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심장재동기화치료(CRT, Cardiac Resynchronization
Therapy)는 다음과 같은 경우에 요양급여를 인정함.

• 2016년 8월 18일

• 2008년 5월 1일



CRT-P(CRT-Pacemaker)

 3개월 이상의 적절한 약물치료에도 불구하고 증상이 지속되는 아래의 심부전 환
자

(1) 동율동(Sinus Rhythm)의 경우

(가) QRS duration ≥ 130ms인 좌각차단(LBBB)으로 심구혈률(EF) ≤ 35%이고

NYHA class Ⅱ, Ⅲ또는 거동이 가능한 class IV에 해당되는 경우

(나) QRS duration ≥ 150ms인 비 좌각차단 (NON-LBBB)으로

심구혈률(EF) ≤ 35%이고 NYHA class Ⅲ또는 거동이 가능한 class IV에

해당되는 경우



CRT-P(CRT-Pacemaker)

(2) 영구형 심방세동(Permanent atrial fibrillation)의 경우

(가) QRS duration ≥ 130ms으로 심구혈률(EF) ≤ 35%이고 NYHA class Ⅲ

또는 거동이 가능한 class IV에 해당되는 경우

(나) 심구혈률(EF) ≤ 35%인 환자에서 심박수 조절을 위해

방실결절차단술(AV junction ablation)이 필요한 경우



CRT-P(CRT-Pacemaker)

(3) 기존의 심박동기(Pacemaker)나 심율동 전환 제세동기 (ICD)의 기능 향상
이 필요한 경우

- 심구혈률(EF) ≤ 35%이고 NYHA class Ⅲ 또는 거동이 가능한

class IV 환자에서 심조율의 비율이 40% 이상인 경우

(4) 심박동기(Pacemaker)의 적응증에 해당하는 경우

- 심구혈률(EF) ≤ 40%인 환자에서 심조율의 비율이 40% 이상

으로 예상되는 경우(3개월 이상의 적절한 약물치료가 없는

경우에도 인정 가능함.)



CRT-D(CRT-Defrillator)

 CRT-D(CRT-Defibrillator)는 CRT-P와 ICD 기준에 모두 적합한 경우에
인정하되, 상기 (1)에 해당 되면서 NYHA class Ⅱ인 경우에는 QRS 
duration ≥ 130 ms인 좌각차단(LBBB)이고 심구혈률(EF) ≤ 30%인 경우
에 인정함.



CRT-P/D

 상기 가, 나 항의 적응증 이외 심장재동기화치료가 반드시 필요한 경우 진료내
역 및 담당의사의 소견서 등을 참조하여 사례별로 인정함.

 수가산정방법

- CRT-P(CRT-Pacemaker)를 실시하는 경우에는 자200나(1) 

경정맥 체내용 심박기 거치술로, CRT-D(CRT-Defibrillator)를

실시한 경우에는 자200-2 심율동 전환 제세동기 거치술

[경정맥]로 산정함.

 상기 1항 급여대상 중 필요한 경우 요양 급여 인정여부에 대하여 사전승인 신
청 을 통해 심사할 수 있음. 

 이 경우 사전 승인 절차 및 방법 등에 대하여는 건강보험심사평가원장이 정함.



Randomized clinical trials on CRT vs. medical therapy 

(with N>30 patients enrolled)



Patients in SR with moderate to severe HF (NYHA III–IV): 

indications for implant of a CRT device



Patients in SR with mild HF (NYHA II): indications for 

implant of a CRT device



Patients with permanent AF and LV dysfunction/HF: 

indications for implant of a CRT device



Patients previously implanted with a conventional PM 

or ICD: indications for upgrade to a CRT device.



Patients with conventional pacemaker indications and 

LV/HF: indications for implant of a CRT device



Indications to implant a CRT-P versus a CRT-D device 

in candidates to CRT in the setting of primary 

prevention of SCD



Evolution in the last 15 years in the key variables 

considered as the basis for patient selection with 

regard to implant of a CRT device

European guideline American guideline



Recent international guidelines on CRT implantation 

recommendations and indications

Society Guideline Year

ESC Heart Failure Association Guidelines for the diagnosis and treatment of acute and 

chronic HF

2016

ESC European Heart Rhythm 

Association

Guidelines on cardiac pacing and CRT 2013

American College of 

Cardiology Foundation/

American Heart Association

Guidelines for the management of HF 2013

Canadian Cardiovascular 

Society

Comprehensive update of the Canadian Cardiovascular 

Society Guidelines for the Management of HF

2017

National Heart Foundation of 

Australia and Cardiac Society 

of Australia and New Zealand

Update to guidelines for the prevention, detection and 

management of chronic HF in Australia, 2006

2011

National Institute of Health and 

Care Excellence

ICD and CRT for arrhythmia and HF 2014

Normand C, et al. JACC HF 2018;6; 308-16



Comparison of recommendations for LBBB

Guidelines 

(Year)

QRS ≥ 150 ms QRS 130–149 ms QRS 120–129 ms

NYHA 

Functional

Class III/IV

NYHA 

Functional

Class II

NYHA 

Functional

Class III/IV

NYHA 

Functional

Class II

NYHA 

Functional

Class III/IV

NYHA 

Functional

Class II

ESC HFA 

(2016)*

I, A I, A I, B I, B III, A III, A

ESC EHRA (2013) I, A I, A I, B I, B I, B I, B

ACC/AHA/HRS 

(2013)

I, A I, B IIa, B IIa, B IIa, B IIa, B

CCS (2017) I, High I, High I, High I, High III, Moderate III, Moderate

Australian 

Guidelines 

(2011)

A A A

NICE (2014) CRT-P or CRT-D CRT-D CRT-P or CRT-D CRT-D CRT-P or CRT-D CRT-D

Normand C, et al. JACC HF 2018;6; 308-16

Korea (2016) Y Y Y Y N N



Comparison of recommendations for non-LBBB

Normand C, et al. JACC HF 2018;6; 308-16

Guidelines (Year) QRS ≥ 150 ms QRS 130–149 ms QRS 120–129 ms

NYHA 

Functional

Class III/IV

NYHA 

Functional

Class II

NYHA 

Functional

Class III/IV

NYHA 

Functional

Class II

NYHA 

Functional

Class III/IV

NYHA 

Functional

Class II

ESC HFA (2016)* IIa, B IIa, B IIb, B IIb, B III, A III, A

ESC EHRA (2013) IIa, B IIa, B IIb, B IIb, B IIb, B IIb, B

ACC/AHA/HRS 

(2013)

IIa, B IIb, B IIb, B III, B IIb, B IIb, B

CCS (2017) IIb, Low IIb, Low III, Moderate III, Moderate

Australian 

Guidelines 

(2011)

A A A

NICE (2014) CRT-P or CRT-D CRT-D CRT-P CRT-P

Korea (2016) Y N N N N N



Less conventional indications for CRT 

- AF

Guidelines (Year) Atrial Fibrillation

and HF

Expected High %

of Ventricular Pacing

With Reduced LVEF and

Symptomatic HF

ESC HFA (2016) IIa, B I, A

ESC EHRA (2013) IIa, B IIa, B

ACC/AHA/HRS (2013) IIa, B IIa, C

CCS (2017) IIb, Low IIb, Moderate

Normand C, et al. JACC HF 2018;6; 308-16

Korea (2016) Y Y



Less conventional indications for CRT 

- Conventional pacemaker indication and HF

 In patients with systolic HF and conventional indications for 

pacemaker that are likely to be dependent on chronic right 

ventricular (RV) pacing, the strongest recommendation comes 

from the ESC. 

 These guidelines were published after the publication of the 

BLOCK-HF trial,  which showed that biventricular pacing was 

superior to RV pacing in patients with HF and atrioventricular

block.



Less conventional indications for CRT 

- Conventional pacemaker indication and HF

Sutton MSJ, et al. Circ Heart Fail 2015;8; 510-8



Less conventional indications for CRT 

- Conventional pacemaker indication and HF

 The EHRA and ACC/AHA/HRS guidelines provide a Class IIa

recommendation. The ACC/AHA/HRS guidelines specify that 

the degree of anticipated RV pacing must be >40%. This 

figure is based on the DAVID (Dual Chamber and VVI 

Implantable Defibrillator) trial, which suggested a worse 

outcome in patients who were paced at >40%.



Less conventional indications for CRT 

- Conventional pacemaker indication and HF

 The CCS guidelines provide a Class IIb recommendation for 

patients who require chronic RV pacing in the setting of HF 

symptoms and reduced LVEF, with moderate quality evidence. 

Interestingly, these guidelines, like the HFA guidelines, were 

produced after BLOCK-HF. 

 However, HFA guidelines provide a recommendation level I 

and CCS only a level IIb.

 심박동기(Pacemaker)의 적응증에 해당하는 경우
- 심구혈률(EF) ≤ 40%인 환자에서 심조율의 비율이 40% 
이상으로 예상되는 경우(3개월 이상의 적절한 약물치료가 없는
경우에도 인정 가능함.)



Less conventional indications for CRT 

- Patients with HF and ICD indication

 The ESC EHRA and CCS guidelines provide a Class I 

recommendation for a CRT-D in patients requiring an ICD if a 

CRT is indicated. 

 The HFA guidelines state that if a patient is due to receive an 

ICD and has a QRS duration between 130 and 149 ms, a CRT-D 

should be considered, and if the QRS is ≥150 ms, a CRT-D is 

recommended. 

 CRT-D(CRT-Defibrillator)는 CRT-P와 ICD 기준에 모두 적합
한 경우에 인정하되, 상기 (1)에 해당 되면서 NYHA class Ⅱ인 경
우에는 QRS duration ≥ 130 ms인 좌각차단(LBBB)이고 심구혈
률(EF) ≤ 30%인 경우에 인정함.



Less conventional indications for CRT 

- Patients with HF and ICD indication

 The Australian guidelines provide a grade A recommendation 

for CRT for patients requiring an ICD in NYHA functional class 

II, provided they are in LBBB with a QRS ≥150 ms and an LVEF 

≤30%. 

 The NICE guidelines provide clear guidance concerning the 

choice between CRT-P and CRT-D. If an ICD is required in a 

patient with overlapping CRT indications, perhaps an 

unnecessary later upgrade from an ICD to CRT-D could be 

avoided.



Less conventional indications for CRT 

- CRT-P versus CRT-D

 EHRA guidelines favor CRT-P implantation in patients with 

advanced HF, severe renal insufficiency or dialysis, and other 

major co-morbidities including frailty and cachexia. CRT-D is 

recommended if the life expectancy is >1 year in patients with 

NYHA functional class II, ischemic heart disease, and no major 

co-morbidities. 

 HFA guidelines state that, if the primary reason for implanting a 

CRT is to improve prognosis, most evidence lies with CRT-D in 

patients with NYHA functional class II and for CRT-P for patients 

in NYHA functional classes III to IV. If the primary reason for 

implanting the device is relief from symptoms, HFA guidelines 

propose that the clinician should choose between a CRT-P and a 

CRT-D, as he/she considers appropriate. 



Less conventional indications for CRT 

- CRT-P versus CRT-D

 CCS guidelines suggest that a CRT-P be considered in patients 
who are not candidates for ICD therapy, such as those with a 
limited life expectancy because of significant co-morbidities. 

 NICE guidelines also clearly provide advice concerning the 
choice of device.

 No randomized study was powered to compare CRTD versus 
CRT-P, but one study compared these devices to optimal 
medical therapy. It is likely to be this lack of evidence which 
leads most associations to leave the choice of device to the 
implanting physician.



Less Conventional Indications for CRT 

- Upgrades

 HFA guidelines state that patients who have received a 

conventional pacemaker or an ICD and develop worsening HF 

and who have a high proportion of RV pacing may be 

considered for an upgrade to a CRT. This is a Class IIb

recommendation with Level of Evidence: B. 

 EHRA guidelines provide a Class I recommendation with a Level 

of Evidence: B for an upgrade from both a pacemaker and an 

ICD, providing the patient has a high degree of ventricular 

pacing and is in NYHA functional class III or ambulatory IV. The 

ACC/AHA/HRS guidelines provide a recommendation Class IIa, 

Level of Evidence: C, for patients with LVEF ≤ 35% who are 

undergoing implantation of a replacement device with 

anticipated requirement for significant (>40%) ventricular 

pacing.



Less Conventional Indications for CRT 

- Upgrades

 The CCS guidelines do not provide recommendations for 

upgrading previous devices, and there is no mention of 

upgrades in the Australian guidelines. 



Less conventional indications for CRT 

- NYHA functional class I

 None of the ESC guidelines, CCS, or Australian guidelines 

provide recommendations for patients in NYHA functional 

class I.

 The ACC/AHA/HRS guidelines provide a Class IIb

recommendation, evidence level C, on condition that the 

patients have LBBB with a QRS ≥150 ms, HF caused by 

ischemia, and an LVEF ≤ 30% on guideline-directed medical 

therapy. They do not recommend CRT implantation in NYHA 

functional class I patients if they do not have LBBB and a QRS 

≤150 ms, providing this indication with a Class III 

recommendation. 



Less conventional indications for CRT 

- NYHA functional class I

 NICE guidelines recommend implantation in patients with a 

QRS ≥150 ms in NYHA functional class I, regardless of the 

morphology of the bundle branch block. 

 CCS guidelines state that there is insufficient evidence to 

recommend CRT to patients with NYHA functional class I 

status.



Less Conventional Indications for CRT 

- Narrow QRS

 EHRA guidelines provide a Class III recommendation, Level of 

Evidence: B, for a QRS duration <120 ms.

 HFA provides a III recommendation, Level of Evidence: A, for 

QRS duration <130 ms.

 CCS clearly states that CRT should not be used in patients 

with QRS duration <130 ms.

 NICE guidelines clearly state that a CRT is not indicated in 

NYHA functional class IV with a QRS <120 ms.



Less conventional indications for CRT 

- Age and co-morbidites

 CCS guidelines state that CRT-P should also be considered in 

patients who are not candidates for ICD therapy because of 

limited life expectancy and significant co-morbidities. 

 EHRA guidelines provide guidance on whether to place a CRT-

P or a CRT-D depending on the co-morbidities of the patient.

 Remarkably, there is limited concrete advice in the other 

guidelines regarding the impact on clinical decision making 

of age and co-morbidities in the individual patient.
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심부전 학회 권고



심부전 학회 권고



심부전 학회 권고



모르는 것이 많고
가야할 길이 멀지만...

언젠가는 다다를 수 있는 날이
올 수 있을것입니다... 


