (2.49, 3.51) 16.76 

Verdecchia, 2005 PUMA 2384 EF<50% 3.60 (2.85, 4.35) 16.62 

Pandhi, 2011 CHS 5386 EF<55% 7.60 (6.89, 8.31) 16.65 

Bibbins-Domingo, 2009 CARDIA 5115 EF<60% 9.90 (9.08, 10.72) 16.57 

Overall (Random-effects) 4.69 (2.29, 7.09) 100.00 

Overall (Fixed-effect) 3.51 (3.28, 3.75) 
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Prevalence, % (95% CI) 



Incident CHF Event Rates 

Author, pub, year Study name No. Exposure definition Rate per 100 PY (95% CI) Weight, % 

LVDD 1.22 (0.15, 4.41) 16.83 

   D correa de Sa, 2009 N/A 82 LVDD G2-3 2.41 (1.25, 4.21) 16.58 

   Ren, 2007 HSS 72 LVDD G2 3.70 (1.61, 7.17) 16.76 

   Ren, 2007 HSS 166 LVDD G3-4 3.37 (2.51, 4.43) 16.62 

   Vogel, 2012 REP 388 LVDD G2-4 2.80 (1.87, 3.73) 16.65 

Subtotal (I-squared = 25.9%, p=0.26) 

LVSD 

   Nicklas, 1992 SOLVD-Enalapril 2111 EF<35% 13.70 (12.52, 14.95) 14.57 

   Nicklas, 1992 SOLVD-Placebo 2117 EF<35% 16.30 (15.04, 17.64) 14.55 

   Pandhi, 2011 CHS 141 EF<45% 9.30 (7.80, 11.00) 14.45 

   Pandhi, 2011 CHS 269 EF<45-55% 4.50 (3.80, 5.30) 14.67 

   Verdecchia, 2005 PUMA 85 EF<50% 1.48 (0.60, 3.06) 14.57 

   Wang, 2003 Framingham 78 EF<40-50% 3.90 (1.90, 5.80) 14.32 

   Wang, 2003 Framingham 51 EF<40% 9.60 (5.30, 14.00) 12.88 

Subtotal (I-squared = 25.9%, p=0.26) 8.38 (3.98, 12.78) 100.00 

CONTROL 

   Pandhi, 2011 CHS 4976 EF>55% 2.40 (2.30, 2.50) 25.34 

   Ren, 2007 HSS 455 No LVDD 0.95 (0.51, 1.63) 23.96 

   Verdecchia, 2005 PUMA 2299 EF>50% 0.12 (0.07, 0.18) 25.37 

   Wang, 2003 Framingham 4128 EF>50% 0.70 (0.60, 0.80) 25.34 

Subtotal (I-squared = 99.8%, p=0.00) 1.04 (-0.11, 2.20) 100.00 

0 2 6 10 4 8 12 

Rate per 100 person-years (95% CI) 

8.4/100 pyrs 

2.8/100 pyrs 

1.04/100 pyrs 

JACC: Heart Failure; 2016, 237–248 



Heart failure after MI 

Am J Med. 2002 Sep;113(4):324-30. 

https://www.ncbi.nlm.nih.gov/pubmed/12361819?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/12361819?dopt=Abstract


Comparative interrelation between 

AMI heart failure and LVSD 

AJC, 2006, 13–25 



KAMIR data : ? ~ 20% 

J Korean Med Sci 2015; 30: 903-910 



Combined effect of HF and LVSD of 

varying severity on cardiac mortality 

AJC, 2006, 13–25 
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 Asymptomatic left ventricular systolic 

dysfunction (ALVSD) 

Kaplan-Meier curves for survival. Reference group (No ALVD) consists of subjects with normal LV systolic function (LVEF >50%) 

and no history of congestive HF. Mild ALVD indicates mild asymptomatic LVSD (LVEF 40% to 50%); Mod/Sev ALVD, moderate-

to-severe asymptomatic LVSD (LVEF <40%); and Systolic CHF, congestive heart failure with LVEF ≤50% 

0 2 8 10 4 6 12 

Years 

No ALVD 

Mild ALVD 

Mod/Sev ALVD 

Systolic CHF 

P<0.0001 



Asymptomatic LV systolic dysfunction 

(ALVSD) from MESA, 1.7% 

Circulation. 2012 Dec 4; 126(23): 2713–2719 

During nine-year follow-up, these individuals were at increased risk for incident HF (adjusted hazard ratio 

[HR] 8.69; 4.89 to 15.45), CV disease (adjusted HR 2.21; 1.13 to 3.73), and mortality (adjusted HR 2; 1.13 

to 3.54). 



Progression of preclinical diastolic 

dysfunction (PDD) and HFpEF 

J Am Coll Cardiol. 2014 Feb 11; 63(5): 407–416 



Echocardiographic Criteria 

• Limited data (Unmet Need!) 

• Cut-offs arbitrary 

• More criteria; greater certainty 

of diagnosis 

• Diastolic stress test? 

• Invasive hemodynamic 

measurements? 

Ponikowski et al. Eur Heart J. 21 May 2016 

Signs (±symptoms) of HF 

HFpEF: EF≥50% 

HFmrEF: EF 40-49% 

Structural 

abnormalities 
 

 

LAVI 

>34ml/m2 

 

LVMI 

>115g/m2 (m) 

>95 g/m2(f) 

Functional 

abnormalities 

 
 

E/e'avg ≥13 

 

e' average 

(lateral-septal) 

<9 cm/s 

+ 

+ 
Diagnosis of HFpEF/HFmrEF 
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4.9% 

0.9% 

Prevalence of CHF and Risk Factors 

in Adults With Cohort Study   

Hypertension 

LVH by ECG 

DM 

BMI > 30 

HF Symptoms 

Hx of CHD 

Hx of CHF 

S-Cr >1.5 

KCJ 2013,  

J Korean Med Sci. 2015 30(4): 407–413 



ASLVD in Korea 

KCJ 2013,  

J Korean Med Sci. 2015 Apr; 30(4): 407–413 

2.5 % 

E/e’ >13, 20.1% 

EF <50% : 1.5 % 

3.5 % 
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The 7 pathways in the progression 

 from hypertension to heart failure  

Drazner M H Circulation 2011;123:327-334 



LVH increases cardiovascular risk 
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Hypertension

Hypertension + LVH

Kannel. Eur Heart J 1992;13 (Suppl D):82–88 

Introduction  

; the 32-year Framingham Heart Study follow-up of men aged 32–64 years  



LVH prevalence by ECG and 

echocardiography  

Journal of Hypertension, 2012, p 2066–2073 

The median prevalence of LVH was 33% (interquartile range 23-41%) in primary care 
settings (10 studies) and 65% (37-81%) In secondary care settings (11 studies): from 
systemic review in BMJ 2012.  



LVH by ECG and Echocardiography 

J Korean Med Sci. 2015 Apr; 30(4): 407–413 



Event rates according to LV strain  

for the development of CHF (LIFE).  

actuarial 5-year rate of 8.8% 
compared with only 2.7% in 
those without ECG strain 

Circulation. 2006;113:67-73  

ECG strain identifies hypertensive patients at increased risk of developing CHF and 
dying as a result of CHF, even in the setting of aggressive blood pressure lowering. 



Association of Change in LV Mass with Prognosis  

during Long-term Antihypertensive Treatment 
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From Stage B to Stage C  

Progression of LV dysfunction 

or  Other Factors  



Prevalence of heart failure by stages with and without 

diastolic dysfunction as criteria for Stage B 

Circulation. 2007;115(12):1563-1570. 



Neurohumoral Continuum from Stage B 

to Stage C Systolic Dysfunction 

 Circulation. 1990;82(5):1724-1729. 



Diastolic dysfunction from Stage B to 

Stage C Systolic Dysfunction 



Significant noncardiac organ dysfunction can 

induce NYHA symptoms (class II and higher) 

NYHA 

Heart Failure Symptoms 

Heart Failure Pheonotype 

Resting Heart Failure Threshold 

Cardiac Dysfunction 

Severity 

IV 

III 

II 

I 

A B C D 

Non-cardiac organ 

Dysfunction and stress 



Cardiovascular and noncardiac risk factors in the 

development and progression of preclinical diastolic 

dysfunction (PDD) and HFpEF 

J Am Coll Cardiol. 2014;407–416. 



Interaction of cardiac and noncardiac 

dysfunctions and progression to HF 

 Circulation. 2011;124(1):4-6. 



Noncardiac Risk Score and cumulative 

incidence of symptomatic heart failure 

Circulation. 2011;124(1):24-30. 

Risk score ranges from 0 to 3. One point each was awarded for the presence of the following three parameters: serum creatinine > 
1.05 mg/dL (92.8 µ mol/L), FEV1 : FVC < 91% predicted, and hemoglobin concentration < 13 g/dL. 



Obesity and Subclinical Cardiac 

Remodeling 

Selvaraj S et al, Circ CV Imaging, 2016 Ayalon N et al, Am J Cardiol,  



Subclinical PH is prominent  

in metabolic disease 

Gopal DM et al, J Am Heart Assoc, 2015 
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Clinical trials with asymptomatic LVSD 

CCN 2008 



  ACEI SURVIVAL 
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4 SAVE 

N Engl J Med 1992;327:669 Years 

30 

20 

10 

0 
1 2 3 

Placebo 

Captopril 

0 

n=1115 

n=1116 

p=0.019 
² -19% 

n = 2231 

3 - 16 days post AMI 

EF < 40 

12.5 --- 150 mg  / day 

Asymptomatic ventricular dysfunction post MI 



Clinical trials with asymptomatic LVSD 

CCN 2008 



  ß  BLOCKERS 

Mortality 

ACEI 

ß  BLOCKER 

Yes 

No 

n=2231 YES No 

13.3% 

19.5% 

24.3% 

27.7% 

SAVE 

Circulation 1995;92:3132 



ESC guideline for stage B  

Korean Acute Heart Failure Registry 



• 5.5 ACE inhibitor therapy is recommended 

for asymptomatic patients with reduced 

LVEF (<40%). (Strength of Evidence = A) 

• 5.7 Beta blocker therapy should be 

considered in asymptomatic patients with 

reduced LVEF. (post-MI, Strength of 

Evidence = B; non post-MI, Strength of 

Evidence = C) 

HFSA guidelines 

Korean Acute Heart Failure Registry 



Clinical trials with asymptomatic LVSD 

CCN 2008 



• Although aldosterone antagonists have been 

demonstrated to decrease morbidity and 

mortality in patients with moderate to severe 

symptoms of HF and reduced LVEF, there are 

currently no substantial data to suggest that 

these agents should be recommended as 

treatment for patients with ALVD. 

Aldosterone Antagonists  

in Patients With ALVD 

HFSA guideline 



Can we re-imagine  

stage B HF phenotyping?  



Conclusion : Management of  

Stage B Heart Failure 

• Prevalence : 2~9% in general population, 

10~20% in AMI population, 3 to 4 X greater than 

those at stages C and D  

• Risk Modification, especially co-morbidities 

• Gold standard Tx : ACEI + BB 

•  New Targeted Therapies for Prevention 

 



감사합니다. 


