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The Clinical Profile and Outcome of PTCA (with
or without stent) in Diabetic and Non-diabetic
Patients with Coronary Artery Disease:  The
Philippine Heart Center Experience
Karla Rhea G. Rillera-Posadas MD,  Ramoncito B. Tria MD, Raul D. Jara MD.

BACKGROUND:  Retrospective case-control study conducted at Philippine Heart Center (PHC).  This study aims to
determine the clinical profile, outcome and survival between diabetic and non-diabetic patients who underwent PTCA.

METHODS AND RESULTS:  A total of 128 patients who underwent angioplasty from 1995-2000 were included with
60 diabetic and 68 non-diabetic patients.  Males predominated with ages between 58-59 years.  Mean duration of Diabe-
tes Mellitus (DM) was eight years.  Among the diabetic patients, 63% were smokers, with 32% presenting with hypercho-
lesterolemia and 55% were found to be hypertensive.  However, in the non-diabetic group, 8% were obese and 47% were
hypertensive.  Both the diabetic and non-diabetic groups had predominantly one-vessel involvement.  Mean Ejection
Fraction (EF) of 57% in diabetic and 59% in non-diabetic group were found in this study.  Furthermore, diabetic patients
were more likely to be in the New York Heart Association (NYHA) functional class (FC) II on admission, while non-
diabetic patients were in the NYHA FC I.  Complication rate of 40% was noted in the DM group whereas 24% was found
in the non-DM group.  The case success rate was 95% in the DM group and 96% in the non-DM group (p=NS).  Three
patients (5%) in the DM and three cases  (4%) in the non-DM group died during hospitalization.  Over-all major adverse
cardiac events were not different between the two groups (16% vs. 8% p=NS).

CONCLUSION:  Long-term and event-free survival rates were not significantly different between the diabetic and
non-diabetic patients (81 vs. 89%) up at six years follow-up.
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oronary artery disease (CAD) is the most common
cause of death in adults with diabetes mellitus (DM).
Percutaneous Transluminal Coronary Angioplasty

(PTCA) (with or without stent) is used to revascularize the
occluded vessels of these patients to improve their survival.
There is an increased incidence of large vessel atherosclerosis
and myocardial infarction in patients with DM.  Non-invasive
procedures such as PTCA are often done to improve the qual-
ity of life as well as survival in such patients.  Diabetes melli-
tus is a strong risk factor for the development of CAD, that
diabetic patients demonstrate a three-fold increase in athero-
sclerotic disease, as well as the risk of cardiovascular morbid-
ity and mortality.  Medical opinion presently suggests that dia-
betic patients with coronary artery disease are likely to have
diffusely diseased and inoperable vessels.1,2,3,4   Due to the preva-
lence of CAD, diabetic patients constitute an important seg-
ment, (10-25%)5 of the population undergoing coronary
revascularization procedures; posing a challenge, as the long-

C term event rates in these patients are known to be higher than
in the non-diabetic patients.6  Hence, the need for a study to
demonstrate the outcome of PTCA between diabetics and non-
diabetic.  Coronary angioplasty is effective in relieving symp-
toms in patients with single vessels and multivessel coronary
disease, even when applied to stenosis with relative high-risk
characteristics.7

Research Objectives
The objectives of this study are to determine the clinical

profile and outcome of diabetic and non-diabetic patients with
CAD following PTCA and to review the factors that will influ-
ence the outcome and survival between diabetic and non-dia-
betic patients who underwent PTCA.

Correspondence:  Karla Rhea G. Rillera-Posadas, MD.  Division of Adult Cardiology Philippine
Heart Center East Avenue, Quezon City, Philippines 1100

Methodology
This is a retrospective case-control study involving dia-

betics and non-diabetic patients 30 years old and above who
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had  CAD and subsequently underwent PTCA (with or with-
out stent) at the Philippine Heart Center from January 1995 to
December 2000.  The patients' course were followed up from
the time of PTCA up to the time of the study.

The demographic profile of the patients included age, sex,
duration of DM (years), smoking history, presence of hyperc-
holesterolemia, coronary artery involvement, obesity, hyper-
tension, ejecyion fraction and New York Heart Association
Functional Classification (NYHAFC).  Variables for clinical
outcome are duration of hospital stay after the PTCA, pres-
ence or absence of complications, restenosis, occurence of MI
and mortality, and event-free survival rates.

Chart review for data collection and follow-up through
telephone contacts with the patients in this study as well as
through their attending physicians were made.  Patients were
asked about the presence of symptoms, hospitalizations subse-
quent to the index angioplasty, the occurrence of myocardial
infarction (MI), and additional angioplasty or coronary sur-
gery. Patients were followed up for up to six years.

Statistical Analysis
Association of different factors with occurrence of DM

was determined using t-test, chi-square and Fisher exact prob-
ability test.  Event-free survival rates were computed using
Kaplan-Meier analysis.

Category Diabetic Non-diabetic P value
(n=60) (n=68)

Age in years 59 58 0.6378
Smoking  38 (63%) 37 (54%) 0.4549
Hypercholesterolemia 19  (32%) 10 (15%) 0.0421
Obesity 0  6 (8%) 0.0289
Hypertension  33 (55%) 32 (47%) 0.52

Table I.    Diagnostic profile

One-vessel disease (IVD) was seen more frequently in the
diabetic patients (83%) compared to the non-diabetic group
(73%) (p = ns).  However, two-vessel (2VD) as well as
multivessel disease were noted more in non-diabetic patients.

Diabetic patients have a lower ejection fraction (EF) com-
pared to the non-diabetic (57 vs. 59%).  (See Table II)

Analysis of patients' functional status revealed a signifi-
cantly higher number of patients from the non-diabetic group
in New York Heart Association Functional Class I (NYHA
FC) on admission whereas more diabetics were found in NYHA
FC II.  Higher NYHA classification is a significant predictor
of inferior clinical outcome after PTCA (p=0.000001).  See
Figure 1

Figure 1.   New York Heart Association Functional Class Status
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Results
Baseline Characteristics

One hundred twenty-eight (128) patients who underwent
angioplasty from 1995-2000 were included in this study. Non-
diabetic patients (53%) predominated in this study, compared
with diabetics (47%).  Most of them were males (44 and 64
non-diabetics), whereas females were only 16 and 4, respec-
tively.

Diabetic patients have the disease for a mean duration of
eight years, fulfilling any of the following criteria: patients on
oral hypoglycemic therapy, insulin therapy, fasting blood sugar
(FBS) of 140 mg/dL or GTT 200 mg/dL or more at two hours.
Diabetic patients were older, and more likely current smokers.
However, the association was not significant.  Obesity on the
other hand, was found more often in the non-diabetic group
but the rate of hypercholesterolemia in excess of 250 mg/dL
was higher in diabetic than in non-diabetic group.  No signifi-
cant difference was encountered with respect to the presence
of hypertension in both groups.  A non-significant trend of
concomitant risk factors were seen more in non-diabetic com-
pared with diabetic patients.

One-vessel disease (IVD) was seen more frequently in the
diabetic patients (83%) compared to the non-diabetic group
(73%) (p = ns).  However, two-vessel (2VD) as well as
multivessel disease were noted more in non-diabetic patients.

EF Diabetic Non-diabetic
(n=6) (n=34)

< 20  1 (2%) 0
21-30  1 (2%)  3 (4%)
31-40  5 (8%)  2 (3%)
41-50  8 (14%) 11 (16%)
51-60 19 (32%) 20 (29%)
61-70 15 (25%) 24 (35%)

Table II.  Ejection fraction

P value = 0.5782



Clinically successful procedures was performed in 36
(60%) diabetic patients and 52 (70%) non-diabetic patients
(p=ns).  The presence of complications such as restenosis, con-
version from PTCA to CABG, aborted PTCA due to failure to
cross wire, groin complications and periprocedural bleeding
as well as death were noted in 24 diabetic compared to 16 in
non-diabetic patients.  See Table III

In-hospital complication rate didn't differ significantly be-
tween the two groups (37 vs. 20%).   See Table 4

The survival rate between the 2 groups (95 vs. 96%) were
comparable and didn't differ significantly.  Mortality rate like-
wise didn't diverge considerably between the diabetic and non-
diabetic (5 vs. 4%) patients.   See Table V

DM  Non-DM
(n=57)  (n=65)

Favorable outcome 57 (95%) 65 (96%)
Death   3 (5%)   3 (4%)

 P value = 1.000

Table V.     Early  outcome

DM Non-DM
(n=57) (n=65)

Without complications 36 (63%) 52 (80%)
With complications 21 (37%) 13 (20%)

 p value = 0.062

Table IV.    Complications

Complications DM Non-DM
(n=60)  (n=68)

Without complications 36 (60%) 52 (70%)
With complication and death 24 (40%) 16 (24%)

Table III.    Complications

 Non-diabetic patients (75%) remained for 0-7 days in hos-
pital compared to 45% of the diabetic patients. Furthermore, a
significant number of the latter group had longer hospital stay
(8 days and above) than the former group. This can be attrib-
uted to the complications encountered periprocedurally.  See
Table VI

Mortality rate in both the diabetic and non-diabetic groups
during the follow-up period was low.  However, more diabet-
ics underwent revascularization from the time of index percu-
taneous coronary revascularization (PCR) (16 vs 4%; p=ns).
Furthermore, event-free survival rates in the diabetics and non-
diabetics were high (81 vs. 89%; p=ns). In other authors,8,9

mortality rate in the comparable time is much higher, being
significantly higher in diabetic patients who had undergone
revascularization both PTCA and coronary artery bypass graft
(CABG).8,9    See Table VII

Survival function
On follow-up, both the diabetic and non-diabetic groups

had a cumulative survival rate of 0.955.  There were 6 mortali-
ties (three from the diabetic and three from the non-diabetic
group) at some point of the first year of follow-up from the
index revascularization and only one mortality thereafter.  See
Figure 2

On the first year of follow up, the non diabetic group had
a cumulative survival of .955 which decreased to .940 for the
succeeding follow up years.  The diabetic group's cumulative
survival remained stable at 0.950 throughout the follow up
period.  See Figure 3
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Number of Days DM Non-DM
(n=60) (n=67)

0-7 27 (45%)      50 (75%)
14-Aug 19 (32%)      13 (19%)
15-21   8 (13%)        3 (4%)
>21   6 (10%)        1 (1%)

 p value =0.001

Table VI.     Hospital stay

  DM Non-DM P-value
(n=57) (n=65)

Mortality 0  1 (2%) 1

Revascularization from index        PCR
-  CABG 9 (16%) 3 (4%) 0.08
-  PTCA 0 1 (2%)

Lost to follow-up 2 (3%) 2 (3%) 1
Event-free survival 56 (81%) 58 (89%) 0.29

Table VII.   Long term outcome



Discussion
Any coronary revascularization strategy must be evalu-

ated in terms of two treatment goals: to provide a safe and
durable treatment of flow-limiting epicardial coronary obstruc-
tions and to prevent future morbidity and mortality arising from
ongoing atherosclerosis in non-treated coronary segments.

A given target lesion was safely treated, whereby the ath-
erosclerotic segment was converted to a vascular scar virtually
incapable of future renarrowing via atherosclerosis. Long-term
patency can be practically guaranteed after the six-month vas-

cular repair period was reached without significant narrow-
ing.2  Thus, PCR has been viewed almost as a "cure" for ob-
structive coronary disease provided the offending lesion re-
mained patent after six months of follow-up.

Similar to smoking and hypercholesterolemia, diabetes is
an independent risk factor that confers cardiovascular death
through atherosclerosis and its effect is potentiated by hyperg-
lycemia and lipid abnormalities.  In diabetic patients without
coronary disease, the risk of death has been shown to be equiva-
lent to that of non-diabetic patients with prior myocardial inf-
arction.

There are conflicting data on safety and efficacy of coro-
nary angioplasty in diabetic patients.  Numerous studies did
not substantiate meaningful differences in the early outcome
between diabetic and non-diabetic patients10,11,12  but several
analysis confirmed higher periprocedural mortality and the in-
cidence of myocardial infarction in diabetic patients.6

The effectiveness of PTCA in diabetics with multivessel
disease is highly sensitive to severity of atherosclerosis present
at initial therapy.13

In choosing the best treatment for both diabetic and non-
diabetic patients, one must consider the force of atherosclero-
sis progression that may cause future clinically important coro-
nary narrowings and plaque raptures.  The clues that can be
used to predict high-probability atherosclerosis progression are
not exact and include the extent of the disease, seen at coro-
nary angiography, and the patient's risk factor profile, includ-
ing the presence of DM.

Results of the BARI trial,8  RITA-114 and EAST15 sug-
gest that diabetic patients especially those taking oral hypogly-
cemic agents with minimally apparent multivessel disease (two-
vessel disease) could be considered for PCR.

Presently, it is considerably accepted that given the state-
of-the-art technology and availability of stents, diabetes melli-
tus does not appear to adversely affect the immediate outcome
of percutaneous coronary interventions.

Long-term outcome seems to be affected, however.  In
diabetes, increased blood viscosity, increased synthesis of
thromboxane A2, and decreased prostacyclin production are
encountered.  Levels of fibrinogen, Factors VII, VIII and fi-
brinopeptide A is elevated in connection with decreased anti-
thrombin III activity.16

Due to the endothelial dysfunction, coagulation and fi-
brinolytic disturbances, platelet aggregation and thrombus for-
mation are enhanced.  Kornowski, et al17  showed that the rea-
son for increased restenosis in diabetes was the exaggerated
intimal hyperplasia.

The study identified hypercholesterolemia, obesity, NYHA
FC and duration of hospital stay as associated with morbidity
and cardiac mortality.

This study also presented the results of diabetic patients
who underwent angioplasty.  These results were compared with
those of non-diabetic patients who underwent PTCA in the
same institution during the same period.

Figure 3.  Survival Function (Kaplan-Mier Curve)
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Figure 2.  Hazard function (Kaplan Meier Curve)
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Diabetic patients constituted 47% of the population group
(53% in the non-diabetic group) with a mean duration of eight
years of diabetes mellitus.  Hypercholesterolemia was signifi-
cantly noted in the diabetic group (32% vs. 15% p=0.0421)
but the non-diabetics were more often obese. Diabetic patients
have a lower NYHA FC status on admission (53% in Class II)
compared to the non-diabetics (79% in Class I).  Hospital stay
among the diabetics was longer (55% stayed eight days and
longer) than the former group.  Complication rates were noted
to be higher in the diabetics compared to the non-diabetic pa-
tients (21 vs. 13% p = ns).

Higher re-intervention rate in the present study (16% in
the diabetic and 6% in the non-diabetic group) is due to the
non-significantly higher restenosis rate and atherosclerosis rate
in the diabetic patients.  This was corroborated by the results
of other studies.6,9   Furthermore, although Alderman, et al18

pointed out diabetes mellitus to be a risk factor  in atheroscle-
rosis progression within a five-year follow-up period, no sig-
nificant atheroslerosis progression was noted in the follow-up
period of four years in the study of Engelman, et al.19   Long-
term, event- free  survival rate was not significantly different
between diabetics and non-diabetics (81 vs. 89%) at six years'
follow-up.  Similarly, Barsness, et al.20 showed a five year sur-
vival among PTCA patients at 76% in the diabetic and 88% in
the non-diabetic patients.

Mortality rate in both the diabetic and non-diabetic groups
do not differ and remain low.  This contrasted from other au-
thors19,20   who noted significantly higher mortality rates in the
diabetic group.  However, in the study of Przewlocki, et al.,21

low mortality was also noted in the diabetic group whose mean
age was 53.9 years.  In the present study, the mean age was 59
years versus 58 years in the non-diabetic group.

Technologies such as the use of glocoprotein IIb/III a  in-
hibitors and stents22 brachytherapy23 as well as aggressive hy-
poglycemic and hypolipemic therapy24 may significantly en-
hance the results of coronary intervention in patients with dia-
betes mellitus.

Nonetheless, despite the state-of-the-art processes being
presented, the effective therapy of coronary artery disease in
diabetic patients presents a problem, requiring development
of sufficient methods to attenuate the risk in these patients.

Until further evidence is available, all resources should be
exhausted to determine treatment strategies for patients with
coronary artery disease.  Observational databases are impor-
tant resources in medical decision-making, providing a broad
perspective that can enhance randomized trials and provide
useful data to patients and physicians.

The present study, suffers from all the attendant disad-
vantages of a retrospective analysis.  Nonetheless, the present
study can provide some insight into the differences in progno-
sis and long-term results between diabetic and non-diabetic
patients.
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