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Differential Diagnosis of Edema Based on Duration
and Location

Unilateral

Bilateral

Acute

Chronic

Deep venous thrombosis*

Infection
Insect or animal bite
Ruptured Baker cyst

Superficial venous
thrombosis

Trauma (e.qg., ruptured
muscle, compartment
syndrome, fracture)

Chronic venous
insufficiency*

Complex regional pain
syndrome

Lymphedema

Postthrombotic
syndrome

Proximal vein
compression

Acute congestive heart failure*
Medications*

Acute cirrhosis

Acute renal failure

Proximal deep venous throm-
bosis (e.g., inferior vena cava
thrombosis)

Chronic congestive heart failure,
cirrhosis, or nephrotic syndrome*

Chronic venous insufficiency*
Lymphedema*

Medications*

Pregnancy*

Pulmonary hypertension*
Lipedema

Obstructive sleep apnea
Thyroid disease



Common Medications That Cause Edema

Medication class Examples

Antihypertensives  Amlodipine (Norvasc), beta blockers, clonidine,
diltiazem, hydralazine, minoxidil, nifedipine

Anti-inflammatory  Corticosteroids, nonsteroidal anti-inflammatory
drugs drugs

Chemotherapy Cyclophosphamide, cyclosporine (Sandim-
mune), docetaxel (Taxotere), gemcitabine,
targeted immunotherapy

Gabapentinoids Gabapentin (Neurontin), pregabalin (Lyrica)
Hormones Estrogen (Estratest), progesterone, testosterone
Thiazolidinediones  Pioglitazone (Actos)

Other Acyclovir, antipsychotics, monoamine oxidase
inhibitors



Sonography color Doppler
Edema T
l , * Venous or lymphatic obstruction
> | yes
Localized * Local injury (thermal, immune,
3 infectious, mechanical)
l no
? yes » Severe malnutrition
albumin < pP——>| * Cirrhosis
2.5 g/dL « Nephrotic syndrome
1 no
<
es
*JVD or -/ — « Heart failure
+ CcO
1 no
?
Azotemia yes
or active - * Renal failure
urine
sediment
l no
Consider:

* Drug-induced (steroids, estrogens, vasodilators)
* Hypothyroidism

g S o pdl i w0l b jlews jo b aS Slasles]

BUN/Cr/Urine analysis (Alb/Cr random)/Na/K
Pro-BNP/Alb/LFT
TSH




Cardiac

Vascular

Pulmonary

Gastraintestinal

Musculoskeletal

Infectious

Psychological
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Angina

Rest or unstable angina

Acute myocardial infarction

Pericarditis

Aortic dissection

Pulmonary embolism
Pulmonary hypertension
Aleuritis andfor pneumania

Tracheobranchitis
Spontaneous pneumothorax

Esophageal reflux

Peptic ulcer
Gallbladder disease

Pancreatitis

Costochandritis

Cervical disc disease
Trauma or strain

Herpes zoster

Panic disorder

Retrosternal chest pressure, burning, or heaviness,
radiating occasionally to the neck, jaw,
epigastrium, shoulders, left arm

Same as anaina, but may be more severe

Same as anaina, but may be more severe

Sharp, pleuritic pain agaravated by changes In
position; highly vanable duration

Excruciating, ripping pain of sudden onset in the
anterior aspect of the chest, often radiating to
the back

Sudden onset of dyspnea and pain, usually pleuritic
with pulmonary infarction

Substernal chest pressure, exacerbated by exertion
Pleuritic pain, usually brief, over the involved area

Burning discomfort in the midline

Sudden onset of unilateral pleuritic pain, with
dyspnea

Burning substernal and epigastric discomfort,
10-60 min in duration

Prolonged epigastric or substernal burning
Prolonged epigastric or right upper quadrant pain
Prolonged, intense epigastric and substemal pain

Sudden onset of intense fleeting pain

Sudden onset of fleeting pain
Constant pain

Prolonged buming pain in a dermatomal
distribution
Chest tightness or aching, often accompanied by

dyspnea and lasting 30 min or more, unrelated
to exertion or movement

Precipitated by exercise, cold weather, or emotional
stress, duration of 2-10 min

Typically <20 min; lower tolerance for exertion;
crescenda pattern

Sudden onset, usually lasting 230 min; often
associated with shortness of breath, weakness,
nausea, vomiting

Pencardial friction rub

Marked severity of unrelenting pain, usually occurs
in the setting of hypertension or underlying
connective tissue disorder such a8 Marfan
syndrome

Dyspnea, tachypnea, tachycardia, sians of nght-sided
heart fallure

Pain assodiated with dyspnea and signs of pulmanary
hypertension

Pain pleuritic and lateral to the midline, assocated
with dyspnea

Midline location, associated with coughing

Abrupt onset of dyspnea and pain

Agaravated by a large meal and postprandial
recumbenty, relieved by antacid

Relieved by antacid or food

Unprovoked or following a meal

Risk factors, including alcohol, hypertriglycernidemia,
medicatians

May be reproduced by pressure over the affected

joint; accasionally, swelling and inflammation over
the costochondral joint

May be reproduced with movement of the neck

Reproduced by palpation or movement of the chest
wall or arms

Vesicular rash, dermatomal distribution

Patient may have other evidence of an emotional
disorder




1. Could the chest discomfort be due to an acute, potentially
life-threatening condition that warrants urgent evaluation and
management?

Unstable ischemic | Aortic dissection | Pneumothorax Pulmonary
heart disease embolism

2. If not, could the discomfort be due to a chronic condition likely to

lead to serious complications?

Stable angina Aortic stenosis Pulmonary
hypertension

3. If not, could the discomfort be due to an acute condition that warrants
specific treatment?

Pericarditis Pneumonia/ Herpes zoster
pleuritis

4. If not, could the discomfort be due to another treatable chronic
condition?

Esophageal reflux Cervical disk disease
Esophageal spasm Arthritis of the shoulder or spine
Peptic ulcer disease Costochondritis

Gallbladder disease Other musculoskeletal disorders
Other gastrointestinal conditions Anxiety state




Assess

vital signs
Stabilize. Assess for:
Stable | Unstable | * STEMI e
v = Aortic dissection
e T « Pericardial tamponade
ECG and CXR
Localized STE
(and low suspicion
for dissection)
[ sTEMI]| Elevated and
Y hx c/w ACS
ECG ST depression —| NSTEMI
diagnostic Yes and/or TWI - Check cardiac
or *| markers of necrosis | |
= Possible UA
Normal and
> Pericaraitis | e Acs
Diffuse STE =
PR depressions
No
TArea of lucency
between lung
parenchyma and
chest wall :{ PR T ]
v Widened Dissection Aortic
ediastinum >
dla(;)'b(?sﬁc Yes (a:c.l hxagl\llv llj\oD)‘ l‘):dicated lbrr:azn.og dissection
S > assess |
CT, MRI, Echo) Conside
SRR . >| alternative
4 NC)ti diagnosis
P issectuon
No Infiltrate (and hx > Pneumonia |
and labs c/w infection)
|
' y Y
Assess risk for ACS Assess risk for Assess risk for
and check cardiac pulmonary embolism aortic dissection
markers of necrosis ]
Hx c/w ACS and Low High Low High
biomarkers elevated | LNSTEM!
¢ Y
Hx c/w ACS and Check Im Imaging
biomarkers normal | > L-ossibie UA D-dimer [ | (CT or V/Q) (CT. MRI, TEE)
¢ N N Ne
HxnotcwACS and |_, [ NSTEMIvs.altemative | % S
biomarkers elevated cause of cardiac injury l ® l ®
i A4 Y A4
Hx not ciw ACS and |, | Consider alternative Consider PE Consider Aortic
biomarkers normal diagnosis alternative alternative dissection
diagnosis diagnosis
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v" Check Vital sign

v' P/E(Pulses/Auscultation OF lung and heart/neurological exam
v’ BP (both arm)

v ECG(with post and right) AND Repeat q15-30min if needed
v' CXR(PA and Lateral)

v’ ¢Tn (0/3-6h)

v’ D-Dimer IF needed

13¢5 1926 WL ACS L jles jo0 a5 eyl

Tab ASA 325 mg stat and 80 mg daily

Tab Atorvastatin 80 mg stat and 40mg daily

Tab Ticagrelor 180 mg stat and 90 mg bid or Tab clopidogrel 75 mg (300

mg ) stat and 75 mg daily

Preal TNG 0.4 mg SL stat (Q 5 min up to 3) >>> Drip TNG 3-5 micro/min

FSYIol g el Y 5o Jdlokow & paoRV MI/A 51 oS 495 jLid :TNG 9 g3 20 0190
il celu FA 5o

Tab metoral 50 mg % BID

Amp enoxaparin 1mg/kg BID




TABLE 35.5 The HEART Score

FEATURE
History

Electrocardiogram

Age

Risk factors (hypertension,
hypercholesterolemia, diabetes

melltus, body mass index >30 kg’

smoking, early family history, known
atherosclerotic disease

Initial troponin

ADD +2 FOR EACH COMPONENT  ADD +1 FOR EACH COMPONENT

Highly suspicious Moderately Suspicious Slightly suspicous
Signficant ST-seqment deviation not  No ST-seqment deviation but Normal
due to left bundle branch block, left  nonspecific repofanzation
ventncular hypertrophy or digain disturbance
265 45-64 <45
23 -2 0
>3x normal limit 1-3x normal limit <normal imit

ADD 0 FOR EACH COMPONENT



Heart pathway

Patients with a high probability or evidence of ischemia
at any time should be managed as ACS*Y

Is 15t troponin elevated?
|
I 1
Yes No
\ ¥
Continue to observe and

Manage ACS | | jculate HEART Pathway risk scored

Y

Score =0 Score 21
Are the patient's symptoms best
explained by a noncardiac diagnosis?
|
I 1

Yes No

v ¥
Obtain a 2nd troponin 3 hours after the 15t troponin.

No further evaluation for ACS

Is the 2nd troponin above the upper reference limit?

|

Yes No
¥ ¥
Manage ACS | | Recalculate the HEART Pathway score value
: ‘ !
Score O to 3 Score >3

OR

Evaluate or treat other causes of chest symptoms

If symptoms have resolved, discharge without
further cardiac testing, and follow up within 1 week ¢

Obtain a noninvasive evaluation for
ischemia prior to discharge
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EXAMPLE OF DYSPNEA POSSIBLE PHYSICAL | POSSIBLE MECHANISMS | STUDIES (AND POSSIBLE
SYSTEM  [TYPEOF PROCESS |DISEASE PROCESS | SYMPTOMS FINDINGS UNDERLYING DYSPNEA | FINDINGS)
Pulmonary  |Airways disease | Asthma, COPD, upper | Chesttightness, | Wheezing, accessory | Increased WOB, Peak flow (reduced);
airway obstruction | tachypnea, muscle use, hypaxemia, hypercapnia, | spirometry (OVD); CXR
increased WOB, air | exertional hypoxemia | stimulation of pulmonary | (hyperinflation; loss of lung
hunger, inability to | (especially with receptors parenchyma in COPD), chest
getadeepbreath | COPD) CT and airway examination for
upper airway obstruction
Parenchymal Interstitial lung Air hunger, inability | Dry end-inspiratory | Increased WOB, Spirometry and lung volumes
disease disease® to get a deep breath | crackles, clubbing, |increased respiratory | (RVD); CXR and chest CT
exertional hypoxemia | drive, hypoxemia, (interstitial lung disease)
hypercapnia, stimulation
of pulmonary receptors
Chest wall disease | Kyphoscoliosis, Increased WOB, | Decreased diaphragm | Increased WOB; Spirometry and lung volumes
neuromuscular (NM) [inabiiitytogeta | excursion; atelectasis | stimulation of pulmonary | (RVD); MIP and MEPs
weakness deep breath receptors (if atelectasis | {reduced in NM weakness)
is present)
Pulmonary | Pulmonary Pulmonary Tachypnea Elevated right heart | Increased respiratory | Diffusion capacity (reduced);
and cardiac | vasculature hypertension pressures, exertional | drive, hypoxemia, ECG; ECHO (to evaluate
hypoxemia stimulation of vascular | pulmonary artery pressures)*
receptors
Cardiac Leftheart failure | Coronary Chest tightness, air | Elevated left Increased WOB and Consider BNP testing,
artery disease, hunger heart pressures; drive, hypoxemia, especially in the acute setting;
Pericardial disease cardiomyopathy* wet crackles on stimulation of vascular | ECG, ECHO, may need stress
M and pulmonary testing and/or LHC
Constictive okmirrronday]| b s
pesicardits cardiac (pericardial disease)
tamponade
Other Variable Anemia Exertional Variable Metaboreceptors Hematocrit for anemia;
Deconditioning breathlessness (anemia, poor fitness); | laboratory studies (e.g.
Psycholog Poor fitness chemoreceptors metabolic panel, thyroid
ological Anmiety (anaerobic metabolism | hormone testing for metabolic
Metabolic from poor fitness); some | disturbances}; consider upper
disturbances subjects may have gastrointestinal endoscopy
Gastrointestinal (e.g, increased sensitivityto | and/or esophageal pH probe
gastroesophageal hypercapnia testing for GERD and concerns
reflux disease for aspiration; exclude other
|GERD, aspiration causes

pneumonitis)




SOB Algorithm

1 ABCs Assess Severity & ) Empiric Tx

O Tripoding O Retractions & Moni

O AMS O Paradoxical breathing? :{,gg? lntl:;ﬂon'l
O Unable to speak O Hypoxia? & Advenced slrw

O Accessory muscle use 0O Hypercapnea? .

equipment
R/O Critical .
Cautsa Reversible Cause? &  Treatment
O Stridor = Heimlich (complete
Airway O Difficulty swallowing obstruction)
Obstruction e SorichiT e
= Intubation/Cric?
0O Hypotension 0O Urticaria, peuritis, = Epinephrine
O Alrway compro- gen erythema = Br hodilat
Anaphylaxis o ™ O Wheezing, =i oleiOC 0O
e dyspnea stridor
0O Angioedema 0O Diarrhea/vomit = Steroids
O Unilateral absent breath sounds > Needle decompres-
Tension O Tenslon PTX? UVD, hypotension, sion
deviated trachea) —>
Pneumothorax O Trauma? Spontaneous PTX? st Tutle
O Bedside U/S? CXR

3 Emergent Dx?
) History (Qs) PEX CXR & Treatment

PMH: COPDY/ O Wheezing 0O Clear <> Bronchodilators
asthma O Bamel chest 0O infiltrate/ PTX? e
Tobacco O Pursed lips - 2:\ “mae'%s
H/O intubations O Cyanosis '> o 9>,
H/O ICU/ hospi- = Epinephrine
tal admissions = NPPV
O CAD risks O Rales O Pulm edema <> Nitroglycerin
CHE O Chest pain O wo (interstitial) = Furosemide
O Orthopnea 0O Edema 0O Cardiomegaly
O PND O sissa == Dopamine
Pulm Edema O poe O New murmor = NPPV
O Med compliance
O PMH:HIV.COPD 0O Fever O Infitrate == Antiblotics
O Cough.Sputum O Rales O Airspace/intersti- < Pulmonary toilet
O Fever/Chills O Tachypnea tial opacity < Sepsis ool
Pneumonia O Night sweats O Hypoxemia O Lobar/ consoli- ’ peos
0O +/- Hemoptysis dation
O Pleural effusion

PE risks?
Pleuritc CP
Pulmonary Acute dyspnea

Embolus

Usually normal = Anticoagulation
Hampton's hump <> Thrombolytics?
Westermarks

sgn >

Atelectasis

ooo oo
&
8
HE
0O ooo

O Acidosis: Sepsis, DKA, toxins O Heme: Anemia, CO poisoning
4 Other Causes? O Neuromuscular: GBS/MS, CVA/ICH O Psych: Panic attack

O Mechanical: Pregnancy, ascites,
morbid obesity Source : The Chief Complaint



Assess with
ABCDE approach
o Give axypen it 5p0, < 4%,
o Ottain IV access

* Manvtor ECG BP, 500,
record 12.dsad ECG

ooty (ST 4 gon!”

Synchronised DC
Life threatenin =
— tores? y shock

features?
up to 3 attempts
« Sedation or anagsthesia it
coneions
H unsuccesshul:

« Amiodacone 300 mg IV
over 10-20 trin

* Repeat synchronised OC
shock

UNSTABLE
STABLE
Seek expert help

i

N

Is the QRS narrow (<012 4)7 ¥

BROAD QRS
is QRS regular?

-

RREGULAR

Possibilities
include:

o Atral Nbeiiation with
bundie branch block
treat as for irregular
narrow complox
Polymuorphic VT

{29, torsades de pontes)
glve magnresium 2 4
over 0 mn

REGULAR

VT (or uncertain

rhythm):

o Amiodarone 300 mg Iy
over 10-60 min

if previows certain

diagnosis of SVT with
bundie branch block/
aberrant conduction:

o Tiwat as for reguial
narrow complex
tachycarda

If ineffective:
* Synchronised DC

NARROW QRS
Is QRS regular?

=
IRREGULAR
Vagal Probable atrial
manoeuvres fibrillation:
o Control rate with
betn-blocker
I ineffective: « Consider digoin or
s Give Adenasine aotarone I evidence
{H no pre-excitation) of heart falle
- 6y rapid IV bolus * Anticaaguinte |
If unsuccosshud, duration > 48 h
gwe 12 my
i unsuccessful,
Qe 18 mg
o Monitoe ECG

contiruously

If ineffective:

o Verapamil
Of beta-blocker

shockup to 3 attempts
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Differential Diagnosis of Tachydysrhythmias

(12-Lead EKG)

=Reqular vs. Irreqular?
| =Narrow vs. Wide QRS?

=P waves: Absent vs, present?
Shape, P-QRS relation?

4 4 & &

Narrow and Regular ~ Narrow and Irreqular Wide and Regular Wide and Irregular
PST > AF »MVT P AF + WPW

PSVT » AFL with variable AVCR » SVT with aberrancy » AF + BBB

0 AVNRT » MAT » AAVRT » PMVT

9 0AVRT » Hyperkalemia » Hyperkalemia

OAFL with fixed AVCR Sodium chanel

» Focal AT blocker intox

PJunctional tachycardia



PSVT with aberrancy J) VT (& aiy ) 6K
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monophasic R wave
initial g or R > 40 ms

notched Q or S wave

i B "
V1 dominant R orR] | [Yes| 4 ﬁ' .'/\ "ﬂf

V1 dominant S: slured S | | | VT v ; fff?ﬂ?f-}ff%f}dffff—f
orr>40 ms [ ﬁ | S

V1: typical for RBBB or LBBB
rRorrsR ‘
S vith sharp rand S downstroke
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AF Management

Cuy J S Fyy sbgyle
SN Jsd isaidag yd
Amp Metoral 5mg IV /MAX dose 15 mg If SBP>100/NO Rales in lungs/ NO Sings of HF/
Amp Inderal 1 mg IV/MAX dose 5 mg

Amp Digoxin 0.5mg IV slowly/MAX 1 mg Safe in HF
Amp verapamil 5 mg IV /MAX 15 mg If SBP>100/NO Rales in lungs/ NO Sings of
HF/EF>40%

Gy S oSTy95 glogylo

KB BEN psaidag
Tab Metoprolol 23.7 PO /MAX dose 200 IF NO DHF
mg
Tab Bisoprolol 2.5 mg PO/MAX dose 20
mg

55158 5T slog o

EBL A ylailic) 3 ea S Ll ja g
Tab APIXABAN 5mg 5 mgBID If 2 of 3 :age >80,w<60.Cr>1.5:
2.5mg BID
Tab Rivaroxaban 20mg 20mg daily With food If GFR<50 :15 mg daily

If GFR<15 :Avoid USE



CHA2DS-VA Score

CHA,DS,-VA component Definition and comments Points
awarded®
C  Chronic heart failure Symptoms and signs of heart failure (irrespective of LVEF, thus including HFpEF, HFmrEF, and 1
HFrEF), o the presence of asymptomatic LVEF <40%'~3
H  Hypertension Resting blood pressure >140/90 mmHg on at least two occasions, or current antihypertensive 1

treatment. The optimal BP target associated with lowest risk of major cardiovascular events is
120-129/70-79 mmHg (or keep as low as reasonably achievable). ">

A Age 75 years or above Age is an independent determinant of ischaemic stroke risk.** Age-related risk is a continuum, 2
but for reasons of practicality, two points are given for age >75 years.

D Diabetes mellitus Diabetes mellitus (type 1 or type 2), as defined by currently accepted criteria,*® or treatment 1
with glucose lowering therapy.

S Prior stroke, TIA, or arterial Previous thromboembolism is associated with highly elevated risk of recurrence and therefore 2

thromboembolism weighted 2 points,

V. Vascular disease Coronary artery disease, including prior myocardial infarction, angina, history of coronary 1
revascularization (surgical or percutaneous), and significant CAD on angiography or cardiac
imaging.267
OR

Peripheral vascular disease, including: intermittent claudication, previous revascularization for PVD,
percutaneous or surgical intervention on the abdominal aorta, and complex aortic plaque on
imaging (defined s features of mobilty, ulceration, pedunculation, or thickness >4 mm). %%

A Age 65-74 years 1 point is given for age between 65 and 74 years. 1
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* Eetreme Risk:<40

¢ Very high Risk:<55
¢ High Risk:<70

* Moderate Risk<100

* Low Risk<116 J
* Secondary Prevention: Medical treatment +life style A
* Primary prevention:1)DM and age >40 : Medical treatment -+life style
C 2)LDL>190: Medical treatment +life style
. 3) HIV and age>40: Medical treatment +life style

) . 4)other: if LDL greater than goal :life style >if fail :Medical treatment g

onr atin A - F o by, S O
a8Lal b )l 590 GRlIL oS @ S92 Sjp0 5o )85 5 (Cagd G L) (leyd wm ain WA ALT S o
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Drug Dose Side effect
Atotvastatin 40-80 mg Daily Increase LFT/Myopathy
Rosuvastatin 20-40 mg Daily Increase LFT/Myopathy

Ezetimibe 10 mg Daily Increase LFT/Myopathy
Bempedoic acid 180 mg  Daily Increase Uric acid/tendon rupture
Amp Repatha 140 mg g2w SC

3952 b CVATIA) S 33 g, 31> L (CABG,PCI Jie) (35,6~ (s (5 low 2 Ml il Lo 141 93l (g pufiliny v/
3 00,3 80< (S5 S5l (5 oo b BFnpl o Lol e

@58 o)lse 4 Dol abls g0 slorn adgl (6 puSiny

CAC: Calcium score in coronary arteries v/

g Sl Sgaey dalol Jg. 00 adad Culasl g b slinl b CPK>5 L ALT>3 o381 &g o

<

<

.o)b.;@u.o L,



People with any of the following: )'bé ?‘b‘“‘ M L_J 9"‘”.

Documented ASCVD, either clinical or unequivocal on imaging. Documented ASCVD includes previous ACS (Ml or unstable angina),
chronic coronary syndromes, coronary revascularization (PCl, CABG, and other arterial revascularization procedures), stroke and TIA, and
peripheral arterial disease. Unequivocally documented ASCVD on imaging includes those findings that are known to be predictive of clinical
events, such as significant plaque® on coronary angiography or CT scan or on carotid or femoral ultrasound or markedly elevated CAC score
by CT®
DM with target organ damage© or at least three major risk factors, or early onset of TIDM of long duration (>20 years)
Severe CKD (eGFR <30 mL/min/1.73 m?)
A calculated SCORE2 or SCORE2-OP >20% for 10 year risk of fatal or non-fatal CVD
FH with ASCVD or with another major risk factor
People with any of the following:
* Markedly elevated single risk factors, in particular TC >8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L (>190 mg/dL), or
BP >180/110 mmHg
+ Patients with FH without other major risk factors
+ Patients with DM without target organ damage,“ with DM duration >10 years or another additional risk factor
+ Moderate CKD (eGFR 30-59 mL/min/1.73 m’)
* A calculated SCORE2 or SCORE2-OP >10% and <20% for 10 year risk of fatal or non-fatal CVD

Moderate People with any of the following:

risk * Young patients (T1DM <35 years; T2DM <50 years) with DM duration <10 years, without other risk factors
» Calculated SCORE2 or SCORE2-OP >2% and <10% for 10 year risk of fatal or non-fatal CVD

Low risk + Calculated SCORE2 or SCORE2-OP <2% for 10 year risk of fatal or non-fatal CVD

ASCVD. atherosclerotic cardiovascular disease; ACS, acute coronary syndromes; BP, blood pressure; CABG, coronary artery bypass graft surgery; CAC, coronary artery calcium; CKD,
chronic kidney disease; CT, computed tomography, CVD, cardiovascular disease; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FH, familial hypercholesterofaemia;
LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PCl, percutaneous coronary intervention, SCORE2, Systematic Coronary Risk Evaluation 2; SCORE2-OP,
Systematic Coronary Risk Evaluation 2-Older Persons; T1DM, type 1 DM; T2DM, type 2 DM; TC, total cholesterol, TIA, transient ischaemic attack.

*Typically defined by >50% stenosis.

be.g. CAC score >300.

“Target organ damage is defined as microalbuminuria, retinopathy, or neuropathy.

i ISCORCOREI 0P W) alizo s 09,5 jo Suas DL | )

Treatment goal '+ SCORE/SCOREZOP22%and<10%: ) . .. ... .. . .. o oo oo o )
for LDL-C I+ Young patients (TIDM <35years; | |. SCORE2/SCORE2-OP >10%and <20%
: T2DM <50 years) with DM duration | : Markedly elevated single risk factors, in particular
_<10yearswithout otherriskfactors | | TC>8 mmol/L (310 mg/dL) or LDL-C >4.9 mmol/L (190 mg/dL)

or BP 2180/110 mmHg

|

|

|

|

<3.0

Classllb Mo, |+ FH without other major risk factors :
|

1

I

Fiemgl) I Moderate CKD (€GFR 30-59 mL/min/1.73 m?)

|. DM wjo target organ damage, with DM duration 210 years
or other additional risk factor

Classlla
T P R T R T T e ) s 1
: | « ASCVD (clinical/imaging)
&250% reduction |- SCORE2/SCORE2-OP »30% |
from baseline | + FH with ASCVD or with another major risk factor |
T | + Severe CKD (eGFR <30 mUmin/1.73m?) :
Class| (<70 mg/dL) : + DM & target organ damage: =3 major risk factors; |
L

or eaﬁy onset of T1DM of long duration (>20 years} |

|+ Patients with ASCVD who experience

| recurrent vascular events while taking

| maximally tolerated statin-based therapy |
:- Patients with polyvascular (e.g. coronary |
and peripheral) arterial disease

a <14 mmol/L
Class! {<55 mg/dL)
<1.0 mmol/L

Classlib (<40 mg/dL)

Class lla for individuals in primary prevention with FH at very high risk CV Risk

N @ Fsc eas

© ESC/EAS 2025
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MI,CABG,PCI,
CVA,TIA,PAD,

Stenosis in
Imaging)

gl (5,8
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Atorvastatin 40-80

OR

Rosuvastatin 20-40

:d&

LDL<55 and
>50%
Decrease
from
baseline

=

Sas & e pie

e ole T-)

Add Ezetimibe
10mg

I

Oy PAB Cayg0: 93
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e ole Y=Y GG &

_ Bempedoic acid
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180 mg daily
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g 0
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g 20 ~20%
g =0 7305 2 ;
.g -40 - ~38%
¥ 50 |
a ~50%
ot | '60 - ~60%~58% ~60%
& =70 = ~68% ~70%
S .80 - ~75%~75%
v ~80%
< -90

: ~86% |
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Office BP Home BP Daytime ABPM 24h ABPM Night-time
(mmHg)* (mmHg) (mmHg) (mmHg) ABPM (mmHg)
Reference
Non-levated BP <12070 <12070 <120/70 <115/65 <110/60
Elevated BP 120/70-<140/%0 120/70-<135/85 120/70-<135/85 115/65-<130/80 110/60-<120/70
Hypertension >14090 >135/85 >135/85 >130/80 >120/70

Use of Risk-Based Thresholds for Initiation of BP Treatment in Adults

BP Level-Only Iniiate antihypertensive medications |8
Does the patient have an average BP > to lower BP and reduce CVD risk for
2140/90 mm Hg? i primary or secondary prevention of
CVD
I
NO
?ﬁt&?ﬁg g Initiate antihypertensive medications !
Initiation of BP Does the patient have existing @ > to lower BP and reduce CVD risk if
f clinical CVD (CHD, stroke, HF)? average SBP 2130 mm Hg or DBP
Treatment for 280 mm Hg for secondary prevention
Adults* of CVD
I i
NO
gzgs !hg pz;]tiemthavte tiiabetes 0:1 Initiate antihypertensive medications to "'
10118 e PEICN! & HICTERSE YES P lower BP and reduce CVD risk if average

ﬁ

short-term risk of CVD (10-year

SBP 2130 mm Hg or DBP 280 mm Hg

' 1
PREVENT.CVD risk 27.5% ) for primary prevention of CVD
l
NO
v
1
Initiate antihypertensive LEGEND
medications to lower BP if B oo
average SBP 2130 mm Hg or Y
DBP 280 mm Hq after 3-6 ]
months of lifestyle infervention e
‘ B cor 3o Banen




*Inital monotherapy preferred
* Blevated BP category (120/70—139/89 mmHg)
* Moderate-to-severes frailoy
= Sympromatic orthostatic hypotension
= Age =85 yesars

therapy
ACE or ARBs / CCBs {/ Diuretcs
(C!_assl)
|
+

B b et e o ol BFP controfled after 1—3 months
¥3 -— (assessment at | month preferred if possible)

-
."l';‘——: _’ ~j|-.’;_ ~ i ~'- &
combination therapy
ACE or ARBs f CCBs / Diuretcs
(Cizss I)
T 7 Mw smp:
iF compelﬁg indications
BP conoolled after |—3 months = e
FU at least every year «— ¥ — : (zngina.. post-myocardial
(assessment at | month preferred if possible) ing lic 3 failure.
L or heart rate control)

S \_ (Class D
bt ety
ACE: or ARBs / CCBs / Diuretics
(Ciass )
|
-

e e B o — BP controlled after |-3 months
Yy ~- {(assessment at | month preferred if possible)

T

:

Apparent resistant hypertension

Refer to hypertension clinic Test for adherence
{Class Ha) {Class Ita) =
Add spironolactone
Drug class Drug name Low dose Standard High dose Recommended
(mglday) dose (mg/day) (mgiday) dosing regimen
ACE Inhibitors
Captopril 125 50 100 bid
Enalapeil S 10 40 od
Losartan 25 50-100 100 od
Telmisartan 40 40-80 80 od
Valsartan 80 16 320 od
Dihydropyridines Amlodipine 5 5-10 10 od.
Hydrochlorothiande 125 25 50 od.
Indapamide 125 25 25 od.
Bisoprolol 25 S 10-20 od.
Carvedilo® 625 25 50 bid,
Metoprolol succinate 25 S0 100 od.
Metoprolol tartrate 25 S0 100-200 bid
Eplerencne 25 S0 200 od. (bid may be
needed)

Spironolactone 125 25 100 od.



Drug class

ACE inhibitors

Absolute contraindication Special precautions

Pregnancy Women of childbearing potential without reliable
Previous angioneurotic oedema contraception

Hyperkalaemia (K" > 5.5 mmollL)

Bilateral severe renal artery stenosis

Severe renal artery stenosis in a single functioning kidney

ARBs Pregnancy Women of childbearing potential without reliable
Hyperkalaemia (K* > 5.5 mmol/L) contraception
Bilateral severe renal artery stenosis
Severe renal artery stenosis in a single functioning kidney
CCBs
Dihydropyridines Tachyarrhythmia
Heart failure (HFrEF, class ll or V)
Pre-existing severe leg oedema
Non-dihydropyridines Any high-grade sinoatrial or atrioventricular block Severe constipation
Severe LV dysfunction (LVEF < 40%)
Bradycardia (heart rate < 50 bp.m.)
Cause of secondary Screening test
hypertension
Primary aldosteronism Aldosterone-to-renin ratio

Renovascular hypertension

Phaeochromocytoma/paraganglioma
Obstructive sleep apnoea syndrome

Renal parenchymal disease

Cushing's syndrome
Thyroid disease (hyper- or
hypothyroidism)

Hyperparathyroidism

Coarctation of the aorta

Helpful information can also be provided by reviewing prior potassium levels (hypokalaemia increases the likelihood of
coexistent primary hyperaldosteronism)

Renal doppler ultrasound

Abdominal CT angiogram or MRI

24h urinary and/or plasma metanephrine and normetanephrine
Overnight ambulatory polysomnography

Plasma creatinine, sodium, and potassium

eGFR

Urine dipstick for blood and protein

Urinary albumin-to-creatinine ratio

Renal ultrasound

24 h urinary free cortisol

Low-dose dexamethasone suppression test

TSH

Parathyroid hormone
Calcium and phosphate
Echocardiogram

Aortic CT angiogram

© ESC 2024




iy Ol ool @ Zepl >

..................................................

Urgent phase

after first medical - ? | Circulatory support
contact E— ' — Yes « Pharmacologic
* Mechanical
' Ventilatory support

= Oxygen
- [ 4 |
[ 2. Respiratory failura? ——» - Noni i it

No pressure ventilation
(CPAP, BIiPAP)
= Mechanical ventiiation

Y

....................................... | Immediate stabilization
Immediate phase L 4 and transfer to iICU/CCU

{initial 60-120 Mminutas)

Identification of acute
etioclogy:

C acute Coronary syndrome
H Hypertension emergency €

A Arrhythmia
M acute Mechanical cause
P Pulmonary embolism

No - _* Ye_s___.

Immedi:ma initiation
of specific treatment |

| Follow detailed recommendations
in the specific ESC guidelines

h 4

Diagnostic workup to confirm AHF
Clinical evaluation to select optimal management

DHF J° ‘Séﬁ)ls ‘5L°5)|é

9l 59 by
Amp LASIX 40 mg -80mg stat and 3-10mg/h Ue-Ae Jolos> jLud
inf
Drip TNG 5-10 Micro/min pac/RV Ml poc/q il Lz
eV g bk G e
Drip Norepinephrin(leofed) 1-3 micro/kg/min oo 9 A0 eS8 JLid g0 40
02 3-10 L /MIN COPD 1,025at<90 &5 4o

SeiRo) 8 Sea b



Dietary indiscretion

Inappropriate reduction in HF medications
Myocardial ischemia/infarction
Arrhythmias (tachycardia or bradycardia)
Infection

Anemia

Initiation of medications that worsen the symptoms of HF
Calcium antagonists {(verapamil, diltiazem)
Beta-blockers
Nonsteroidal antiinflammatory drugs

Thiazolidinediones
Antiarrhythmic agents (all cass | agents, sotalol [class 1))

Anti-TNF antibodies
Alcohol consumption
Pregnancy
Worsening hypertension
Acute valvular insufficiency

DHF L Jlaw 3 Jot bad sl adallaa g cldila )

CBCdiff/BUN/Cr/Na/K/Ca/P/Alb/TSH/CRP/ESR/VBG/AST/ALT/
ALP/LDL/HDL/TG/BS/Uric Acid/Urine analysis/ Troponin/pro-BNP

CXR
ECG




ACE-I/ARNI , SGLT2i |
e

R —

To reduce HF hospitalization/mortality - for selected patients

Volume overload

Diuretics

SR with LBBB = 50 ms - SR with LBBB |30~149 ms or non LBBB> 150 ms

L awn
o —
GEEEs W02 e

Aurial fibeilation Atrid fibriltion

Dgin) M)
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TABLE 87.4 Classic Wells Criteria to Assess Clinical Likelihood
of Pulmonary Embolism

CRITERION SCORING

DVT symptoms or signs 3
An alternative diagnosis is less likely than PE 3
Heart rate >100 beats/min 1.5
Immobilization or surgery within 4 weeks 1.5
Previous DVT or PE 1.5
Hemoptysis 1
Cancer treated within 6 months or metastatic 1

DVT, Deep vein thrombosis; PE, pulmonary embolism.
*>4 score points = high probability; <4 score points = non-high probability.

| Suspect pulmonary embolism I

| History, exam, oximetry, CXR, ECG |

v

| Assess clinical likelihood of PE |

y | 3
Non-high High clinical
clinical probability probability
| Normal | ITgrl‘—H Chest CT ]
1
No pulmonary "Normai |
embolism
No pulmonary Treat for
embolism pulmonary
embolism




Positive PES/sPESI or
CTA/TTE with RV Abnormal

o¢ 1 Trp and/or BNP

80 <90 for > 15 minuses o
Requring Vasopr essor

Y \j
RV Abnormal RV Abnor mal
AND OR
M rpand/ocBNP 4 Trp and/or BNP

e

! ! » Anticosgulation «
Consider COL  Consider
or Reduced-  Full-Dose

Dose ST ST
' A

Relative N (3
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DVT Prophylaxis 40 mg/d sc
DVT/PTE TREATMENT 1mg/kg bd sc (>75y/0:0.75 /kg
bd)

M 1mg/kg bd sc

GFR<30 1mg/kg daily sc

DVT Prophylaxis 5000 U bid or TDS SC

DVT/PTE TREATMENT 80 U/kg iv bolus/18 U/kg/hr inf(PTT;50-
70)

MI 60 U/kg iv bolus/16 U/kg/hr inf

MAX 35000 U/ DAY(anti-factor Xa:0.3-
0.7U/ML)

RIVAROXABAN 15 mg b.i.d. for 21 days -)l 20 mg q.d.

APIXABAN | 10 mg b.i.d. for 7 days |- 5 mg b.i.d. —

= = B
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Shock Energy for Defibrillation

* Push hard (at least 2 inches
[S cm]) and fast (100-120/min) : $ i
and allow complete chestrecoil. ¢ Blphasm. Manpfacture.ar. )
* Minimize ir.wterruptions in recommendation (eg, initial
compressions. 2
= Avoid excessive ventilation. dose of 120-200 J); if unknown,
* Change compressor every use maximum available.
2 minutes, or sooner if fatigued.
= If no advanced airway, 30:2 Second and subsequent doses
compression-ventilation ratio. should be equivalent and higher
* Quantitative waveform o
capnography doses may be considered.
— IFPETCO., is low or decreasing, g
reassesg CPR quality. = Monophasm. 360 J

Drug Therapy Advanced Airway

* Epinephrine IV/10 dose: * Endotrachealintubation or su-
1 mg every 3-5 minutes praglottic advanced airway
* Amiodarone IV/I0 dose: » Waveform capnography or cap-
First dose: 300 mg bolus. nometry to confirm and monitor
Second dose: 150 mg. ET tube placement
or * Onceadvanced airway in place,
Lidocaine IV/10 dose: give 1 breath every 6 seconds
First dose: 1-1.5 mg/kg. (10 breaths/min) with continu-
Second dose: 0.5-0.75 mg/kg. ous chest compressions
e« Hypovolemia
e Hypoxia
e Hydrogenion (acidosis)
- Hypo-/hyperkalemia
- Hypothermia
e Tension pneumothorax
- Tamponade, cardiac
e Toxins
e Thrombosis, pulmonary
 Thrombosis, coronary




ASSESS with ABCDE approach
Give oxygen if SpO, < 24% and obtain IV access
Monitor ECG, BF, SpO., Record 12 lead ECG
Identify and treat reversible causes
(e.q. electrolyte abnormalities, hypovolaemis)

Life-threatening features?
1. Shock

. Syncope
3, Myocardial ischaemia

4. Severe heart failure

Atropine 500 mcg IV

Satisfactory response? Risk of asystole?

Recent asystole
Maobitz Il AV block
Complete heart block
with broad QRS
Consider interim measures: Ventricular pause > 3 s

Atropine 500 mcg IV repeat to

maximum of 3 mqg

lsoprenaline 5 mcg min-1 IV

Adrenaline 2-10 mcg min-1 IV

Alternative drugs”

and / or

Transcutaneous pacing

Seok expert help
Arrange transvenous pacing




( \ ( \ (
ASSESS with ABCDE approsch Ufothraataning features? Synchronised shock up to 3 attempts

.
1. Shock YES | * Sedation OR anaesthesia if consclous

K - f unsuccessful: UNSTABLE

* Amlodarone 300 mg IV over 10-20 min,
or procainamide 10-15 mg/kg over 20 min;
* Repeat synchronised shock
\

* Give oxygon if Sp0, < 94% and obtain IV access

* Monitor ECG, BF, 5p0., Record 12 lead ECG -

¢ Identify and troat reversible causes 3. Myocardial Ischaemia
(0.g. olectrolyte abnormalities, hypovolaemia) 4, Severe heart failure

\

STABLE

Is QRS narrow (<0.12 ) SEEK EXPERT HELP

Broad QRS Narrow QRS
Is thythm regular? fs rhythm reqular?

Vagal manoeuvres

+ Treat as narrow complax if AF with bundle Probadle atrial fbflation:

branch block , : + Control rate with beta-blocker or diltlazem
Adenosine (If no pre-excitation) N _ :
+ Consider digoxin or amiodarone If evidence of

heart fallure

* Give 2g Magnesium over 10-minutes i

¢ 6 mq rapid IV bolus;
torsades de pointes v

¢ funsuccesstul give 12 mg

o Ifunsuccessful give IV 18 mg * Anticoagulate If duration > 48h

+ Monitor ECG continuously

Broad QRS? Narrow QRS?
Procainamide 10-15 ma/kg IV over 20 min, or | Verapamil, diltiazem, or
Amiodarone 300 mg IV over 10-60 min beta-blocker

Synchronised shock up to 3 attempts
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325 mg stat and 80 mg daily

300 mg stat and 75mg daily
180 mg stat and 90 mg BID
5000 U BID or TDS«  uSidg 5 SC
60U/kg blouse IV and 16 u/kg
infusion: o,

40 mg SC daily: ws™dg
1 mg /kg BID SC Sl y»

AF:5 mg BID

DVT/PTE:10 mg BID for 7 day then 5

mg BID

AF:20 mg daily
DVT/PTE:15 mg BID for 21 day then
20 mg daily

5 mg daily —adjust base on INR

80 mg stat and 40-80mg daily
40 mg stat and 20-40 mg daily

10 mg daily

10/10 daily
20/10 daily
40/10 daily

180 mg daily

oS Loyl (s3elsSle,l6 >

908 pb 9l aws

O] oSNy g6

(S92 55 9o slS
A9 S
ok oYoS1sS (5T

obleS sl

Rwen

Ol g)ls

Qe.)lé)‘s

onb g9l
S 00 ygl

O lwly g5

oibwlygs,

ol

(colod sk uilinly; )se,S

RV IS VL PR VOW



@ LDL z2ls poe & g0 yo
Des a8l 399 (59,10 90 gyl
@ aS .o, 0,5 TG>500 o
3o ga 4Ll il
L ol 8 SO eo,lS (sol
e sl
2955 alie
Cobo kg Vb s LS L Lo o
oy J5S cqz AR ol gl

3,0 yue,Lind
3,0 yueyLind

ool 5l 1S L8RV M o
ohY¥) Lébolew 3! & pasias,
Lol ggian (NFA) JSYISL
TNG ¢ 0 aliv
OSSRl (S s
o oS (5,0 (5T 2 )lse
) Sasls LS g (srslosSess
KPRV
oS Gl el
S Rl el e
oS Gl el
ol ol e
48 pool pl3 351/ il S
o2 ol e
48 yaud plgn 31/ cyuisl S
PR EH RN g W N g
Cewgnl Sbd alu! ‘nol
pae bl «s,ly0l Jld cighe jo

, DKA. 51,95 Joz
el £4:0.GFR<20
Lol alie
o g oS g
oo ezl (S g

APM 140 mg SC q2w

100-200 mg daily

2.5 mg daily-MAX 10 mg

23.7 daily-MAX 190 mg

6.25 %2 BID-MAX:50 mg

Tab 2.6 BID or TDS
Tab 6.4 BID or TDS
Tab 10 mg BID-TDS
Tab 40 mg BID-TDS

Drip 3-5 mcg/min infusion-MAX:200

mcg/min

1 Sub lingual -MAX g5 min *3
25 mg daily-MAX:50 mg
25 mg daily-MAX:50 mg

40 mg daily-MAX320 mg
20 mg daily-MAX 80 mg
25 mg BID-MAX 50 mg BID
12.5 mg TDS —MAX:400 mg

2.5 mg daily -MAX:20 mg

50 mg BID-MAX 200 mg BID
5 mg daily-MAX:10 mg
10 mg daily

10 mg daily
20 mg BID-MAX 400 mg
10 mg daily-max 200 mg
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12.5 mg daily -MAX 50 mg

1.5 mg daily -MAX 2.5 mg
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AMP 6 mg IV blouse-MAX:18

AMP 2.5-5 mg IV stat /can repeat 3
dose -MAX:15 mg

AMP 1 mg IV stat/MAX 5 mg

150 mg stat then 360 mg over 6h and
then 540 mg over 18h

AMP 0.25 -0.5 mg IV SLOWLY stat
Drip 1-5 mcg/min IV inf

3k39,05 9,000
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