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Heart Failure

• Prevalent disease: 2.2%, approximately 5.1 

million patients in the US)

• High morbidity and mortality rates

• High economic and psychological burden



Prevalence of heart failure in Korea

• Data from the National Sample Cohort (NSC)

• The prevalence of HF in Korea increased approximately two 

times (from 0.75% in 2002 to 1.53% in 2013)

Korean Circ J 2016;46(5):658-664



Mortality Trend of HF

• Population-based cohort study using the resources of the Rochester 

Epidemiology Project conducted in Olmsted County, Minnesota. Patients 

were 4537 Olmsted County residents

JAMA. 2004;292(3):344-350.



Acute decompensated HF

J Am Coll Cardiol 2013;61:1259–67

• Acute decompensated HF results in more 

than 1 million hospital admissions per year 

in the United States.

• Rehospitalization for heart failure occurs at 

a rate close to 50% over 6 months.



Repeated Hospitalizations Predict Mortality

• 14,374 patients who were hospitalized for 

HF for the first time during January 1, 2000, 

to December 31, 2004.

• HF diagnosis: ICD-9 code

Am Heart J 2007;154:260-6



Worsening of Heart Failure

: increase the risk of death

• PARADIGM-HF

Circulation. 2016;133:2254-2262

hospitalization for worsening HF

(HR, 6.1; 95% CI, 5.4–6.8)



Conventional Therapy

: to prevent heart failure hospitalization

Telemonitoring in patients with 

heart failure. 

N Engl J Med 2010; 363: 2301–09.

Circulation, 2008;118:1433-1441



Circulation, 2008;118:1433-1441

Transition From Chronic Compensated to 

Acute Decompensated Heart Failure

ePAD in patients with no event



Circulation, 2008;118:1433-1441

Transition From Chronic Compensated to 

Acute Decompensated Heart Failure





COMPASS-HF Study

• Prospective, multicenter, randomized, single-blind, 
parallel-controlled trial of 274 New York

• Heart Association functional class III or IV HF patients

• Chronicle (Medtronic Inc., Minneapolis, Minnesota) 
(n 134) or control (n 140) group.

• Complication-free rate of 91.5%

J Am Coll Cardiol 2008;51:1073–9
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Failed to get FDA approval



The CardioMEMS HF system

• FDA approved (May 2014) 

• As an approach to reducing HFH in patients with chronic HF, 

NYHA functional class III

(A) CardioMEMS sensor or transmitter. 

(B) Transcatheter is implanted into a distal branch of the descending pulmonary 

artery. 

(C) Patient is instructed to take daily pressure readings from home using the 

home electronics. 

(D) Information transmitted from the monitoring system to the database is 

immediately available to the investigators for review. 

Lancet 2011; 377: 658–66



The CardioMEMS HF system

(E) Transmitted information consists of pressure trend information and individual 

pulmonary artery pressure waveforms

Lancet 2011; 377: 658–66



Optivolemic

• Patients with minimal HF congestive symptoms and 

minimal evidence of poor perfusion had 

hemodynamic monitoring pressure target values of:

• Pulmonary artery systolic pressure 15-35 mm Hg.

• Pulmonary artery diastolic pressure 8-20 mm Hg.

• Pulmonary artery mean pressure 10-25 mm Hg



PAP-guided Treatment

J Am Coll Cardiol HF 2016;4:333–44



CHAMPION Trial

• CHAMPION was a prospective, 
multicentre (n=64), single-blind, 
clinical trial undertaken in the 
USA

• NYHA functional class III heart 
failure for at least 3 months, 
irrespective of left ventricular 
ejection fraction or cause, and a 
hospitalisation for heart failure 
within the past 12 months.

• Between Sept 6, 2007, and Oct 7, 
2009, 550 patients

• Primary endpoint: heart failure-
related hospitalisations during 
the 6 months

Lancet 2011; 377: 658–66



CHAMPION Trial

Lancet 2011; 377: 658–66



CHAMPION Trial

: complete follow-up results 

Lancet, 2016;387:453-461

reduced by 48% (HR 0.52 [95% CI 0.40–0.69])

Sustained efficacy of haemodynamic-guided 

management of heart failure to reduce 

admissions to hospital, both during a

randomised clinical trial setting, as well as in 

a follow-up setting

Reduction of hospitalization by 48% after 

use hemodynamic guided management in 

control group



CHAMPION Trial

• CHAMPION Trial

J Am Coll Cardiol HF 2016;4:333–44



CHAMPION Trial

• CHAMPION Trial

J Am Coll Cardiol HF 2016;4:333–44



Intracardiac Pressures 

: Relationship to Mortality

• Chronicle Phase II, COMPASS-HF, REDUCE-HF

Circ Heart Fail. 2017;10:e003594.



Hemodynamic-guided Heart Failure Care

: Greater Reduction In PA Pressure

Circulation. 2017;135:1509–1517.



Pulmonary Artery Pressure-Guided

Management of Patients With HFrEF

J Am Coll Cardiol 2017;70:1875–86



“Real-World” Data: HFrEF



2016 ESC Guidelines

European Heart Journal (2016) 37, 2129–2200



The CardioMEMS HF system

• Ongoing RCT

• Hemodynamic-GUIDEd management of heart 

failure (GUIDE-HF), 

https://clinicaltrials.gov/ct2/show/NCT033878

13 (January 2018, accessed 20 May 2018).



Conclusions

• Self-management by patients had largely been 
unsuccessful because of the advanced age of HF 
patients and the complexity of treatment.

• Ambulatory monitoring of intracardiac pressures 
was clinically useful when translated into 
systematic pharmacological interventions.

• Future study will confirm efficacy of pressure 
monitoring device, such as mortality. 



Thank you for your attention. 



CHAMPION Trial Rationale and 

Design
• Table 1.Inclusion Criteria

• Written informed consent and authorization to use and disclose healthinformation.

• 18 years of age or older.

• Diagnosis of HF for >=3 months, with preserved or reduced LVEF.

• Diagnosis of NYHA functional class III HF at screening visit.

• If subject has a reduced LVEF, they must be receiving a beta-blocker for 3 months and an ACE-I or 
ARB for 1 month unless, in the investigator’s opinion, the subject is intolerant to beta-blockers, 
ACE-I, or ARB. Beta-blocker and ACE-I (or ARB) doses should be stable for 1 month before study  
entry.

• At least 1 HF-related hospitalization within 12 months of screening visit.

• BMI<=35 kg/m2. Subjects with BMI > 35 kg/m2 require additional screening. If the BMI is > 35 
kg/m2 and the chest circumference is >52 in and < 65 in, the distance from the skin on the subject’s 
back to the pulmonary artery must be < 10 cm and confirmed by angiogram of the lateral view 
during the catheterization before placement of the pressure sensor. If the distance is > 10 cm, the 
subject will not receive a sensor and will not be eligible for the study.

• Pulmonary artery branch diameter between 7 and 15 mm.

• Female subjects of childbearing age with a negative urine or serum pregnancy test at the screening 
visit and agreeing to use a reliable mechanical or hormonal form of contraception during the study.



CHAMPION Trial

• Exclusion Criteria

• Active infection.

• History of recurrent (>1) pulmonary embolism or deep vein thrombosis.

• Unable to tolerate an RHC, in the investigator’s opinion.

• Implantation of CRT<3 months before enrollment.

• Experienced a major cardiac event (eg, myocardial infarction, stroke)within 
2 months of screening visit.

• GFR<25 mL/min or chronic renal dialysis.

• Likely to undergo heart transplantation within 6 months of screening visit.

• Congenital heart disease or mechanical right heart valve(s).

• Diagnosed coagulation disorders.

• Hypersensitivity or allergy to aspirin and/or clopidogrel.

• Enrolled in concurrent studies that may confound the results of this study.

• Clinical condition that would not allow them to complete the study, in the 
investigator’s opinion.


