
สมเกียรต ิแสงวัฒนาโรจน์ พบ. 
สาขาวิชาโรคหัวใจและหลอดเลือด           

ภาควิชาอายุรศาสตร์ คณะแพทยศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย 
Somkiat.s@chula.ac.th 

หวัใจล้มเหลว 
Heart failure 
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• A complex clinical syndrome that results 

from any structural or functional 

impairment of ventricular filling or 

ejection of blood. 

• Cardinal manifestations of HF: dyspnea 

and fatigue, which may limit exercise 

tolerance & fluid retention, which may 

lead to pulmonary + splanchnic 
congestion + peripheral edema. 



HF with reduced EF 

Or Systolic heart failure 

Mechanism of S3 gallop: rapid filling 



HF with preserved EF  

or Diastolic heart failure 

Mechanism of S4 gallop: atrial contraction 



HFpEF & HFrEF distinct phenotypes. 
Borlaug BA. Circulation 2011;123:2006 
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No therapy has been proven to reduce morbidity 

and mortality in HFpEF.Borlaug BA. Nat Rev Cardiol 2013;10:244. 

 



Heart failure 

• Heart failure (HF) 
– Clinical syndrome with breathlessness, fatigue & 

exercise intolerance from impaired myocardial function 

• Congestive heart failure (CHF) 
– HF with circulatory congestion (eg; rales, edema) 

• Right-sided HF 
– JVP↑ , abdominal organ engorgement, ascites, edema 

• Noncardiac circulatory congestion  
– no structural heart disease cause CHF (eg; ARF) 
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Jugular venous pressure estimation 



• PND  
• Neck vein distention 
• Cardiomegaly 
• Hepatojugular reflux +ve  
• S3 gallop 
• Rales 
• Acute pulmonary edema 
• Venous P. >16 cmH2O 

• Dyspnea on exertion 
• Night cough 
• Tachycardia(>120/min) 
• Pleural effusion 
• Hepatomegaly 
• Extremity edema 
• Vital capacity 1 / 3 of 

normal 
 

    Framingham Criteria for Dx of CHF: 

              (at least 1 major & 2 minor criteria) 

    Major criteria                 Minor criteria    

Wt. Loss > 4.5 kg over 5 days’ Rx 



Third heart sound or S3 gallop 
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Electrocardiography in HF 

• Underlying etiology  
– eg; HT: LVH with strained pattern, CAD: MI 

• Precipitating factors 
– eg; arrhythmia: AF,  

• Compensatory mechanism 
– dilation: LVH by voltage, hypertrophy: LVH with strained 

• Complication 
– eg; arrhythmia: VT  



Cardiothoracic ratio 

C 

D 



Chest x-ray of rt. lung 
A. Normal pulmonary 
vessels 
B. General increase 
pulmonary vessels 
C. Pulmonary congestion 
D. Pulmonary hypertension 
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Natriuretic peptides in untreated pts with 

symptoms suggestive of HF.ESC guidelines of HF 2008 
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Precipitating causes of HF 
( e-Thai & e-Siam) 

• Excess of 
– physical,diet, fluid, 

environmental, emotional 
Infection 

• Thyrotoxicosis/ pregnancy 
• Anemia 
• Infection & endocarditis 

• Embolism 
• Systemic hypertension 
• Infarction 
• Arrhythmia 

– Tachyarrhythmia 
– AV dissociation 
– Abn. vent. Conduction 
– Marked bradycardia   

• Myocarditis 



Potential reversible factors in HF 

• Noncompliance with Rx 

• Systemic infection 

• Pulmonary embolism 

• Extensive ischemia 

• Primary valvular dis. 

• Tachycardia 

• Pregnancy 

• Medications 

• Hypertension 

• Heavy alcohol consump. 

• Cocaine, amphetamine 
or excessive 
bronchodilators 

• Anemia 

• Metabolic 
– Thyroid 

– Obesity 

– Hemochromatosis 

– E’lyte disorder 





Compensation mechanism in HF 

• Hemodynamic & ANS 
– Heart:  

• Frank-starling law 
• CO 

– Peripheral circulation 
– Kidney (RAAS) 

• Hypertrophy 
• Peripheral O2 delivery 
• Anaerobic metabolism 

• Neurohoumoral 
– NE, Epinephrine 
– RAAS 
– Endothlin 
– ANP, BNP 
– Arginine vasopressin 
– PGI2, PGE2 
– Bradykinin 
– Dopamine, IL-6, insulin, cortisol, 

growth hormone,TNF-a, VIP etc 
 



Ramani GV. Mayo Clinic Proc  
2010;85:180-95. 
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• Strategies for achieving Optimal Guideline-

Directed Medical Therapy: 

1. Uptitrate in small increments 

2. More frequent visits & Lab monitor: CKD, elder 

3. Monitor vital sign closely: orthostatic symptoms 

4. Alternate adjust different med. class: BB, ACEi 

5. Monitor renal fn & e’lyte: Cr, K 
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• Strategies for achieving Optimal Guideline-

Directed Medical Therapy: 

6. Fatigue & weakness with dosage increase 

7. Discourage sudden spontaneous discon. GDMT 

8. Carefully review doses of other med.: diuretics 

9. Temporary adjust doages of GDMT: acute event 

10. Educate pt, family, clinicians of GDMT benefits 
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Cardiac Resynchronized Therapy 
หญิงไทยคู่อาย ุ๖๗ ปี DCM, FC 4, EF 20%, QRS 175 ms. 

  One day                          6 months after CRT 



Ramani GV. Mayo Clinic 
Proc. 2010;85:180-95. 



ESC guidelines 2008 
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Stage D: AHA Heart Failure Guideline.  
Yancy CW. Circulation 2013; 
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AHA HF Guideline.  
Yancy CW. Circulation 2013; 
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Sign of low cardiac output 

• Lethargy, dizziness, confusion, agitate 

• Oliguria 

• Weak pulse, tachycardia 

• Narrow pulse pressure 

• Cool, moist skin 

• Sign of etiology or precipitating factor 

With heart failure = low-output HF; with hypotension = shock  



Sign of high cardiac output 

• Pulse full, bounding 

• Wide pulse pressure 

• Warm skin 

• Prominent PMI 

• Soft Systolic ejection murmur at LSB 

• Sign of etiology or precipitating factor 

With heart failure = high-output HF 



สาเหตุ high output 

• Athero, heart block 
• Thyrox, regurg. 
• Hypertension 
• ส าคญั anemia 
• อ่อนเพลีย beriberi 

• 4 P ทีเดด็ 
– Pyrexia 
– Pregnancy 
– PDA 
– Paget’s disease 

• เบด็เสร็จ aneurysm 
• อยา่ลืม AV fistula 



Heart failure (HF) 

• Acute HF 

– New onset acute or decompensation of chronic HF 

– Hypertensive Acute HF 

– Pulmonary edema 

– Cardiogenic shock 

– High output failure 

– Right heart failure 

– Acute coronary syndrome 

• Chronic HF 

 



Acute Heart Failure (HF) 
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Acute Heart Failure (HF) 
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Acute pulmonary edema 

• Cardiogenic 
– Severe Lt. HF 
– Severe MS 

• Diff. Dx  
– Bronchial asthma 

• previous episodes 
• rales &  rhochi  

– ARDS 

• Non-cardiogenic 
– Imbalance starling force  

• hypoalbumin 

• rapid remove 
pneumothorax 

– Unknown 
• High altitude   
• Neurogenic 
• Narcotic overdose 

 



Cardiac Noncardiac

Hx: cardiac event Underlying

PE: low CO
       S3, cardiomegaly
       JVP, crakles

High CO
No
No

CXR: perihilar distribution
PCWP: > 18 mmHg

Peripheral distribution
< 18 mmHg

Acute pulmonary edema 





N Engl J Med 2005;353:2788-96 

Acute cardiogenic pulmonary edema vs. non-cardiogenic pulmonary edema 



Rx of acute cardiogenic pulmonary edema 

• L: Lasix or Diuretic iv. 

• M: Morphine iv. 

• N: Nitroprusside , Nitroglycerin iv. 

• O: Oxygen 100%; ventilation support 

• P: Position-Sitting, leg dangling 



Six steps to Dx of heart failure 
ESC text book of cardiovascular medicine 2006:710 

• Step 1: Diagnosis 

– Symptoms & signs  

– History of cardiac disease 

• Myocardial, pericardial, endocardial, CAD 

– 1st line tests: ECG, X-ray, BNP/NT-proBNP 

– Cardiac dysfn: doppler echocardiogram 

– Nuclear angiography / NMR 



European Society of Cardiology 

guidelines for chronic HF 2005 

Suspected LV dysfunction 

Because of signs 



Six steps to Dx of heart failure 
ESC text book of cardiovascular medicine 2006:710 

• Step 2: Clinical profile 

– Acute de novo /decompensated/chronic HF 

– Left/right side 

– Dry-warm, wet-warm, dry-cold, wet-cold. 

– Comorbidities 

• Stroke, COPD, DM, renal failure 

– Age and severity 



Six steps to Dx of heart failure 
ESC text book of cardiovascular medicine 2006:710 

• Step 3: Etiology 

– Coronary; CHD: CAG 

– Myocardial disease: echo 

• B1 def., myocarditis  

• Dilated, Hypertrophic, Restrictive, Peripartum CM 

• Hypertensive cardiomyopathy 

– Endocardial disease; valvular heart dis: echo 

– Pericardial disease; effusion, constriction 



Echocardiography 

normal   

para-sternal long axis 

Left ventricular hypertrophy 

Left ventricular dilatation 



Echocardiography 

normal   

para-sternal short axis 

Left ventricular hypertrophy 

Left ventricular dilatation 



Doppler echo diastolic dysfunction 



E/Ea or E/E’ > 15: high filling pressure 



Six steps to Dx of heart failure 
ESC text book of cardiovascular medicine 2006:710 

• Step 4: Precipitating factors 

– Anemia  - Infection 

– Tachycardia (atrial fibrillation), - bradycardia 

– Pulmonary embolism -Thyroid 

– Hypertensive crisis - Poor compliance 

– Acute myocardial ischemia  

– Medications (NSAIDS, COX2 inh, glitazones, 

steroid, class I antiarrhythmic, antidepresant 

 



Six steps to Dx of heart failure 
ESC text book of cardiovascular medicine 2006:710 

• Step 5: Prognostic evaluation 

– Clinical factors eg, age, NYHA class, sign of 
congestion, DM, depression, CKD, ischemia 

– Biochemical eg, serum Na, Cr/CCr, Hb 

– Neurohormone/cytokine eg, BNP, TNF-apha 

– Electrical eg, QRS width, LVH, AF, HRV 

– Imaging eg, EF<0.4, restrictive pattern, RV 

– Exercise/hemodynamic eg, VO2max, 6-
minute walk  

 



Troponin T >0.01 ng/ml in HF higher Death & CV death risk  
Systematic Review. Nagarajan V. Heart 2012;98:1778. 



Six steps to Dx of heart failure 
ESC text book of cardiovascular medicine 2006:710 

• Step 6 Treatment and follow up 

– General 

• Education, Nurse-monitored OPD, Diet, alcohol, 

smoking, work, exercise, sexual, factors to avoid, 

concomitant disorders & psycholocial/pain 

– Pharmacologic Rx: imparied/preserved LVEF 

– Device Rx: CRT, ICD 

– Surgical Rx: CABG, HTx, MR, remodeling 

LV, circulatory assist device, cell Tx 





Circulation 
2009 







2013 Heart Failure Guideline: HF discharge  
Yancy CW. Circulation 2013; 



2013 Heart Failure Guideline: new AF  
Yancy CW. Circulation 2013; 



2013 Heart Failure Guideline:  

recurrent paroxysmal AF  
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Co-morbidities of HF  
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Nurse-led HF clinics improve survival & self-care behavior  
Stromberg A. Eur Heart J 2003; 24: 1014-1023 

• 106 patients randomly assigned to FU at         
nurse-led heart failure clinic vs.usual care.  

• Nurse-led heart failure clinic staffed by specially 
educated & experienced cardiac nurses, 
delegated responsibility making protocol-led 
changes in meds.  

• First FU visit 2-3 weeks after discharge.  

• During visit, nurse evaluated HF status, 
treatment, gave education, social support to 
patient & family. 





Nurse-led HF clinics improve survival & self-care behavior  
Stromberg A. Eur Heart J 2003; 24: 1014-1023 



• Two regional teaching hospitals in The Netherlands. 

• 240 pts randomly allocated to  
• 1-year intervention (n = 118): pt contacts at day 3 by 

phone & at wks 1, 3, 5, 7 & at months 3, 6, 9 & 12 by 
a visit HF outpt clinic, within a week after discharge.  
– treatment, access clinic, exercise & rest, symptom 

monitoring & self-care. 

• Usual care (n = 122). 
– outpatient visits initialised by individual cardiologists in 

cardiology departments & guidelines of ESC.  

 

Nurse-Dr-directed HF clinic & outcomes 
de la Porte PWFB. Heart 2007;93:819-25 
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Multidisciplinary interventions (Mi) in HF.      
All cause mortality, Systematic review.  

Holland R. Heart 2005;91:899. 

• Mi = HF management was  responsibility of a 
team: medical input + >1 of 
– specialist nurse, pharmacist, dietician, social worker.  

• Interventions:  
– provision of home visits;  
– home physiological monitoring or televideo link; 
– telephone follow up but no home visits; and  
– hospital or clinic interventions alone.  

• Excluded pharmaceutical & exercise-based. 
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Multidisciplinary management of HF 

All cause mortality, systematic review RCT 
McAlister FA. J Am Coll Cardiol 2004;44:810-9. 
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All cause mortality, systematic review RCT 
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Multidisciplinary management of HF 

HF hospitalization rate, systematic review RCT 
McAlister FA. J Am Coll Cardiol 2004;44:810-9. 



Self intervention in HF 
AHA Scientific statement .Riegel B.Circulation 2009;120:1141-1163 



Long term HF programs 
ESC guidelines 2008 



Home Monitoring for HF  
Bui AL. J Am Coll Cardiol 2012;59:97. 



For pts: Self intervention in HF 
AHA Scientific statement .Riegel B.Circulation 2009;120:1141-1163 



For health care provider in HF 
AHA Scientific statement .Riegel B.Circulation 2009;120:1141-1163 



For health care provider in HF 
AHA Scientific statement .Riegel B.Circulation 2009;120:1141-1163 



European HF self-care behavior scale. Jaarsma T. Eur J Heart fail 2003; 5: 363-370 

Slow breathing/ meditation  



การดูแลผูป่้วยหวัใจลม้เหลวดว้ยตนเอง 
ดดัแปลงจาก Eur J Heart fail 2003;5:363-70 

๑๑ เดินออกก าลงักายทุกวนั อยา่งนอ้ย คร่ึงชัว่โมง 

๑๒. เจริญสมาธิ ฝึกหายใจชา้วนัละอยา่งนอ้ย ๑๕ นาที 

๑๐. รับประทานยาสม ่าเสมอ ไม่ปรับยาเอง ถา้สงสยั ติดต่อรพ. 

๙. อาหารไม่เคม็และเกลือนอ้ย (เกลือนอ้ยกวา่คร่ึงชอ้นชาต่อวนั) 

๘. ถา้รู้สึกอ่อนเพลียเพ่ิมข้ึน ติดต่อรพ. 

๗. นอนพกักลางวนัคร่ึงชัว่โมงต่อวนั 

๖. จ ากดัน ้ าด่ืม  (ไม่เกิน ๖ ถึง ๘ แกว้ต่อวนั) 

๕. ถา้น ้ าหนกัเพ่ิม ๒ กก.ใน ๑ สปัดาห์ ติดต่อรพ. 

๔. ถา้เทา้หรือขาบวมข้ึนกวา่ปกติ กดบุ๋ม  ติดต่อรพ. 

๓. ถา้เหน่ือยเพ่ิมข้ึน โทรติดต่อรพ. 

๒. ถา้เหน่ือย นัง่พกัหายใจ ชา้ ๆ (มากกวา่ ๖ วินาทีต่อคร้ัง) 

๑.ชัง่น ้ าหนกัทุกวนัก่อนอาหารเชา้ (น ้ าหนกัเป็นกิโลกรัม) 

จ       อ       พ       พฤ       ศ       ส       อา   กิจกรรมดูแลตนเอง (วนัท่ี….ถึง….เดือน….ปี…..) 



Slow breathing in Chronic heart failure 
Bernardi L. Lancet 1998; 351: 1308-11 

• Arterial oxygen saturation(SaO2) & other indices 

• During baseline & controlled breathing at 15, 6 

and 3 breaths / min (50 CHF vs. 11 controls) 

• 15 CHF patients randomly allocated 1 month 

respiratory training (Yoga) to 6 breaths / min 

• Respiratory indices were recorded before, at the 

end and 1 month after training. 



Slow breathing in Chronic heart failure 
Bernardi L. Lancet 1998; 351: 1308-11 

• SaO2 CHF 91.4+0.4% vs. control 95.4+0.2% ** 

• After training ( n = 9 CHF patients) 

– Breath rate 13.4 + 1.5 to 7.6 + 1.9/min ** 

– SaO2 92.5 + 0.3 to 93.2 + 0.4 * 

– Peak O2 consumption 1157 + 83 to 1368 + 110 L/min * 

– Exercise time 583 + 29 to 615 + 23 min * 

– Dyspnea score 19.0 + 0.4 to 17.3 + 0.9 Borg scale * 

– Motivation to train 7.6 + 0.3 to 9.1 + 0.2 * 

• No changes of indices in pts without training  

* p < 0.05, ** p < 0.001 



Slow breathing increase baroreflex sensitivity in CHF 

Bernardi L. Circulation 2002; 105: 143-145  

• Slow breathing improve O2 saturation & exercise 

tolerance in CHF patients 

• Preserved baroreflex sensitivity protective in CHF 

• 81 stable CHF patients, 58+1 yr, FCI = 6, II = 33, 

III = 27, IV = 15 vs 21 control 

• Spontaneous breathing (CHF 16.2+0.5,control 

13.5+1.1 /min), RR 15/min vs. 6/min 

 





Device-guided pace breathing in CHF 
Resperate Open pilot study. Parati G. Circ Heart Fail 2008;1:178 

• 24 CHF pts (61% ♂ , 64±9 yrs; NYHA 

class, 2.81±0.01) randomized to 

conventional Rx (n=12) or conventional 

Rx+Resperate (n=12) at home 18 min x 

2/d. for 10 wks 

• Baseline & after 10 wks evaluation by 

echo, PFT, CP stress test, QOL.  

• Blinded data analysis. 



Device-guided pace breathing in CHF 
Resperate Open pilot study. Parati G. Circ Heart Fail 2008;1:178 


