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SUMMARY 

Findings 

1) 70% of hospital admissionsJor suspected AMI were confmned. 

2) 69% of admissions were referred by general practitioners. These 
referrals were associated with significantly greater delay (>2 hours) to 
treatment. 

3) 58% of confmned AMI patients received thrombolysis. 

4) delay to treatment accounted for 25% of decisions cited for non
administration of thrombolysis. 

5) previous experience of AMI did not reduce patient time to treatment. 

6) pre-hospital delay (median 3h 30 mins) was the major contributor to 
time to treatment for AMI. 

7) hospital admission to a:rrival in UCCU took a median 55 minutes. 

8) administration of thrombolysis took a median 25 minutes from a:rrival in 
UCCU. 

CONCLUSIONS 

This study demonstrates significant achievements by Irish cardiology 
services over the past decade. On the best available' evidence from the 
1980s, time to treatment for AMI appears to have reduced substantially 
over the past 10 years in Ireland. The proportion, of patients receiving 
thrombolysis has also increased considerably (by 66%) over the two 'year 
period 1992-1994. Tune to treatment within hospitals is similar to that 
documented at international centres where thrombolysis is also delivered 
in the specialist (intensive care or coronary care) setting. It is however 
longer than the target aspired to in recent international recommendations. 
Changes in the location for thrombolysis administration may be needed if 
further improvements are to be made in this area. 

TIlis study documents significant achievements in the management of 
AMI in Ireland in the last decade and provides an evidence base from 
which to plan for further improvements in AMI management in Ireland 
into the next decades. 
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INTRODUcnON 

Early" presentation of acute myocardial infarction (AMI) is associated 
with reduced morbidity and mortality particularly since the availability of 
thrombolytic therapy. Benefits of thrombolysis are evident up to twelve 
hours after symptom onset). Irish data from the ISIS-2 thrombolytic trial 
indicate longer times to treatment for AMI in Ireland than in the 14 other 
participating countries (mean Irish time to thrombolysis was 7.9 hours vs 
6.9 hours (p<.0001) for the overall study)2. ISIS-2 was conducted in the 
mid-eighties. Presentation times may have changed over that period and 
may also differ in patients considered j.neligible for clinical trials. In 1992 
the Acute Coronary Care Council of the Irish Heart Foundation 
conducted the first national census of patients" admitted to coronary care 
facilities in Ireland3• The census involved all 40 centres throughout the 
country which had Coronary Care or combined CoronarylIntensive Care 
Units(IlCCU) and collected infonnation on all admissions over a one
week period in AprillMay. Of 412 admissions, 109 (26.4%) had confirmed 
AMI. Median delay time from onset of symptoms to admission to the 
I1CCU was 6 hours in Dublin and 4 hours elsewhere. Of those with 
confirmed MI, 35% received thrombolysis. The census suggested that 
there was still significant room for improvement in time to treatment and 
thrombolysis uptake for Irish AMI patients. 

The present study aimed to extend the findings of the 1992 AMI Census. 
" A number of issues were given particular consideration: 

1) the various components of. time to treatment to be evaluated 
separately; i.e. symptom onset to hospital arrival; hospital arrival to 
I1CCU admission; I1CCU admission to administration of thrombolysis. This 
allows for evaluation of the relative contribution of each component in 
time to treatment and may identify factors at one or more points in the 
system which could be addressed. " . . . 
2) source of admission, i.e. self-referral, GP etc., to be evaluated. 
3) thrombolysis: thrombolytic agent used or reason(s) for non-
administration where thrombolysis was not delivered to be recorded. 
4) distance travelled to admitting hospital to be documented. 

OBJECTIVE: The study presented here (the. 1994 Census) forms part of 
a larger project which includes a detailed examination of the relative 
contribution of patient (demographic! psycho.16gical), clinical (symptoms, 
medical history) and health service (transport/in-hospital transfer) factors 
on time to hospital treatment for AMI. The overall objective of the project 
is to develop evidence-based strategies for continued improvement in 
management of AMI patients in Ireland. Specifically the project focuses 
on possibilities to reduce time to treatment for AMI and on identification 
of factors associated with sub-optimal use of thrombolysis in AMI . 

AIM:"The aim of this study was to document the current pattern .of 
presentation for hospital (IlCCU)' treatment by patients with AMI in. 
Ireland. 
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METHODS 

SAMPLE: Hospitals included in the study were all centres . in the 
Republic of Ireland who directly admit patients with suspected AMI to 
an UCCU (N=40). These were the same centres as those available for the 
1992 census. 

PROCEDURE: All centres were invited to and agreed to take part in the 
study. Staff in the UCCU were asked to record. infonnation on 25 
consecutive cases of suspected AMI. AMi was defined as involving two 
or more of the Jollowing features: chest pain at rest, greater than two-fold 
cardiac enzyme change, characteristic serial ECG changes. Study data 
were collected in a standard written survey fonnat with infonnation 
provided by hospital staff (see copy of record sheet in Appendix 1). 
Detailed explanation of response codes was provided to all centres and 
centres were contacted by telephone following the start of the study to 
clarify any outstanding issues. 
The survey commenced at 9.00 am on Mart:h 7th 1994. Details were 
requested in the following areas: demographic details, risk factors, 
admission routes and details, arrival dates and times to hospital and 
UCCU, thrombolytic treatment, final diagnosis and discharge status. 
Data collection was completed by 38 centres at 7 months from the start of 
the survey. Two further centres had a suspected AMI patient admission 
rate of <25 per annum. Data collection was concluded at these centres at 
7 months. These hospitals are excluded from this particular census 
analysis. Medical and nursing personnel involved in the census at each 
hospital were provided with a (confidential) summary of the data 
supplied by their centre on completion of their contribution. This was to 
allow for comparison with the national profiles as presented in this report. 

2 
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RESULTS 

Information on 950 cases (38 hospitals x 25 cases) was obtained. Sample 
characteristics are presented in table 1. . 

Tabl 1 Ch e. . aractenstJcs 0 f h t e sample n= I ( 950 cases 0 f suspecte dAMl) 
Demo!!faQhic: 

Sex (male) 68% 

Age (mean}(standard deviation}: 
male 64 years (12) 
female 69 years (11) 

Transfer to hosQital for AMI: 
Referral source: 

self-referral 24% 
general practitioner 69% 
other 7% 

Mode of admission to hosQital: 
general ambulance 38% 
cardiac ambulance 8% 
car (passenger) 42% 
car (driver) 8% 
other 4%. 

Distance from hosQital (median}: 9 miles 
range 0- 165 miles 

Previous CAD histoa: 
AMI 24% 
Unstable angina 14% 
CABG .4% 
PTCA 2% 

The majority of cases (70%) were subsequently confmned as having 
experienced an AMI: 42% were recorded as uncomplicated and 28% as 
complicated AMI. A further 14% were diagnosed as having unstable 
angina with 9% having other cardiac conditions and 7% non-cardiac 
conditions. In-hospital mortality for confmned AMI patients was 11 %. 

Thrombolytic therapy was administered to 58% of patients who had 
confmned AMI. Location of administration was the I1CCU in 96% of 
cases with 2% in the A & E Department. Most patients (87%) were 
treated with streptokinase. Reasons given for non-administration of 
thrombolysis are presented in table 2. 

3 
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Tabl e 2. Reasons !riven or non-administration oft hrombolysis (n=646) 

Reason* Percentage 

ECGunciear 42 

Too· late 25 

Hx of haemorrhage 3 

Hx of internal bleeding 4 

Hypertension < 5 

Suspected aortic dissection 1 

Other reason 20 

* More than onc reason was clted'in some cases. 

Time to treatment for AMI, divided into separate components for pre
hospital, general hospital and cardiology-related times, is presented in 
table 3. 

Table 3 Time to treatment for AMI . 
Total Samplet Confirmed AMI 

(N = 950) (N = 620) 

median median 

Pre-hospital 3h 30 mins 3 h 00 mins* 
(symptom onset to hospital). 

Hospital administration. 55 rnins 50 rnins 

(admission to I1CCU) 

I1CCU 25 rnins ·25 milts 

(admission to thrombolysis, if 
relevant) . 

TOTAL 4h 30 mins 4h 09 mins 

(Mann Whitney U test, • P ::; . 05) t In pauent and other hospItal transfer not Included In urnes to treatment 

4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 1 presents the cumulative percentage of confirmed AMI patients presenting to 
hospital by each hour from symptom onset. . 

~ 

o 
t!' 

~'" .g 
E 
~ 

U la, 

2 3 4 5 6 7 8 9 10>10 
Time to hospital presentation (hours) 

Figure 1. Cumulative percentage of confirmed AMI patients 
presenting to hospital by each hour from symptom onset 

Table 4 demonstrates the longer time to· treatment for the majority of 
patients who attend via referral from a GP. 

a e . une to treatment or an I patient re err T bl 4 T" ~ AMI d ~ aI route 

Self-referred GPreferred 
(N =228) (N = 655) 

median median 

Pre-hospital 2h 05 rnins 4 h 15 mins*** 
(symptom onset to hospital) 

-

Hospital administration 60 mins 50 rnins*** 
(admission to IICCU) 

I1CCU 24 rnins 25 mins 
(admission to thrombolysis, if 
relevant) 

TOTAL 3h 10 rnins 5h 00 rnins*** 
(Mann Whllney U test, *** p ::; .001) 

5 
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From table 5, differences in patients attending via general practitioner or 
by direct referral are evident: self-referring patients were significantly 
more likely to live near the hospital and to have undergone a cardiac 
revascularisation procedure. Final diagnosis and outcome (levels of 
mortality) did not differ between the groups. 

Table 5. Patient referral route and outcome characteristics 
Self-referral GP referral 
(N = 228) '(N = 638) 

Previous CAD histoQ:: . 
AMI 28% 22% 
unstable angina 12% 14% 
CABGIPTCA 11% 4%* 

Distance from hosl2ital: 
median 3 miles 12 miles*** 

Diagnosis: 
AMI 70% 70% 
unstable angina 17% 14% 

Outcome: 
death . 8% 10% 

(.)(2. p ~ .05, Mann WhItney U test, ••• p ~ .001) 
One factor which might be expected to influence time to treatment of 
AMI is previous experience. A previous episode of AMI provides a 
unique 'learning opporturiity' about symptomatology and the 
recommended course of action in this situation. The relationship of . 
previous experience with times to treatment is presented in table 6. 

Table 6. Time to treatment and preVIOUS expenence of AMI 

Pre-hospital 

(symptom.onset to hospital) 

Hospital administration 

(admission to uCCU) 

IICCU 
(admission to thrombolysis, if 
relevant) 

TOTAL 

Previous AMIt 

(N =211) 

median 

3h 15 mins 

60mins 

37 mins 

4h 28 mins 

t In-pallent and other hospItal transfer not Included," llmes to treatment 

No Previous AMI 

(N=739) 

median 

3 h 55 mins 

55 mins 

25 mins 

4h 28 mins 

Here, the time to treatment for those with previous experience of AMI is 
shown to be no different than that of those without previous experience. 

6 
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DISCUSSION 

Time to treatment in this study is substantially reduced over Irish levels 
recorded as part of the ISIS-2 clinical trial in 1985-7 (median 4h 23 mins 
vs 6h 00mins)2. To make the most direct comparison possible between 
the ISIS-2 time to treatment and current figures, time to thrombolysis for 
patients meeting ISIS-2 requirements for the 17 hospitals common to both 
studies was recomputed. Median time to treatment in ISIS-2 was 6.00 
hours vs 4 hours 40 minutes in the 1994 census (22% decrease in time.to 
treatment). This further substantiates that a.major improvement in time to 
treatment has occured over the past decade. 

The time from onset of symptomatology to VCCU arrival is similar to that 
recorded in the 1992 Irish AMI Census3 (this study: 4h lOmins vs 4h 
00mins3) although somewhat longer than the equivalent time 
documented in a study of a joint audit committee study of the British 
Cardiac Society and the Royal College of Physicians of London4 (4h 
lOmins vs 3h 30mins4). The latter study involved 6 district general 
hospitals in Britain in 1990-1991. Time to treatment within hospital was 
similar to that of other studies where thrombolysis is administered in the 
VCCU (median 76 mins vs 80mins4). However, other health systems are 
now more likely to deliver thrombolYsis before this time: 25% of patients 
were administered thrombolysis before arrival in a CCU in one UK study4, 
in comparison to 4% in this study. This was associated with a median time 
to thrombolysis of 31 minutes; in line with the 30 minute recommendation 
of a number of professional and State bodies in the UK and US and with 
demonstration projects of 'fast-track' systems for thrombolysis5. 

The thrombolysis administration rate of 58% compares favourably with 
the 1992 Irish Census rate of 35%3 (a 66% increase in administration 
rate) and is identical to that in the UK study described above4. It is not 
possible from this study to determine if severity of presenting complaint is 
associated with a decision to self-refer to hospital or to visit a general 
practitioner. However, the difference in time to treatment between self
referred and general practitioner-consulting patients means that this 
factor needs further examination to advise on optimal management 
strategies. 

The finding that previous experience of AMI is not associated with a 
reduction in time to treatment is consistent with previous studies6•7 and 
suggests that knowledge alone may be insufficient to accelerate 
treatment for AMI. 

7 
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CONCLUSIONS 

This study demonstrates significant achievements by Irish cardiology 
services over the past decade. On the· best available evidence from the 
1980s, time to treatment for AMI appears to have reduced substantially 
over the past decade in Ireland. The proportion of patients receiving 
thrombolysis has also increased considerably (by 66%) over the two year 
period 1992-1994. -Tune to treatment within hospitals is similar to that 
documented at international centres where thrombolysis is also delivered 
in the specialist (intensive care or coronary care) setting. It is however 
longer than the target aspired to in recent international recommendations. 
Changes in.the location for thrombolysis-administration may be needed if 
further improvements are to be made in this area. 

'This . study documents significant achievements in the management of 
AMI in Ireland in the last decade and provides an evidence base from 
which to plan for further improvements in AMI management in Ireland 
into the next decades. 

8 
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FURTHER STUDIES 

Two funher studies, funded by the. Health Research Board, are underway as constituents of the 
larger project on treannent and outcome following AMI. 

1) Survey of 200 patients in tbe early period of recovery following AMI 

The purpose of this study was to identify aspects of the pre-hospital time to lreannent which 
contribute to this; the largest component in the"time to treatment sequence. 200 consecutive 
patients in one of 5 hospitals selected to represent smallllarge, city/provincial, teaching/non
teaching hospitals were interviewed between 3-8 days post-AMI. 

Initial findings: 

a) demographic factors, clinical history (previous AMI), current symptomatology (number of 
symptoms and intensity of pain), distance from hospital, and levels of knowledge about AMI 
were not associated with time to hospital presentation from symptom onset (median 2 hours 55 
minutes). 
b) losing consciousness and emotional response to pain symptoms were associated with faster 
hospital presentation. 
c) GP consultation, either at GP surgery or at the patient's residence/present location, was 
associated with a significantly longer time to treatment (3h 23 mins vs 2h). Patients having a 
GP consultation had similar symptom profiles (numbers and severity of symptoms) to others and 
were similar distances from hospital to others. 

Initial conclusions: 

a) many factors perceived to be likely contributors to time to presentation for AMI (e.g. severity 
of symptoms; previous experience of AMI) are not associated with presentation times. 

b) knowledge about AMI is not associated with time to presentation. Therefore, strategies' 
focused on increasing population knowledge about AMI per se are unlikely to be of benefit in 
reducing presentation times. 

c) patients attending hospital via a general practitioner consultation have longer times to 
presentation than those presenting directly to hospital. Consultation among the various 
professionals groups concerned with the community and hospital interface is required to develop 
the most appropriate response protocol for Irish patients with suspected AMI in the future, 

2) One year follow"up study of 950 patients admitted for suspected AMI (1994 
Census sample) 

This project aims to provide, for the first time nationally, a profile of the one year 'natural 
history' of outcome following AMI. Information from patient records and general practitioners 
will provide information on clinical outcome (monality, risk profiles, medication use, etc.), 
health service use (number of. hospitalisations, revascularisations, GP visits etc.) and associated 
costs, 

The study is being conducted in 1996. InjomuJiion available early 1997. 

\0 
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C DATES AND TIMES A PERSONAL DETAILS B RISK FACTORS 
1. Hospital Number: I I I I I I I 1. Smoker: 

OCurrenl ONever o Ex. Smoker (> 6 monlhs) 
IimJ. 12m 

2. Nlime: 1. 24 Hour Clock Day Month 'oa, 
3 Addre .. : 

Symplom on.el:[1] :[1] [1] [1] [![] 
2. Immodlele Family CHD H. (elage < 60 yrs): 0 No 0 Vas 

4. Dale 01 Blrlh: [0 [0 [05. sax:D M 0 F 3. Previous CHO HI: 0 MI o Unstable Angina 0 None 
Admls.lon [1]:[1] [1] [1] [![] 
10 hospllel: 

6. Employmenl 4. Coronary Inle .. enllon.: Admission [1]:[1][1] [1].[!IJ o .. y 

o Full·Ume D Part·Ume 0 Unemployed ONoneOCABG 0 PTCAO Other 10 VCCU: 

o Housewlle 0 Disability Baneln 0 Retired 0 Unknown 5. Currenl Anglna:o Angina « "'2) 0 Angina (> "'2)0 None 
Thrombolysis [0 :[0 [0 [0 [!IJONJA 

7. Occupation: Sa. For ho-: many daya prior 10 admission: I I I 
given: 

[1]:[1] [1] OJ [!IJ Discharge: 
(01 pnndpol earner) Sb. Waa medical asslslance soughl (GP,elc): 0 No 0 Ve. 

ONo OVes CD years 
2. Unll deelh: 

8. Education: age left tun·tlme 
6. H. 01 Hypertension: o Ves 0 No 0 On troatment 3. Discharge Dlagnoslo: 

8. Insurance Type: OGMS o Private 
7. Lipid profile level when In unit 01 avallebla): o Complicated MI 0 Uncomplicated MI 0 Other Cardiac 

10.Famlly GP: Tolal Chal .. ,.ru' mmotlt 0 unavailable 

Address: HOl mmotlt 0 unavailable o Unstable Angl~a 0 Non·Cardlac 0 Other 
Trlglyclrld •• mmolll 0 unavaUabl. 

D ADMISSION DETAILS . E TREATMENT GIVEN 
1. Thrombolysis given: 

1. Ralerral Source: 0 Sell 0 GP 0 Other ONo OVes OVes, part 01 clinical trial 
Any common's or unulual clrc.umalancea: 

2. Admlaslon Moda: 

o Cardiac Amb. o Other Amb. 0 Car (Passenger) 
IF YES: 

o CarlSen) o Other 
2. First administration: 

2a. Was Mobile CCU Involved: 0 No 0 Ves 
OVCCU o Cardiac Amb. 0 A&E 0 Othe, Amb. 

3. IICCU Admission rOule: 0 Via A&E 
OGP o Other 

OR via: 
3. Type given: 0 SK OTPA o APSAK OUK 

o via AmbiMoblle CCU o Other Hospital Transfer 
o Blinded dlnlcal trial 0 Other 

o In·paUanl transfer o Other 
IFNO: 

4. Appro •• dletanca lrom h08pllal: I I I I mil .. 
2. Tick realona 

OECGUndear o Recent surgery 0 liver disease 
6. Acllvlty engaged In al on.el of symploms: Signalure: 

OToolale o HypertenSion 
-

6. Cardiac Arresl: o Menstruation Dalo: p No 0 In hospltaVA&E 0 In unll 0 In ambulance o Hx of haemorrhage o Pregnancy o Unknown 
6a. 0 Asystola 0 V. Fib. OOther o Recent trauma o Prolonged CPR 

II preferred, Ihl.lorm can balaxod 10: 

7. CPR InlUaled by: 0 Lay 0 Lay(tCPR) 0 Medical Mr. Claran Bfowna 
o Hx ofln,ernal bleeding D Suspected aortic dissection " Departmenl of Cardiology 

o Not applicable OA&E o VCCU 0 Ambulance 
3. Other reasons: Beaumon' Hospilal 

8. Oulcome Successful: 0 Ves ONo 01·376740 

PLEASE CtiECK FORM TO ENSURE ALL OUESTIONS ARE COMPLETED. TlIANK YOU Supporled by Ihe Ueol!h Reseorch Board 


