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Introduction: We compared invasive (on-site coronary angioplasty or emergency air-ambulance transfer for
bypass grafting) versus conservative (persistent medical treatment) strategies in the management of
refractory unstable angina in geographically isolated hospitals without cardiac surgical facilities.

Methods: Of 719 patients presented with class Illb (primary unstable angina) and llic (post-infarction
angina) unstable angina from 1 March 1997 to 31 October 1998, 152 developed refractory symptoms
(persistent or recurrent chest pain + ECG changes after 48 hrs “optimal” medical therapy). One hundred
and forty eight of these patients enrolled in this prospective randomised study (invasive strategy group: 76,
conservative strategy group: 72) and were compared on an intention-to-treat basis.

Results: All invasively treated patients underwent coronary angiography, 40 of 76 (53%) underwent urgent
coronary angioplasty, 19 of 76 (25%) were transferred by emergency air ambulance for bypass grafting
surgery and 17 of 76 (22%) continued on medical treatment. Although all group B patients were intended to
be treated medically, 27 out of 72 (38%) were managed invasively due to persistent refractory symptoms
[coronary angiography: 27 (38%), coronary angioplasty: 23 (32%), bypass grafting surgery following
emergency air transfer: 4 (6%)]. Outcomes (invasive vs conservative): a) in-hospital: stabilization (96% vs
43%, p=0.0001), non-fatal Ml (2.6% vs 4.2%, p=NS), death (1.3% vs 8.3%, p=0.046) combined
outcome (3.9% vs 12.5%, p=0.053) and hospitalization (11.4+6.3 vs 12.4+8.0 days, p=NS). b) 30-days
follow-up: non-fatal Ml (2.6% vs 4.2%, p=NS), death (2.6% vs 11.1%, p=0.030) and combined outcome
(5.3% vs 15.3%, p=0.031). ¢) 712 month follow-up: non-fatal MI (3.9% vs 4.2%, p=NS), death (3.9% vs
12.5%, p=0.053), combined outcome (7.9% vs 16.7%, p=NS), readmissions for unstable angina: (17.1%
vs 23.6%, p=NS), late PTCA: (15.8% vs 11.1%, p=NS) and c) late CABG: (7.9% vs 12.5%, p=NS).
Conclusion: Invasive treatment of patients with refractory angina in remote areas without surgical backup
results in significant in-hospital stabilisation and reduction of in-hospital and at 30-days major events.
Coronary angioplasty in stand-alone units and air-transfer of these patients seems safe. These findings
suggest that invasive management of refractory unstable angina in isolated hospitals should be the
treatment of choice.

Ithough invasive treatment is advis-
A ed for the management of refracto-

ry unstable angina', its use is often
not an option due to the lack of suitable
hospital facilities (less than 10% of Euro-
pean hospitals are equipped with coronary
angioplasty facilities and even less have
on-site cardiac surgery back-up)®.
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In hospitals without on-site cardiac
surgery, the treatment of unstable angina
is limited to one of the following strate-
gies: 1) persistence in pharmaceutical treat-
ment, 2) diagnostic on-site catheteriza-
tion and urgent transfer in hospital with
cardiac surgery unit for further manage-
ment, 3) transfer in hospitals with cardiac
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surgery back-up for diagnostic catheterization and
possibly revascularization or 4) on-site invasive ma-
nagement in cases where angioplasty is considered
feasible and urgent transfer of patients with need for
coronary artery bypass grafting in cardiac surgery
center.

The transfer of patients with unstable angina
usually does not present important problems in geo-
graphically non-isolated areas * and consequently the
second and the third above mentioned strategies may
be preferable in such areas. In geographically isolat-
ed areas, however, transfer is questionable and some-
times not possible. Thus, either persistence in phar-
maceutical treatment or invasive revascularization
from experienced personnel in individual units of an-
gioplasty could be the most attractive alternative
approaches. Regarding the viability of such units, the
need of surgical back-up during coronary angioplasty
and the danger of transfer of unstable patients are
critical. European data have shown that the need of
urgent, cardio-surgical rescue intervention during
angioplasty was 0.7% in 1994, while today it is esti-
mated to be lower thanks to improved technology
and increased use of intra-coronary stents’. In addi-
tion, diagnostic and therapeutic procedures in select-
ed stable® and unstable patients™® have been recently
reported to be successful and safe in hospitals wi-
thout on-site cardiac surgery back-up, while the
results of primary angioplasty in small independent
units were comparable to those of centers with on-
site cardiac surgery facilities”'2. However, in patients
with unstable angina, there are no references in lite-
rature regarding the safety of angioplasty in isolated
hospitals without on-site cardiac surgery back-up.
The aim of TRUCS (Treatment of Refractory Un-
stable angina in geographically isolated areas wi-
thout Cardiac Surgery) study was to compare the
invasive (on-site angioplasty or emergency air-am-
bulance transfer for coronary bypass grafting) with
the conservative (persistent pharmaceutical) treat-
ment in the management of patients with refractory
unstable angina in geographically isolated hospitals
without cardiac surgery back-up.

Methods
Organization of the study

The TRUCS study was a randomised prospective
study that compared invasive versus conservative
treatment, on an “intention-to-treat” based analysis.

The study was performed in North-Western Greece
and both the two existing General Regional Hospi-
tals participated. The two hospitals cover a popula-
tion of 380,000 residents. During the period that the
cardio-surgical study took place, there was no car-
diac surgery unit in none of the hospitals. The area is
geographically isolated (480 kilometers, 6 hours
driving duration and one hour by air transportation
to the nearest cardiac surgery center). Patients start-
ed enrolling in the TRUCS study on 1 March 1997,
following protocol approval by the Scientific Com-
mittees of the two participating hospitals. The enroll-
ment of patients ended on 31 October 1998.

Eligibility of patients

Eligible patients were those who were admitted to
the coronary care unit with class IIIb (primary un-
stable angina) and Illc (post-infarction angina) un-
stable angina and subsequently developed refractory
unstable angina, without development of new myo-
cardial infarction or death within the first 48 hours
after their admission. Refractory unstable angina
was determined as recurrent symptoms 48 hours
after the beginning of treatment (typical chest pain
of more than five minutes duration with or without
electrocardiographic changes) despite “optimal”
pharmaceutical treatment or as chest pain recurren-
ce with or without ECG changes during hospitaliza-
tion. Patients who refused to give their informed con-
sent were excluded.

Randomization

After their informed consent to participate in the
study, eligible patients were randomized to either
group A (invasive treatment) or group B (conserva-
tive treatment).

Treatment

All patients admitted to coronary care units with
class IIIb and IIlc unstable angina were treated for
48 hours with aspirin, unfractioned or low molecular
weight heparin (choice of attending doctor), intra-
venous infusion of nitrates, calcium antagonists and
b-blockers, unless a contraindication existed. Angio-
tensin converting enzyme inhibitors and aggressive
anti-diabetic treatment were administered according
to current guidelines. Aggressive treatment of lipid
reduction usually began 48 hours after the patients
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transfer to the clinic. Patients that remained sympto-
matic after 48 hours of anti-angina treatment were
characterized as having refractory unstable angina.

Group A patients (invasive treatment)

All patients of group A (invasive treatment) under-
went on-site coronary angiography, on the day of re-
fractory unstable angina diagnosis. Following coro-
nary angiography, revascularization intervention was
performed (i.e. on-site angioplasty or coronary arte-
ry bypass grafting in the nearest on-duty cardiac
surgery center after air-ambulance transfer). Reva-
scularization was recommended in all patients with a
minimum of 70% diameter occlusion of any artery
which vascularized a significant percentage of the
myocardium. Percutaneous coronary intervention
was recommended in cases where one or two signi-
ficant stenoses existed and coronary artery bypass
grafting was preferred in patients with three-vessel
disease or left coronary artery stem disease (guide-
lines of ACC/AHA™'*). When necessary intrave-
nous IIb/IIIa platelet inhibitors, intracoronary stents,
and intraaortic balloon counterpulsation were used
as ancillary treatment in coronary angioplasty.

Group B patients (conservative treatment)

All patients of group B (conservative treatment), un-
less a contraindication existed, continued their phar-
maceutical treatment with the initial “optimal” the-
rapeutic regimen and progressively increasing dose
of nitrates and calcium antagonists. Patients that
remained in refractory ischemic condition for five
days, were treated invasively (identical to group A).
These patients were considered as “unstable”, irre-
spective of final outcome.

Follow-up

Following their discharge from the hospital, patients
were re-examined one month later and then after
twelve months in out-patient clinics.

Final endpoints

Primary endpoints were stabilization during hospita-
lization, major combined cardiac events (new non-
fatal myocardial infarction and death) and duration
of hospitalization. Secondary endpoints were read-
mission for unstable angina, need for late coronary
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angiography and late revascularization (angioplasty
and coronary artery bypass grafting). Stabilization
was determined as the condition that did not result
in myocardial infarction or death during hospitali-
zation. Moreover, group B patients were considered
unstable if they needed coronary angiography due to
refractory angina during hospitalization. Myocardial
infarction was determined as the existence of two
out of three conventional criteria-typical chest pain,
diagnostic electrocardiogram (mainly new Q wave)
or increase of biochemical markers of myocardial
damage according to the following definitions. For
myocardial infarction not related to intervention
procedure: one measurement of CK-MB concen-
tration higher than the hospital’s diagnostic limit for
myocardial infarction. For myocardial infarction
related to percutaneous coronary intervention: one
measurement of CK — MB, 1.5 times the hospital’s
diagnostic limit for myocardial infarction. Only the
appearance of new Q waves was used for the
diagnosis of myocardial infarctions related to coro-
nary artery bypass grafting. Unstable angina was
defined as the typical chest pain at rest or at small
effort with or without electrocardiographic changes
for which hospitalization was necessary. Duration of
hospitalization was calculated from the day of ad-
mission to the day of discharge (including days of
hospitalization after coronary artery bypass graft-
ing). Late coronary angiography and revasculari-
zation intervention was defined as the one perform-
ed after hospital discharge.

Statistical analysis

The two groups were compared on the basis of the
“Intention to treat” analysis. All data were expressed
as mean value =+ standard deviation. Student (t-test)
was used for comparison of mean quantitative vari-
ables while categories qualitative characteristics were
compared using the Chi square method. Values of
p<0.05 were considered statistically significant.

Results
Study population

During the study, 719 consecutive patients with class
I1Ib and IIIc unstable angina were enrolled. Out of
the 719 patients, 152 developed refractory unstable
angina. One hundred and forty eight patients (male:
108, mean age *+ SD: 62.6+9.5 years old) were en-
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Table 1. Baseline characteristics of the patients randomly assigned to invasive and conservative treatment.

Group A - invasive strategy Group B - conservative strategy P value
(N=76) (N=72)
Age — years 62+9 63+10 NS
Male Gender - no. (%) 57 (76) 51(71) NS
Risk Factors — no. (%)
Current smoker 26 (34) 20 (28) NS
Ex -smoker 12 (16) 10 (14) NS
Hypertension 41 (54) 38 (53) NS
High cholesterol level 40 (53) 40 (55) NS
Diabetes mellitus 22 (29) 20 (28) NS
Family history of CAD 24 (32) 21 (29) NS
Coexisting illness — no. (%)
PVD 12 (16) 10 (14) NS
History of stroke 5(7) 4 (6) NS
Prior procedures— no. (%)
Coronary angiography 29 (38) 28 (39) NS
Coronary angioplasty 12 (16) 10 (14) NS
CABG 10 (13) 8 (11) NS
Unstable angina class on admission —no. (%)
(Braunwald classification)
Class IIIb 59 (78) 57 (79) NS
Class Illc 17 (22) 15 (21) NS
Baseline left ventricular function — no (%)
(echocardiographically assessed)
Good 38 (50) 37(51) NS
Moderate 26 (34) 23 (32) NS
Bad 12 (16) 12 (17) NS

NS: non-statistically significant; CAD: coronary artery disease; PVD: peripheral vascular disease; CABG: coronary artery bypass graft

surgery.

rolled in the study (invasive treatment: 76, conser-
vative treatment: 72), while 4 patients out of the 152
refused to give their informed consent and were ex-
cluded. The baseline patient characteristics appear
in table 1.

In-hospital management

The initial pharmaceutical management in the two
groups was similar (Table 2). All patients of group A
underwent coronary angiography, 40 out of 76 (53%)
underwent urgent coronary angioplasty, 19 out of 76
(25%) were transfer with emergency air-ambulance
for coronary artery bypass grafting and 17 out of 76
(22%) continued with pharmaceutical treatment
(Table 2). Although the intention was to manage all
patients of group B with pharmaceutical treatment,
27 of 72 (38%) were treated invasively due to re-
current symptoms [coronary angiography: 27 (38%),
coronary angioplasty: 23 (32%), coronary artery by-

pass grafting after emergency air-ambulance trans-
fer: 4 (6%)] (Table 2).

Use of lib/llla platelet inhibitors, coronary stents and
intraaortic balloon counterpulsation

IIb/I11a platelet inhibitors were administered in
38/40 of (95%) patients of group A and in 22/23
(96%) patients of group B. Intracoronary stents were
implanted in 33/40 (85%) patients of group A and
20/23 (85%) patients of group B, while intraaortic
balloon counterpulsation was used in 3/40 (7.5%)
patients of group A.

Endpoint analysis

Endpoint analysis is summarized in table 3. In-
hospital stabilization in patients of group A and B
was achieved in 73 out of 76 (96%) and 31 out of 72
(43%) patients respectively (p=0.0001). During ho-
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Table 2. In-hospital management of the study population.

Group A - invasive treatment Group B - conservative treatment P value
(N=76) (N=72)
Initial medical treatment - no (%)
Aspirin 71 (93) 65 (90) NS
Unfractionated heparin IV 56 (76) 55(76) NS
Low molecular weight heparin 13 (17) 10 (14) NS
Nitrates (IV) 76 (100) 72 (100) NS
Beta-blocker 52 (68) 51(71) NS
Ca antagonist 51 (67) 50 (70) NS
ACE inhibitor 19 (25) 17 (24) NS
Statin 14 (18) 17 (24) NS
Diuretic 6(8) 6(8) NS
Digitalis 3(4) 4 (6) NS
Coronary angiography - no (%) 76 (100) 38 (53) 0.00001
Revascularisation - no (%)
Coronary angioplasty 40 (53) 23 (32) 0.013
CABG 19 (25) 4 (6) 0.0011

NS: non-statistically significant; CABG: coronary artery bypass graft surgery.

spitalization, the combined percentage of major
events in group A was 3.9% [3 major cardiac events
(1 death and 2 non-fatal myocardial infarctions]
versus 12.5% [9 major cardiac events (6 deaths and 3
no-fatal myocardial infarctions)] in group B (p=
=0.053). At 30 days, the percentage of major events
was substantially considerably less in the invasively

Table 3. Endpoints analysis in the two treatment strategy groups.

managed group compared to the conservative [4
(5.2%) versus 11 (15.3%)], p=0.031), while in the
period between discharge and the first 30 days, the
percentage of combined events was similar in both
groups [1 (1.3%) versus 2 (2.8%), p=NS]. At 12
months, mortality and percentages of combined ma-
jor events were less in the invasive group [3 (3.9%)

Group A —invasive treatment Group B-conservative treatment P value
(N=76) (N=72)
In-hospital outcome-no (%)
Stabilisation 73 (96) 31 (43) 0.0001
Non-fatal MI 2 (2.6 3(4.2) NS
Death 1(1.3) 6(8.3) 0.046
Combined event 339 9 (125) 0.053
Hospitalisation (days) 11.4+6.3 12.4%8.0 NS
Outcome at 30 days-no (%)
Non-fatal MI 2(2.6) 3(4.2) NS
Death 2(2.6) 8 (11.1) 0.030
Combined event 4(5.3) 11 (15.3) 0.031
Outcome at 12 months-no (%)
Non-fatal MI 339 3(4.2) NS
Death 3(3.9) 9(12.5) 0.053
Combined event 6(7.9) 12 (16.7) NS
Readmission (UA) 13 (17.1) 17 (23.6) NS
Late CA* 18 (23.6) 17 (23.6) NS
Late PTCA* 12 (15.8) 8 (11.1) NS
Late CABG* 6(7.9) 9 (12.5) NS

MI: myocardial infarction; UA: unstable angina; PTCA: percutaneous transluminal coronary angioplasty; CABG: coronary artery bypass
grafting surgery; *: CA (Coronary angiography), PTCA and CABG performed after discharge; NS: non -statistically significant.
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versus 9 (12.5%) p=0.053 and 6 (7.9%) versus 12
(16.7%) p=NS], although not statistically significant.
Duration of hospitalization did not differ consider-
ably between the two groups [group A: 11.4+6.3 days
versus group B: 12.4+8.0 days respectively (p=NS).
Mean time for recovery after coronary artery bypass
grafting was 9.0%+3.9 days. At 12-month follow-up,
groups A and B had similar readmission rates [13
(17.1%) versus 17 (23.6%), p=NS] and need for late
coronary angiography [18 (23.6%) versus 17 (23.6%),
p=NS], coronary angioplasty [12 (15.8%) versus 8
(11.1%), p=NS] and coronary artery bypass grafting
[6 (7.9%) versus 9 (12.5%) p=NS].

Analysis of major cardiac events

In group A during hospitalization, one patient died
(a patient that continued pharmaceutical treatment
after diagnostic angiography) and two patients suf-
fered from non-fatal myocardial infarctions (one Q
wave MI and one non- Q wave MI, both patients un-
derwent coronary angiography). In group B, 6 in-
hospital deaths occurred (5 before any intervention,
1 after angioplasty). Three of those 6 deaths were
due to fatal myocardial infarctions. Three patients of
group B suffered non-fatal infarctions (two Q wave
MI, one non-Q wave MI) during hospitalization (all
prior to invasive treatment). Total incidence (group
A + group B patients) of in-hospital deaths and myo-
cardial infarctions related to emergency angioplasty
was 1.6% (1/63) and 3.1% (2/63) respectively. None
of the patients developed major cardiac events dur-
ing air-ambulance transfer, while intraaortic balloon
counterpulsation was needed in patients with cardio-
genic shock. There was no need for emergency coro-
nary artery bypass grafting in patients that under-
went on-site angioplasty. None of the 23 patients
(group A:19, group B:4) that underwent coronary
artery bypass grafting suffered in-hospital death.
However, 2 out of 23 patients (both from group A)
died shortly after their discharge from the hospital,
on the 28th and 32nd day due to peri-operative stro-
ke and heart failure.

Discussion

Patients with refractory unstable angina should be
treated either with angioplasty or coronary artery by-
pass grafting. However, such management is limited
by equipment and technical personnel availability
that is in a position to perform coronary interven-

tions and surgical processes. A possible solution to
this problem is the transfer of patients with unstable
angina to third-degree centers with interventional
and surgical facilities. Transfer of such patients is
feasible in geographically compact areas where di-
stances are short. Modern ambulances may be ade-
quately equipped, while modern intraaortic pumps
are portable and may operate with batteries for
hours. With the appropriate personnel, the transfer
of patients in critical condition may be also possible”.
However, in geographically isolated areas, the trans-
fer is questionable and sometimes not feasible. The
frequent use of air transportation (in our case, 148
patients would have been transferred during a pe-
riod of 20 months - 1.7 patients per week) is costly,
may be dangerous and requires high level organiza-
tion. Also, there is no experience regarding safe air-
transfer of patients with unstable angina. Under
these conditions, the existence of small, independent
angioplasty units is justified and decrease the num-
ber of patients that need air-ambulance transfer. Such
units already exist and treat only acute myocardial
infarctions. Their results can be compared to those
of large units, indicating that the lack of cardiac sur-
gery alone does not limit the application, safety and
effectiveness of angioplasty in these patients’'%. No
experience is stated regarding treatment of patients
with unstable angina in geographically isolated cen-
tres without on-site cardio-surgical equipment.

The TRUCS study is the first randomised clini-
cal study that compares invasive (on-site coronary
angioplasty or emergency air-ambulance transfer
for acute coronary artery bypass grafting) versus
conservative treatment (persistence in pharmaceu-
tical treatment) for the management of patients
with refractory unstable angina in geographically
isolated areas without cardiac surgery back-up.
Three previous published randomised studies (TIMI
3B, VANQWISH and FRISC-II) have compared
the role of early invasive versus conservative treat-
ment in patients with unstable angina'>"". All pa-
tients with persisting symptoms were excluded from
these studies and were treated invasively. The
TRUCS study showed that the combination of on-
site angioplasty and emergency air-ambulance
transfer for urgent coronary artery bypass grafting
provides advantages against the persistence in
pharmaceutical treatment in this group of high-risk
patients. Individuals that were treated invasively
showed lower incidence of death and fatal myo-
cardial infarctions during hospitalization and within
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30 days after discharge. Mortality within 12 months
in the invasively treated group of this study was
similar to the one reported in studies TIMI I1IB
and FRISC-II (3.9% versus 4.1% and 2.2% respe-
ctively). It should be noted that the sample size in
our study was relatively small and that one more
major cardiac event in group A or one less major
cardiac event in group B would have concluded to a
non-statistically significant result. This difference,
however, is not likely to be accidental because in-
cidence of death and myocardial infarction in the
conservatively treated group was expected to be
higher than the one reported. The relatively low in-
cidence of myocardial infarction and death of pa-
tients randomized to conservative treatment (which
by definition had already failed) was likely due to
the high percentage of patients who switched to
invasive treatment. During follow-up at 12 months,
mortality and combined outcome tended to be
lower in patients of group A, although there was no
difference in non-fatal myocardial infarctions bet-
ween the two groups. In this study, the duration of
initial hospitalization, readmission of patients due
to unstable angina as well as the number of patients
that underwent, after their initial discharge from
hospital, any revascularization intervention (coro-
nary angioplasty and coronary artery bypass graft-
ing) does not differ in the two groups. Our results
support the hypothesis of independent intervention
units in geographically isolated areas for the ma-
nagement of patients with refractory unstable an-
gina. Angioplasty, using technology that is available
today (low profile flexible intracoronary stents,
IIb/I11a inhibitors, intraaortic pumps) can be per-
formed with safety (percentage of death and myo-
cardial infarction 1.6% and 3.2% respectively) in
centers without cardiac surgery back-up (in the
same or in a nearby hospital). During air-ambulan-
ce transfer of patients for urgent coronary artery
bypass grafting, no death or fatal infarction occur-
red (even in patients that needed intraaortic pump)
making the service of urgent air transportation a
feasible alternative strategy, when available and
weather permitting.

Transfer of patients for urgent angioplasty was
not examined in this study. However, with such
policy, the additional cost and burden of such a
service would have been a restrictive factor and the
consequences regarding the safety of the patients
would have been unknown.
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Conclusion

Interventional management of patients with refra-
ctory unstable angina in isolated areas without cardiac
surgery back-up significantly increased in-hospital
stabilization and reduced major events during hospi-
talization, at 30 days and at 12 months. The present
study proposes that coronary angioplasty in indepen-
dent units, as well as, emergency air-ambulance trans-
fer of patients with unstable angina are safe.

References

1. Braunwald E, Jones RJ, Mark DB, Brown J, et al: Diagnos-
ing and managing unstable angina. Circulation 1994; 90:
613-622.

2. Lange RA, Hillis LD: Should thrombolysis or primary an-
gioplasty be the treatment of choice for acute myocardial in-
farction? N Engl J Med 1996; 335: 1311-1312.

3. Zijlstra F, van’t Hoff AWJ, Liem AL, Hoorntje JCA, Su-
ryapranata H, de Boer MJ: Transferring patients for pri-
mary angioplasty: a retrospective analysis of 104 selected
high risk patients with acute myocardial infarction. Heart
1997; 78: 333-336.

4. Windecker S, Meyer BJ, Bonzel T, et al: Interventional car-
diology in Europe 1994. Working Group Coronary Circu-
lation of the European Society of Cardiology. Eur Heart J
1998; 19: 40-54.

5. McGrath PD, Malenka DJ, Wennberg DE, et al: Changing
outcomes in percutaneous coronary interventions: a study of
34,752 procedures in northern New England, 1990 to 1997.
Northern New England Cardiovascular Disease Study
Group. J Am Coll Cardiol 1999; 34: 674-668.

6. Papaconstantinou HD, Marchall AJ, Burrell CJ: Diagnostic
cardiac catheterisation in a hospital without on-site cardiac
surgery. Heart 1999; 18: 465-464.

7. Silber A, Albrecht A, Gohring S, et al: Final annual report
of practitioners of interventional cardiology in private pra-
ctice in Germany. Results of procedures of left heart cathe-
terization and coronary interventions in the year 1996. Herz
1998; 23: 47-57.

8. Ferrero V, Steffenino G, Meinardi F, et al: Early aggressive
treatment of unstable angina without cardiac surgical faci-
lities: a prospective study of acute and long-term outcome.
G Ital Cardiol 1998; 28: 112-119.

9. Weaver WD, Litwin PE, Martin JS, for the Myocardial
Infarction Triage and Intervention Project Investigators:
Use of direct angioplasty for treatment of patients with
acute myocardial infarction in hospitals with and without
on-site cardiac surgery. Circulation 1993; 88: 2067-2975.

10. Brodie BR: Primary angioplasty in a community hospital in
the USA. Br Heart J 1995; 73: 409-410.

11. Smyth DW, Richards AM, Elliott JM: Direct angioplasty in
myocardial infarction in a hospital with surgical back-up 220
miles away. J Intervent Cardiol 1997; 9: 324-332.

12. Wharton TP, McNamara NS, Fedele FA, Jacobs MI, Glad-
stone AR, Funk EJ: Primary angioplasty for the treatment
of acute myocardial infarction: Experience at 2 community
hospitals without cardiac surgery. J Am Coll Cardiol 1999;
33:1257-1265.



Refractory Unstable Angina: TRUCS Study

13.

14.

15.

Ryan TJ, Bauman WB, Kenedy JW, et al: Guidelines for
percutaneous transluminal coronary angioplasty. J Am Coll
Cardiol 1993; 22: 2033.

Kirklin JW, Akins CW, Blackstone EH, et al: Guidelines
and indications for coronary bypass graft surgery. J Am Coll
Cardiol 1991; 17: 543.

The TIMI IIIB Investigators: Effects of tissue plasminogen
activator and a comparison of early invasive and conser-
vative strategies in unstable and non-Q wave myocardial
infarction. Results of the TIMI IIIB Trial. Thrombolysis in
Myocardial Ischaemia. Circulation 1994; 89: 1545-1556.

16.

17.

Boden WE, O’ Rourke RA, Crawford MH, et al: Outcomes
in patients with acute non-Q-wave myocardial infarction
randomly assigned to an invasive as compared with a con-
servative management strategy. Veterans Affairs Non-Q-
wave Infarction Strategies in Hospital (VANQWISH) Trial
Investigators. N Engl J Med 1998; 338: 1785-1792.
Wallentin L, Lagerqvist B, Husted S, Kontny F, Stahle E,
Swahn E for the FRISC II Investigators: Outcome at 1 year
after an invasive compared with a non-invasive strategy in
unstable coronary-artery disease: the FRISC II invasive
randomised trial. Lancet 2000; 356: 9-16.

(Hellenic Journal of Cardiology) HJC e 31



