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CCUCCU

• CCU = Coronary Care Unit
• A hospital ward specialized in the care ofA hospital ward specialized in the care of 

patients with heart attack, acute coronary 
syndrome decompensated heart failuresyndrome, decompensated heart failure, 
serious arrhythmia or other cardiac 
conditions that require continuous 
monitoring and treatment



CCUCCU

A t C C U it• Acute Coronary Care Units
• CCU (Coronary Care Unit)
• ACCU (Acute Coronary Care Unit)
• CCCU (Critical Coronary Care Unit)

• Intermediate Coronary Care Units
• ICCU (Intermediate Coronary Care Unit)
• SCCU (Subacute Coronary Care Unit)
• PCCU (Progressive care unit ) 



CCU Vs ICU
(Coronary care unit Vs Intensive care unit)
St ff• Staff
– Cardiologist  Vs Intensivinist/Pulmonologist
– Specialized medical staffs– Specialized medical staffs

• Patients
• EquipmentEquipment

– CCU : Telemetry, Invasive hemodynamic monitroing, 
Intraaortic balloon pump, bedside echo, temporary 

k i di l t i t tpacemaker, pericardial tapping setetc.
– ICU : Respirator; Advanced repiration monitoring, 

hemodialysis facility, etc.y y,
• Variation of ICU : Neuro ICU, Trauma ICU, Burn 

unit, etc. 



Patients in CCUPatients in CCU

• Coronary disease patients
– Acute coronary syndrome (ACS)

• ST elevated MI (STEMI)
• Non-ST elevated MI (NSTEMI)
• Unstable angina, High risk
• Sudden Cardiac Death

Chronic CAD with active cardiac problem– Chronic CAD with active cardiac problem
• Heart failure
• Arrhythmic problemArrhythmic problem
• Etc.

– Post PCI/ post CABGp



Patients in CCUPatients in CCU

• Non-coronary patients (1)
– Heart failure

• Cardiomyopathy : Ischemic & non-ischemic
• Severe valvular heart diseaseSevere valvular heart disease
• Diastolic heart failure

Cardiogenic shock– Cardiogenic shock
• MI
• Acute valve regurgitation• Acute valve regurgitation
• End stage cardiomyopathy



Patients in CCUPatients in CCU

N ti t (2)• Non-coronary patients(2)
– Serious arrhythmia: primary or secondary

• Tachyarrhythmia : Ventricular arrhythmia, AF with 
rapid ventricular response, SVT
B d h th i hi h d d ti• Bradyarrhythmia : high-grade conduction 
disturbance, sinus pause/arrest

Miscellaneous– Miscellaneous 
• Cardiac tamponade, Infective endocarditis with 

complication, aortic dissection, etccomplication, aortic dissection, etc
– Post non-coronary intervention / surgery or 

post-op care for cardiac patientsp p p



Cororary artery disease (CAD)Cororary artery disease (CAD)





Acute coronary syndromeAcute coronary syndrome



STST--ElevationElevation--
MIMI

Noncardiac
Ch t P i

Stable
A i

Unstable
A i

Non-ST-
El MI VCVCefhl •y(saU AU/aUs AU/aUs vghuEyVC

R P i PR t P i P t MIMIE ti l O iClinical FindingClinical Finding

ECGECG STST--TT--Wave Wave 
C

ST ST Negative

Rest Pain, PostRest Pain, Post--MI, MI, 
DM, Prior ASADM, Prior ASA

Exertional 
PainAtypical Pain Ongoing Ongoing 

PainPain

ECGECG

Serum MarkersSerum Markers

ChangesChanges ElevationElevationNegative

Negative PositivePositive

Risk AssessmentRisk Assessment

Diagnostic

Low Probability MediumMedium--High RiskHigh Risk STEMISTEMILow Risk

Thrombolysis
Primary PCI

Positive

Diagnostic 
Rule Out MI/ACS 

Pathway
ASA, Heparin/LMWH +

Anti-ischemic Rx 
Early Conserv.

AcAy-yS(yCCq)CCCsyCUfaqa• =yy
-yBhms=aU)NV; By-y
AU•aPalnfhwany: .
vs=gpyCUuslauhy:kalnfs=/h

–h/s•auh ( l aauh

vsgpyCUuslauhy: .
Cannon in Braunwald et al. Cannon in Braunwald et al. Heart Disease.Heart Disease. 2001.2001.



Acute myocardial infarction (AMI)Acute myocardial infarction (AMI)

• ST elevated MI
• Non-ST elevated MINon ST elevated MI



ST Elevated MI (STEMI)ST Elevated MI (STEMI)

Diagnosis
• Ongoing chest• Ongoing chest 

pain
• ECG

Cardiac enzymes• Cardiac enzymes



STEMISTEMI

• Early reperfusion 
treatment is important
– Coronary 

angioplastyg y
– Thrombolytic 

treatmenttreatment







TIMI Risk Score for UA/NSTEMITIMI Risk Score for UA/NSTEMITIMI Risk Score for UA/NSTEMITIMI Risk Score for UA/NSTEMI
7 Independent Predictors7 Independent Predictors

Age Age ≥≥65 years65 years
≥≥3 CAD risk factors3 CAD risk factors
((↑↑ cholchol, , FHxFHx, HTN, DM, smoking), HTN, DM, smoking)
Prior CAD (cath stenosis >50%)Prior CAD (cath stenosis >50%)Prior CAD (cath stenosis 50%) Prior CAD (cath stenosis 50%) 
ASA in last 7 daysASA in last 7 days

22 A i l t 2424 h≥≥2 Anginal events 2 Anginal events ≤≤24 hours24 hours
ST deviation ST deviation 
Elevated cardiac markers (CKElevated cardiac markers (CK--MB orMB or troponintroponin))

AntmanAntman et al. et al. JAMAJAMA. 2000;284:835. Available at: . 2000;284:835. Available at: www.www.timitimi.org..org.

www.timi.tv



AMI Management-Phasesg

A t E l ti Ph• Acute Evaluation Phase
• CCU Phase
• Hospital Phase
• Pre discharge Phase• Pre-discharge Phase
• Convalescence
• Long Term Management

– Secondary prevention critical to preserveSecondary prevention critical to preserve   
acute mortality benefits



Acute Phase Risk Stratification:
Importance of LV dysfunction

Killip Classification % patients Mortality (%) 

I No CHF 30-50 5 

II Rales, S3, Pulmonary venous hypertension 33 15-20 

III Pulmonary edema 15 40 

IV Cardiogenic shock 10 80-100 

 

 



Acute Phase Risk Stratification:
Importance of LV dysfunction

Forrester Hemodynamic 
Classification

Mortality % 
 (Clinical Dx)

Mortality % 
(Hemodynamic Dx) 

I  PCW < 18        CI > 2.2 1 5 

II  PCW > 18      CI > 2.2 11 9 

III  PCW < 18     CI < 2.2 18 23 

IV PCW > 18      CI < 2.2 60 51 

 

 



Post MI Management
Acute Phases

• Acute Evaluation and 
Management

ASA

• Complication 
Surveillance in CCU

– ASA
– Plavix (NSTEMI/PCI)
– Glycoprotein IIB/IIIA 

– CHF
– Cardiogenic shocky p

inhibitors
– Heparin, LMWH

Th b l ti

– Pericarditis
– Recurrent ischaemia

– Thrombolytics 
(STEMI,LBBB)

– Direct PCI

– Mechanical complication
• ventricular septal rupture

– IV β-blocker
– IV NTG

• papillary muscle 
dysfunction or tear

LV thrombus– LV thrombus





Mechanical ComplicationMechanical Complication



Role of Echocardiography in ACSRole of Echocardiography in ACS

• Diagnostic guidance 
– Regional wall motion abnormality
– Exclude similar condition e.g. aortic dissection

• Risk stratificationRisk stratification
– LV function (LVEF), pulmonary pressure estimation

C li ti f MI• Complications of MI
– Thrombus
– Aneurysm
– Papillary muscle rupture/dysfunction acute MR
– Septal rupture acute VSD
– Free wall rupture cardiac tamponade



Post MI Management PhasesPost MI Management-Phases
Post CCU- Early ambulation
• ASA • Telemetry for arrhythmia

E h f LV• β-blocker 
• ACE- inhibitor

• Echo for LV 
function/thrombus

• Patient education &• Lipid lowering 
– usually statin

A i l i

• Patient education & 
counseling
– dietary• Anti-coagulation

– Atrial fib/DVT/CHF/LVT

dietary
– risk factors
– further Ix

• Screening for complications
• Risk stratification



Post MI Management
Convalescence Phases

At time of discharge patient should be on:
ASA unless contra indication– ASA unless contra-indication 

– Plavix if PCI/NSTEMI (duration minimum1 year)
• Longer duration of Plavix if DES in critical location or• Longer duration of Plavix if DES in critical location or 

complex lesion

– β-blocker unless contra-indication
– Ace inhibitor for CHF or LV dysfunction

• All for vascular protection?

– Statin for LDL to < 2.0 mmol/L (minimum 50% 
reduction)



Indications for Angiography
NB: In interventional environment many patients y p

undergo early angiography

• High Risk C li t d MI• High Risk
– extensive ECG 

changes

• Complicated MI
– CHF/ flash 

p lmonar edemachanges
– anterior/ infero-

posterior/ prior MI

pulmonary edema
– shock

h t bl k– Prior MI
• Residual ischaemia

– heart block
– RBBB

t i d t i l– post MI angina
– positive TMT/ 

f i

– sustained ventricular 
arrhythmias

perfusion scan
– non-Q MI

ischaemia at a– ischaemia at a 
distance



Post-PCI CarePost-PCI Care

• Intermediate CCU or step-down unit
• Observation early detection & earlyObservation, early detection & early 

management for possible complication



Post PCI : potential complicationsPost PCI : potential complications

• Access site complication• Access site complication
– Arteriovenous (AV) fistula, retroperitoneal bleed, 

pseudoanerysmp y
• Cardiac tamponade
• Contrast nephropathyp p y
• Vasovagal reaction
• Acute pulmonary edema or pulmonary p y p y

hemorrhage
• Cardiogenic shock
• Stroke
• Dissection
• Stent Thrombosis re-infarct



Non Ac te Coronar PatientsNon – Acute Coronary Patients
in CCU



• Heart Failure• Heart Failure
• Serious Arrhythmia

– Tachyarrhythmia
– Bradyarrhythmia

• Aortic dissection
• Cardiac Tamponade• Cardiac Tamponade
• Post-surgery

C– Cardiac surgery
– High-risk cardiac patients underwent major 

dion-cardiac surgery



Heart failure patientsHeart failure patients 

• Acute or decompensated chronic heart 
failure

• Pulmonary congestion/edema 
respiratory failure may need ventilatorrespiratory failure may need ventilator 
support

• Unstable hemodynamic status may 
need continuous IV medication (Inotropes, ( p ,
Vasodilator) IABP support



Heart failure: CausesHeart failure: Causes
S t li h t f il• Systolic heart failure
– Ischemic cardiomyopathy

• Chronic CADChronic CAD
• Acute : ACS

– Non-ischemic cause
M di l di• Myocardial diseases

• Valvular diseases
• Arrhythmia
• Connective tissue disease
• Idiopathic

• Diastolic heart failure (Normal LVEF)Diastolic heart failure (Normal LVEF)
– Hypertensive heart disease
– Aortic/mitral stenosis
– Pericardial disease



Clinical Classification of AHFClinical Classification of AHF



Causes and Precipitating Factors 
of AHF



Heart Failure ManagementHeart Failure Management

S ifi t t t• Specific treatment
– Find and treat underlying and precipitating 

causes
• Supportive treatmentpp

– Re-establish adequate perfusion and oxygen 
delivery to end organs y g

– Medication (Vasodilators, diuretics, 
Inotropes), Ventilation, Dialysis (UF), IABPp ), , y ( ),

– Treat aggravating factors : infection, 
electrolyte imbalance, endocrine problem, y , p ,
bronchospasm, anemia, renal failure, etc



Initial treatment algorithmInitial treatment algorithm



Goal of treatment in acute HFGoal of treatment in acute HF



Serious ArrhythmiaSerious Arrhythmia

A h th i ith• Arrhythmia with
– Unstable hemodynamic status
– Life-threatening conditions

• Syncope
• Survivor of cardiac arrest
• Heart failure
• Cardiogenic shock

– High chance of progress to advanced 
conduction problems

– Documented lethal arrhythmia : VT/VF



Serious BradyrrhythmiaSerious Bradyrrhythmia

• Sinus node dysfuntion
– With long ventricular pause
– Syncope with serious injury

• Advanced AV Block
– Complete heart block
– High grade AVBg g
– Mobitz II, second degree AV block

• Bradyarrhythmia with profound hypotensionBradyarrhythmia with profound hypotension
• Asystole/Ventricular standstill





Serious TachyarrhytmiaSerious Tachyarrhytmia

• Pulseless or with pulse
– Pulseless arrest VF/VT CPR 

• Serious tachycarrhythmia
– Ventricular tachyarrhythmiay y

• VT
– Monomorphic

P l hi– Polymorphic
– Torsades de point

• VF

– AF with rapid ventricular rate
– Incessant SVT





Defibrillation :
Shockable Arrhythmia

VT : Ventricular 
Tachycardia
(Monomorphic) ( o o o p c)

VT : Ventricular 
Tachycardia
(Polymorphic) 

VF : Ventricular 
Fibrillation



A ti Di tiAortic Dissection
• Type I: Originates in the 

ascending aorta, 
propagates at least to the p p g
aortic arch and often 
beyond it distally

• Type II: Originates in and 
is confined to the 
ascending aortaascending aorta

• Type III: Originates in the 
d di t ddescending aorta and 
extends distally down the 
aorta or, rarely, retrograde 
i t th ti h dinto the aortic arch and 
ascending aorta


