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ABSTRACT

Objective: Unstable angina (UA) is one of the leading problems in healthcare management in developing countries where
facilities of catheterization laboratory are scarce and well-trained operators who are able to manage acute coronary syndrome
often unavailable. In this scenario, strategy to arrive at optimal management to stabilize the condition medically is always a
controversy, concerning the optimal management strategy during medical stabilization at places with inadequate catheterization
laboratory facilities and a lack of well-trained operators. Furthermore, the choices of medical and invasive management,
including the use of percutaneous transluminal coronary angioplasty (PTCA) are still debatable. Curious by the challenge, we
launch this prospective randomized controlled study to compare the efficacy of nadroparin with percutaneous transluminal
coronary angioplasty (PTCA) in elderly patients with UA or non ST-elevation myocardial infarction (NSTEMI).
Methods: Ninety-three elderly patients with UA, whose clinical manifestations were classified according to Braunwaldûs
classification, were recruited.  All patients underwent coronary angiography within 96 hours after hospitalization; those who had
angiographic coronary arterial stenosis that was feasible for PTCA were randomized to receive either nadroparin 7,500 IU
subcutaneously twice daily for 5 days or PTCA. All clinical events in hospital and post-discharge up to 12 months, including
death, composite end point [myocardial infarction (MI), recurrent angina/or ischemia], re-intervention (either PTCA or coronary
artery bypass surgery) and rehospitalization, were recorded.
Results:  Only Forty-six patients were randomized equally into NAD group (n =23) and PTCA group (n =23). There were no
statistically significant differences between NAD vs. PTCA regarding their baseline clinical characteristics, ECG, number of
diseased vessels involved and outcomes (death and MI). The composite end point occurred more frequently in the NAD group
[(34.5% vs. 4.3%); p = 0.01].  After a 12-month follow-up there was no difference in death rate or MI between the two groups
but there was a clinically significant difference with regard to post-discharge outcomes in the NAD group, i.e, higher recurrent
angina in NAD vs. PTCA (43.5% vs. 23.7%; p = 0.012), requiring additional PTCA (39.1% vs. 21.7%; p = 0.012),
rehospitalization (47.8% vs. 30.4%; p = 0.015) and composite endpoint (47.8% vs. 30.4%; p = 0.015).
Conclusions:  PTCA achieve less composite endpoint than conservative management while nadroparin was easy to administer,
but one-third of the patients still experienced recurrent angina or ischemia. PTCA is another option and could be performed
safely, resulting in a less recurrent angina and shorter hospital stay. It is suggested that in the elderly with UA, nadroparin may
be considered is the initial optimal management where PTCA facility is not available;  those with recurrent angina symptoms
should be referred afterwards for PTCA.
Keywords: Unstable angina; Percutaneous transluminal coronary angioplasty; Heparin; Nadroparin; Conservative treatment;
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he current treatment of acute coronary syndrome
(ACS) has changed since the introduction of new
drugs such as low-molecular weight heparin

(LMWH) and glycoprotein IIb/IIIa receptor blocker
(GPIIa/IIIb).1,2 Conventional treatments associated with
pathophysiology include aspirin, nitrates, β-blockers,
calcium channel blockers and unfractionated heparin
(UFH). Gurfinkel et al.3 reported that nadroparin had the
same efficacy as UFH in patients with unstable angina
(UA) or non-ST segment elevation myocardial infarction
(NSTEMI).  Worldwide, there is a large variation in the
outcome (death, myocardial infarction and recurrent
myocardial infarction) in patients with UA/NSTEMI.

Clinical practice is influenced by a variety of factors
including the incidence of coronary heart disease in the
local population, the availability of resources and the
current perception of available treatments within the medical
community. A lack of catheterization laboratory facilities
creates a non-uniform treatment strategy. The decision to
treat is based on the resources available to the physician.
The aim of this study was to assess the impact of
different in-hospital management strategies between the
use of percutaneous transluminal coronary angioplasty
(PTCA) and the use of LMWH or nadroparin (NAD)
treatment in elderly patients with unstable angina
/NSTEMI.

T



314

MATERIALS AND METHODS

Patient populations
Patients were recruited into the study from October 1,

1997 to September 30, 1998.  Inclusion criteria were: 1)
age 60-80 years old; 2) angina at rest within 24 hours of
onset; 3) no evidence of persistent ST-segment elevation;
4) left ventricular ejection fraction >40% (from echocardio
graphy); 5) no bleeding diathesis; 6) serum creatinine
<2.5 mg/dl; and 7) patientís written informed consent form
[m3]to revascularization if necessary. Exclusion criteria
were: 1) cardiogenic shock; 2) underlying medical illness
that may affect the clinical outcome such as hepatic or
renal failure or advanced cancer; and 3) lesions unsuitable
for angioplasty such as left main stenosis, a severely
calcified lesion or stenosis of major side-branches larger
than 2.5 mm in diameter. Enrolled patients were required
to undergo thorough physical examinations, laboratory
investigations and were then classified according to
Braunwaldís classification for unstable angina. Laboratory
investigation included ECG, serum analysis of blood urea
nitrogen, creatinine, and creatine kinase-MB (CKMB).  An
echocardiography was performed on all patients. ECG at
presentation was classified as dynamic ST-T elevation
(non persistent), ST-T depression, T-wave inversion or
normal. Patients were classified according to the likeli-
hood of short-term risk of death or myocardial infarction.
Patients who agreed to join the study were treated with
325 mg of aspirin daily and other drugs as needed. Writ-
ten informed consents were obtained from all patients.
The Ethics Committee on Human Rights involving
Human Research of the Faculty of Medicine, Siriraj
Hospital, has approved the study protocol.

Study design and treatment protocol (Fig 1)
This study was a prospective randomized, controlled

trial among elderly patients.  A coronary angiography was
performed on all enrolled elderly patients within 96 hours
of admission.  The number of target vessels involved was
counted.  The lesions were analyzed as the culprits in the
presence of thrombus and the TIMI flow grade 0-2 (Throm-
bolysis in Myocardial Infarction).  Quantitative coronary
analysis was measured for coronary diameter, using Philips
package software analysis version 2.0. Disease stenosis
was defined if >60%. The lesion morphology was
assessed for the feasibility of PTCA. Patients were      ran-
domized to receive either PTCA or NAD. In the PTCA
group, the most likely culprit lesion was attempted first.
If there was another lesion, it might be treated according
to the operatorûs decision; provisional stent implantation
was allowed according to the result of angioplasty. In the
NAD group, nadroparin (Sanofi Synthelabo) 7,500 IU
was administered subcutaneously every 12 hours for 5
consecutive days.

End Points
The primary outcome of the trial was the composite

end point of death, myocardial infarction (MI), or recur-
rent angina during admission. The secondary outcome
was the composite end point of death or MI; the number
of re-intervention recurrent angina that required rehospi-
talization was also recorded at a 12-month follow-up.

Definitions
Death was defined as any death, regardless of its

cause. Myocardial infarction was defined as: 1) a total
elevation of creatinine kinase MB more than twice the
upper normal limit or ST-segment elevation in at least
two leads. Recurrent angina was defined as angina at rest
with duration longer than ten minutes that was associated
with a new ST-segment shift (elevation or  depression) of
more than 0.1 mV, or with T-wave inversions in two
contiguous electrocardiographic leads, or angina after hos-
pital discharge that resulted in readmission.

Follow-up
The patients were followed from admission to the in-

hospital end point. After discharge, the patients were fol-
lowed for one month and then every three months for a

Fig 2. Cumulative Kaplan-Meier survival curve of triple end points.Fig 1. Design of the study randomized to two treatment groups.
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TABLE 1.  Baseline characteristics of study patients according to treatment group.

                                           Randomization           Non-Randomization
Nadroparin PTCA Intent-to-treat

(n=23) (n=23) (n=47)
Age (yr) mean (SD) 69.36 (5.7) 66.94 (5.3) 67.27 (6.4)
LV ejection fraction (%)  61.29 (11.3)  61.57 (10.9) 60.09 (12.9)
Female sex (%) 13 (56.5) 19 (83.6) 31 (64.0)
Risk factors
   Diabetes (%) 9 (39.1) 7 (30.4) 23 (48.9)
   Hypertension (%) 15 (65.2) 12 (52.2) 33 (70.2)
   Hypercholesterolemia (%) 10 (43.5) 14 (60.9) 22 (46.8)
   History of Smoking (%) 8 (34.8) 4 (17.4) 12 (25.5)
   Family history of CAD (%) 2 (8.7) 0 5 (10.6)
Prior cardiac history
   Prior PTCA (%) 1 (4.3) 2 (8.7) 1 (2.1)
   Prior CABG (%) 0 0 1 (2.1)
   Prior history of MI (%) 3 (13.0) 3 (13.0) 7 (14.9)
   Presence of heart failure (%) 4 (17.4) 2 (8.7) 12 (25.5)
   Prior CPR (%) 1 (4.3) 0 0
Electrocardiographic changes
   ST-segment elevation (transient) (%) 1(4.3) 3 (13) 5(10.6)
   ST-segment depression (%) 15 (65.2) 9 (39.1) 24 (48.9)
   T-wave inversion (%) 5 (21.7) 9 (39.1) 9 (19.1)
   BBB (LBB or RBB block) (%) 1 (4.3) 1 (4.3) 2 (4.3)
   Normal (%) 1 (4.3) 1 (4.3) 8 (17.0)

TABLE 2.  Baseline characteristics of patients according to treatment group.

Nadroparin PTCA p value
(n=23) (n=23)

Severity of angina
Class I 3 (13.0%) 2 (8.7%)
Class II 9 (39.1%) 10 (43.5%) NS
Class III 11 (47.8%) 11 (47.8%)

Type of angina
Class A 1 (4.3%) 0
Class B 19 (82.6%) 21 (91.3%) NS
Class C 3 (13.0%) 2 (8.7%)

Intensity of treatment
Class a 7 (30.4%) 6 (26.1%)
Class b 14 (60.9%) 12 (52.2%) NS
Class c 2 (8.7%) 5 (21.7%)

Clinical presentation
Rest angina 14 (60.9%) 18 (78.3%)
New onset angina 4 (17.4%) 1 (4.3%) NS
Crescendo angina 3 (13.0%) 2 (8.7%)
Post MI angina 2 (8.7%) 2 (8.7%) 0.29

CAD likelihood
High 18 (78.3%) 19 (82.6%) 0.71
Intermediate 5 (21.7%) 4 (17.4%)
Low 0 0

Short term risk
High 11 (47.8%) 13 (56.5%) 0.56
Intermediate 12 (52.2%) 10 (43.5%)
Low 0 0

period of twelve months. Medical
information was recorded in a case-
record form designed prior to the
study.

Statistical analysis
Dichotomous variables were

analyzed by a non-parametric test
using chi-square test and the
Kruskal-Wallis One-way analysis
of variance for a set of data con-
taining more than two groups.
Statistical significance was taken
when p-value < 0.05.

RESULTS

Ninety-three patients were
enrolled; 46 patients had suitable
lesion morphology for PTCA and
were randomized into two groups.
Forty-seven patients were excluded
from the study but were analyzed
for symptoms. Baseline character-
istics were similar in both groups
(Table 1). There were no differ-
ences in any baseline variables
between the two treatment groups.

Clinical presentations
Sixty-six patients (70.9%)

had angina at rest within 24 hours
of entry to the study. Ten patients
(10.8%) experienced a first
episode of angina, eleven patients
(11.8%) had crescendo angina
within the last two months, and
seven patients (7.5%) had post- MI
angina. Seventy-nine patients
(84.9%) had no precipitating cause
for the development of unstable
angina (Class B); 50 patients
(53.8%) were classified as high-
risk subgroups for death or MI.
Twenty-three patients were ran
domized to receive PTCA (n=23)
and the other 23 patients received
conservative treatment (nadroparin).
The characteristics of the angina,
the likelihood for coronary arterial
disease and the short-term risk for
subsequent death or myocardial
infarction, according to the treat-
ment group, are shown in Table 2.
Our study has higher incidences
of angina severity, Braunwaldûs
Class B angina, more rest angina,
a high likelihood for coronary
ar tery disease and a high
short-term risk for death or
myocardial infarction.

Coronary Angiography (n = 97)
      Thirteen patients (13.9%) had
insignificant coronary stenosis; eight
(8.6%) had left main coronary
stenosis and twenty-six patients
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TABLE 4. Outcome of events during admission.

Nadroparin PTCA Risk p value
(n=23) (n=23) Reduction

Composite 8 (34.5%) 1 (4.3%)  0.87 0.01*
Death 0 0 -
MI 0 1 (4.3%) - 0.32
Recurrent angina 8 (34.8%) 0 -  0.02*

Total revascularization 7 (30.4%) 1 (4.3%) 0.7  0.01*
Additional PTCA 5 (21.7%) 1 (4.3%)  0.20 0.07
CABS 2 (8.7%) 0 - 0.15

Days of hospitalization 10.5 ± 6.1 7.1 ± 4.9 - 0.001*
* statistical significance

TABLE 5.  Long-term outcomes during follow-up.

Nadroparin PTCA Risk p value
(n=23) (n=23) Reduction

Composite 11 (47.8%) 7 (30.4%) 0.64 0.015*
Death 0 0 - 1.00
MI 0 1 (4.3%) - 0.32
Recurrent angina 10 (43.5%) 5 (21.7%) 0.5 0.012*
Re-hospitalization 11 (47.8%) 7 (30.4%) 0.64 0.015*

Total revascularization 10 (43.5%) 7 (30.4%) 0.7 0.012*
Additional PTCA 9 (39.1%) 5 (21.7%) 0.56 0.012*
CABS 1 (4.3%) 2 (8.7%) 2.02 0.55

* statistical significance

(27.9%) had unfavorable coronary morphology. After
randomization, an equal distribution of the number of
stenosed vessels was found in both treatment groups
(Table 3).

In-hospital outcomes
PTCA arm: Target lesions for revascularization (TLR)

were performed on 31 lesions (1.34 TLR per patient).
Fifteen patients had complete revascularization. The
overall success rate of PTCA was 95.6%. The incidence
of the composite end point (death, myocardial infarc-
tion or recurrent angina) is shown in Table 4. Acute
MI occurred in one patient in the PTCA group due to
acute vessel closure following angioplasty. Coronary
stent was unable to be manipulated across the calcified
vessel.

Nadroparin arm (or conservative): Eight patients
(34.5%) had recurrent angina. Five patients (21.7%)
finally underwent coronary angioplasty and two (8.7%)
underwent coronary artery bypass surgery (CABS) com-
pared to only one in the PTCA group (4.3%) who under-
went repeated angioplasty.  Hospitalization was longer in
the nadroparin than in the PTCA group (10.5 ± 6.1 vs. 7.1
± 4.9 days; p = 0.001).  The in-hospital mortality was not
different between the two groups (p = 0.32).

than the PTCA group. After day 300 the separation tended
to reach a plateau due to the needs of re-intervention in
the conservative group.

DISCUSSION

To our knowledge, this is the first study that evalu-
ates the efficacy of two different strategies comparing
nadroparin with balloon angioplasty. In our study, all
patients underwent coronary angiography before random-
ization; those who were enrolled in the PTCA arm
received balloon angioplasty treatment. Therefore, the most
severe diseases, such as left main or severe triple vessel
stenosis or those with normal coronary angiography or
insignificant coronary stenosis were excluded. In contrast,
previous studies such as TIMI IIIB and VANQWISH4,5

compared the invasive approach (coronary angiography
with or without revas cularization) with the conservative
treatment (no coronary angiography unless indicated) and
may have included those with insignificant coronary dis-
ease. We compared the two different strategies without
other confounding factors. Another factor was that the
enrolled patients were elderly, with a well-preserved left
ventricular ejection fraction (LVEF) >40 % (mean 61.2%)
and the use of an anticoagulating agent (nadroparin).

The main primary endpoint (death,
MI, recurrent ischemia) in our
study favors the PTCA strategy
over the NAD (4.3% vs. 34.5%;
p =0.01). However, there was no
difference in the rate of death or
MI between the two strategies,
but it was slightly higher than
reported by TIMI-3B at 42 days
and one year.4 Recurrent ischemia
and the need for a crossover to
PTCA in the NAD group was
higher than what reported by
others.3 The primary and second-
ary outcomes were fewer in the
PTCA group and were compa-

Long-Term Outcomes
Clinical evaluation was per-

formed on day 30 and every 3
months for 12 months, unless
there was rehospitalization due to
an ischemic event. These out-
comes are shown in Table 5.
Patients in the PTCA group had
less recurrent angina than those
in the NAD group (21.7 % vs.
43.5 %; p = 0.012) and under-
went fewer coronary procedures
(21.7 % vs. 39.1 %; p = 0.012).
Rehospitalization and new by
pass surgery during the 12-month
follow-up were not different
between the two treatment groups.
Cumulative event (triple end
points) survival with time between
two treatment groups was de-
monstrated. A significant separa-
tion line was shown since the
early period of follow-up to day
100 demonstrated that patients in
the conservative group met one
of the triple end points earlier

TABLE 3.  Distribution of number of vessel stenosis according to treatment group.

Nadroparin PTCA p value
(n=23) (n=23)

Single vessel disease 8 (34.7%) 10 (43.5%)
Double vessel disease 10 (43.5%) 9 (39.1%) 0.45
Triple vessel disease 5 (21.7%) 4 (17.4%)
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rable to FRISC-II.6 However, during the 12-month
follow-up, there were significant differences in the
composite end points, and tended to reveal a higher
incidence of readmission in the NAD group.

In our study, the question was whether the results of
these randomized trials could be replicated in a commu-
nity setting. It is unlikely that PTCA could be performed
in community hospitals as effectively as in high-volume
centers. Indeed, the angioplasty success rate in our study
(96.5%) was substantially equivalent to that reported by
TIMI IIIB investigators. One potential advantage of
interventional treatment is the possibility of reducing the
rates of readmission and subsequent revascularization
procedures by performing those during the index admis-
sion. In the NAD group, the patients underwent more
procedures after discharge (43.5%). Unfortunately, those
treated initially with PTCA had a rather high reintervention
rate (30.4%).  This is due to high clinical restenosis in the
PTCA group, which required repeated PTCA, explained
by less use of coronary stent in conjunction with PTCA
and GPIIb/IIIa inhibitors.  The other investigators in EPIC7

PURSUIT8 and TACTICS-TIMI 189 demonstrated an early
and durable benefit of such therapy. Reductions in death
or MI were apparent in the context of both PTCA and
NAD treatment approaches without statistical significance.
Study limitation

The number of patients enrolled was probably too
small to demonstrate the effects such as the rate of death
and MI of these two-treatment groups. The lower rate of
implanted coronary stent during PTCA might affect the
high rate of restenosis post PTCA and recurrent ischemia
requiring a repeat of PTCA afterwards.

CONCLUSION

PTCA is as safe and effective as nadroparin in the
treatment of elderly patients with UA/NSTEMI. The com-
posite endpoint was lower in the PTCA group, despite no
difference in short- or long-term mortality. The rate of
subsequent procedures and cumulative readmission
tended to be higher in the nadroparin group. However,
cumulative costs tended to be higher in the PTCA group.
A combination of PTCA with nadroparin might potentiate
a better outcome in practice. In the future, the combina-
tion regimen of the GPIIb/IIIa inhibitor, along with the
use of coronary stent plus heparin and an invasive

approach, is likely to become the new therapy in this
clinical setting.

Nevertheless, it is suggested that where a PTCA
facility is not available for our elderly patients with UA,
nadroparin may be the initial optimal treatment, and those
with recurrent angina symptoms should be later referred
for PTCA.
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7,500 ¬Ÿπ‘µ ©’¥‡¢â“„µâº‘«Àπ—ß«—π≈– 2 §√—Èß π“π 5 «—π 23 √“¬ ·≈–°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ PTCA 23 √“¬ µ‘¥µ“¡º≈°“√√—°…“¢≥–ºŸâªÉ«¬Õ¬Ÿà„π√æ. ·≈–

À≈—ß®”Àπà“¬°≈—∫∫â“ππ“π 12 ‡¥◊Õπ ª√–‡¡‘πº≈°“√√—°…“√«¡¢≥–Õ¬Ÿà„π√.æ. ‰¥â·°àÕÿ∫—µ‘°“√∑’ËºŸâªÉ«¬‡ ’¬™’«‘µ, ‡°‘¥°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π·≈–Õ“°“√

‡®Á∫‡§âπÕ°´È” ·≈–º≈°“√√—°…“¢≥–µ‘¥µ“¡ 12 ‡¥◊Õπ ‰¥â·°àÕÿ∫—µ‘°“√∑’ËºŸâªÉ«¬‡ ’¬™’«‘µ, ‡°‘¥°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π, ‡®Á∫Àπâ“Õ°´È” °“√∑’ËºŸâªÉ«¬‰¥â√—∫

°“√∑” PTCA ´È”À√◊Õ°“√ºà“µ—¥µàÕÀ≈Õ¥‡≈◊Õ¥À—«„®·≈–Õ—µ√“°“√°≈—∫‡¢â“√—°…“´È”„π√æ.

º≈°“√»÷°…“: °≈ÿà¡ NAD ‡∑’¬∫°—∫ PTCA º≈°“√√—°…“æ∫«à“„π√æ. Õ—µ√“µ“¬ ·≈–‡°‘¥°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π∑—Èß 2 °≈ÿà¡‰¡àµà“ß°—π·µà‡°‘¥‡®Á∫‡§âπÕ°´È”

„π°≈ÿà¡ NAD (34.8% vs. 0%, p = 0.02) µâÕß‡ª≈’Ë¬π¡“√—°…“‚¥¬«‘∏’ PTCA 21.7% ·≈–º≈°“√√—°…“√«¡ (34.5% vs. 4.3%, p = 0.01) ∫àÕ¬°«à“°≈ÿà¡ PTCA

‡¡◊ËÕµ‘¥µ“¡ºŸâªÉ«¬À≈—ßÕÕ°®“° √.æ. ‰¡à¡’ºŸâªÉ«¬‡ ’¬™’«‘µ ·µà°≈ÿà¡ NAD ‡°‘¥‡®Á∫‡§âπÕ°´È” (43.5% vs. 23.7%, p = 0.012); µâÕß∑” PTCA ´È” (39.1% vs.

21.7%, p = 0.012); √—°…“„π‚√ßæ¬“∫“≈´È”  (47.8% vs. 30.4%, p = 0.015) ·≈–º≈°“√√—°…“√«¡ (47.8% vs. 30.4%, p  = 0.015) ∫àÕ¬°«à“°≈ÿà¡ PTCA

 √ÿª:  PTCA „Àâº≈°“√√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“π“‚¥√æ“√‘π „π¢≥–∑’Ë°“√„™â¬“π“‚¥√æ“√‘π  –¥«° ª≈Õ¥¿—¬·≈–‰¥âº≈¥’„π√–¬– —Èπ‰¡àµà“ß®“° PTCA

·µàºŸâªÉ«¬ 1 „π 3 ‡°‘¥‡®Á∫‡§âπÕ°´È”‰¥â∫àÕ¬°«à“°≈ÿà¡ PTCA ∑—Èßπ’È‰¡àæ∫§«“¡·µ°µà“ß„πÕ—µ√“°“√µ“¬À√◊Õ°“√‡°‘¥ MI µ≈Õ¥°“√√—°…“·≈–‡¡◊ËÕµ‘¥µ“¡

12 ‡¥◊Õπ §≥–ºŸâ«‘®—¬‡™◊ËÕ«à“ºŸâ ŸßÕ“¬ÿ∑’Ë¡’°“√‡®Á∫‡§âπÕ°·ª√º—π °“√√—°…“„π™à«ß·√°¥â«¬π“‚¥√æ“√‘π ¬—ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß ”À√—∫ ∂“π∫√‘°“√∑’Ë‰¡à “¡“√∂∑”

PTCA ‰¥â ·≈–ºŸâ∑’Ë‡°‘¥Õ“°“√‡®Á∫‡§âπÕ°´È”À≈—ß‰¥â¬“§«√‰¥â√—∫°“√ àßµàÕ‡æ◊ËÕ√—∫°“√∑” PTCA µàÕ‰ª


