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Common Clinical Cardiology
Scenarios

Hanna Al-Makhamreh, MD FACC
Professor Of Cardiology



Case 1

* History:

* A 65-year-old gentleman presents to the ED with crushing
retrosternal chest pain of 2 hours duration.

* PMH: DM, HTN and dyslipidemia.
* Meds: Insulin, metformin, enalapril, atorvastatin.

* Exam: Apprehension, diaphoretic and in severe pain (impending
doom)

* V/S: BP 90/50mmHG, HR 110/min
e CV: Normal S1, S2 no murmur

ED: Emergency Department; PMH: Past Medical History



Risk factors for acute coronary events, collectively known as
acute coronary syndrome, are shown in orange.

C a S e 1 Acute coronary syndrome comprises these 3 diagnoses
(explained in the next slides):
1. STEMI
2. Non-STEMI

o History: 3. Unstable Angina

* A 65-year-old gentleman presents to the ED with crushing
retrosternal chest pain of 2 hours duration.

* PMH: DM, HTN and dyslipidemia.
* Meds: Insulin, metformin, enalapril, atorvastatin.

* Exam: Apprehension, diaphoretic and in severe pain (impending
doom)

* V/S: BP 90/50mmHG, HR 110/min
e CV: Normal S1, S2 no murmur

ED: Emergency Department; PMH: Past Medical History



Acute Coronary Syndrome - 1

* All 3 forms share the same pathophysiology:

« Accumulation of oxidized LDL, foam cells, and inflammatory cells in
the subintimal space, forming a plaque in the wall of the vessel.

* Rupture of this plaque exposes the contents and initiates a
coagulation cascade, forming a thrombus.

* Diagnosis:
* Symptoms
* ECG

» ST elevation indicates STEMI (ST-segment Elevation Myocardial Infarction).

» ST elevation indicates an acute injury current and transmural infarction,
meaning that the coronary artery is totally occluded, leading to massive
necrosis, low ejection fraction, and very high mortality rates unless fast
intervention is done.



Acute Coronary Syndrome - 2

* Non-STEMI (non-ST-segment elevation MI) shares the same
pathophysiology with STEMI, but the thrombus typically does
not occlude the whole vessel.

* Diagnosis:
* Symptoms
* ECG

* Minimal, if any, with no ST elevation
» Cardiac troponin (1 & T) is elevated [also elevated in STEMI]

* The third type, unstable angina, is similar to non-STEMI, but
with no troponin elevation.



What is the NEXT STEP?



Notice the ST elevation in leads V2, V3 and V4.
This suggests an anterior transmural infarct, most
ECG probably due to a full occlusion of the LAD artery.

HMWH it i ) M



Normal ECG




Diagnosis: STEMI

* Transmural myocardial 1schemia and subsequent myocardial injury or
Necrosis.

* Life threatening condition with high mortality.

* Risk factors include hypertension, hyperlipidemia, smoking, and
diabetes.

* The pathogenic mechanism typically involves plaque rupture and
thrombus formation within the coronary artery.

* Diagnosis: ECG and confirmed by elevation in cardiac biomarker
Troponin.



Management

* Immediate treatment involves restoring blood flow to the affected area
through reperfusion therapy.

* Typically, via percutaneous coronary intervention (stent). Early
management 1is critical to limit myocardial damage, and adjunctive
therapies, including antiplatelets and anticoagulants and statins,

* Ensure hemodynamic stability and blood pressure control by IV fluids
and vasopressors. This 1s crucial to prevent complications of
cardiogenic shock, which 1s a fatal, common sequela of acute MI.

* Alternative therapy is thrombolytics.



Note how the blood flow is completely restricted through the

PC I artery marked by the RED arrow; LAD in this case.
After percutaneous coronary intervention (PCl), the flow is

The best intervention restored as seen in the angiogram on the right.
in such cases




Clinical management timing

* In PCI, the occluded artery must have been opened no more than 90
minutes after first medical contact with the patient.

 First medical contact does not have to be at the hospital, as modern healthcare
typically does the ECG and manages the patient on the way to the catheter lab for
PCI. In this case, the 90 minutes start from the ambulance arrival and provision

of the first healthcare service.
* If no nearby hospital is present, guidelines permit up to 120 minutes.

* If thrombolysis was chosen as therapy, 30 minutes is the cap, not 90.

* Success rate is 60-65%, compared with 95% in PCI.

* The 30 minutes are usually consumed for ECG (10 minutes, done and interpreted)
and history taking, especially to ensure the absence of life-threatening risk of
bleeding. The following cases contraindicate the use of thrombolytics:

: HlStOI’g of intracranial bleedlng i Usually, thrombolytics are used if more than 120 minutes |

e Stroke within the last 3 months 1 of delay are suspected; howeuver, if thrombolytics are
iy ' contraindicated, PCI must be done, even if some extra

* Recent surgery within 2 weeks ! delay is to occur “swallow the bullet”.

e Head trauma; can be due loss of consciousness after Ml
* Active bleeding, EXCEPT menses



Case-2

* History:

* A 20-year-old college student who is previously healthy present
with sudden onset sharp retrosternal chest pain that is
exacerbated by inspiration and laying in supine position but
iImproves with leaning forward.

* Recent history of respiratory tract infection two weeks ago.

* Exam:

V/S: BP 120/80mmHg, HR 90/min

CV: squeaking sound best heard in the left parasternal area (friction rub)



Case-2 These findings suggest pericarditis.

* History:

* A 20-year-old college student who is previously healthy present
with sudden onset sharp retrosternal chest pain that is
exacerbated by inspiration and laying in supine position but
Improves with leaning forward.

* Recent history of respiratory tract infection two weeks ago.

* Exam:

V/S: BP 120/80mmHg, HR 90/min

CV: squeaking sound best heard in the left parasternal area (friction rub)



What is the NEXT STEP?



Notice the diffuse ST elevation (smiley-shaped ST; concave; f”’(t) > O).
This suggests an inflammation in both atrial and ventricular aspects of

the heart, typically suggesting pericarditis.
All leads, except aVR and V1, show ST elevation and PR depression.

Leads aVR and V1 show ST depression and PR elevation.




Pericarditis

® |-Chest pain:

® The vast majority of patients with acute pericarditis present with chest
pain (>95% of cases).

® Chest pain that results from acute pericarditis is typically fairly sudden
In onset and occurs over the anterior chest.

® Chest pain due to pericarditis is most often sharp and pleuritic in
nature, with exacerbation by inspiration or coughing.

® One of the most distinct features is the tendency for a decrease in
intensity when the patient sits up and leans forward.




Pericardium

® Introduction:

® The pericardium is a fibroelastic sac made up of visceral and parietal
layers separated by a space, the pericardial cavity.

® |n healthy individuals, the pericardial cavity contains 15-50 mL of an
ultrafiltrate of plasma.




: : Know that all 4 pulmonary veins are
Pe riCa rd lum not covered with pericardium.




Pericardium

Vertebropericardial ligaments

Aortic arch

Superior sternopericardial igaments

Superior vena cava - -
Pericardium

Infersor
sternopericardial lig

Root of lung

Diaphragm
Phrenopericardial lig.



Pericarditis — Diagnosis

1. Chest pain — typically sharp and pleuritic, improved by sitting up and
leaning forward as both layers are minimally touching in this case.

2. Pericardial friction rub — a superficial scratchy or squeaking sound,
both systolic and diastolic, best heard with the diaphragm of the
stethoscope over the left sternal border.

3. Electrocardiogram (ECG) changes — new widespread ST elevation
and PR depression.

4. Pericardial effusion, detected by echocardiogram; can develop into
cardiac tamponade, with severe consequences. Pericarditis is the
most common cause of pericardial effusion.



Beck’s Triad - Cardiac Tamponade

1. Hypotension
2. Elevated JVP (jugular venous pressure) - bulging neck veins.

3. Muffled heart sounds - the normal "lub-dup” sounds are
quiet, soft, or indistinct, due to fluid blocking the sound.

» Cardiac tamponade is more associated with rate of accumulation of fluid
than with the total amount of fluid.

» Cardiac tamponade is fatal usually due to compression of the right
ventricle, which has a thin wall, and this significantly reduces blood flow
into the lungs and back to the left side.

A faulty stent placement might injure the vessels, causing fast-paced
fluid accumulation and tamponade, which merits pericardiocentesis.

25



Treatment

® For most patients with acute idiopathic or viral pericarditis,
combination therapy: colchicine (3 months if simple pericarditis; can
reach 6 months, one year, or longer if recurrence occurs) plus NSAIDs
(for 2 weeks) rather than NSAIDs alone.

® This is based upon a reduced rate of recurrent pericarditis and a low
incidence of side effects with colchicine.

® Steroids are second line; the patient has side effect or allergic to
NSAIDs. No response to NSAIDs. Colchicine is used alongside
steroids in second line therapy as well.
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Case-3

* History:

A 60-year-old lady with history of dyspnea, orthopnea and PND’s of
3 weeks duration.

PMH: DM, HTN, CAD-CABG
Exam:

V/S: BP 100/60 mmHg, HR 95/min
CV: S3 sound, raised JVP

Lungs: crackles

LE: pitting edema

PND: Paroxysmal Nocturnal Dyspnea; CAD: Coronary Artery Disease; CABG: Coronary Artery Bypass Grafting


https://my.clevelandclinic.org/health/symptoms/orthopnea
https://my.clevelandclinic.org/health/symptoms/paroxysmal-nocturnal-dyspnea

- This presentation highly suggests
Ca SC 3 congestive heart failure.

* History:

A 60-year-old lady with history of dyspnea, orthopnea and PND’s of
3 weeks duration.

PMH: DM, HTN, CAD-CABG
Exam:

V/S: BP 100/60 mmHg, HR 95/min
CV: S3 sound, raised JVP

Lungs: crackles

LE: pitting edema

PND: Paroxysmal Nocturnal Dyspnea; CAD: Coronary Artery Disease; CABG: Coronary Artery Bypass Grafting


https://my.clevelandclinic.org/health/symptoms/orthopnea
https://my.clevelandclinic.org/health/symptoms/paroxysmal-nocturnal-dyspnea

What is the NEXT STEP?



b

CXR (congestive heart failure) and BNP Level

Cardiomegaly.

Fluffy (hazy, ill-
defined) bilateral
infiltrates in the chest
indicating pulmonary
edema.

This X-ray is not specific
for heart failure, so BNP
(brain natriuretic peptide)
blood test is done.



BNP - Brain (B-type) Natriuretic Peptide

BNP is secreted from overstretched *
ventricular myocuytes.

Look at the cascade on the right.
Eventually, 2 products will have significant
levels in the blood - BNP (32 a.a.; active
diuretic and vasodilator) and NT-proBNP
(inert molecule).
NT-proBNP is a better measure for
ventricular distension, because
» Biologically inactive
> 1.5-2 hours 1/2-life VS 15 min. for BNP
» Unaffected by ARNIs (angiotensin
receptor neprilysin inhibitors), which
are widely used drugs that inhibit the
degradation of BNP, increasing its
levels and causing false (+) results.

NT-signal peptide 26 C E LL

NT-proBNP76

NT-proBNP amincacid fragments

This part was not uploaded with the slides, so this is an additional image
as a substitute for whatever was used in the original lecture on Sunday.
The image’s content, in general, was explained by the professor.
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o Heart Failure Definition

A syndrome, which has many symptoms and signs, not necessarily all of them show.
Diagnosis with HF depends on clinical outcomes and not only structural changes.

Heart failure (HF) is a clinical syndrome in which patients have typical
symptoms and signs resulting from an abnormality of cardiac structure or
function which impairs the ability of the ventricle to fill with or eject blood.

« symptoms (e.g. breathlessness, orthopnea, paroxysmal nocturnal dyspnoea,
ankle swelling, fatigue, and reduced exercise tolerance, scrotal edema)

» signs (e.g. elevated jugular venous pressure, hepatojugular reflux, third heart
sound [gallop rhythm], 41" sound, cardiac murmur, and displaced apex beat,

sacral/scrotal edema)

Only half of patients with heart failure present with reduced ejection fraction (EF), and the
other half have diastolic abnormalities. Echocardiogram mainly detects systolic (EF-related)
structural changes, so HFpEF (heart failure with preserved EF) patients can be missed. This is
why echocardiogram is not best in diagnosing HF (high false negative).



Signs

Elevated JVP

Pitting edema Weight gain

|

Figure 24, CXR Showing Acute Decompensated
Heart Failure

Congested X-ray



Sub-types (Echocardiogram) Important Slide

HF with preserved EF (HFpEF.:HFnEF.:DHF) vs HF
with reduced EF (HFrEF.SHF): distinct HF phenotypes

B Ventricular remodeling in diastolic and systolic heart failure

.

5 0
e 2 HEpEF B4 HFErEF 'd
2 s [mm-e

<«

—4

S— t'\,
o :
~
o
.

Normal heart Hypertrophied heart Dilated heart

(diastolic heart failure) (systolic heart failure)

HFpEF: HFTrEF:
* Preserved systolic LV function * Systolic LV dysfunction
* No LV dilatation * LV dilatation
* Concentric LV remodeling/hypertrophy * Eccentric LV remodeling
* Diastolic LV dysfunction * Diastolic LV dysfunction

Jessup, NEJM 2003;348:2007




Classification of Heart Failure  important siide

4 N

Functional Classification (New York Heart
Association [NYHA])

Severity of symptoms and limitation of physical activity
No limitation of physical activity
|

Ordinary physical activity does not cause symptoms of HF (breathlessness, fatigue, or
palpitations)
Slight limitation of physical activity (no problem with daily tasks)

Il
Comfortable at rest, but ordinary physical activity results in symptoms of HF

T Marked limitation of physical activity (there are problems with daily tasks)
Comfortable at rest, but less than ordinary physical activity causes symptoms of HF*

Unable to carry on any physical activity without discomfort/symptoms of HF, or symptoms of
HF at rest may be present



Classification of Heart Failure  importantsiide

* Heart Failure Staging

Stages of HF Development and progression of HF Corresponding NYHA Class

A At high risk for HF but without structural heart disease or symptoms of HF None
B Structural heart disease but without signs or symptoms of HF I
I
C Structural heart disease with prior or current symptoms of HF I
Il
D Refractory HF requiring specialized interventions \Y)

{



Symptoms

LEFT SIDED @ FAILURE
* Paroxysmal Nocturnal
Dyspnea (=N » Restlessness
* Elevated Pulmonary ol ~
Capillary Wedge o 2 e Confusion

Pressure

* Orthopnea
* Pulmonary Congestion

- Cough
* Tachycardia
- Crackles
- Wheezes * Exertional
- Blood-Tinged Dyspnea
Sputum
* Fatigue
- Tachypnea
* Cyanosis
('4 107 Nurwmg Eucation Conmedtanta, n

RIGHT SIDED W FAILURE

(Cor Pulmonale)
* May be secondary to

* Fatigue chronic pulmonary
problems
o1 Peripheral
Venous Pressure e Distended
Jugular
Veins
® Ascites
* Anorexia &
Complaints of
* Enlarged e
Liver & Spleen Gl Distress
* Weight Gain

* Dependent Edema

‘d’ @2007 Nursing Education Consultants, inc.

In clinical practice, HF means both sides are failing.

If one side fails, the other with eventually fail, so it is rare to see a patient with isolated
one-sided heart failure, except in patients with congenital anomalies.



HFrEF Management

Data are usually based on HFrEF patients, not HFpEF.

Pharmacological treatments indicated in patients with HFrEF (LVEF =40%; NYHA class II-1V)

Class of Level of
recommendation evidence

Recommendations

An ACEi is recommended for patients with HFrEF to reduce the risk of HF
hospitalization and death

A beta blocker is recommended for patients with stable HFrEF to reduce the risk of HF
hospitalization and death

An MRA (e.g., aldactone) is recommended for patients with HFrEF to reduce the risk
of HF hospitalization and death

Dapagliflozin/empagliflozin (SGLT2 inhibitors) are recommended for patients with
HFrEF to reduce the risk of HF hospitalization and death

Sacubitril (ARNI)/valsartan (ARB) is recommended as a replacement for an ACEi in
patients with HFrEF to reduce the risk of HF hospitalization and death




The four pillars of HF management

1. ACEI/ARB/ARNI

Beta blockers

MRA (mineralocorticoid receptor antagonist)
SGLT2 inhibitors

* Furosemide (a loop diuretic; brand name: Lasix) is a widely used drug for congestive HF,
which has no enough experimental evidence due to ethical concerns in the control arm,
where denial of “Lasix” is considered unethical because of its known effects, so it is class
Ic HF drug (“c” for consensus).

N oW N

* Other drugs mentioned are class la (“a”: trials were done).

» For HFpEF, data are scarce, but for now, only SGLT2 inhibitors have been approved (class
1a), alongside Lasix (class 1c).

* Finerenone (an MRA) is widely studied for HFpEF but not yet approved.

40



Thank you
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https://www.aldiwan.net/poem63202.html

Corrections from previous versions:

Versions Slide # and Place of Error Before Correction After Correction
19 All leads, except aVR and All leads, except aVR and V1,
lead I, show ST elevation show ST elevation and PR
and PR depression. depression.

VO S V1 Lead aVR and lead | show Leads aVR and V1 show ST
ST depression and PR depression and PR
elevation. elevation.

+ note in gray.
19 Note in gray. Remouved the note.

V1 ->V2

(V1 was said in the lecture)



https://forms.gle/opoAfi9fg4nHYAhA7
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