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BackgroundBackground

Pathophysiology of acute STEMIPathophysiology of acute STEMI
(ST(ST--elevation myocardial infarction)elevation myocardial infarction)

Acute Acute thromboticthrombotic occlusion of coronary arteryocclusion of coronary artery
Leading to myocardial injuryLeading to myocardial injury
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Primary PCI Vs Primary PCI Vs ThrombolyticsThrombolytics

Takes longer time to implement Takes longer time to implement 
–– potential delay in reperfusionpotential delay in reperfusion

But a much higher rate of reperfusion But a much higher rate of reperfusion 
(93(93-- 96% compared to 5096% compared to 50-- 60% with thrombolytic 60% with thrombolytic 
therapy)therapy)

J Am J Am CollColl CardiolCardiol 2003 Nov 19;42(10):17392003 Nov 19;42(10):1739--46. 46. 
N N EnglEngl J Med 2002 Mar 28;346(13):957J Med 2002 Mar 28;346(13):957--66.66.



Primary angioplasty versus intravenous 
thrombolytic therapy for AMI: 

a quantitative review of 23 randomised trials                        
Lancet 2003 Jan 4;361(9351):13-20
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Primary PCI preferable:Primary PCI preferable:
In general, if available in timely fashionIn general, if available in timely fashion

(Goal: (Goal: ““DoorDoor--toto--balloonballoon”” time < 90min)time < 90min)

Special indicationsSpecial indications
Contraindication to thrombolytic therapyContraindication to thrombolytic therapy
Cardiogenic shockCardiogenic shock
Severe congestive heart failure (CHF)Severe congestive heart failure (CHF)
Delayed presentation, with CHF, haemodynamic Delayed presentation, with CHF, haemodynamic 
instability or persistent ischaemic symptomsinstability or persistent ischaemic symptoms

Current Recommendation x AMICurrent Recommendation x AMI



CathCath lab availabilitylab availability
Lack of manpower & logistics for primary PCILack of manpower & logistics for primary PCI

Routine service not available in HA hospitalsRoutine service not available in HA hospitals

Limited Availability of Primary PCILimited Availability of Primary PCI

Thrombolytic therapy remains Thrombolytic therapy remains 
a mainstay of treatment a mainstay of treatment 



ObjectivesObjectives

To maximize the utilization of resources To maximize the utilization of resources 
and implement an emergency service of and implement an emergency service of 
primary PCI for STEMI patientsprimary PCI for STEMI patients

““RoutineRoutine”” during cardiac during cardiac cathcath lab (CCL) lab (CCL) 
working hoursworking hours
For special indication during offFor special indication during off--hourshours

Review the outcome of implementationReview the outcome of implementation



Methodology: Methodology: 
Implementation of Primary PCIImplementation of Primary PCI

Since Nov 2003:Since Nov 2003:
During CCL operating hoursDuring CCL operating hours

AED/medical colleagues alerted CCL team AED/medical colleagues alerted CCL team 
for all MI cases for all MI cases 
Primary PCI as possiblePrimary PCI as possible

During offDuring off--hourshours
Cardiologist and nurses onCardiologist and nurses on--callcall
Primary PCI for patients with specific Primary PCI for patients with specific 
indicationsindications

CCL= cardiac catheterization laboratory 



Methodology:Methodology:
Review of outcomeReview of outcome

Review period: Jan 02 to Jul 07Review period: Jan 02 to Jul 07
Primary outcome analysisPrimary outcome analysis

The No. & proportion of reperfusion The No. & proportion of reperfusion 
achieved by primary PCI, in CCL hrs & achieved by primary PCI, in CCL hrs & 
nonnon--CCL hrsCCL hrs

Secondary outcome analysisSecondary outcome analysis
InIn--hospital mortalityhospital mortality
DoorDoor--toto--balloon time in selected balloon time in selected 
consecutive patientsconsecutive patients

CCL= cardiac catheterization laboratory 



ResultResult

Study period: Jan 02 to Jul 07Study period: Jan 02 to Jul 07
Primary PCI Vs Primary PCI Vs ThrombolyticsThrombolytics = 242 : 218= 242 : 218
(Primary PCI = 52.6%)(Primary PCI = 52.6%)

PCI gp
(n=242)

TT gp
(n=218)

Overall
(n=460)

Sex (%male) 69% 72% 70%
Age (yrs) 66 +/- 13 68 +/- 13 67 +/- 13



Primary PCI Vs Primary PCI Vs ThrombolyticsThrombolytics
Combined CCL & NonCombined CCL & Non--CCL hoursCCL hours

Total Primary PCI Vs Thrombolytics
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Primary PCI Vs Primary PCI Vs ThrombolyticsThrombolytics
CCL Vs NonCCL Vs Non--CCL hoursCCL hours

Primary Primary 
PCIPCI

ThrombolyticsThrombolytics TotalTotal

CCL hrsCCL hrs 153153 3737 190190

NonNon--CCL hrsCCL hrs 8989 181181 270270

TotalTotal 242242 218218



Primary PCI Vs Primary PCI Vs ThrombolyticsThrombolytics
CCL hoursCCL hours

Primary PCI Vs Thrombolytics in CCL hrs

0

5

10

15

20

25

30

35

40

45

2002 2003 2004 2005 2006 7.2007

Year

N
o 

of
 P

at
ie

nt
s

Primary  PCI

Thromboly tics

% Primary PCI Vs Thrombolytics in CCL hrs

0%

20%

40%

60%

80%

100%

2002 2003 2004 2005 2006 7.2007

Year



Primary PCI Vs Primary PCI Vs ThrombolyticsThrombolytics
NonNon--CCL hoursCCL hours

Primary PCI Vs Thrombolytics in Non-CCL hrs
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Primary PCI in NonPrimary PCI in Non--CCL hrs CCL hrs (n=89)(n=89)

Haemodynamic/electrical instability Haemodynamic/electrical instability 
(including cardiogenic shock)(including cardiogenic shock) 45 (51%)45 (51%)
Contraindication to Contraindication to thrombolyticsthrombolytics 18 (20%)18 (20%)
Delayed presentation with ischaemiaDelayed presentation with ischaemia 18 (20%)18 (20%)
Availability of manpowerAvailability of manpower 9 ( 9%)9 ( 9%)

Indications:Indications:



Clinical outcome: InClinical outcome: In--hospital mortalityhospital mortality

In-Hospital Mortality

PCI (All hrs) 13%
PCI (CCL hrs) 11%
Thrombolytics (All hrs) 19%
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InIn--Hospital MortalityHospital Mortality

PCI (All hrs)PCI (All hrs) 13%13%
PCI (CCL hrs)PCI (CCL hrs) 11%11%
ThrombolyticsThrombolytics (All hrs)(All hrs) 19%19%

PCI Vs PCI Vs ThrombolyticsThrombolytics: No significant difference: No significant difference
---- a trend toward reduction in mortalitya trend toward reduction in mortality

P=0.10P=0.10



Clinical outcome: InClinical outcome: In--hospital mortalityhospital mortality

In-Hospital Mortality

PCI (All hrs) 13%
PCI (CCL hrs) 11%
Thrombolytics (All hrs) 19%

InIn--Hospital MortalityHospital Mortality

PCI (All hrs)PCI (All hrs) 13%13%
PCI (CCL hrs)PCI (CCL hrs) 11%11%
ThrombolyticsThrombolytics (All hrs)(All hrs) 19%19%

P=0.04P=0.04

PCI in CCL hrs (PCI in CCL hrs (““routine casesroutine cases””) Vs ) Vs ThrombolyticsThrombolytics
---- Reduced mortality Reduced mortality 



DoorDoor--toto--Balloon TimeBalloon Time

Mean+/Mean+/--SD:SD: 86.3 +/86.3 +/-- 36.7min36.7min
Range:Range: 30 30 –– 156min156min

<90min:<90min: 12/22 (54.5%)12/22 (54.5%)

<120min:<120min: 21/22 (95%)21/22 (95%)

Door to balloon timeDoor to balloon time
(4 cases excluded due to (4 cases excluded due to 
delayed in diagnosis initially)delayed in diagnosis initially)

26 consecutive patients in CCL hrs (1/7/06 to 31/1/07)26 consecutive patients in CCL hrs (1/7/06 to 31/1/07)



ConclusionConclusion

We managed to provide primary PCI service We managed to provide primary PCI service 
to benefit a significant proportion of STEMI to benefit a significant proportion of STEMI 
patients by optimal utilization of resources patients by optimal utilization of resources 
Improved shortImproved short--term outcome by primary PCIterm outcome by primary PCI
Future goalsFuture goals

Further expand the implementation of primary PCI Further expand the implementation of primary PCI 
---- ? Routine service during off? Routine service during off--hourshours
More comprehensive analysis of doorMore comprehensive analysis of door--toto--balloon balloon 
(DTB) time & clinical outcome(DTB) time & clinical outcome
Evaluate means to shorten the DTB timeEvaluate means to shorten the DTB time
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