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Are we missing the point?
V7 mm Early PCI T

gn{ =9 Early CABG

12
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Early Mechanical
Revascualrization (%)
Cardiogenic Shock (%)
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WHAT IS EXPECTED TO KNOW?

* Definitions * HEMODYNAMICS

* Etiology e CLINICAL RECOGNITON &
+ Types DIFFERENTIATION

* Symptoms * ASSESSING SEVERITY

* Signs * ORDERING TESTS

* Medical Tx * IMMEDIATE MANAGEMENT
* Surgical Tx * LONG TERM MANAGAMENT

www.FirstRanker.com
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WHAT HAPPENS IN HEART FAILURE?

SVC5 PV 10 SVC 8 PV 25 PCWP 25

RAS LA 10 RA 8 LA 25

RV 25/0-5 | LV 120/0-10 RV 40/0-8 | LV 100/0-25

PA25/10 | AO 120/80 PA 40/25 | AO 100/60
NORMAL AHF: LVEDP 25

LVEDP=mLAP=mPCWP CPP=DBP-LVEDP

SVC5 PV 12 PCWP 12 SVC5 PV 20 PCWP 20
RAS5 LA 20

RAS5 LA 12

RV 30/0-5 | LV 10/0-12 RV 40/0-5 | LV 10/0-20

PA 40/20 AO 80/60

PA 30/12 AO 100/70

COMPENSATED HF DECOMPENSATED HF
LVEF reduced: Perfusion Low

CLINICAL RECOGNITION

LEFT HEART FAILURE RIGHT HEART FAILURE

5

. DOE  SWELLING
* ORTHOPNEA (LAP>24) « ABDOMINAL PAIN

° *
BENDOPNEA  JVP ELEVATED

* PND (LAP>18) HJR+ (PCWP> 18)
e PINK FROTHY SPUTUM
« PEDAL EDEMA

* RAPID THREADY PULSE
* SBP LOW

ALSO
* CARDIOMEGALY LOW URINE OUTPUT
e S3 (LVEDP>18) CONFUSIO
« BILATERAL BASAL CREPS NFUSION
« FATIGUE

o COIDEYTRENTIECS
NLJd

COLCODO 770 n\civi
www.FirstRanker.com 6
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Class |

Class Il

Class 1l

Class IV

www.FirstRanker.com www.FirstRanker.com

NYHA

Mo limitation of physical activity. Ordinary physical

activity does not cause undue fatipue, palpitation or M O DI FI E D ROSS SCALE

dyspnoca. LAP<12

alight limitatien of physical activity, Comfortable at

rest but ordi izl activi lts in fatigue, . : W
;T;i;:;; ;ﬂﬁ:ﬁﬁﬁ Eﬁ;ﬂll‘ﬂzsl:!issﬂ . Class IT: Mild tachypnea or diaphoresis with feeding in infants,

dyspnea on exertion in older children

Class I: Asymptomatic

Marked limication of physical activity, Comfor table ac _ ¢ e
rest but less than ardinary activiey results in fatigue Class III: Marked tachypnea or diaphoresis with feeding n infants,

salpitation or dyspnoea.  LAP 18-24 marked dyspnea on exertion, prolonged feeding times with growth

Unable to carry out any physical activity without farlure

discomfort. Symptoms at rest. f any physical activity Class IV: Symptoms such as tachypnea, retractions, grunting, or
is undertaken, discomfort is increased. LAP>24 diaphoresis at rest

Outdoor Work SUCK REST SUCK
Household Choirs DIAPHORESIS
Personal Activities FEEDING DIFFICULTY

PND FTT
Orhtopnea

ACC/ AHA

ACC-AHA Stage NYHA Functional Classification

A At high risk for heart fallure but without None

structural heart disease or symptoms
of heart failure (eg, patients with hypertension
or coronary artery disease)

B Structural heart disease but without symptoms | Asymptomatic

of heart failure

Il Symptomatic with moderate exertion

C Structural heart disease with prior or current

SYMploms of feat takiro Il Symptomatic with minimal exertion

D Refractory heart failure requiring IV Symptomatic at rest

specialized interventions

www.FirstRanker.com 3
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FRAMINGHAM CRITERIA
2 MJ/ 1MJ+2MN

Major criteria FOR CH"-DREN
Paroxysmal nocturnal dyspnea NADAS CRITERIA

Orthopnea

Elevated jugular venous pressure 1 Mj/ 2MN

Crepitations

Third heart sound

Radiological evidence of cardiomegaly ’ MAJC{R ’ MINOLR

Hadiulggiﬂal evidence of pu|mﬂ.naw edema . SFSIU]]C murmur Il or = S}’Stﬂllc murmur Il or
Minor criteria more less

Extremity edema » Diastolic murmur * Abnormal S2

Night cough + Cyanosis *+ Abnormal CXR

Exertional dyspnea

Hepatomegaly

Pleural effusion

Heart rate >120

Loss of >4.5 kg in 5 days following diuretic treatment

- CHF * Abnormal ECG
* Abnormal BP

9
VOLUME STATUS
PERFUSION STATUS
B E N D 0 P N EA Clinical Examh?tion of Patients with Symptomatic Heart Failure
Assess for Congestion Assess for Low Cl
Any of these*
m
WD HIR Cool lower extremities
Bilateral leg edema® Orthopnea Narrow pulse pressure l
Ascites” Bendopnea
Valsalva square-wave

If inadequate response
to diuresis, consider low

Cl even though thought
to be warm.

*Note:
A patient sits in a chair, bends at the waist, and touches his or =Eg Erp— . " o ; "
S : N e i 1. 70-75% of patients with right-sided congestion will

within 30 5 of bending. have elevated PCWP
2. “Especially with JVD
3. If creatinine rises with diuresis and JVP persistently
elevated, consider elevated RAP/PCWP ratio (=0.67,
“Right-Left equalizer" pattern).

www.FirstRanker.com 10
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HOW GOOD
ARE THE CLINICAL SIGNS?

" S
KILLIP Class and AMI

Killip Class Definition

l No evidence of HF

2 Rales up to 'z of lung fields or
S3 heart sound, and
Systolic BP > 90 mmHg

3 Frank pulmonary edema and
Systolic BP > 90 mmHg

4 Cardiogenic shock with rales,
Systolic BP < 90 mm Hg and
Signs of tissue hypoperfusion

www.FirstRanker.com 12
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FORRESTER

Clinical Classifications

CI>2.2L/min2

I~
-
7
-
s
£
Q
o
Q
-
7]
.
-

Congestion lungs

Cl<2.2L/min2

PCWP<18mmHg PCWP>18mmHg

13

STEVENSON

»warm-up” & ,,dry-out”

Warm & Dry Warm & Wet
Warm & Dry Warm & Wet | yagodilators

A B « nitroglycerin A . B

* nesiritide

* nitroprusside Cold & Dry Cold & Wet

Cold & Dry Cold & Wet
Inotropes
« dobutamine
« dopamine

* levosimendan
Adapted from Stevenson LW, Eur J Heart Failure 2005;7:323 H [’Ii[rI][JrLJEEiL‘iE.'

Fluid retention or redistribution ?

www.FirstRanker.com 14
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ELLIS

| Stage of Congestive Heart Failure I

Stage 1 Redistribution pulmonary vessels
Redistribution NYHA 2| Cardiomegaly
PCWP 13-18 mmHg Broad vascular pedicle
(non acute CHF)
Stage 2 Kerley lines
Interstitial edema |NYHA 3| peribronchial cuffing
PCWP 18-25 mmHg Hazy contour of vessels
PND | Thickened interlobar fissure
Stage 3 Consolidation
Alveolar edema NYHA 4| Air bronchogram
PCWP > 25 mmHg Cottonwool appearance

Pleural effusion

Orthopnea

15

TYPES!!

* ACUTE/ CHRONIC

* COMPENSATED/
DECOMPENSATED

 SYSTOLIC/ DIASTOLIC/ both
 HFREF/ HFPEF/ both
 LHF/ RHF/ CHF

e Mild/mod/severe

e A/B/C/L

www.FirstRanker.com 16
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GROSS, OKAY &
SUBTLE

Ldg
i
i

s

Cephalization

Pulm Venous
Congestion
Interstitial
edema

Alveolar edema

17

ARDS VS HF

[ B-Pattern ]
(>3 B-Lines per intercostal space)

A ( Diffuse ] B

{>2 areas per hemithorax)

«Homogeneous distribution =inhomogeneous distribution
=Regular pleura =Pleural irregularities
«Small pleural effusion «Subpleural consolidation
=Spared areas
«=Posterior consolidation
[ Cardiogenicedema ARDS ]

www.FirstRanker.com 18
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ACUTE ONSET SOB

e ~a ;
o Pneumothx

ASTHMA

RONCHI+ |
PCO2 |
high

Absent BS

Pulmonary
Pneumonia Embolism
DKA
Metabolic
acidosis
ERFERNEE L2 600 S O
e ) I | ol - -
I P | | I.‘: 1 .I va | | { F
| l i i
o
2 ~ . i
| i | l'l_ | | [l I,-._.i-' | ad F ol
B 1 ! . W | " } I ) I
] _. | Y
R
1RERIEN , ZIRR BRI AR N
12 1] il { W
B
F 1 T 0 0 O RO A
iy E L JLE AN o

Goldberger’s triad
LBBB+ Wide QRS

www.FirstRanker.com
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VALSALVA IN HF

Start Stop

T r L E LI |

I
I
I
i
i
i
I
|

-Jj--___ .

Sinusoidal B&
responsa

A

|

Arterial BP (mm Hg)
o
T
\

-

Absent
overshool

B

/

.

BP

e T T T T T TR |

Sqguare-wawve

i o P

response [ s————————— ]
[ | 1 (]
1 I ]
= i — T Lo T
Phass | Phasea | Phas= 1l Phasa IV
Bl Korotkoff sounds heard
[ wvalsalva
21
PPAmax = Mean of plethysmographic pulse PPAqLin = Mean of plethysmographic pulse
amplitude of the first 3 cycles. amplitude of the first 3 cycles.
VENTILLATED:
[ ]
a »
VALSALVA
: Pulse oxymetry
Valsalva maneuver
10s 1 o
Rule out CHF (pg/ml] Rule in CHF (pg/mll 4]
BNP 100 500 )
NT-proBNP (years) % o6 T
<50 300 450 5 i
50-75 300 900 £
15 300 1800 a 04
BNP: Brain natriuretic peptide, CHF: Congestive heart failure,
NT-proBNP: N-terminal pro-brain natriuretio peptide 0.21 l
Biomarkers: "
Diagnosis/ prognosis _ Ao hoart COPD sxmoerbation GOPD grmcarbal
BNOSIS/ PrOBNOSIS, .. manker com "egmpert  commammggion com gz
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WHAT LIES BENEATH?

LOW SALT B1 blockers
LOW FLUID

DIURETICS S N S ® lvabradine

o RAAS

ACEI
NEPRILYSIN

ARB INHIBITOR
MRA PNEUMOVAC (ARNI)

INFLUVAC

NP o

23

Patient with symptomatic* HFrEF*
L Chass 1la

Therapy with ACE-1" and beta-Mocher

[Up-titrate to maximum tolerated evidence-based doses)

Suill syrmptomatic e

and LYEF =35%

Yes |

Add MR antagonist®
{up-titrate to mkimism toderated evidence-based dose)

! ! !
= e

These abeve treatments may be combined |f indicated

‘

Resistant symptoms

v | e |

Consider digaxin or H-I5DN Mo further action required

Tes
= Still symptomatic
b and LVEF <35%
ESC g Yos L
GUIDELINE 1 : l

5 Able to tolarate Sinus rhythm, Sinus rhythm,"
Ly ACEl {or ARB)¢ QRS duration z | 30 msec HR =70 bpm
ke

5

-

Diuretics to relieve symptoms and signs of congestion
or a history of symptomatic VT/VF, implant ICD

ar LYAL, ar heart transplantation Lonsider reducing dluretic dose
www.FirstRanker.com 24
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ARNI: SACUBITRIL VALSARTAN

1KY/ SACUBITRIL |

NEPRILYSIN INHIBITION

e Sodium and
water retention

» Vasoconstriction

* Hypertrophy
* Fibrosis

PARADIGM-HF: Summary of Findings

In heart failure with reduced ejection fraction, when
compared with recommended doses of enalapril:

LCZ696 was more effective than enalapril in . ..

Reducing the risk of CV death and HF hospitalization
Reducing the risk of CV death by incremental 20%
Reducing the risk of HF hospitalization by incremental 21%
Reducing all-cause mortality by incremental 16%
Incrementally improving symptoms and physical limitations

LCZ696 was better tolerated than enalapril . . .

Less likely to cause cough, hyperkalemia or renal impairment
Less likely to be discontinued due to an adverse event

More hypotension, but no increase in discontinuations

Not more likely to cause serious angioedema

Source: PARADIGM late breaker presentation Aug 31, 2014 by Milton Packer

25

CARDIAC RESYNCHRONISATION THERAPY

Coronary sinus lead

%0
40 7
30 1

20 1

10 1

P <0001

381
40% l

4.7

P= 0003 5,

45% 158
46% 154

9.5 78

All-Cause Mortality  Heart Failure Death Sudden Death

B CRT (n= 409) O Control {n= 404)

NYHA IlI-IVa + LVEF< 35%

NYHA | + LVEF <30%

LBBB + QRS>150 ms
NSR

Lifevavaorare tRenkay 2ol y r -
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Mean
Arterial
Pressure
(MAP)
Dobutamine Je
Dopamine T High
Isoproterenol sk
Norepinepherine ™11
/ \(RSODLATION
!NOTROPY .
= W
| 3
l\ lEl Smnolh muscle

ATP-sensitive
K -channel
activation

LEV ( oIHEHEAI‘i

sen5| |zaion {and its etabolite)

CARDIOF‘ROTECTION

\@

M1hdl]
ATP-sensitive |

K -channel
activation

www.FirstRanker.com

lonotrops & more

www.FirstRanker.com

Pulmonary Systemic Heart
Capillary Vascular Rate (HR)
Wedge Resistance
Pressure (SVR)
(PCWP)
L& il i N T
T i Jlow 2 b
T High
b b it Lol ¢ i b
T 0 M Te

Nesiritide Mechanism of Action

Recombinant human B-type natriuretic peptide (BNP)
BNP

GTP

¢cGMP —— —— NO
~ '
“\_ }
Vasodilation

27

Treatment Summary

Oxygen/NIV
Loop diuretic + vasodilator
Clinical evaluation
' 1 3
SBP >100 mm Hg SBP 90-100 mm Hg SBP <90 mm Hg
7
: vasodilator and/or e _
(NTGW:?T?::II:E; ide inotrope cncr:::#:: Er’i‘:i:u;l ;:I.Iids
ne.siriﬂ::le) Ievosimznéun (dobutamine, PDEL, | = d in
, ; 2naan levosimendan) inotrope (dopamine)
Poor response
Good response
o S inotrope
stabilize and initiate  [«» vasopressor

diuretic, ACEI/ARB,
B-blocker

mechanical support
consider PAC

www.FirstRanker.com
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MECHANICAL CIRCULATORY DEVICE

= IABP therapy

” Systole: defalion

[(Maziole; dedlation
Decreased aitarloxd Augmantation of
Dacrexsas casdiac work, dissbole pressiss

Decraases myocandial cooygan Increases coronary parfusion
GO plon. |mdraded
cardise cutput

29

TANDEM HEART IMPELLA HEARTMATE

www.FirstRanker.com 30
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HEART TRANSPLANT

Cioncr Megrt in place

31

A portion of healthy heart
tissue is taken from
inside the wentricle

Endoscapic biopsy
inEtrument

Area af heart

o . bonized stem cells are drawn to the

aof i with a

|y -EW Cens
www.FirstRanker.com 37
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What causes Acute heart failure?

e <5years: CHD (PDA>VSD)
e 5-15 years: Rheumatic carditis (h/o joint pain)
viral (h/o fever) (MC Coxsackie)
» 15-35 years: Myocarditis (h/o fever)
arrythmias (palpitation) (SVT>VT)
HTN
e >35 years: Ischemic (Chest pain — ACS)
arrhythmia (palpitation) (AF>VT>SVT)
myocarditis (fever)
CKD

ALWAYS RULE OUT HTN CRISIS AND AF

What causes Chronic heart failure?

e <5years: CHD (PDA>VSD)

* 5-15 years: Rheumatic heart dis (h/o joint pain)
viral (h/o fever) (MC Coxsackie)

* 15-35 years: RHD

CHD

e >35 years: Ischemic

CMP (r/o alcohol CMP)
ALWAYS RULE OUT ANAEMIA, hypoThy

www.FirstRanker.com 34
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Treat the underlying cause!

* Myocarditis: supportive therapy only

e Arrhythmia: DC shock (SVT 50-100J, VT 200))

* ACS: PTCA+S

* Anemia: keep Hb around 10

* DO NOT GIVE IV FLUID (NS) TO HF PATIENTS
* Old MI EF 35%: No role of PTCA w/o viability
* Rule out Cardiomyopathies by Echo/ Imaging

35

'+ NORMAL CAG

ACUTE CHEST PAIN + SO

i i i o e

36
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50 yr old+ HTN + Obese Lady+ DOE
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| Symptoms and/or signs of heart failure |

!

Preserved LV systolic function
(LVEF > 50%, LVEDVI < 97mi/m?)

v

LV diastolic dysfunction |

newly proposed criterion |

1
1
: Efe’: 8-15 and:
L NT;chNP »220 pg/mL (BNP >200pg/mL) Efeais
::\:1? :; ::rr;:ZHg EfA<0.5 & dec.time >280ms or Ard-Ad >30ms PWCP > 15mmHg or
] b S LVEDP > 12mmHg
1 LAVI =40 mifm? or atrial fibrillation at rest
: or —
: WVMi >122g/m? (f} / 143 g/m? (m) l
1
¥ l
Heart failure with preserved ejection fraction (HFpEF)
) e ek e bt B Tt et ok Ll Bt e bt > gdwenced ‘

37
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So,
very little
to learn
actually..

www.FirstRanker.com www.FirstRanker.com

 HEMODYNAMICS

Increased LVEDP — LAP - PCWP

* CLINICAL RECOGNITON & DIFFERENTIATION
Volume status/ perfusion status/ HTN/ anemia/ AF
* ASSESSING SEVERITY

AHA/ ACC, Killip, NYHA, CPK level

* ORDERING TESTS

Pallor/ Hb (r/o Anemia)

Murmer (r/o structural heart dis)

ECG and trop | (r/o ACS)

CXR (r/o pneumothx)

CPK (confirming HF)

ABG (r/o Asthma/ COPD)

Echo (r/o CMP, structural heart dis)
 IMMEDIATE MANAGEMENT

02/ IV Diuretics/ NIV (BIPAP, CPAP)/ ionotrops

* LONG TERM MANAGAMENT
Pharmacotherapy/ CRT/ low salt + fluid/ vaccines
LVAD — HTX — Stem Cell therapv

www.FirstRanker.com



