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* Narrowing of coronary arter E \ead 4o
e ph e suCaused by ftherosclerosis|
©° Asymptomatic until ~75% artery lumen occluded
@+ Chest pain (angina) symprmatic [ %77 occlusion 7367
/May also cause dyspnea, other symptoms Freestocks.org
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«| CAD Equivalents
e Diabet.es | | 'l CADEY need Pspiim—sdadim- ¢ Diabetes dhe mec A death
+~« Chronic kidney disease «CKD in these CAD as MT
—+ Hypertension . 6@\9 (559 CAD 5 CED - J‘aﬁ ":
«"+ Hyperlipidemia LDL) IR

v+ Age (M >45,F>55) e &
+~» Family History of[premature CAD|(1 relative, M <55, F < 65)¢

+~» Smoking (quitting smoking -2 significantly | risk) sme King _shcisk A CAD- athemsciernsis - angurysm.

+"* (Obesity, sedentary lifestyle
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non classical V)3

* Plague occluding 75% or more|of coronary artery
* Causes “typical” chest pain

® « Pressure-like chest pain £ heaveness]
: I

@+ Occur with exertion

@ Relived by rest or nitroglycerine
* EKG at rest: normal
* Symptoms at rest: absent

* Diagnosis: symptoms or stress testing

* Stress testing key when diagnosis uncertain
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to do stieds +¢s¥¢8..- Tecave MVElLion
* Patient must befasymptomatic ST de presyien
» (Goal: provoke ischemia and detect ischemia@ Yode tect:-
* Provocation: exercise always preferred thun dsags--

* Detection: (> when I eyer sign kqppen--
4+ Twave nvelsion...
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| * EKG changes (ST-depressions
e [ * Nuclear imaging (usually Technetium)
* Echocardiographys— Sun 2 b aDL
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Pharmacologic Sgress Testing -

*| Pharmacologic nuclear|(induce coronary steal)
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* [Dobutaming stress echocardiography
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o[ Identifies ischemialdue to “flow-limiting” stenosis (usually >75%)
* Non-flow-limiting lesions|not detected | ifdhe sccturion < 357, bud we prediect Hareis acclasiv

* Acute MI may occur despite negative stress test BRI D o>
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Stable Angina

Management
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* Preventative therapy (! risk of mortality and" myocardial infarction) , ymecbidit;.

- * Aspirine~ . . )
\/-Pg e Statin “— .3 3»’&‘“\1"'\ Lor a\\ S-k\o\e,hqwd\w-\@-‘-
e Anti-angina therapy (goal: { 02 demand) Y cardiac demand

 Beta-blockers or calcium-channel blockers (! heart rate/contractility)
e Nitroglycerine ({ preload}> ¥ §3ss e heart-

o weM ¢ Coronary stent implantation _ ome |
» Coronary artery bypass grafting (CABG) surgery of FD pg +anti P Fhergpy -

* COURAGE Trial: medical ‘gﬁ'é'iﬂépy has similar outcomes to stent implantation
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e Percutaneous Coronary In_tferventio
e About 600,000 stents/year implanted US
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Coronary Artery Bypass Grafting s L. A .
 “Bypass Surgery” | g
* Left Internal Mammary Artery (LIMA) Graft maq be gom 1 ind. mamary B
 Saphenous (leg) Vein Grafts or Safherious V- o "‘3?"“9’"
. D&a. vein L. 3vd cweice Crare)
* Radial (arm) Artery Grafts 2nd cnuie
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Stable Angina: Typical Case . 70 1, s move

S'\*\‘o\c _\V‘,A'\m Nown 5\ O\L‘ < cma('\h
heaveness

* 65-year-old man with chest pain while walking Ao STEMT

* Relieved with rest
* Presents to ED: ¥ (oo 7 occlusion— STEMT..

 EKG normal
CA{J\“"

S EE—
«mt * Biomarkers normal
erty

*[Stress test) ST depression

e Walks on treadmill=> chest Eain, E&Ch_anges<
* Cardiac catheterization performed
M}ACC)O% LAD artery blockage
Stent placed = angina resolved
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ORestenosis o= G- 4o ¢ievent W tne P showd tae Aseifin-clogidrogrel for | vea.
. steady growth of scar tissue over stent €%~ A\ cB d&ss <D 5 550 08 o

* “Neo-intimal hyperplasia”

* Re-occlusion of vessel s fresented widh new M1

* Rarely life-threatening C chest fim

* Slow,[steady return of anging s\ous ¢raul, 4 A pain.-

* Most stents coated “drug-eluting stents”
» Mgtal stent govered with polymer Lotw prevent foemedion of soae Yissue.-
* Polymer impregnated with drug to prevent tissue growth
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@Thrombosis s.dden oned cosare o2 stend..

e Acute closure of stent
* Same as ETEMI: life-threatening event

o Dual anti-platelet therapy for prevention
/Associated with missed medication doses
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Stent Thrombosig, Prevention .
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* “Dual antiplatelet therapy”

* Typically one year of: .
* |Aspirinjfy— side effectic — .
» Clopidogrel, prasugrel or ticagrelor ([P2Y12 receptor antagonists) —

* After one year, stent metal no longer exposed to blood £ibetic C\W,A“e,s*ea’r N & e Ga

e Scar tissue and endothelial growth : 8 A Qppe Slds
| o _ e Ve \VLMP-\- — CQ\ Q’p}’ '
z d‘zi“"o\Risk of thrombosis is l(?vyer (bu g;,\aau ’fhuo.(-a__u I
- * Most patients take aspirin only Ui {e \eney .. :
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* Episodic vasoconstriction of coronary vessels
Episodes usually at rest *\_a CorgViom od hesvtness chest Peivn ok dog cesh.:
Midnight to early morning —
e Sometimes symptoms|improve with exertion
e A lated with smoking mke vc Loas walking
e SS@W*’V\——: g'm J a'

a0
¢ xwDiagnosis: usually based on | history
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e

Treatment veis ST elevedion Whout vesel occhition- non a’,‘ L{JJm ejn‘d ne.
* Quit smoking P G B o Lschemiq
e Calcium channel blockers, njtrates ' verabem|

* Dihydropyridine CCB:{amlodiping

* Vasodilators octar n The niqn} or CN_\J Poénira

»_Dilate corona arterie - (7}

o (OO0 - e g
* Nonselective beta blocker

e E———— iy

* Can cause unopposed alpha stimulation \ea) $e VC

* Symptoms may worsen . Y "koJ

k Geroyur cle:- Qesiphial B. occlugion ducdo Smoking.
lead += P neclos —o 39 W\ -
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Acute Coronary M%’Q&%@ﬁ% STEMT &

ander S¥E s :
UnStable plagues / o0 - Bopcinogien % wdden cavdl al cleq{\n--

| Plaque rupture P thrombus formation

Subtotal occlusion Jus) ‘w endo Caxdium--
e Unstable angina +~ Ccubo endo cavdinl Tschemia)

* Non-ST elevation myocardial infarction non STEMY
 Total occlusion (100%) @

AN $2. ST-elevation myocardial infarction @

P —

Subendocardial Ischemia Transmural Ischemia
Total Occlusion




* Botw onstable qra‘um trwn STEML \ead ¢o ST depression + T wave inversion..
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Unstable Angina gnd NSTEMI

atrest o MT

. 1esend.
* Unstable anglna\éliw Crim ol g TS bt

* Ischemic symptoms occurring with increasing frequency or at rest

* Negative biomarkers[psfmal 7)..
* NSTEMI

e Positive biomarkers Celevayed ...
* Ischemic EKG changes (other than ST-elevation) may occur in both

*’
ST depression Twave MWefSion-.. > Mmort than \mm n pel (’\"““ Vensds T A
¢ > Voo W Oy \esdds Cé:
Y STdepression ‘?”‘F‘“f*"‘ \_u presented n 2 \eauls g
T-P waw B Clead 2083 or Y or Socb ot ) ¥
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UA/NSTEMI

ECG Changes

v« ST depressions
« e T-wave inversions
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* Biomarkers spill into blood with cardiac injury

* Most common marker used: Troponin [ or T

 Increase 2-4 hours after MI @D LOW —> ne¥ specfic C 2 L dsb
* Stay elevated for weeks G AST (o not spec f.

 CK-MB also used elevared tn MI
* Increase 4-6 hours after MI BST/AIT = 2/1 inalcdmlic liverda of livee cierhosis..
* Normalize within 2-3 days presented in mitochendria ['d.mﬂql \oo alcona 1)

* Very good for re-infarction
D) moy %\nb‘m appemr afler | Wour Lnod spe eific ov Sensifive ) QJL-'\: ~ most sensitive

@ '\'\'oeon'm T ML marker ule qﬁoear aﬁ-}e( '1...j-l \Muf) C m0os} Sencitive ’fe,g ‘3.% ask about seria) Y0P onin test
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¥ any ACE need admission € STEMT need ma:-e\ns}‘j

Treatment Of UAVC\N\S;[’!E:. h/ll l h.COI‘?l“‘ € non. STEMT or stable angira neesl

Apifing clopidogeel 4 R Rlacker - hepa(in
] )

* Thrombotic and ischemic syndrome (like STEMI) dual an’r’Tp&
* No “ticking clock” (unlike STEMI) thevafy -

e Subtotal occlusion v~

e Some blood flow to distal myocardium «~
“—F<>No emergency angioplasty v—

* No benefit to thrombolysis +~
* Aspirin
e Beta-blocker

P

* Heparin
* Angioplasty (non-emergent)
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Typical UA/NSTEMI Course. .

* Presents to ER with chest pain -+ otons) ECG

uc\:..\;?\\Biomarkers elevated o 3T leprassion - Tsnse inversion S
* Absence of ST-segment elevations « Obtain EKG in all chest pain patients
(+ Medical Therapy Ls maglbe necmal
Clopideaee) # ASPIFID < Give aspirin to chest pain patients with possible NSTEMI
* Metoprolol @ \w\scker. LMt

% he gacin prefered tnan Uetan ="

\ C KD LW cleyen need Jdove Q_A&\\men{-
‘o fengl Laliuet D

e Admitted to cardiac floor cosn pieBered ymor o N TR L G
e

\nearin--

* Heparin drip or cleson. I

* Hospital day 2 2> angiography_\,n e 2. passive P-Wmovary emmlodkinm

wg’(aﬁ '\* . EWP“";" here e e,,_,,l wmoare Yhan \-M""“-]"'

* 90% blockage of LAD =(Stent")
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Long-term therapy
. Goal(j bortality and recurrent infarction

* Aspirine~

* Statin &~

» Beta-blocker for prevention of recurrent disease
N e ————ee TN

~ Strongindication in STEMI
. rong inaication in E.b\ob"er
+54% SWeak indication NSTEMI/UA 1“

* Used for prevention in NSTEMI only

tPlavin CClogiogrel e shent o obS
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ST-Elevation Myocardial Infarction +here is (o7 occhsion 'w IR Hhis called calbert A-

¥>¢# ¢ Angina at rest with ST-segment elevation mg
* Bigmarkers elevated |after 4-6 hours

% Lschemi pan a3y MT muke heveaness chast fain need mocphine ...
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ST Elevations - Anterior
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ST Elevations - Lateral

av V1 V4

— 5T elevation,.

@ avFe V3
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L> ® Yhere 1y mafelea ind ieed [ clis (roca 4hn3¢5‘3.,

L-y\uJ'u,m -avVF [sT Je,ft!ssum ~“Twaue ‘nversion)..



Leads ¢ 20 tOgeth%‘ww afratafreeh.com

vead T-
ST Elevatlons L kﬁ\‘ i

V‘ v5




Leads g0 tOgethqyww.afratafreeh.c:om

ST Elevations - Inferior jn \cad W, W ,quf  + cis Preca) dnvgu ' \eed T, V¥




Leads g0 tOgeth%‘ww.afratafreeh.c:om

ST Elevations - Inferior
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Posterior STEMI
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S ok £fwe
+ Twave inversion \eads A S G
* AnteriornST depressions|with standard leads @
* ST-elevation in posteriorleads (V7-V9) we fu Yem in Scaquun
V3 to sec sTelevoriiom
" V3
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waiaadior For LPD occusion
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Inferi(\)i MI “. c'""t".‘J a.- °“"‘“f"‘ "’.‘“"“ Y Hae SP - Av mede Wi \ead 4o Head) block - sy carchia - 1.
2 A efigariric fuin owi il dgpe o} M. L4 Hypbemsion).
QRight ventricular infarction . e joed — yfo Yemsie 32 need TV Eluick (7
* Occurs ininferior STEMI (1I, III, aVF)
* Loss of right ventricular contractilityne pr et —» hyps tension.
« Elevated jugular venous pressure
* Decreased preload to left ventricle - hypotension + 1 3v¢
» Diagnosis: right-sided chestleads__ more 4van 8-
+ Avoid pitroglycerine | 70 P i
ead Yo re \cad 4 SR Mfe M Tee
» Treatment: IV fluids (T preload) 4+ teeay MT —» PET oF H "‘1"9

eqw\-\-k-)fo {ension —» waof. ML unl) peve oY vase-

o Cf\'g,ashﬁc
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 Sinus bradycardia and heart block é: - and dgpee haark Llock dypereT: ised golumpiic
* Inferior wallischemia ~ andl bypo tensio- reganrie | o ::: d:_ P::‘\'Q
* RCA: SA node 60%, AV node 90% L
e T nb ixee
prolorgation
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Special Complications
Aniter www.afratafreeh.com
nterior MI ok buk And. AT mec

. . me in AnY. MT Colssed LADD (o M1 lead 4o durcliogenic shaﬁ cardis gonic Shakd-
 Cardiogenic shockf;z“d mee o) clegdlv ML B+

 Usually occurs with largg anterior STEMIs
* Hypotension
* Tachycardia N Gomirction
* Pulmonary edema
* Respiratory distress

fomee of death in MT pbi- € V%%~ . .
@ (Afdn?,\ic he Q¥




QcT.

Treatment of ST@MVIafr“'W‘”“‘ N~

atafreeh.com

L “Time 1S muscle"ﬁfa//‘ muscle J, L\)a)\b e JPi o el oSLY

* Coronar ary artery occluded by thrombus

Jete

. Lo_gg_r_g_gdgsmn - more muscle dies
* More likely the patient may die dle 1B endceded

lore heart fajlure symptoms

e More future hospitalization for heart disease
* Medical emergency

Trisk o8 WE and merdaliby, —Hhrmbelyhic v of PcT gL cid Ly*
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Treatment of STEMI o o e b S d.-
.afratafreeh.com G, ... .. PeT ot emmigancy iyt
Main objective is to

* “Revascularization”
* Option 1: Emergency angioplasty pc1 C8eded
e Mechanical opening of artery

 Stent placemnt Y ER200ILIN oo Casd paimd, T €3S

. Shownef Fhe PCT avi luble m e hos pided bud (Bl not avildole  woe hove V2o ri: fo ke & fnanedh
Option 2: Thrombolysis «: siepecrme o e oo s Pt

* Alteplase, TPA ot e g

+ Should be done 30mip) .77  asszmrwi

“Door to balloon” or “door to needle” )
—
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Treatment Of ST@M/Iafratafreeh.com

e Time matters Aspifn “pl e C-% -]\n(w'\h"o W a:._)ﬁw é'l pct DUEPT sLa— ¥
* Medical therapy is supportive Chpidogrel
* Given while working to open artery Satins

* This is a|thrombotic problem|+~ he pacin

* Aspirin to inhibit platelet aggregation
* Heparinto inhibit clot formation

e This is also an|ischemic problem]| «—

* Beta-blockers to reduce 02 demand

@- Llocke,

* Nitrates to reduce 02 demand
—




Cautions www.afratafreeh.com

e Beta-blockers contraindieacred int-
o | Inferior MI

» Bradycardia and AV block can develop o¢ hyps fension..

* Nitrates
* Occlusion of RCA can cause RVinfarect due Yo hypetensivs g5 we give ther Blaids 4o 1 pre. Vool
e RVinfarction - | preload

* Nitrates L preload—> hypotension
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o[ Clopidogrel| «—
* ADP receptor blocker
* Inhibits platelets
* |Eptifibatidg «—
 [IB/IIIA receptor blocker
* Inhibits platelets aygreg ation-
"as:-dib gutmn - algad o

«.Direct thrombin inhibitor ‘5-—3 Iy (&7 ¢~ hepagin I dw (,l.aa_.\
C HTT %ﬂdfemc..

* Inhibits clot formation

“'Nqn)idﬂé s '\Jafut,i‘z.famab---
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Typical STEMI CS%M/ﬁﬁatafreeh.com

* Arrival in ER with chest pain 5:42 pm
(EKGHone 5:50 pm
 STEMI identified

* Cardiac cath lab activated for emergent angioplasty
* Meds given in ER

* Aspirin

* Metoprolol

* Nitro drip —

* Heparin bolus

* Transport to cath lab 6:15 pm
* Artery opened with balloon §;42 pm

 DTB tlmlnutes (ideal < 90min)

+~apicq\ Presen Yaiswa.




Typical STEMI CS%M/ﬁﬁatafreeh.com

* Arrival in ER with chest pain 5:42 pm

« EKG donm
» STEMlIidentified «—

* Meds given in ER

Aspirin

Metoprolol —

Nitro drip

Heparin bolus
* tPA given based on weight 6:07 pm
/ e [Vpushe~ E@

Totom by Door to needle tim min (ideal < 30)

01-}




»Complications of Ischemia, ..,

* First4 days s
€adad €Arrhythmia ivvt-? ]—as\wc\ﬁqblc_

&
mce oA MT
° 5 - 10 days Va-\'\\m

‘ * Free wall rupture s~
damage’in ) . Tamponades duc 4o free wak faplice
pad 4 4h~ | o Papillary muscle rupture »

muscle - = VSD (septal rupture) e~

 Weeks later
* Dressler’s syndromes~ Cpericacdidis ™y
* Aneurysmsy~
* . LV Thrombus/CVAvV’

C l# Vf/ﬂﬁc.a'ar
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Cause of Death

0 - 4 days after MI

atrer 2 week e dy iy Jdressler s:jnellm---

menemolfhic v-ﬂ,-&y‘ —rS <

www.afratafreeh.com

if 1y wiv pqlie i :Arﬁs as: amidarone...
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SUdden Cardiac nghatafreeh.com

* Most common cause among older patients: myocardial infarction
* Ventricular tachycardia = ventricular fibrillation = cardiac arrest

e v

(, \'..\.‘3_ \’.q) no¥Bhod Tnes cond axction)
o 76

. bv
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% holetptelic musrmur W fpen in-

QO milval rvequrge-
Cause Of Death www.afratafreeh.com & & regure.
5-10 days after MI ® vso.
* Free wall rupture .— Best Test:
* Usually fatal - sudden death Transthoracic Echocardiogram

* May lead to tamponade fesi cardiuw 2,&-35%, v (o
 Papillary muscle rupture .-
pind W “_Acute mitral regurgitation (holosys‘tohc murmur)
- eart failure, respiratory distress 'ad4e pawmonas
: p__._I'L edema,. 1
* More common inferior Mls

e Septal rupture - VSD R anay e
* Loud, holosystohc murmur (thr@,\ - y'm phoms--

ypotensi on(rléhbheart failure (T ]JVP edema)
:LL
 Caveiuc dym fonde —» 907 of o) Pre seated wilh Aviad:-
- hype dension - 2. Mublicel heacd soned. 3. FTVP ..
inFhis Case neeed pericardial synthess

_ ¥ 0DA lead to ch.\.:uai Mmurmes ...




® Persistant ST elevertion:-

Vent_____ricular Anemgpatafreeh.com P presented with ST elevatitn ancl oe

make PCT  +hew aller 2 week Hhe pt

Weeks to months after MI
fnten'ld wHk aﬂ’*ky stV C“Vﬂ'\"‘"""
e More common anterior infarction anetmal Owrdiacoio masken [neTschemial.-
* Risk of thrombus = stroke, peripheral embolism T ndieadion for Dyentrioalar anuggamy-
* Causes persistent ST elevations appear in ke Echo.. late omplication..
sy need anti cma,u\unl-... its mean there s

theombus oL 3.).2,,4;;,,3 $re blood
Lol&a.ll +¢C:V=A_ ) acukxe mesewtric Lichumia,

acu¥e L\ Tschamiao- > Pfcsev\\-&m
R VI |

Patrick J. Lynch, medical illustrator/Wikipedia



’l: Q wave i- the st depressed
.uk,wa-' O HA o’*"»‘ wave Wt QRS com plex...
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Ventricular Aneyyysims

lade Con \‘CA'\- iy

Weeks to months after MI ¢ Persiskant ST elevatiow) -




Ventricular Pseugoaneuysim mer: g i iagec el the vined e

1 to 2 weeks after MI Y -

* Rupture contained by pericardium/scar tissue

* Nota true aneurysm
* No endocardium or myocardium g; (4 fw} ; on--

e Maz rugture
* Presents as chest Eain or dzsgnea

* Often seen in the inferior wall

Occurs earlier (< 2 weeks) than true aneurysm

-

* peri carelidis wWitWMYI — aflec2 dq.Js oA MT .. [ Pibeinous -

4
leael 4o Pevi cardia) |5 aTter 2 2 weeks o MT [ audeimnwnt cadled dressler $°)..

Flwd...
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Dressler S Syndrgm%fratafreeh.com
Weeks to months after MI

. Mericard@
* Chestpaint”~
* Frictionrub e
* Immune-mediated (details not known)

* Diagnosis: clinical tw chest pain incre aseol cside in- but revievesd it Ying farwsned 4>
* Treatment: NSAIDs or steroids anek ce\tiuicine Ddry o chreice?) -

Qpﬂ'w\ veliever..
mecSide e.ffed i« dratthes..
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ot peedd H-...
* Occurs days after MI

* Sometimes called “post-MI" pericarditis
* Notautoimmune
* Extension of myocardial inflammation

* Dressler’s occurs weeks after MI awts \mmure..
* Sometimes called “post cardiac injury” pericarditis

Rarely life-threatening
* Diagnosis: clinical




Evaluation of Chest Pain .. oo

* Must consider: STEMI, aortic dissection and pulmonary embolism
— —— ————

* Best first test: EKG to evaluate for STEMI

* Additional testing considerations:
toexclude CT scan (PE or dissection)
odler amsc...[ Cardiac biomarkers (NSTEMI)

D-dimer

* \ife ieadining Chest paint- —MT
| esaphegenl ruphure o Arachescisphey eal Piska\a.--
—iensian  premethevar

- maltwe PF

| aordic dissection

Public Domain
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Heart Failure I

Jason Ryan, MD, MPH
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Heart Failure - Wwww.afratafreeh.com

Definition by SO W 1y Synphons « dpspren, ohopn , B, nighh cwh
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Impaired ability of left ventricle to fill or eject blood
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Heart Fallure www.afratafreeh.com
Types > 4 19 E Go'/. perivions MY

/ Heart failure with reduced ejection fraction [~ e s sieu
P——— g
Cerdid

Jcpartiic vy [IFTEE | D Gomppdly,
« (Systolic heart failure ¥*" " Jff.'}.— —18 vendvicalar

Volawe ovir lead

=¥ Problem ejecting blood from left ventricles =i~ g, 3, systelic dyafy
 Usually caused by a dilated cardiomyopathy

/ Heart failure with preserved ejection fraction lesd 4 s
oivic & *_[HFDEF P L >%e ”';\f’ w?';‘.:
1< | i ) ) . . W .). " ;
en °—|\Diastolic heart failﬁx of dave duluechion ' poasia
«~*+ Problem filling left ventricle with blood
loss of lusitrepy =l o compliance. = sH.CF v!—ﬂ*f‘d'-;;;'“
r\oC'N& ededv-‘cw Srackion Ho- 65 % o cfgckin® ~EHE sl é K
:6'-._'-'»3 f"!’J\S)‘ L/J\:eﬁd
Ly saumlp»}, HTW, Jaboke’




ros ~e«-Diastolic Heart Wﬂmﬂratafrgﬁg'tBH@H eart Failure ejection o= ==

EF is normal (55-65%) Ejection fraction is reduced
Theve is lafed vendricle
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Volume Status www.afratafreeh.com

» Assessed by physical exam
) 13’312-5' egi_ema, J'ug,u,lar venous pressure ¥ e.\e.vodiJ

Tve vswre Unrelated to ejection fraction
Lt & 5007 . cholic W
* LVEF of 20% can be(dry Sekl 3
* LVEF of 70% can be
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Heart Failure www.afratafreeh.com Gim J
Volume Overload Symptoms Normal Pulmonary Edema
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( Paroxysmal nocturnal dyspnea~ ~»=" ¢r -0
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* Classic finding is rales —>%=»> =220
 Fluid filled a Veoh pop” open on inspiration

* Chest X-ray shows congestion
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Class Symptoms
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@ h actvated oF daily livi .
Symptoms with activates of daily living ~ ~s (019”3 7o 59
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Signs/Symptoms
* Classic finding associated With[increased LA pressm)
* Indicates volume overload state

* Normal finding in)children/pregnant women j-gyse ss presensation-
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Heart Failure

_ www.afratafreeh.com heard etom
Signs/Symptoms R PQ@W{ A

N
@ Elevated jugular venous pressure (normal 6-&mHZO)
* Look for height of double bounce
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Heart Failure
Signs/Symptoms

www.afratafreeh.com

Wt o Y
Lower extremity pitting edema
* Increased capillarythydrostatic pressure

e Fluid leak from capillaries = tissues
 Gravity pulls fluid to lower extremities

AL Srhiy i lekend = ok camte o VT, Cylich¥is, ryophedess
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) . T hydeshdi, S A sde
Couwes 3" @Jw I \ederat -Ef\ 'H"% £¢ oncokic — liver Gitthesis , nephtetic § , matabsarbdre— | rudnddtion
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James Heilman, MD/Wikipedia
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Brain Natriuretic Peptide, . oo b rema=
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BNP

oo el ) retvens

w/{/:/[/ ANP (atrial natriuretic peptide) released by @GNy OCHIES)

N

w3 . - - . N ok i o i
e BNP (brain natriuretic peptide) releasedqa TR highin W et oo el ey
* Serum levels rise witli volume /pressure overloaﬁ -
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°/m PCWP = left heart congestion/failure
 PCWP = pulmonary capillary wedge pressure
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Heart Failure

Diagnosis

www.afratafreeh.com
gk WF: edermn - \WY ConYestion- Psikes ~ede

° HiStory< 7] H‘P'-stflel . orthepnes - pa 0 -n‘ﬂh—‘ (,uﬂ\...

* Physical examination wyer veiems - ciifernsion.

* Chest X-ray sfidin

* Transthoracic echocardiogram 4o o & dimstere
° EKG me) appear in ihi- 0\d Tschensa CQurawve?) -~ qwjh\\um\m,

e BNP level 4 cmSiom 8 cadinc o nor-..

* Right heart catheterization

A,_)\?x o ﬁaﬂd\\'c Jgsf—x & {» see e dalves..

< ‘1\;\ *‘




# RIS WS ducde s \@ side RF..
E \\AV\JA‘)...

Cor %LI“I‘,I_ onale www.afratafreeh.com
- a-*‘)‘:,r;
.+ Isblated right heart failure 4w @imeas do
= copDd
* Hypertrophy s \wde

 Dilation~
* Decreased contractility -~

* Caused by long standing pulmgonary hypertension
* Lungdisease (e.g., COPD)

. P{imary ulmonary hypertension

ide pathie




COI' Plﬂmonale www.afratafreeh.com

\——'TM\S Ry A eﬂ\“amw* dvedo R cide Us olwe o \uma dz-

* Dyspnea with right heart failure
 Elevated jugular venous pressure -—
* Lower extremity edema.~ N,
* Hepatomegaly.—
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* Treatment: e to lungda.. gA A
* Usually aimed at underlying disease (COPD, etc.) ba (e

*\? Mrere 1S vales —s indick ton Qof \Soide HY.
b; Pirial en\mam* buk A vendficey nofmal..

% P il Sqskele Ayt FA[WFPEF] - hay




f COP = stk volume ¢ R

High Output Heapf Failuggncom 1 =
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* Exact mechanism unclear
©- .Dejcreased LV fillin.g time - | WN
* Defining characteristic: HIGH cardiac output f

» Heart failure symptoms in absence of low output
* TJVP, pulmonary edema
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Heart Failure

Treatment
* [Acute)heart failure

¢ Volume overlopaded we whest doreduce dhnig volame...
* Goal: improve symptoms of dyspnea, pulmonary congestion
_—

. ( hronicheart failure

i oat Qk * Euvolemic

www.afratafreeh.com

— 0¥ (m.sen*ul LoER with Josf’ﬂ“"

* Goal: prevention of hospitalizations, mortality
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* |Goalreduce left atrial pressure and remove fluid | ..., ... ~

* Improves pulmonary edema e sl
* Most commonly used drug class: loop diuretics— aci on twicv

» Furosemide, torsemide Chas s gqrsugyt HHe2ider sy ::pc:} é\:{\: e
o - - m

* Increased urine output, So has side effeck avi hype etremia

: : Wy kale
* Reduce intracardiac pressures %: :0:::"“
e Improve pulmonary edema and lower extremity edema Vige Calcemin

* Main adverse effect: hypokalemia = hapen in big Ao
* Otheriadverse effects>acute renal failure, hypotension
* Also cause some venous dilation: | left atrial pressure
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ACU-te Heart Fall%.afratafreeh.com

'T\;u.\om\oa& cedmcer clf-a U st dneice indnese P-\,
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* Nitroglycerine it Coregiuimos siolngm —p b fretosdl = Ci2A 5

on b\ 2P P s (Lh e
ass vt a3 wne - Venous dilation >tpool volume in venous system — J¢re loadl-
\o\naw\\
* Reduces left atrial pressure.—

* Improves dyspneac~

* Afterload reducers . Nitroglycerine
» Hydralazine, ACE-inhibitors &=t
* Increased cardiac - output —> improve renal perfusion >Miuresis
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il Hydralazine

Captopril




ChI‘OIliC Heart F%Ma@ratafreeh.com

e HFpEF diastovic ¥ [dpéd
* No specific therapies v~
* Coutrol blood pressure, blood sugar
* Chronic diuretics often used (furosemide)

* HFTEF sjue v

* Many specific therapies shown to reduce hospitalizations and mortality
. Tre at prevention of cardiomyopathy progression
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Chronic Systolic Heart Failure.

* Goal: reduce hospitalizations and mortality
* Guideline directed medical treatment (GDMT)| 7

@1 Blcker voRa - Ay Blecker , Bl Blocker
+ Beta-blockers (metéprolol, arvedilol, b1§c§prolol)
akqe ot ACE-inhibitors (captopril, liStnopril) v redwe +hshtes ed. .
- : ‘a... CE Spad
wedn \?i :«4 ﬂldos_ter_on_e ar_ltzjlgonlsts (sp.lggdr;aoc]ggggggﬂg slngggsggne) leacd +o Wyper kalemia Patrd
ad * Neprilysin inhibitors (sacubitril = increases ANP)

i inhibi émf A wiraChion.. [ —ve inope , ¥ve c.\mroﬂ-\'w\”*}'

* Ivabradine (inhibits SA node = | heartrate) but tead+ * G

* Nitrates/hydralazine (combination therapy)
* Most drugs disrupt chronic activation of SNS and RAAS
* Prevent cardiac remodeling (progression of LV dysfunction)
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Palie

%d&eibﬂ Water —s Synchconise:-we wie i+ in 4he AF - viag Cmanemerphic)

I C D °"“"" she cle d""") —s uwc-u& wie it in catcdiac atres¥Cpulsess \an'\--

. . www.afratafreeh.com
implantable Cardiac Deffbrillator % Tre agpfoach +o cacdinc acest @i~ depend o fa‘jf*‘“‘

v
e * Annual risk SC some studies @\ puatsess ekectrical ackintzt S Solei-
wre® e Most due to ventricular tachycardia noe Shockelole. {44hm — COML- zpivet Wi~
Men anmidarenc PR

®VF or pubess vodmyi- Shockable gt < fyth

x any ¢ odn VEFL 35 of 2s neecd TCO . £ Vg Crcmracnihic i QRS cmfles
die Lo~ attihnic..
* WY P* [‘:aoc\'-q\a\:.") —> Pu\sess -hne Pu\se
L L)
So need TLD to Jive PUMe vihun e afac ke > &\:.ol_d,'\? [—D
hafpfen-



Implantable Cardiac Defibrillator www.afratafreeh.com

e Improve mortality in appropriate patients
1 Indications:

o Aborted sudden cardiac death Bf x v§ and ended TCM
e LVEF<35% .20 Phen imploved Do v 4}
'IC.D |y 91'; r\n\ﬂx:-ﬂ"'




Biventricular Pagemakers .

Cardiac Resynchronization Therapy (CRT)
C'"”C P Pace ma¥er ‘ia ath verd€ides o prevent Y Caxdine arcesy-..

Out of Synch After Pacemaker




Biventricular Pa¢gmakers.. ...
Cardiac Rﬂnchrogizaﬁon Therapy (CRT) '

* Improve mortality in appropriate patients

* Indications:
* Left bundle branch block (wide QRS; > 120ms)
 LVEF<35% -3

QRS > 120ms

Downward
in lead V1

v



Heart Failure Treatment Pathway

Acute

Heart Failure

Furosemide
l Rx Nitroglycerine
Afterload reducers

Chronic
Heart Failure

Diastolic
Heart Failure

Systolic

Heart Failure

No specific therapy ity ity 2 5 Drugs -
oo prd\ s S\ ¢ LSl das ICD o
Fer us owvdes Bi-V Pacerv—



Advanced Heart Fajluyre. . .

e Severe form of HFrEF

 Severely reduced cardiac output
Fatigue

Hypotension

Cool extremities

Confusion

Decreased appetite (cardiac cachexia)




Advanced Heart Failure. .. ..

Treatments give WP ek VR ¢ uF
* Inotropes (associated with T mortality)

 Dobutamine,— o
* Milrinonev~
* Digoxin (oral) «—
* Left ventricular assist devices (LVADs)
e Heart transplantation

(g




Acute Exacerbations

www.afratafreeh.com
3\)2), % N aCnal oo -‘N‘““(mn* Jo{,\a-,- \a /ka...
" * #1: Dietary indiscretion % nesmal &' inquiment dei)) 1o 051 meq.
* High salt intake % Noimal A Anquire —y |-2 meeq du:\a

* #2: Poor medication compliance

LukeB20161933/Wikipedia Pixabay/Public Domain
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* Infection/trauma/surgery B gasiric vlcer-
 Activation of sympathetic nervous system

* [schemia (rare)
* Decreased cardiac output

* Arrhythmias (A fib)
* NSAIDs

* Inhibit cyclooxygenase (COX) = | prostaglandins
* Prostaglandins maintain renal perfusion
 Result: Less renal perfusion = salt/water retention

Cloclofine 3 NSTDS Qi €\ Colict IF djla s S22k
Yeamadlol e cubs ¥



Typical Acute Hegyt Failyce qurse

$° ER presentation:

* Dyspnea, edema, sleeping in chair
* Admitted to hospital

* Nitro drip to relieve dyspnea

e [V Furosemide to remove fluid
* Hospital Day 2

* Weight down 4 kg, feels better
</ * Nitro drip stopped -

* Changed to oral furosemide ofter pelievesd the bowel cdlpme..
* ‘Hospital Day 3: Discharge

S




More Complex Hgart:Eailupe (;ourse

* ER presentation:
? * Dyspnea, edema, sleeping in chair

* Known LVEF 10% wneed TcD
* Admitted to hospital

* Nitro drip to relieve dyspnea

» [V Furosemide to remove fluid i el 2’ — AFL

» Hospital Day 2
* Poor urine output, Cool extremities ises1.1214 \»D‘% Xension-
* Dobutamine drip started: p/s s

G
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T ———
More Complex Heart Failure (Course

(° Hospital Day 3-5

e Good urine output

* Weightloss 4 kg
. Breathing improves

 Hospital Day 6 : .
R II))Obutami}rlle stopped Ve ifwe Stop i+ gnol 4he Sljm PFome e lapse need e \cna debutamine.-

* Furosemide drip stopped
» Hospital Day 7

* Oral furosemide gjven
» Hospital Day 8: Discharge

—




. . ] ] # C PAP - Gniinons Presswse.
Noninvasive Venfilation. ., oo et in 5 ad gsb Lot sice e

6
dutde Yweigh Lobesity)

% -
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* Positive pressure ventilation
N Pnuasive medl (80
* Administered through mask@ ETT s cepr

W

* Used in acute respiratory failure iyee B
Often effective for pulmonary edema

e Often avoids intubation

* Patient must be awake, alert, cooperative
e Classic case b oos ik 25 S

 HF patient in respiratory distress
* Tachypnea, hypoxemia
« NIV - improved respiratory status Wikipedia/Public Domain

* R COAP Riled 41 BE Py peccl bt Prton. P



Functional Mitra] Regureitation

Caused by left ventricular dilatation

Mitral valve leaflets pulled apart

 Can cause holosystolic murmur at cardiac apex
* May resolve with diuresis
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Hyponatremla www.afratafreeh.com

Q? Maost  gest f"‘%"‘”"“" ‘““‘*""D indi Coroc s

e Occursin se rt failure

o @aetivation —> ADH release - water retention
* Poorrenal Eerfusion - decreased water excretion

* Poor prognostic indicator
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* Common in the elderly +edema may dvedo é“"“"_] e shaie

* Caused by poor venous drainage e
* Unrelated to heart

* No dyspneac—

* Normal lung examv—

* Normal jugular venous pressure +—

e Treatments:

* Legelevation.—
* Compression stockings «—
* Diuretics rarely work «—

* May lead to skin ulcers/infection

e o o




Drugs to Avoid in Heart Failyre

* Metformin

e May cause lactic acidosisin C&® - BF .-
E;Thiazolidinediones (glitazones)

* Pioglitazone, rosiglitazone g wsaw vo\ame ovesJoud

 Cause fluid retention ™ woftrum e
e Calcium channel blockers—divwydepysadine

* Negative inotropes Tm di vy despysadine
o NSAIDS a4 A¥T.. e ch.am

* Cause fluid retention we dom Wt W in B

Public Domain
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Cardiomyopathy

Jason Ryan, MD, MPH




Dilated Cardiomygpathy .5~ ™

° SYStOhC heart fallure Wlt}@ CaVIty dllatlon with no MJ pe¢ -\'c\p\\J nwa) .. Se RPN | ec.ccn-\m.\njpu {-rof_J

Y Oﬁ.d
“Eccentric” hypertrophy dueto usbawe over|
e Volume overload (chronic retention of fluid in cavity)

* Longer myocytes

» Sarcomeres added in series

- EE— ——

Increased myocyte size
Sarcomeresq in series
Normal wall thickness

Normal
LV Size Dllated LV

EM*"“""J'“W‘:J’J di\ar el o Cor oF \_.p\)
[ 1 coat AWCE ness) Comentiic "JWW‘_‘J  Las ~s0d i




Dilated Cardiomygopathy

Symptoms

eeh.com

* Depend on volume status .~

* Volume overload > acute systolic heart failure
* Dyspnea,—~ -
* Pitting edema +

» Severely reduced LVEF <ys?.
* Fatiguev~
e Cachexiav~
o7 o Confusion
- anorekia dveto muleds\ edleww. ¥ loss B Sd%&ka...




Dilated Cardiomygopathy

eeh.com

* Diagnosis: Transthoracic echocardiography

e freatment: Guideline directed medical treatment (GDMT)
* Beta-blockers
* ACE inhibitors
* Aldosterone antagonists
* Neprilysin inhibitors
* Defibrillators .~
 Bi-ventricular pacemakers .~

Ejection fraction is reduced
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Dilated Cardiomygopathy. = D

eeh.com

Q(ev iowy

* Most common cause: myocardial infarction
* Ischemic cardiomyopathy fioms wmuscie—s boamirctiod
* Myocytes replaced by scar tissue
 Focal hypokinesis (e.g., anterior wall)

e Many causes of ‘non-ischemic”|cardiomyopathy
* About 50% idiopathic~~
e Many other causes
* Global hypokinesis

\l"\f‘\\
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Nonischemic Cargdiomyepathy

Viral
* May follow upper respiratory infection

e Many associated

o Coxsackie mce
e Influenza, adenovirus, others

* No specific therapy for virus

ﬂ

P Vn'\*\ Vhao vaml.'*;) \eﬂ-‘('\'O'H

\

Pixabay/Public Domain




-
Nonischemic Cargdiomyepathy

Peripartuiii — s £« fulmonany edems 4 chpitation + rates —yp inditadion T feri farkum Credio maofatiy
%¢d tvimester

* Late in pregnancy or early post-pregnancy
» Exact cause unknown (likely multifactorial)
 Women often advised to avoid future pregnancy

*,mqadu..\.o Jol\vme ouer \ood or veml pmznqnta_.-

X Qﬂarkﬂg—o\\a;o\«\e Covind irclitriiow ‘i Q..\wwafa YWV -severe VRO

% (maw.m-a velqyve Can dnandicdion n cardie e q..-wa...

@yvind Holmstad/Wikipedia



Nonischemic Cargdiomyepathy

Chemotherapy

« Usually after treatment with|anthracyclines| for [ymphsma. \eabemic- Cuncer o3
e Antitumor antibiotics
* Doxorubicin and daunorubicin

Daunorubicin Doxorubicin
(Adriamycin)



f ¥y myccine foc Condraction..
Nonischemic Cardiomyopathy

Familial

* [Mutations
E' Often sarcomere proteins
* Beta-myosin heavy chain
* Alpha-myosin heavy chain
* Troponin
e Many autosomal dominant
ol X-linkedj|autosomal recessivelalso described

Wikipedia/Public Domain




Nonischemic Cargdiomyepathy

Tachycardia-mediated ™~ Crecuwrent wcvyenadin o AR

* Constant, rapid heart rate for weeks/months

* Leads to depression of LV systolic function

* Reversible with slower heart rate
— —_—




Nonischemic Cargdiomyepathy

Takotsubo/Apical ballooning

* Stress-induced cardiomyopathy
* Occurs after severe emotional distress anddigh catecholam@
Markedly reduced IVEF

Increase CK, MB, Troponin; EKG changes

* Looks like anterior MI (but no coronary disease)

T NN i
* Usually recovers 4-6 weeks

% ?‘\' Vo's\-\\<-\"-9 ()n'w\ <7 -\tbew\'w\ +noonnqg A~ —> -\v;b.rt-svl'ao
severe Shnesg I o (8%
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Alcohol

www.afratafreeh.com

e Chronic consumption can causdcardiomyopathy)
e Believed to be due to toxic metabolites
* Can recover with cessation of alcohol

W
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Restrictive Cardigimyopathy....

E\a.,d. e diasyv\ic 43> £x. b bi Attiam en\a(}mvﬂ-

Gv“. (o ol

sl :\Something “infiltrates” the myocardium |
* Amyloid proteinG%Amyloidosis) abnsimal S<o. ender Y %,a@mw —oW\aoCu(dl*““ in i

e Heart cannot relax and fill @#emechnmadoss-- ®OSaccidssis -
——————— dilded Tvwed

* SEVERE diastolic dysfunction L. lend 4o < ot ncrive
* Presents as diastolic heart failure
* Treatment:|diuretic3
 Also treat underlying cause

Hrmtiow..

% LWher Vitor n hevno e madetiy — Yhe Weacd yetum Vialma) -

MarkBuckawicki/Wikipedia



Restrictive Cardigimyopathy....

* LVEF = normal
* Restricted filling =[T atrial pressure
* Dilated left and right atria
* Classic imaging findings:
* Normal left ventricular function/size ¢~

e |Bi-atrial enlargement




Restrictive Cardigimyopathy....

Restrictive Cardiomyopathy
/_’\/\M

by AV¢ivn~ en\qv mend.



Restrictive Cardigimyopathy....

Clinical Features

* Dyspnea .~

. Prominenteart failure.-
* Markedly elevated jugular venous pressure

* Lower extremity edema
* Liver congestion
* May lead to cirrhosis




Restrictive Cardigimyopathy....

Classic signs

* Kussmaul’s sign

» Ingpiration causes rise in [VP

Fnofmal IVP . 6-8 ...

when we do ke bregih 1 venowy redum
dTve

Yvernous reducn ducte:- Gt b Lol datp é,‘_
e ip) €
£ Qavivre A VTV Aw'ma NS ivadion —gKussmaul..
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Restrictive Cardigimyopathy....

Major Causes a1y thing deyasit vl et

* Amyloidosis .~
. Sarc01d031sw
in CW\drew
. Fabry disease (lysosomal storage disease).—
 Hemochromatosis (rare) .~
* Post-radiation -~
 Loeffler’s syndrome (hypereosinophilic syndrome).—

Endocardial fibroelastosis (babies) .~

Ed Uthman, MD




Hypertrophic Cagcliomypgaghy <"

» Cardiomyopathy ofjmyocyte hypertrophy]|
 Concentric hypertrophy«~

Pathologic hypertrophy

* Notdue to stress

HOCM not \-\CM

&«
* Absence of HTN or athlete’s heart —~ V- m.
* Diagnosis: hoPerdngny
* Echocardiographyv~ -Scpklhn,e Anpy.

* Genetic testingv~
LVEF normal with increased wall thickness

espec 3'!‘}) i ntWe SC('\'\WK---

*2nd mee of coreliae atest ‘m Yowry 1= R4 V. dyg plagim...



Hypertrophic Caggdiamyenathy
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Hypertrophic Caggdiamyenathy

* |Genetic disorder|caused by gene mutations
* About 50% cases familial (50% sporadic)
* Autosomal dominant

 Variable expression
e Significant variation in severity of symptoms
* Many variations in location/severity of hypertrophy

Wikipedia/Public Domain




Hypertrophic Cagdjiomyopathy

Clinical Features

* Many patients asymptomatic
e Many symptoms fro? LVOT obstruction ey
* Left ventricular outflow tract

/—5./—,’ 2 " L

i
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Hypertrophic Caggiamypnathy

Clinical Features

* Heart failure.~
* Diastolic dysfunction
e LVOT obstruction

* Chest pain (angina)-~
e Increased 02 demand




Hypertrophic Caggiamypnathy

Clinical Features
.+ Sudden cardiac death

* Abnormal myocytes = ventricular arrhythmias
* Most common cause SCD in young patients
.+ Syncope
* Arrhythmias may lead to syncope
* LVOT obstruction

< Mitral regurgitation

e Systolic anterior motion (SAM) 3 ' | o




# 1f axial deviayion:- leadT ave , 1ead T e in QRS cumplex
¥ leadT, T — ave QRS cammplex N.«n\\%,

Hypertrophic Caggiamypnathy

Clinical Features large Rmgin uS . U dede 18V hypecduts phy
. muscle Ous AV | : . vy
* EKG: Left ventricular hypertrophy (LVH)™— dees S-eein®
- ———— 5‘,;’2,”;_(5.;-‘31._({..:«“ W VS-Ve / Spuwein Vi-Va ) de
G dvete 1p. WY as facdic Slevoris - [N . et -
Bfolm . l£ \—nne‘k ‘o (anth ~ Cl.mJ s.h,.J

Normal Hypertrophic Cardiomyopathy




% Bertic stenoyts - M- Rertdic sclerogy - {q\mv\ag Senesis — lead Yo ejection

HypertrophiC Ca\xm%mpég @gk}y > S SSSURPINVERES

Clinical Features
(’“3"]: pq‘\ho

* Systolic ejection murmur

Usually left lower sternal border

* Caused by outflow tract obstruction
e Sounds just like AS unless you do maneuvers g Pordic Shemasis mumar maliche Lot reck...

Other associated abnormal heart sounds S0 vt Memr it i B Zinel jaderCsShal SpAL-
. S4
* Holosystolic murmur of MR

{
* Paradoxical split S2 g 3’*"\‘1 ] I
S1 S2

t BCM muwimur we hear it in (R 41w jaler oS\ sfae




Hypertrophic Caggdiamyenathy

Maneuvers

* For any HCM maneuver, think about size of LV
1 peelonde T LV size 2 | murmur .~
voreload o | 1V size 2 T murmur -~




Hypertrophic Cagdjiomyopathy

Maneuvers

® Valsalva-’ b pee looned 2T mucmur d“'. HoCm ..

a N Patient bears down as if having a bowel movement
,,;;-1:’ ) " Orblows out against closed glottis
¢ * Increase thoracic pressure = compression of veins 2 | VR
* Less VR = Less preload = Smaller LV cavity
* Obstructing septum moves further into the outflow tract

* Murmur INCREASES in intensity

X -"M'H"' "e SVT = blows oud ‘aq’lnﬂ- c\seol a\oH\S-" [ U pretond]




% HCM - AVP —p b murmur o4l by

Hypertrophic Cagdimupgathy =

Maneuvers

«1Squatting| e ol — £ tavity — b s

NG s> * Forces blood volume stored in legs to return to heart

597§ : . . .
v . ) v * Preload rises = size of LV increases = less obstruction
Sy \ » Murmur DECREASES in intensity [MVP: mitral valve pralapie )
* Raising the legs | % preicad — ¥ mutnnr- & BOCM :~ adlvace  Stage o MVP.

* Increases venous return
e Murmur DECREASES in intensity

* [Standing |- T mucmur ot Hoca via Ypre toud -
\,-;;/ * Opposite mechanism of leg raise

N );:'»:' > * Murmur INCREASES in intensity

/2

Wikipedia



Aortic Stenosis www.afratafreeh.com

 Both HCM and AS cause asystolic ejection murmur
* Opposite effects of maneuvers in aortic stenosis

* Less preload =2 less flow = quieter AS murmur




