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Objective—To assesswhether coronary stenting in
diabetic patients providesin-hospital resultsand clinical
evolution similar to those in nondiabetic patients.

Methods—FromJuly ‘97 to April ' 99 we performed
coronary stent implantation in 386 patientswith coronary
heart disease, who wer e divided into two groups: diabetic
patients and nondiabetic patients. Thein-hospital results
and the clinical evolution of each group wereretrospecti-
vely analyzed.

Results — The nondiabetic group comprised 305
(79%) patients and the diabetic group 81 (21%) patients.
Basic clinical and angiographic characteristicswere si-
milar. Angiographic successwasin diabetics= 96.6% vs
in nondiabetics= 97.9% (p=ns). Among the major com-
plicationsinthein-hospital phase, therate of myocardial
infarctionwashigher inthediabetic group (7.4%vs1.9%)
(p=0.022). Inthefollow-up, afavorableand homogeneous
evolution occurred in regard to asymptomatic patients,
myocardial infarction, and death in the groups. A greater
need for revascularization, however, existed in the diab-
etic patients (15% vs 2.4%, p<0.001).

Conclusion —Coronary stenting in diabetic patients
isan efficient procedure, with a high angiographic and
clinical successrate similar to that in nondiabetic pa-
tients. Diabetic patients, however, had a higher incidence
of in-hospital myocardial infarction and a greater need for
additional myocardial revascularization.
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Diabetesmellitusand atherosclerosishaveareciprocal
relation as diabetesis one of the major risk factorsfor the
devel opment of atherosclerosis, whichisthemajor cause of
mortality inthisgroup of patients.

Studies based on pathological and angiographic evi-
dence 2 show ahigher severity and extension of the coro-
nary atheroscl erotic diseasein diabetic patientswith acon-
sequent unfavorableclinical evolutioninthelong-term.

Controversiesin regard to the best strategy for myo-
cardia revascularizationin diabetic patientsstill occur. Per-
cutaneous intervention through balloon catheter angio-
plasty has some disadvantages such as asmaller capacity
for complete revascul arization due to the unfavorable an-
giographic profile and the high incidence of restenosisre-
sultinginhighmorbidity and latemortality *°.

Inthiscontext, coronary stentingisauseful therapeu-
tical optionbecauseit not only reducestheincidenceof res-
tenosisand allows amore compl ete revascul arization, but
alsofacilitatesthe approach of more complex lesionswith
greater safety and alower rate of complications®’.

Our study aimsto assessin-hospital results and the
late clinical outcome of diabetic and nondiabetic patients
undergoing coronary stenting.

Methods

In our service at the Hospital da Beneficéncia Portu-
guesade So Paulo, 430 stentswere implanted in 386 pa-
tientsfrom July 97 to April ' 99. The nondiabetic group
comprised 305 (79%) patientswho received 340 stents, and
thediabetic group comprised 81 (21%) patients, 12 (14.8%)
of whom were insulin-dependent patients, receiving 90
stents. Themean agewas 61 years, and malesprevailed in
both groups(Tablel).

We included patients who underwent stent implan-
tation, with of stable or unstable angina, and acute myo-
cardial infarction. Thegroupswerehomogeneousinregard
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todemographicand basicclinical characteristics(Tablel).
In both groups, the prevailing clinical statuswas unstable
angina, and in the nondiabetic group asymptomatic pa-
tientspredominated (Tablel).

Threedaysprior totheprocedure, whenclinically pos-
sible, the patients received 500mg/day of ticlopidine and
200mg/day of acetylsalicylicacid for 30 daysand duringthe
entireperiod of follow-up, respectively. Inthecatheteriza-
tion laboratory, after selective catheterization of thecoro-
nary artery, 10,000 U of heparin wereadministeredintothe
coronary artery.

Stents were implanted after conventional balloon
catheter angioplasty of thetarget lesion, using final pressu-
resroutinely >10 atmospheres.

Angiographic successwas defined asresidual lesion
<20% in the presence of TIMI Il flow, and the clinical
successwas defined asthe angiographic successin the ab-
senceof major complications (acutemyocardial infarction,
need for emergency myocardial revascularization, and
death). Major vascular complicationsweredefined asthose
complicationsrequiring surgical repair at the site of punc-
tureor bleedingwithahemoglobinlevel fall >5g/dL.

Thepercentagestenosi sand theminimumandreference
luminal diametersof theartery wereanayzed beforeandimme-
diately after the procedurethrough quantitativedigital angio-
graphy, usingtheonlinesystem ToshibaDEF 1000A.

Clinical follow-upwas performed through out patient
visits, direct telephone contact with the patient, or with the
assistant physician.

Continuous variables were expressed as mean and
standard deviation and assessed using the paired and non-
paired Student t tests. Categorical variables presented as
percentageswereanalyzed through thechi-squaretest. A p
value<0.05wasconsidered significant.

Results

Angiographic and clinical successesweresimilar:

Table| - Demographic and clinical data
DM NDM P
(n=81) (n=305)

Age 61.8+11.3 61.3+12.4 NS
Sex 54 (67%) 222 (73%) NS
Hypertension 59 (73%) 192 (63%) NS
Dyslipidemia 45 (56%) 137 (45%) NS
Smoking 13 (16%) 91 (30%) 0,07
Familia history 37 (46%) 168 (55%) NS
Previous TCA 11 (14%) 6 (12%) NS
Previous AMI 16 (20%) 88 (29%) NS
Previous surgery 14 (18%) 55 (18%) NS
Unstable angina 54% 48% NS
Stable angina 26% 21% NS
Asymptomatic 13% 20% 0,088
AMI 07% 11% NS
DM- diabetes mellitus; NDM- nondiabetic; TCA- transluminal coronary
angioplasty; AMI — acute myocardial infarction.
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96.6% and 97.9%, respectively, for the diabetic group, and
92.6% and 96.4%, respectively, for the nondiabetic group
(p=ns).

Angiographic characteristicsweresimilarinregardto
the artery treated, complexity, and length of the lesions
(Tablell). A quantitative digital analysis showed no diffe-
rences, except intheminimumIuminal diameter after thepro-
cedure, which tended to be smaller in the diabetic group
(Tablelll).

During thein-hospital evolution, the diabetic group
showed ahigher rate of acutemyocardial infarction 7.4%vs
1.9% (p=0.022), (fig. 1) inspiteof havingasimilar incidence
of Qand non-Q acutemyocardial infarctionswhen separa-
tely analyzed (Tablel V). Noemergency myocardid revascu-
larizationwasrequired, and 2 (0.6%) patientsinthenondia-
betic group died due to subacute thrombosis of the stent.
Major vascular complications were also similar in both
groups(TablelV).

Inthediabetic group, themeanclinical follow-upwas
10.8+6.12 months, and it wasperformedin 73 (90%) patients.
In the nondiabetic group, the mean clinical follow-up was
11.08+6.31 months (p=ns), and it was performed in 287
(94%) patients. No differencewasobservedintheinciden-
ce of asymptomatic patients (90.4% vs93%) or intheinci-

Table Il — Angiographic characteristics
DM NDM p

Vessel treated (n=90) (n=340)
AD 38% 37% NS
RC 33% 31% NS
NS 10% 11% NS
SVBG 14% 15% NS
Type of lesion
A 04% 04% NS
B1 29% 24% NS
B2 38% 34% NS
C 29% 32% NS
Length
<10mm 21% 24% NS
between10e20mm  47% 53% NS
>20mm 32% 24% NS
DM - diabetes mellitus; NDM- nondiabetic; LAD —|eft anterior descen-
ding coronary artery; RC —right coronary artery; Cx- circumflex coronary
artery; SVBG- saphenous vein bypass graft.

Table |11 — Data from quantitative digital angiography

DM NDM P
(n=90) (n=340)
PreRLD (mm) 3.09+0.42 3.15+0.54 NS
PreMLD (mm) 0.80+0.48 0.88+1.64 NS
Post MLD (mm) 3.20£0.39 3.29+0.30 0.064
% stenose pre 89.3+8.87 88.4+10.7 NS
% stenose pos 1.30+£8.37 2.03+10.7 NS

DM- diabetes mellitus; NDM- nondiabetic; RLD- reference luminal
diameter; MLD—minimum luminal diameter; “pre” refersto prior tothe
procedure; “post” refers to after the procedure
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Fig.1—In-hospital results.

Table 1V - Incidence of in-hospital complications

DM NDM P
(n=81) (n=305)

Any AMI 7,4% 1,9% 0.022
QAMI 2,5% 0,6% NS
Non-Q AMI 4,9% 1,3% NS
Emergency MR 0 0

Death 0 0,6% NS
Vascular complications  6,1% 7,8% NS

DM- diabetes mellitus; NDM- nondiabetic; AMI- acute myocardial
infarction; MR- myocardial revascularization.

dence of patientswith stable angina (6.8% vs 5.0%) and
unstable angina (2.7% vs 1.3%) between the diabetic and
nondiabetic groups, respectively. Ratesof acutemyocardial
infarctionand deathwerea sosimilar; thediabeticgroup, ho-
wever, required moremyocardial revascul arization (15%vs
2.4%) (p<0.001). Thisdirectly influenced the occurrence of
major cardiaceventsinthediabetic group (p<0.0001) (fig. 2).

Discussion

Thepresenceof diabetesmellitusin patientswith co-
ronary atherosclerotic diseaseisamarker of poor prognosis,
representing achallengeto clinicians, intervention cardio-
logists, and cardiac surgeons.

Themetabolicand endothelial changespresentindia-
betic patients and the higher chance of rupture of the
plague, thrombusformation, and exacerbation of theintimal
hyperplasiaaredeterminant factorsof ahigher incidenceof
complications and restenosisin these patients when they
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Fig. 2—NMR—needfor myocardial revascularization; MCE—major cardiac events.
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undergo percutaneous coronary interventions*8%, |nad-
dition, diabetic patientshavemore severe angiographicand
clinical profilesand usually have associated diseases, such
as hypertension, dyslipidemia, coagul opathies, and ne-
phropathies, therefore requiring astrict control because
these factors influence the occurrence of cardiovascular
eventsduring follow-up 1223,

Randomized studies, suchasBARI *and CABRI 5,in
patientswith multivessel lesions have shown ahigher sur-
vival ratefor diabetic patientsundergoing surgery, ascom-
pared with thosetreated with coronary balloon angioplasty.
The EAST study ¢, however, has shown no differencein
patient survival at theend of 5 yearsfor both procedures.

Another study " recently published analyzing pati-
entswho met thecriteriafor randomization but who did not
take part inthe BARI Study has shown asimilar mortality
rate for diabetic patients undergoing balloon catheter
angioplasty and surgery. Somedistinct basic and angiogra-
phic characteristics were observed in the diabetic control
group when compared with the randomized group, asfol-
lows: higher degreeof education, better quality of life, lower
incidence of smoking, and lower degree of left ventricular
dysfunction. They also reported that in the control group,
the diabetic patients undergoing balloon catheter angio-
plasty had alower incidence of triplevessel coronary athe-
rosclerotic disease when compared with the group under-
going surgery.

Theroleplayed by coronary stentsinthetreatment of
diabetic patients has not been totally established. In our
study, wherewe report our experience with coronary sten-
ting, we observed ahigh rate of clinical and angiographic
successfor both groups. Inthein-hospital phase, however,
theincidenceof major cardiac eventswashigherinthedia-
betic group, basically due to ahigher incidence of acute
myocardial infarctioninthisgroup. Thismay beexplained
by the higher predisposition to rupture of the atheromatous
plagueinthese patientswith consequent formation of apla-
telet thrombus, in addition to changes in the coagul ation
system 1237813 |t jsworth stressing that emergency myo-
cardial revascularization was not required for any group,
showing theefficiency of stentingin thiscontext.

Clinical follow-up showed afavorable evolution be-
cause more than 90% of the patients of both groups were
asymptomatic. The same occurred with the incidence of
acute myocardial infarction and latedeaths, but more myo-
cardial revascularizationswere required in the diabetic
group. Studiesby Tilli eta 8, Kastrati eta *°, and Abizaid et
al  have shown aneed twotimesgreater for revasculariza-
tionof thetarget lesion (RTL) by theend of 6 monthsindia-
beti c patientsundergoing stenting. Itsemployment, howe-
ver, showsaclear superiority inrelationto the primary suc-
cess, clinical evolution, andrate of restenosis, ascompared
with conventional balloon catheter angioplasty 2%,

Morerecently, theuseof adjunctive pharmacol ogical
therapy, mainly inhibitorsof thereceptorsof platelet glyco-
proteinlib/ll1a, hasshown additional benefitinthe percuta
neoustreatment of diabetic patients, asshownintheEPIS-
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TENT Study . Inthisstudy, administration of abciximab as-
sociated with coronary stenting caused a50% reductionin
theneed for RTL in that group of patients by the end of 6
months, and this benefit remained after oneyear, evolving
inamanner similar tothat of nondiabetic patients.
Webelieve, asreported by Centemero et al %, that the
mere presenceof diabetesmellitusshould not determinethe
type of revascularization (percutaneousor surgical). Other
factors should be considered asfollows: presence of asso-
ciated comorbidities; typeof clinical presentation of thedia-
betes; patient’s age; morphologica and angiographic cha
racteristics of thelesions; extension of the coronary athe-
rosclerotic disease; presenceof ventricular dysfunction; and
thesocial, economical, and culturd level of thepatient.
Finally, weshould await the conclusion of randomized
studies(ARTS, SOS), whichincluding theanal ysisof sub-
groups, such asdiabetic patients, will provideimportantin-
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formation about the efficacy of stent implantation versus
surgery in patientswith multivessel lesions.

Therecent ARTS Study % comparing the efficacy of
stenting versussurgery in patientswith multivessel lesions
has shown ahigher incidence of patientsfreefrom compo-
und events (death, myocardial infarction, surgery, or re-
PTCA) inthesurgical group by theend of oneyear (87.8%
Vs 73.7%; p<0.001). Thisdifferencebasically resultsfroma
greater need for anew angioplasty inthegroup undergoing
the percutaneous procedure. Analysis of the diabetic sub-
group, however, has shown that agreater difference favo-
ringthesurgical group exists(82.3%vs60.7%, p<0.001) and
that theisolated use of stentsin diabetic patientswith mul-
tivessel lesionsis not enough to optimize theresults. The
ARTS Study hasal so stressed theimportance of theadjunc-
tivepharmacol ogical therapy withinhibitorsof PG I1b/111ain
the percutaneous approach of these patients.
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