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Summary

Objective: Diabetics with coronary artery disease face a high risk of adverse events following coronary revascularization. However,
recurrence rates of after the first revascularization have never been appraised. The aim of this study was to evaluate recurrent events in
diabetics undergoing percutaneous coronary intervention (PCI) in the current era.

Material and Method: Authors collected baseline and outcome data of consecutive type-2 diabetics treated with PCI (January 2005-De-
cember 2008). End-points of interest were the long-term rates of major adverse cardiac events (MACE: cardiac death, myocardial infarc-
tion [MI], percutaneous target vessel revascularization [TVR-PCI], or coronary artery bypass grafting [CABG]), non-TVR PCI, and stent
thrombosis.

Results: A total of 429 diabetics were included, 191 (44%) insulin-dependent, with drug-eluting stents implanted in 232 (54%). After a
median of 38 months, events were as follows: MACE in 167 (38.9%) subjects, cardiac death in 38 (8.8%), MI in 42(9.8%), TVR PCI in 130
(30.3%), CABG in 11 (6.2%), non-TVR PCI in 52 (12.1%), and definite stent thrombosis (2.1%). Among the 129 patients undergoing TVR
PCI as first event, as many as 28 (21.7%) underwent a second TVR PCI, 7 (5.4%) underwent a third TVR PCI, and a further 2 (1.5%) under-
went a fourth TVR PCI, whereas CABG was performed in 2 (1.5%)and non-TVR PCl in 4 (3.1%)).

Conclusion: This work, originally reporting on risk of recurrent repeat revascularization events among diabetics treated with PCI, showed
that adverse events occur frequently in these patients, but can be managed in most cases safely and successfully by means of repeat PCI only.
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Introduction diabetes as it recognizes a unique pathophysiology.?
Several features of atherosclerosis make diabetic pa-

Many complications develop in diabetics: microvas- ;0146 5 16 4 times more likely to develop coronary ar-

cular complications, including retinopathy, nephropa-
thy, and neuropathy, and macrovascular complications,
and including cardiac, cerebrovascular, and peripheral
vascular complications.!! Cardiovascular disease is the
principal cause of death and disability in people with

tery disease than non-diabetic patients and to manifest
this condition earlier in life. moreover, many observa-
tional and experimental data showed a worse progno-

sis for diabetics experiencing a myocardial infarction
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(MI) or undergoing coronary revascularization.’) The
presence of several comorbidities, multivessel and dif-
fuse coronary disease with small vessel diameter, long
lesions and plaques prone to rupture, together with ac-
celerated atherosclerosis progression, compromises pe-
riprocedural and long-term outocomes of both coro-
nary artery bypass grafting or percutaneous coronary
intervention (PCI)."* Indeed, owing to its unique patho-
physiologic milieu and unfavorable anatomical pattern,
diabetes makes either revascularization approach seem-
ingly suboptimal. Diabetic patients thus clearly need,
in addition to optimal medical therapy, various thera-
peutic strategies for myocardial ischemia tailored to the
different stages of disease.

In such a setting, many studies have explored the
long-term risk of single or first ever adverse events after
coronary revascularization in diabetics, but none sis-
tematically appraised to date the risk of date the risk of
recurrent and repeat adverse events, e.g., PCI followed
in the same patient by bypass grafting and then another
PCI. We thus aimed to retrospectively assess intermedi-
ate and long-term recurrences of major adverse cardiac
events and repeat target vessel revascularizations in a
cohort of diabetic subjects undergoing PCI.

Materials and methods

Specifically, a series of 429 consecutive patients
were enrolled according to the following criteria: 1)
previous or new diagnosis of type 2 diabetes mellitus
according to contemporary American Diabetes Associ-
ation criteria,® with patients classified as “non-insulin
requiring”, including patients treated with diet and/or
oral hypoglycemic drugs but no insulin, and “insulin
requiring”, including patients treated with insulin re-
gardless of other therapies; and 2 treatment with PCI
between July 1, 2002, and December 31, 2005 at our
Center, with implantation of bare-metal stents and/or
drug eluting stents. Age, acute ST-elevation MI, com-
bined treatment with the implantation of both bare-met-
al and drug eluting stents in the index procedure were
not exclusion criteria.

All patients completed a written informed consent
form, and institutional Ethic Committee approval was
waived given the observational design of the study.
All procedures were performed according to standard

guidelines for PCL! but interventional strategy and
choice of device were decided by the attending physi-
cian Patients who were not chronically receiving aspi-
rin, were pretreated with a 500 mg oral loading dose
at least three hours before the procedure, or a 300 mg
intravenous loading dose directly before the procedure.
Premedication included also a loading dose of 300 mg
of clopidogrel the day before a planned procedure or
600 mg at least two hours before a procedure for non-
ST- elevation acute coronary syndrome. All patients
received intra-arterial unfractioned heparin to maintain
an activated clotting time longer than 250 seconds.

The use of glycoprotein IIb/Illa inhibitors was left
at the operator’s preference. Angiographic success was
defined as residual diameter stenosis<30% by visual
estimate in the presence of a thrombolysis in MI grade
3 flow. Revascularization was considered functionally
complete in case of effective treatment of all epicar-
dial vessel with diameter >2.25 mm, supplying viable
areas of left ventricular myocardium, and affected by
a diameter stenosis 75% by visual estimate. After the
procedure all patients were prescribed lifelong aspirin
(70-325 mg/d). In addition, one month of clopidogrel
(75mg/d) or ticlopidine (250 mg twice a day) was rec-
ommended for patients treated with bare-metal stents,
at least three-six months following drug-eluting stent
implantation, and, in any case, at least 9-12 months fol-
lowing a non-ST-elevation acute coronary syndrome.

The primary outcome measure of this study was the
cumulative incidence in hospital and at follow-up of
major adverse cardiac events (MACE), defined as the
composite of 1) cardiac death (all death were consid-
ered cardiac unless an unequivocal non-cardiac cause
could be established); 2) MI;®®! 3) target vessel revascu-
larization (TVR, any repeat percutaneous intervention
or surgical bypass of any segment of the target vessel).
The target vessel was defined as the entire major cor-
onary vessel proximal and distal to the target lesion,
which includes upstream and downstream branches and
the target lesion itself. Any percutaneous procedure
planned to complete the index revascularization was
considered part of the index procedure, not a repeat re-
vascularization.

Predefined secondary outcome measures were: 1) non
cardiac death (non-cardiovascular death or vascular non-
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cardiac death); 2) MI; 3) percutaneous TVR; 4) percuta-
neous non -TVR ( i.e., a repeat percutaneous interven-
tion driven by any lesion located in a epicardial vessel
ferent from the target vessel); 4) surgical revasculari-
zation by means of coronary artery bypass grafting; 5)
stroke; 6) stent thrombosis (divided into definite, prob-
able and possible according to the Academic Research
Consortium recommendations).” For each patient, base-
line demographic data, cardiovascular risk profile, treat-
ment for risk factor control, other medical history data,
as well as procedural and angiographic follow-up details
were obtained from the institutional database, visits at
the outpatient clinic or telephone interviews. All previ-
ous mentioned data were collected using individualized

case report forms and entered into a dedicated database.
Statistical analysis

Continuous variable are presented as mean standard
deviation or median and interquartile range. Student’s
test and/or analysis of variance were performed to de-
termine differences between mean values. Categorical
variables are reported as absolute values and percent-
age with 95% confidence intervals, with comparisons
made with the chi-square test or Fisher exact test where
appropriate. Two-tailed probability values <0.05 were
considered statistically significant. Data were analysed
with CIA, Epilnfo ad SPSS softwares.

TaBLe 1.—Baseline clinical characteristics of patients according to treatment group,

2 DES Bath 5
N N e (Nelsd Gy P

Age (meanz5D), y G4.8£10.6 6594100 697205 67.3x10.2  0.0001
Male gender N. (96) 86 (65) 74(75) 138700  298(69)  0.2489
Duration of diabetes (meant+DS), y 1494100 16898 14.2:10.2 16.7£10.9 0.3305
Ejection fraction (mean+DS3), % 54.3£10.7 49.9¢11.6 S50.6£12.0 520116 0.0070
Hypernension N. (%) 117 (38) 91 (92) 171 (87) 379 (88) 04209
Dyslipidemnia M. (%) 108 (81) FA(TTY 139071y 325(73) 00826
Family history of coronary discase M. (%) 26 (20) 12(12) 37 a9 7507 0.2729
Current smoker N, (%) 13 (10 16 (16) 27 (14) 56(13) 03368
Former smoker N. (94) 54 (400 37 (37 80 (41) 171 (400 0.8470
Body mass index (mean+503) kg/m( 27848 275238 281345  27.9x44 07200
Renail Failure M. (%)

Serum creatinine ? 2mg/dL 10 (8) 10 (10) 23012 43 (100 0.4672

Dialysis 32 5(5) 905 17 (4) 0.4685
Peripheral vasculopathy N. (%) 19 (14) 2828 600G 107 (25) 0.0026
Chronie obstructive pulmonary disease M, (94) 4(3) 6 (5) 14 (7 24(3)  0.2754
Severe valvulopaty N. (36) 6 (4) 4(4) 20000 307  0.0605
Previous myocardial infarction N, (36) 47 (35) 32 (39 87 (44) 173 (400 0.2704
Previous coronary angioplasty N. (34) 43 (32) 24 (24)  43(22)  110026)  0.0941
Previous bypass surgery M. (96 22 (16) 22 (22) 35 (18) 79(18)  0.5165
Previous stroke N. (%) 16)] 3(3) 9(® 16(4)  0.6997
Admission diagnosis N. (%)

Stable angina or silent ischemia 35 (26) 35035 56 (28) 126 (290 03025

Unstable angina G4 (48) 28(28) 620310  154(36) 0.0016

Mon-5T-elevation myocardial infarction 21 (16) 20 (200 46 (23) 87 (20)  0.245%

§T-elevation myocardial infarction 13 (100 16 (16) 3307 62 (14)  0.1799
Medical therapy N. (36)

Oral antidiabetic agents 62 (47 43 (433 81 (41) 186 (43) 06131

Insulin 57 (43) 46 (46) 92 (47) 195 (46)  0.7687

Angiotensin-converting enzyme inhibitors or angiotensin- 99 (74) 67(68)  124(63)  200(67 0.0912

receptor blockers

Calcium-channel blockers 33 (25) 25 (25) 51 (26) 109 (25) 09752

blocker 114(86) 73074 138700  325(76) 0.0043

Mitrates 34 (23) 31 (31) G4 (32) 120 (30)  0.3838

Statins 87(65)  63(63) 109(55)  259(60) 0.1389

Antiplatelet agents 120097)  97(98) 179(91)  405(94) 0.0125

Dual antiplatelet therapy duration after index procedure 2.0£2.7 4.9+2.6 1.0%2.6 3.2+2.0 <=0.0001

{mean+SD), months

Defined as combined treatment with bare-metal stents (BMS) and drog eluting stents (IDES).
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Results

A total of 429 subjects met the study inclusion cri-
teria. Baseline characteristics according to sent type
are presented in Table I. Overall, age was 67.3 10.2
years, and 69% of the patients were male. The clinical
characteristics of the present cohort of patients than for
diabetics in previously reported studies. Indeed, 88%
(379 patients) had hypertension, 75% (323) had dyslip-
idemia, and their body mass index was 27.9 4.4 kg/m?.
Insulin-requiring diabetes was observed in 46% (195)
of subjects and often the index procedure was not their
first original revascularization procedure, as 40% (173)
had experienced, as 40% (173) had experienced a previ-
ous MI, 26% (110) a previous coronary angioplasty and
18% (79) a prior bypass surgery. Diagnosis at admis-
sion was stable angina or silent ischemia for 29% (126)
of patients. Compared with subject who received drug-
eluting stents, those who received bare-metal stents had
a more severe clinical profile: they were older (P<0.01),
ha poorer left ventricular ejection fraction (P<0.01) and
more diffuse atherosclerosis (ie concomitant peripheral
artery disease, P<0.01). The duration of dual antiplate-
let therapy was 5.0 2.7 month after drug-eluting stent
implantation, 1.0 2.7 month after bare-metal stenting,
and 4.9 2.6 months after combined treatment with both
drug-eluting and bare-metal stents. In 6% (24) of cases
dual antiplatelet therapy was not administered at dis-

charge because of drug intolerance.

As show in Table I, multivessel disease was present
in 73.6% (316) of subjects, 3 1.7 lesions were treated
per patient, and 3 1.8 stents were implanted per patient.
Concerning stent type, 197 (46%) received only bare-
metal stents, 133 (31%) received only drug-eluting
stents (sirolimus or paclitaxel-eluating stents), and
99 (23%) received both bare-metal and drug-eluating
stents. There were significant differences between these
groups in terms of angiographic characteristics, with
a more complex procedural profile for patients treated
with both stent types, and an excess of drug-eluting stent
implantation at bifurcation lesions and unprotected left
main (all P<0.05). Follow-up duration was thus 41.0
12.2 months (median 38.5 months,interquartile renge).

The three-year cumulative incidence of MACE was
38.9% (167) with a significantly better outcome in the
drug-eluting stent only group. The overall rate of MI
was 9.8% (42), with only 1 (0.2%) patient facing a
second MI. Revascularization procedures occurred as
follows: bypass grafting in 2.6% (11), first percutane-
ous TVR in 6.7% (29), third percutaneous interventions
on epicardial vessels not previously treated: 1.1% (52)
of patients underwent a first percutaneous non TVR,
1.6%(7) a second percutaneous non TVR, 0.5% (2) a
third percutaneous non- TVR. Comparisons between
groups showed that patients treated with bare-metal

TaBLE 11.—Angiograpbic and procedural characteristics according to treatment group.

Variable (NT;.:_;EJ
Multivessel discase N. (%) a2 (69.2)
M. of diseased vessels/patient (mean=502) 2.0+0.8
M. of treated vessels/patient (meanxSD) 1.620.9
M. of wreated lesions/patient {meanz50) 2.6+1.6
Vessel reated N, (%)
Left anterior descending 84 (63.1)
Lefi circumflex G4 (48.1)
Right coronary artery 53 (39.8)
Venous graft 3(2.2)
Unprotecied left main N. (%) 14 (10.5)
Chronic total occlusion M. (%) 24 (18.0)
In-stent restenosis N (%) 18 (13.9)
Bifurcation lesions M. (%) 32 (24.1)
Stent implanted/patient (mean+SD) 2.4+1.8

Owerall P

Both BMS
(MN.=90) (MN.=197) (M. =429)

80 (90.9) 134 (68.0) 316 (73.0) <0.0001
2.420.6 2.0+0.8 2.1+0.8 =0.0001
21206 1.620.7 2.0+0.7 0.0001
4.1+1.8 25+1.4 3.0+1.7 <0.0001

83 (83.8) 117 (59.4) 284 (66.2) 0.0001

67 (67.7) 104 (52.8) 235 (54.8) 0.0093

47 (47.5) 86 (43.6) 186 (43.3) 0.5074
4 (4,00 15 (7.6) 22(5.1) 0.0821

17 (17.2) 5(2.5) 36 (8.4) <0.0001

25 (25.5) 36 (18.3) 85 (19.8) 0.3013

7 (7.1} 15 (7.6) 40 (9.3) 0.1310

27 (27.3) 28(14.2) 87 (20.3%) 00132

4.0+1.7 2.4+1.6 3.0+1.8 0.0001

Defined as combined treatment with bare-metal stents (BMS) and drug eluting stents (DES),
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TasLe IIL.—In-hospital outcomes according to treatment grotup.

. DES h M ve
Variabie (M.=135) {rﬁw} (Nfa-lg:r;r (ﬁ..‘*é‘ég; P

Major adverse cardiac eventst M. (34) 32.2) 13 (13.1) 25027 41 (9.9) 0.0026
Death N, (%) 00 00 5(2.5) 5(1.2) 0.0508
Myocardial infarction M. (%) 322 13 (13.1) 20(10.1) 36 (8.4) 0.0060
Coronary bypass grafiing N. (46) 1Y (1)) 1{1.3 0(0) 1{0.2) 0.1881
Re-PCI M. (94) 0 (0} 1(1.0% 3(1.5) 4 (0.9) 0.3673
Stroke M. (%4) 0 0 201.0) 2(0.5) 0.3063

*Defined as combined treatment with bare-metal stents (BM3) and drog eluting stents (DES); {Defined as cardiac death, myocar-
dial infarction, target vessel revascularization percutaneous coronary intervention (PCI) or coronary bypass grafting.

stents had a significantly higher cardiac (P=0.03) and
non cardiovascular mortality (P=0.01), data to be read
together with their older age at the time of index proce-
dure (P<0.01) and longer follow-up duration (P<0.01).

Further differences were assessed in the number
of angiographic follow-up procedures (P<0.01), per-
cutaneous TVR (P<0.01) and percutaneous non TVR
(P<0.01) performed in the drug-eluating stent group
versus the bare-metal stent counterpart.

We adjudicated 9 (2.1%) definite stent thromboses: 4
(0.9%) occurred within 30 days from index procedures
(early), and 5 (1.2%) occurred following this period
(late or very ate). Of note, no difference in incidence
of definite, probable and possible stent thrombosis was
detected among stent type groups (P=0.09, P=0.88
and P=0.55 respectively). Finally, subgroup analysis
showed a higher frequency of all causae death (22.6%
vs 9.8%, P<0.01) and MI (13.8% vs 6.4%, P<0.01) for
insulin requiring diabetics compared to non insulin re-
quiring patients. (Figures 1-5) allow to follow the as-
signment of study population to all possible outcomes,
particularly to follow the real sequence of revasculari-
zation events.

Specifically, following the index procedure the
first event was a percutaneous TVR in 30.1% (129)
(95% CI: 25.9-34.6), bypass grafting in 2.1% (9)
(95%CI:1.1-3-9), and percutaneous non TVR in 65%
(28) (95%CI:4.6-9.3), with following-up showing
42.2% (181) (95% CI:37.6-46.9) of patients alive with-
out repeat revascularizations, 11.2% (48) (95% CI: 8.5-
14.5) dead without repeat revascularizations, 7.9% (34)
(95% CI:5.7-10.9) untraceable (figure 1). Among 129

patients undergoing percutaneous TVR as first event,
21.7% (28) (95% CI: 15.5-29.6) underwent a further
percutaneous TVR, 0.8% (1) (95% CI:0.1-4-3) experi-
enced bypass as second final event, 1.5% (2) (95% CI:
0.4-5.5) underwent a percutaneous non-TVR followed
in one case (0.8%) (95% CI:0.1-4.3) by a third identical
event (Figure 2). Subjects free from further revascu-
larizations were 65.1% (84) (95% CI: 56-72.8) living
were 65.1% (84) (95% CI: 6.6-17.4) deceased.

In the group undergoing percutaneous TVR as sec-
ond event, a third percutaneous TVR was performed in
25.0% (7) (95% CI: 12.7-43.4) of patients, 7.1% (2)
(95% CI: 2.0-22.6) of them underwent a fourth percu-
taneous TVR, and 17.8% (5) (95% CI: 7.9-35.6) were
alive without further interventions (Figure 3). In only
one case (3.6%) (95% CI: 0.6-17.7) the third event
was surgical revascularization, whereas another patient
(3.6%) (95% CI:0.6-17.7) underwent percutaneous
non-TVR with a subsequent fourth analogous event.
Surviving patients without events were 60.7% (17)
(95% CI: 42.4-76.4), and deceased without revasculari-
zation 7.1% (2) (95% CI: 2.0-22.6).

During the follow-up 28 subjects underwent only
percutaneous revascularizations of epicardial vessels
different from the target vessel: 10.7% (3) (95% CI: 3.7-
27.2) of them needed a second percutaneous non-TVR,
and 3.6% (1) (95% CI: 0.6-17.7) a third percutaneous
non-TVR (Figure 4). Of the remaining patients 82.1%
(23) (95% CI: 64.4-92.1) were alive without revasculari-
zation, 7.1% (2) (95% CI: 2.0-22.6) died without events.

Surgical revascularization occurred as a first event
following index revascularization in 2.1% (9) of cases

Pollice F, Pollice P, Jacob L. Percutaneous coronary revascularization in diabetics. EJCM 2013; 01 (2): 36-44. DOI: 10.15511/ejcm.13.00236
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(Figure 5). Among them one patient (11.1%) (95% CI:
2.0-43.5) had a second and a third event, both percutane-
ous TVR. In another one (11.1%) (95% CI: 2.0-43.5) per-
cutaneous non-TVR was performed as second event. No
second event. No second bypass grafting took place and
one patient (11.1%) (95% CI: 2.0-43.5) deceased with-

lem of recurrent events in diabetics undergoing per-
cutaneous revascularization, are as follows: 1) repeat
target vessel and non-target vessel revascularization
occur frequently in this patient population, but can be
managed in a safe and successful fashion by means of
repeat PCI in most cases; 2) the sequence of revascu-

out other revascularizations, whereas 6 (66.6%) (95%
CI: 35.4-87.9) were alive without further events.

larization events may be very complex in a minority of
subjects, thus the treatment of any new adverse event
. . should be individualized and clinically driven, but also
Discussion
based on coronary anatomy and addressed to the par-

The main findings of this study, appraising the prob-  ticular stage of diabetic disease; 3) careful clinical fol-

e e

s e

429 diabetic patients treated with PCI l

—

|
A . ! ! |

DECEASED WITHOUT
IstTVRPCT || CABG NONTVR RE?LEL";,ER“'&L%‘:‘CEI N REPEAT LOSTTO
120 (30.1%) || 921%) || PCI28 (6.5%) e e REVASCULA- FOLLOW -UP 34
[95%CI: [95%:C1: [95%C1: (42.2%) [95%CI: RIZATION 48 (7.9%)
25.9-34.6] 1.1-3.9) 46.93) e (11.2%) [95%C: [95%CT: 5.7-10.9]
' ' 8.5-14.5]

Figure 1.—Occurrence of a first cardiovascular adverse events, reported as N., %, and 95% confidence interval. CABG:
coronary artery bypass grafiing; NON TVR PCI: non target vessel revascularization percutaneous coronary intervention;
TVR PCI: target vessel revascularization percutaneous coronary intervention.

129 patients with 1¥ TVR PCI J

{ ! l“] ) l

ALIVE WITHOUT
FURTHER REVASCU-

DECEASED WITHOUT

FURTHER REVASCU-

LARIZATION 84 (65.1%) LARIZATION 14 (10.8%)
[955%CL 536.6-T2.8] [95%CT: 6.6-17.4]

20d NON TVR
PCL2(1.5%)
[95%CI: 0.4-5.5)

C 1
v !

CABG
1 (0.8%)
[95%CI: 0.1-4.3)

and VR PCI
28 (21.7%)
[95%CI: 15.5-29.6]

——

ALIVE WITHOUT o
FURTHER REVASCLU- IWNONTVR
LARIZATION 2 (1.5%) PCT 1 (0.8%)

[95%:C1: 0.1-4.3]

[95%Cl: 0.4-5.5]

s ——

Figure 2—Need of new revascularization procedures following a first repeat percutaneous coronary intervention,
reported as M., %, and 93% confidence interval. CABG: coronary artery bypass grafting; NON TVR PCI: non target ves-
sel revascularization percutaneous coronary intervention; TVR PCI: targer vessel revascularization percutaneous coro-
nary intervention.
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28 patients with 2™ TVR PCI

: ! !

! !

31d NONTVR
PCL 1 (3.6%)
[95%Cl: 0.6-17.7)

CABG
1 (3.6%)
[95%Cl: 0.6-17.7]

314 TVR PCI
7 (25.0%)
[95%CI: 12.7-43.4]

ALIVE WITHOUT DECEASED WITHOUT

FURTHER REVASCLU- FURTHER REVASCU-

LARIZATION 17 (60.7%:) LARIZATION 2 (7.1%)
[95%CI: 42.4-76.4) [95%CIL: 2.0-22.6]

Y

ALIVE WITHOUT
FURTHER REVASCU-
LARTZATION 5 (17.8%)

[959%CT: 7.9-35.6]

4thvR PCI
2(7.1%)
[95%CI: 2.0-22.6]

I

!

4% NON TVR
BCI I (3.6%)
[95%CI: 0.6-17.7]

Figure 3 —Need of new revascularization procedures following a second repeat percutaneous coronary intervention,
reported as N, %, and 95% conlidence interval. CABG: coronary artery bypass grafting; NON TVR PCI: non target ves-
sel revascularization percutaneous coronary intervention; TVR PCL: target vessel revascularization percutaneous coro-

nary intervention,

low-up and maximal medical therapy remain pivotal in
these patients, who can experience adverse events even
several months or years following the index procedure
and despite long periods of well being and freedom
from angina or ischemia.

Diabetes mellitus is a recognised major risk fac-
tor for cardiovascular morbidity and mortality' and
an independent predictor of restenosis after coronary

stenting.['” Several studies on the pathophysiology of
diabetic coronary heart disease only partially explained
the excess risk of adverse events by means of frequent
comorbidities, conferring a crucial role to dysmetabolic
features of diabetics condition itself and systemic in-

flammation.>'!!

Unselected diabetics have a cardiovascular risk pro-
file higher than patients enrolled in clinical trials. Their

28 patients with NON TVR PCI

]

|

|

20d NON TVR
PCI 3 (10.7%)
(95%CI: 3.7-27.2)

ALIVE WITHOUT FURTHER
REVASCULARIZATION 17 (82.1%)
[955:C1: 64.4-92.1]

DECEASED WITHOUT FURTHER
REVASCULARIZATION 2 (7.1%)
[95%CI: 2.0-22.6]

v | v
ALIVE WITHOUT FL!F{TIIER

REVASCULARIZATION 2 (7.1%)
[95%:CI: 2.0-22.6]

31 NON TVR
PCI 1 (3.69)
[95%CI: 0.6-17.7]

Figure 4.—Need of new revascularization procedures driven by coronary lesions located in epicardial vessels not trea-
ted during the index PCI, reported as M., %, and 95% confidence interval. CABG: coronary artery bypass grafting; NON
TVR PCL: non target vessel revascularization percutaneous coronary intervention; TVR PCL: target vessel revasculariza-

lion percuanecus coronary intervention.
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clinical and angiographic complexity may be the plau-
sible explanation for the relatively poor short and long
term outcomes reported in this study.

Notwithstanding the rather complete revasculariza-
tion obtained with the index procedure and secondary
prevention medical care at discharge, more than one
third of patients underwent a percutaneous or surgical
re-intervention. Both in-stent restenosis and disease
progression led to multiple subsequent revasculariza-
tion, with no single sequence of interventions yielding
complete freedom from adverse events.

Our study is unlike to randomized trials or observa-
tional studies comparing performance of drug-eluating
and bare-metal stents. Instead, we examined safety and
efficacy end points long after the occurrence of first ad-
verse events. We thus obtained detailed information on
the influence of diabetes on the response of these pa-
tients to percutaneous revascularization. Considerable
recurrences of intervention for myocardial ischemia
emerged at three-year follow-up, a long period to ex-
plore device properties, but brief when related to dia-
betes disease duration. The phenomenon evaluated in
our analysis may thus assume greater proportions in the
whole history of disease of diabetics.

Further studies based on the present design should
investigate a more homogeneous population with a
longer follow-up. Nonetheless, coronary revasculariza-

tion maintain a prominent role in managing the heavy
burden of coronary disease in diabetics, and the per-
cutaneous approach is likely to extend its applications
thanks to growing evidence for safety and efficacy of
drug-eluting stents. This observational study, the first to
examine the risk of recurrent averse events, adds new
important information to our knowledge of coronary
stenting in real-world diabetics. A randomized clinical
trial clearly appears unsuited to explore an objective as
complex as multiple repeat revascularizations.

Selection bias should not be a major internal study
limitation because losses to follow-up were 7.9% an ac-
ceptable number given the all-comers population and
the long term clinical follow-up. We cannot however
exclude that primary outcome measures could be un-
derestimated since only symptoms lead to repeat inter-
ventions and no systematic angiographic control nor
testing for silent ischemia was planned.

Conclusion

In conclusion, this study, originally reporting on the
risk of recurrent repeat revascularization events among
diabetics treated with PCI, shows that repeat target ves-
sel and non target vessel revascularization occurs fre-
quently in this patient population, but can be managed
in most cases in a safe and successful manner by means
of repeat percutaneous intervention.

9 patients with CABG ‘

Lo

! }

POST-CABG TVR FURTHER CABG POST-CABG NON
PCT1(11.15) 0{0%) TVR PCI 1 {11.1%)
[95%CT: 2.0-43.5] [95%C1; 0.0-29.9] [05%CI: 2.0-43.5)

2™ POST-CABG
TVR PCIL 1 (11.1%)
[95%CT: 2.0-43.5]

ALIVE WITHOUT DECEASED WITHOUT
FURTHER REVASCLU- FURTHER REVASCU-
LARIZATION 6 (66.6%) LARIZATION I (11.1%)
[95%CI: 35.4-87.9) [25%C1: 2.0-43.5]

Figure 5.—Need of new revascularization procedures following a repeat surgical revascularization, reported as N., %,
and 953% confidence interval CABG: coronary artery bypass grafting; NON TVR PCI: non target vessel revascularization
percutanecus coronary intervention; TVR PCI: target vessel revascularization percutaneous coronary intervention,
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