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CIED 

• Pacemaker 

• Implantable cardioverter-defrillator (ICD) 

• Cardiac resynchronization device (CRT) 

• Implantable cardiovascular monitor (ICM) 

• Implantable loop recorder (ILR) 



HF specialists 
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Three Pathophysiological Causes of 

Heart Failure 

• Increased work load (pre & afterload) 

 

• Myocardial Dysfunction 

  (systolic and/or diastolic) 

 

• Decreased Ventricular Filling 



Symptoms are Just the Tip of the Iceberg 

Orthopnea 

Dyspnea 
Fatigue 

Edema 

Abnormal LV function (systolic and/or diastolic) 

LVEDP + impaired volume regulation 

Increased LA and LVEDP 

Increased PCWP (congestion) 

Increased PA pressure 

Increased RV and RA pressure 

Systemic congestion  

(JVD, edema) 
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Palpitation 



Acute Exacerbations May Contribute  

to CHF Progression  

Gheorghiade M, et al. Am J Cardiol. 2005;96:11G-17G. 
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Year 

2006    2007   2008     2009   2010    2011    2012 

ICD 

CRT 

ICD (n=207) 
 

2006-2012년 

Age 51.5 ± 17.6 years 

M:F = 160:47 

CRT (n=32) 

 

2009-2012년 

Age 65.4 ± 11.6 years 

M:F = 17:11 

 

Severance Cardiovascular Hospital 



F/64 
CC : Dyspnea on exertion, NYHA III 

 

PHx :  HTN/DM (-) 



Pre Post CRT-P 



Meta-analysis of CRT in HF 

• Improve EF 

 

• Improve QOL 

 

• Improve functional status 

 

• Reduce hospitalization 

 

• Reduce all-cause mortality by 21 % 



No single echocardiographic measure of dyssynchrony may be  

recommended to improve patient selection for CRT in HF patients ! 







Non-responders to CRT  
: a view from HF physicians 

Non-cardiac issues Non-device issues 

• Residual ischemia 

 

• Hemodynamic VHD 

 

• Right side HF 

 

• Rhythm disturbance 

• A. fib 

• V. tachy 

• Real CHF aggravation ? 

 

• Medication change ? 

 

• Evaluate co-morbidities 

• OSA, anemia 

• thyroid diseases 

• anemia 

• amiodarone toxicity 

  (lung injury) 

 

• Deconditioning 



Issues of CRT in HF patients 
: a view from HF physicians 

• Ideal optimization method ? 

• Echo parameters ? 

• AV or VV optimization ? 

 

• Optimization schedule ? 

• LV remodeling ? 



F/83 

 CC : Dyspnea on exertion, NYHA III 

 

PHx :  HTN(+) on medication 

 Old CVA(+) on medication 

 

 DM(-) 

 Syncope(-) 

 Dizziness(-) 

 Palpitation(-) 

 

 BP : 159/68 

 HR : 44/min 



s/p VVIR 



No record and monitoring 

about performance measure ! 





Performance measures in CHF 

Only 30 % ! 

Nurse-led ongoing Follow-Up Program  

Schedule OPD F/U schedule,  30-50 minutes 

Method HF Guidebook 

Subjects HF patients and their families 

Contents • Importance of medication adherence 
and regular follow up 

• Self-Care 

 Aggravation of HF symptom monitoring 

 Monitoring BW everyday 

 Restricted sodium diet 

 Non-smoking, Alcohol Moderation 

• Flu vaccination periodically 

• Comorbidity management 

• Emotional support 

• Telephone counseling  



운동 전에 Telemetry 부착 

운동 전,후에 인바디,혈압, 혈당 측정 

운동 교육/처방 및 상담 

복약 및 영양 상담 Warming-up 

Cool-down 



02.2 dypsnea- TTE : EF38%, anteroseptal hypokinesia,  

02.2.10 외부병원 내원- CAG :normal, TTE: 35%, Increased LV  

   cavity and decreased LV contractility 

08.9.20 syncope 발생 - 당시 ECG V-Tac 

            DC cardioversion & IV cordarone 

08.9.24 새벽 short run VT 10차례, K replace후 감소 

08.9.25 7:30 12초동안  nonsustatined VT 발생 저절로 멈춤 

08.10.1 DCMP, (EF38%), sustained monomorphic VT 

              ICD insertion 

F/76, 7429446 

2009.11 s/p AF ablation (외부) 

2010.04.27 s/p redo AF ablation (외부) 

2012.06.29 trido ablation 하려 했으나  LAA Thrombus  있어 시행못함. 

2010.04.27 CRT-D insertion (외부) for HF (EF=30%) 

2013.03.13 Echo :  EF= 30% (본원), amiodarone 200 mg, NYHA II-III 

M/58, 7528639 





Reversible LV dysfunction ? 

• Hypertensive, alcoholic, transient myocarditis, idiopathic ?, etc… 

8 개월 후 

EF=18% EF=26% 

2012.2 2012.10 

Case 1 



Case 2 

측정 값 % 예측값  

최대산소섭취량 
운동 시간 

40.03ml/kg/min 
16분 40초 

103%  
예측 값의 84%이상 정상인 체력 

대 사 당 량 11.4 METs 7 METs 이상 유병률/사망률 낮음 

무산소성(젖산) 역치 
무산소성역치 도달시간 

31.27 ml/kg/min 
11분 20초 

무산소성 역치 시간/전체 운동시간 X 100% 
=  66.6% 

40% 이상 일반 수준 
60% 이상 상위 체력 수준 

VE/VCO2 
(V-slope) 

28.3 
30 이하 정상  

60 이상 비정상 

Peak RER 1.23 1.1 이상 최대 노력 

2007.8 2013.03 

Cine: Global moderate hypokinesia with 

LV enlargement.  No evidence of 

regional wall motion abnormality.    

No RV dysfunction. Mild TR. 

Perfusion: No evidence of resting 

perfusion defect in this study.   

Viability: Subtle enhancement at basal 

septum. 

Cardiac MRI 

EF= 15 - 20 % 



CIED related complications 
Infection 

Lead fracture 

Preoperative treatment with an antibiotic that has in vitro activity 

against Staphylococci is recommended for infection prophylaxis 



When it comes to heart failure patients.. 

: at the view point of HF physicians 

  Etiology ? 

  Aggravating factors ? 

  Reversible ? vs.   

      Irreversible ? 

  Prognosis ? 

  Treatment Modality ? 



Major concerns of CIED treatment  in HF patients 

: at the view point of HF physicians 

  When ? 

  Responder ? vs.   

      Nonresponder ? 

  Prognosis ? 

  Monitoring ? 

 : Sx, Echo, VO2 peak, biomarkers,… 



GAP between EP and HF physicians 





Appreciate your attention ^^ 


