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Abstract
Aims: The objective of the study is to determine the demographics and the in-hospital outcome of diabetic

and non-diabetic patients treated with percutaneous coronary interventions (PCI) in Europe, to report the

type of equipment and technology used for PCI procedures in diabetics and to clarify whether the treatment

of diabetic patients complies with current European Society of Cardiology (ESC) guidelines.

Methods and results: A total of 14,458 patients treated with PCI were enrolled from 29 member countries of

the ESC between June 2005 and January 2006. Data were collected on patient characteristics and

treatment, using new Cardiology Audit and Registration Data standards.

In total, 3,603 patients (24.9%) were diabetic. Diabetics were older, more often female and had a higher

body mass index than non-diabetics. Diabetics had higher rates of hypercholesterolaemia and hypertension,

while current smokers were more frequent in the non-diabetics. Diabetics also had significantly higher rates

of previous cardiovascular events. Clopidogrel was administered only in 48.1% of diabetic patients before

PCI, while IIb/IIIa inhibitors were 22.9% during PCI. At discharge, there was a major adjustment of treatment

with increases in the use of Beta-blocker (80.4%), angiotensin converting enzyme inhibitor (ACEI, 71.3%)

and statins (89.8%) compared with on admission (Beta-blocker 60.9%, ACEI 55.0%, statin 63.1%). In-

hospital mortality was higher in diabetics (1.8% vs 1.2%) although the in-hospital MACCE rate was not

significantly different (3.6% vs 3.0%, p=0.09).

Conclusions: Diabetic patients treated with PCI were older with more comorbidity. According to ESC

guideline, the under-usage of clopidogrel, GP IIb/IIIa inhibitors should be improved. PCI is now taken as

a good opportunity to adjust the use of appropriate medication.
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Introduction
Diabetic patients are known to have an aggressive form of

atherosclerosis with less favourable long-term survival following

percutaneous coronary intervention (PCI) as compared to non-

diabetic patients1-4,6-10. Currently, about 20% of patients with

clinically established coronary artery disease have previously

diagnosed diabetes and the prevalence of undiagnosed diabetes is

also high11-12.

The European Heart Survey (EHS) Programme is aimed at providing

up-to-date information on the current state of cardiovascular disease

in Europe13,14. The most recent survey was performed in 2005-2006

for the percutaneous coronary intervention (PCI) registry database.

General objectives of the survey included the determination of

regional variations in the indications for revascularisation, and the

assessment of the immediate, in-hospital outcome of patients

assigned to different treatment strategies stratified by the clinical

presentation and severity of coronary artery disease and patient

comorbidities.

In this study, we investigated the EHS PCI database to: i) determine

the demographics and the in-hospital outcome of diabetic and non-

diabetic patients treated with PCI in Europe; ii) report the type of

equipment and technology used for PCI procedures in diabetics and

iii) clarify whether the treatment of diabetic patients complies to

current European Society of Cardiology (ESC) guidelines5,15.

Subjects and methods

Study population

Between June 2005 and January 2006, 137 centres from 29

member countries of the European Society of Cardiology (ESC)

enrolled 14,458 patients who underwent PCI. Data were collected on

patient characteristics and treatment, using new Cardiology Audit

and Registration Data standards (CARDS)16.

Definition

Previous history was obtained from the patients’ medical notes,

referral letters or information from the patients’ family. Myocardial

infarction was defined according to ESC/ACC guidelines5. MACCE

was a combined endpoint of death, stroke or myocardial infarction.

Major bleeding was defined as overt clinical bleeding associated with

a drop in haemoglobin of greater than 5 g/dl or in haematocrit of 15%.

Statistical methods

Categorical data are presented as percentages. For continuous

variables the mean ± standard deviation is shown. Subgroups were

compared by Pearson chi-square test with respect to dichotomous

or nominal categorical variables, by Mann-Whitney U-test with

respect to ordinal and continuous variables, and by log-rank test with

respect to the discrete durations of recommended antiplatelet

therapy. Independent predictors of hospital mortality were analysed

by stepwise selection in a logistic regression model using

a significance level for entry of 0.1 and for stay of 0.15. Age, sex,

ongoing ACS, elective PCI and the characteristics listed under past

history relevant to CAD and risk factors in Table 1 were included as

potential predictors. A significance level of 0.05 was assumed and all

p-values are the results of two-tailed tests. The statistical computations

were performed using SAS, version 9.1 (Cary, NC, USA)

Table 1. Patient characteristics, clinical presentation and
angiographic results.

                                        Diabetics       Non-diabetics  p-value
                                       (n=3,603)       (n=10,855)

Demographics
Age, years                              65.7±10.3      62.9±11.8      <0.001
Male                                      67.7             76.9              <0.001
BMI, kg/m2                             29.0±6.3       27.4±8.1        <0.001

Region                                                                              <0.001
Northern Europe                        6.2               8.6
Western Europe                       24.9             25.0
Central Europe                        25.0             29.0
Mediterranean                         43.9             37.4

Past history relevant to CAD         60.1             49.7              <0.001
Previous MI                            36.4             31.1              <0.001
Previous PCI                           25.2             20.9              <0.001
Previous CABG                          9.6               6.7              <0.001
Valvular heart disease                2.9               2.1                0.006
Previous CHF                            8.1               7.2                0.11
Previous Stroke                         6.1               3.6              <0.001
Peripheral vascular disease       10.6               5.7              <0.001
Chronic renal failure                  6.1               2.5              <0.001

Risk factors
Current smoker                        19.0             31.6              <0.001
Hypertension                          77.5             61.4              <0.001
Hypercholesterolaemia             69.2             61.2              <0.001

Initial clinical assessment                                                    <0.001
ACS with ongoing instability     29.3             33.6
Stabilised ACS                         25.9             24.4

Elective PCI                            44.8             42.0
ST-elevation MI                       15.4             19.6              <0.001
STEMI / primary PCI                13.2             16.9              <0.001

Left ventricular ejection fraction                                          <0.001#

>50%                                     62.7             68.0
41-50%                                  19.3             18.8
31-40%                                  12.1               9.4
≤30%                                      5.9               3.8

Angiographic results

Stenosed vessels*
Right coronary artery               61.4             56.0              <0.001
Left main trunk                         4.7               4.7                0.96
Left anterior descending artery 73.1             66.8              <0.001
Left circumflex artery               55.7             49.0              <0.001
Arterial bypass graft                  1.5               0.9                0.004
Venous bypass graft                  4.2               3.2                0.005

No. of vessels diseased                                                         <0.001#

0 vessel                                  0.5               0.3
1 vessel                                  36.2             45.9
2 vessels                                34.2             32.7
3 vessels                                29.1             21.1

Values are % or mean ± standard deviation. BMI: body mass index, CAD:
coronary artery disease, MI: myocardial infarction, PCI: percutaneous
coronary intervention, CABG: coronary artery bypass graft, CHF: congestive
heart failure, ACS: acute coronary syndrome; *: % of patients with each
vessel type treated, hence total > 100%; #: Mann-Whitney U-test
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Results
In 14,458 enrolled patients, 3,603 patients (24.9%) were diabetic, in

which 2.8% were newly diagnosed as diabetic, 15.3% were treated

with dietary control, 58.2% with oral medication and 23.6% were on

insulin. Prevalence of the diabetics in patients enrolled from each

region was 19.4% from Northern Europe, 24.8% from Western

Europe, 22.2% from Central Europe and 28.1% from

Mediterranean. Patient characteristics, clinical presentation and

angiographic results are presented in Table 1. Diabetics were older

(65.7 vs. 62.9 years), less often male (67.7% vs. 76.9%) and had

a higher body mass index than non-diabetics (29.0 vs. 27.4 kg/m2).

Diabetics had higher rates of hypercholesterolaemia (69.2% vs.

61.2%) and hypertension (77.5% vs. 61.4%), while current smokers

were more frequent in the non-diabetics (19.0% vs. 31.6%).

Diabetics also had significantly higher rates of previous

cardiovascular events. Regarding the clinical presentation, ACS with

ongoing instability was less frequent (29.3% vs. 33.6%) and elective

PCI was more frequent (44.8% vs. 42.0%) in diabetics. Normal left

ventricle ejection fraction (>50%) was less frequent in diabetics than

in non-diabetics (p<0.001). Angiographic results showed that 3-

vessel disease was present in 29.1% of diabetics vs. 21.1% of non-

diabetics (p<0.001).

The use of medical therapy from the time of admission and

discharge is presented in Figure 1. On admission, beta-blockers

(BB), angiotensin converting enzyme inhibitors (ACE-I) and statins

were used in half the patients, while diabetic patients had a strong

tendency towards being prescribed more cardiac medications than

non-diabetics. At discharge, there was a major adjustment

of treatment with increases in the use of BB, ACE-I, angiotensin

receptor blockers (ARB) and statins as well as antiplatelet agents.

Approximately 80% of patients had beta-blockers and 90%

of patients received a statin.

Figure 2 demonstrates the use of antiplatelet therapy before PCI.

Aspirin was prescribed in almost 80% of patients, while clopidogrel

was given to approximately half of the patients (Figure 2A).

In roughly a quarter of those treated with clopidogrel, it was

administered within 6 hours before PCI (Figure 2B). The

recommended duration of dual antiplatelet therapy is presented

in Figure 3. In patients with drug-eluting stents, approximately 8 %

of patients were recommended by physicians to have dual

antiplatelet therapy for less than 6 months.

Figure 1 demonstrates medications on admission (A) and at discharge
(B). P values are given for comparison between diabetics and non-
diabetics. There was a major adjustment at discharge.

Figure 2 demonstrates anti-platelet therapy before PCI. Clopidogrel /
Ticlopidine were given to only 54.0% of diabetics and 58.0% of non-
diabetics (A). For the patients receiving clopidogrel, roughly one quarter
started the agent less than 6 hours before the PCI procedure (B).

Tables 2 and 3 show the type of arterial access, lesion characteristics

and devices used in PCI. There were no differences in the route of

arterial access between diabetics and non-diabetics; femoral access

was the most frequently used. The left main trunk was treated at

similar rates (2.4%) in both diabetics and non-diabetics. Type C and

restenotic lesions were more frequently treated in diabetics than

non-diabetics. The use of invasive diagnostic tools (intravascular
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ultrasound [1.6% vs. 2.0%], pressure wire [0.7% vs. 1.2%] and flow

wire [0.3% vs. 0.2%]) was low in both groups. Diabetic patients had

smaller calibre vessels treated: a maximum stent or balloon size

≤ 3 mm was more frequently used in diabetics. In diabetics, more

PCI procedures involved the implantation of at least 3 stents than in

non-diabetics. Bare-metal stents were more frequently used in non-

diabetics (53.3% of stents implanted), while drug-eluting stents

more in diabetics (56.7%).

Periprocedural complications and in-hospital outcome are shown 

in Table 4. TIMI flow after PCI was not different between diabetics

and non-diabetics. Overall, there were no differences in the rates 

of periprocedural complications between the 2 groups, except that

haemorrhage requiring surgery or transfusion occurred more

frequently in diabetics than in non-diabetics (0.7% vs. 0.4%,

p=0.01). The rates of in-hospital death, renal failure and major

bleeding were significantly higher in diabetic patients, however, the

Table 3. Characteristics of treated lesions.

                                                Diabetics   Non-diabetics  p-value
                                               (n=5,416)   (n=15,718)
Lesion characteristics                                                            0.04

Type A                                       12.6            13.6
Type B                                       58.6            59.2
Type C                                        28.7            27.2

Restenosis                                    6.3              5.0           <0.001
Bifurcation                                 12.3            13.2             0.09

TIMI flow before PCI                                                          < 0.001#

TIMI 3                                        64.1            60.3
TIMI 2                                        14.6            15.1
TIMI 1                                         7.0              6.9
TIMI 0                                        14.3            17.7

Maximal stent/ balloon size                                                < 0.001#

≤3 mm                                       70.2            64.6
> 3 mm                                       29.8            35.4

Stent implanted                              89.1            90.1             0.03
Stent type*                                                                        <0.001

Passive stent                               43.3            53.3
Drug eluting stent                       56.7            46.7

DES type†                                                                            0.64
Cypher†                                      46.8            45.7
Taxus†                                       49.3            50.4
Endeavor†                                    3.9              3.9

Values are %. TIMI: Thrombolysis in Myocardial Infarction Trial Grade; PCI:
percutaneous coronary intervention; DES: Drug eluting stent; #: Mann-Whitney
U-test; *: % of known stent types; †: expressed as a % of known
drug-eluting stent types

Table 2. Arterial access and devices used in PCI.

                                                Diabetics  Non-diabetics  p-value
                                               (n=3,603)   (n=10,855)
Percutaneous arterial access                                             0.63

Femoral                                      89.1            88.6
Brachial                                       0.3              0.5
Radial                                        10.5            10.8
Other / unknown                           0.1              0.1

PCI lesions
Treated vessels*

Right coronary artery                   37.6            38.1             0.62
Left main trunk                             2.4              2.4             0.97
Left anterior descending artery     48.5            47.4             0.22
Left circumflex artery                   30.1            28.8             0.15
Bypass graft                                 2.7              2.0             0.016

No. of treated segments                                                         0.001†
1 segment                                  66.8            69.4
2 segments                                 22.8            22.2
≥3 segments                               10.4              8.4

Number of stents implanted                                                0.09†
No stent                                       6.9              6.5
1 stent                                      64.2            66.3
2 stents                                      20.3            20.0
At least 3 stents                           8.6              7.1

Use of drugs
Aspirin                                       83.9            85.1             0.11
Clopidogrel                                 77.2            77.2             0.99
300 mg loading dose#                  84.1            82.2             0.14
600 mg loading dose#                  15.9            17.8             0.14
Ticlopidine                                   7.2              8.4             0.03
GP IIb/IIIa-antagonist                 23.1            24.5             0.10
GP IIb/IIIa-antagonist 
in STEMI/Non-STEMI patients        46.5            48.0             0.48
Positive inotropes                         3.7              3.4             0.42
Unfractionated heparin                82.6            81.1             0.047
Low-molecular weight heparin       28.8            31.1             0.01

Diagnostic devices
IVUS                                            1.6              2.0             0.18
Pressure wire                                0.7              1.2             0.03
Flow wire                                     0.3              0.2             0.76

Therapeutic devices
Cutting balloon                             2.1              2.0             0.62
Intra-aortic balloon pump              1.4              1.8             0.10
Distal protection Device                 0.2              0.5             0.04
Rotablator                                    0.4              0.2             0.04

Values are %. PCI: percutaneous coronary intervention; IVUS: intravascular
ultrasound; *: % of patients with each vessel type treated, hence total
> 100%; #: % of patients loaded with clopidogrel before PCI; †: Mann-
Whitney U-test

Figure 3. Recommended duration of dual anti-platelet therapy is
demonstrated in all patients and in the patients treated with DES.
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difference in the composite endpoint of death, non-fatal MI and non-

fatal stroke was not statistically significant (3.6% vs. 3.0%, p=0.09).

In addition, as a result of logistic regression analysis (Table 5),

diabetes remained as an independent predictor of mortality. (Odds

ratio 1.40, [95% CI: 1.03-1.92])

Discussion
In this survey of current practice of PCI in Europe, diabetics

represented 24.9% out of 14,458 patients. This percentage is

threefold higher than the prevalence of diabetics in Europe (7.8%,

International Diabetes Federation). Although the diabetic prevalence

does not differ from the previous revascularisation survey (23% in

PCI treatment arm)13, the slightly higher prevalence of diabetes in

this present survey may reflect the fact that the recruitment of the

patients was weighted towards Mediterranean countries (39.0%)

having a higher prevalence of diabetics of 28.1%.

The prevalence of smoking was lower in the diabetics (19.0% vs.

31.6%), while that of hypertension and hypercholesterolaemia was

significantly higher in this group. This trend was also observed 

in the EUROASPIRE II survey including 5,650 patients with history of

hospitalisation for coronary heart disease, where diabetic patients

were more obese and had higher systolic but lower diastolic blood

pressure than non-diabetic patients and the prevalence of current

smoking was lower in diabetes (17.3%) than non-diabetics

(22.0%)18. The ESC guidelines on cardiovascular disease prevention

in clinical practice in 200319 states that in patients with established

CVD, lifestyle changes such as stopping smoking, making healthy

food choices and increasing physical activity should be encouraged.

To achieve these goals, lifestyle intervention programs focusing

simultaneously on multiple preventable risk factors seemed to be

most successful20,21.

The ESC guidelines generally pose more ambitious treatment goals

for risk factors in diabetic patients than in non-diabetic patients24;

<130/80 mmHg for blood pressure, <4.5 mmol/l for total cholesterol

and <2.5 mmol/l for LDL cholesterol. In achieving these strict goals,

hospitalisation for PCI seems to be a good opportunity 

to review and optimise medications. In the current survey, the usage

of ACE-I, ARB, beta-blocker and statins before PCI in diabetics was

55.0%, 12.3%, 60.9% and 63.1%, whilst the use at discharge was

71.3%, 12.7%, 80.4% and 89.8%, respectively. From this point of

view, there is improvement in this survey compared with the previous

EHS survey on coronary revascularisation13 in which the usage of

ACE-I, beta-blocker and statin at discharge remained 57%, 75%

and 67%, respectively. This trend that an admission for

revascularisation results in better use of guideline recommended

medical treatment is also reported in other registries. In the REACH

international outpatient-based registry including 40,450 patients

with documented CAD, Steinberg et al reported that use of any lipid-

lowering agent in those with previous CABG or PCI was 86% in

CABG/PCI groups versus 70% in patients medically managed22. The

possible reasons for this discrepancy are: i) treatment by

cardiologists during and after revascularisation procedures increases

the likelihood of the use of guideline-recommended therapies for

CAD; ii) having a revascularisation procedure increases the patients’

and their physicians’ awareness of the CAD diagnosis, thus

increasing prescriptions for and adherence to therapies23.

The ESC guidelines for diabetics with heart disease in 2007 state that

in diabetic patients with CVD, statin therapy should be initiated

regardless of baseline LDL cholesterol, with a treatment target of

<1.8-2.0 mmol/l (Class I level B)24: they also indicate that screening

for microalbuminuria and adequate blood pressure-lowering therapy

Table 4. Peri-procedural complications and in-hospital outcome.

                                                Diabetics  Non-diabetics  p-value
                                               (n=3,603)   (n=10,855)
Minimal TIMI flow after PCI                                                   0.14#

TIMI 3                                        92.8            92.1
TIMI 2                                         3.9              4.3
TIMI 1                                         0.7              0.9
TIMI 0                                         2.6              2.7

Peri-procedural complications             6.0              6.4             0.42
Acute segment closure                   0.8              0.6             0.36
Side branch occlusion                    1.0              1.3             0.26
Coronary perforation                      0.2              0.4             0.08
No reflow                                     1.9              1.9             0.75
Heart block requiring pacing           0.6              0.6             0.80
DC cardioversion                           0.5              0.6             0.59
Distal embolisation                        0.7              0.7             0.82
Mechanical Ventilation                   0.7              0.5             0.09
Tamponade                                   0.1              0.1             0.42
Shock induced by procedure           0.3              0.2             0.61
Allergic reactions                          0.2              0.3             0.42
Stroke                                          0.1              0.0             0.10
Emergency CABG                           0.1              0.2             0.46
Access complications in total          2.4              2.0             0.17
false aneurysm                              0.8              0.7             0.54
haemorrhage requiring surgery 
or transfusion                               0.7              0.4             0.01
Arterial occlusion / dissection        0.2              0.2             0.92
Arteriovenous fistula                     0.2              0.1             0.13
Infection                                      0.4              0.3             0.49

In-hospital outcome
MACCE                                         3.6              3.0             0.09
Death                                          1.8              1.2             0.02
Non-fatal MI                                 1.6              1.7             0.76
Non-fatal stroke                            0.3              0.2             0.37

Stent thrombosis                           0.5              0.7             0.26
on the same day as PCI             23.5            54.4             0.02
next day                                  17.6              7.4             0.19
between day 2 and discharge     58.8            38.2             0.12

Renal failure requiring dialysis        1.0              0.6             0.02
Major bleeding                              1.3              0.9             0.04

Values are % or mean ± standard deviation. TIMI: Thrombolysis in
Myocardial Infarction Trial Grade; PCI: percutaneous coronary intervention;
CABG: coronary artery bypass graft; MI: myocardial infarction; MACCE: Major
Adverse Cardiac and Cerebrovascular event; #: Mann-Whitney U-test

Table 5. Predictors of hospital mortality.

Variable                                        OR                     95%-CI

Diabetes                                        1.40                  1.03-1.92

Age (per 10-year increase)              1.78                  1.54-2.07

Male gender                                   0.76                  0.55-1.03

Ongoing ACS                                  6.56                  4.06-10.60

Elective PCI                                   0.53                  0.27-1.03

Current smoker                               2.21                  1.55-3.15

Previous stroke                              2.01                  1.23-3.27

Congestive heart failure                  1.60                  0.97-2.63
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using ACE-inhibitors and angiotensin receptor II blockers improve

micro- and macrovascular morbidity in type 1 and type 2 diabetes

(Class I level A). Although statin and ACE-I treatment at discharge in

this survey is as high as 89.8 and 80.4%, there is room for

improvement in pharmacological therapy in diabetic patients.

This survey demonstrated that diabetics had better baseline TIMI

flow than non-diabetics. One of the possible causes is that ACS was

less frequent in diabetics while elective PCI was more frequent.

Interestingly, better baseline coronary flow in diabetics has

previously been reported even in the setting of acute myocardial

infarction. In 3,742 patients enrolled in the Primary Angioplasty in

Myocardial Infarction (PAMI) studies, Harjai et al demonstrated that

although diabetics had worse baseline clinical characteristics,

longer pain onset-to-hospital arrival time and longer door-to balloon

time, they nevertheless had better TIMI flow than non-diabetics25.

They speculated that diabetics with ACS and poor TIMI flow may

have died before reaching the hospital.

The ESC guidelines in 2005 stated that clopidogrel should have

been orally administered at least 6 hours before PCI in stable CAD

(Class IC recommendation), and that the duration of clopidogrel

was recommended to be from 6 to 12 months after DES

implantation15. The higher loading dose of 600 mg is recommended

as pre-treatment for primary PCI, immediate PCI in NSTE-ACS or ad

hoc PCI in stable CAD while the lower loading dose of 300 mg is

recommended in stable CAD17. The current study demonstrates

that there was an under-usage of clopidogrel before the PCI

procedure. Clopidogrel or ticlopidine was administered to only

roughly 50% of patients before PCI (Figure 2A), and approximately

25% of patients were given clopidogrel within the 6 hours preceding

the PCI (Figure 2B). The duration of dual antiplatelet therapy was

well abided: 92% of the patients having drug-eluting stents were

recommended to have dual antiplatelet therapy for at least

6 months. The loading dose of 600 mg was administered in 15.9%

of diabetics, while 300 mg was used in 84.1%. Recently, Angiolillo

et al reported that high platelet reactivity in type 2 diabetics with

coronary artery disease on chronic dual antiplatelet therapy is

associated with a higher risk of long-term adverse cardiovascular

events, suggesting the need for tailored antithrombotic drug

regimens in high-risk patients26. The higher loading dose of 600 mg

of clopidogrel has been proposed as a strategy to accelerate and

enhance platelet inhibition compared with a loading dose of 300 mg

and to improve short-term clinical outcomes compared with

standard clopidogrel therapy27. An alternative approach will be the

use of prasugrel, a new thienopyridine, with more potency and rapid

onset, which has been evaluated in randomised trial with promising

results28-30.

The previous ESC guidelines in 200515 stated that the use of

GP IIb/IIIa inhibitors for PCI in stable angina should be considered

on an elective basis in cases at high-risk of thrombotic

complications (complex interventions, unstable lesions, as bail-out

medication in case of threatening/ actual vessel closure, visible

thrombus, or no/ slow-reflow phenomenon). In NSTE-ACS, GP

IIb/IIIa inhibitors should be added only in high-risk patients, in

whom an invasive strategy is planned (IC). In STEMI, guidelines

recommend GP IIb/IIIa inhibitors use in all primary PCI (IIa A).

Now, the ESC guidelines for diabetics with heart disease renewed

the statement that GP IIb/IIIa inhibitors are indicated also for

elective PCI in a diabetic patient (Class IB)24. At the time this survey

was performed, only the former guideline was published, so that

only a small portion of diabetics received GP IIb/IIIa receptor

blockers (7% before procedure, 22.9% during procedure). Broader

use of GP IIb/IIIa is therefore expected in the future.

In this survey, 63.3% of diabetic patients treated with PCI had

multivessel disease, although there is scant evidence demonstrating

the benefit of PCI treatment over CABG treatment for multivessel

disease. In a meta-analysis using pooled patient-level based 5-year

follow-up data from ARTS, ERACI-II, MASS-II and SoS trials, the

cumulative incidence of death, stroke or MI in the diabetic

population was similar following PCI with stenting and CABG (21.4%

vs. 20.9% respectively, p=0.9)31. However, the hazard ratio for

repeat revascularisation in the diabetic subgroup was 0.19 (95% CI

0.12-0.30) due to a three-fold higher cumulative incidence of repeat

revascularisation in the PCI group (29.7% vs. 9.2%; p<0.001)31.

These results are still inconclusive because they are extracted results

from diabetic subgroups without specifically targeting these

populations. In addition, the above-mentioned trials were performed

before the introduction of drug-eluting stents and accordingly

comparison between contemporary CABG and PCI using drug-

eluting stents is mandatory. The results of ongoing clinical

randomised trials in diabetics such as the future Revascularisation

Evaluation in Patients with Diabetes Mellitus: Optimal Management

of Multivessel Disease (FREEDOM), The Coronary Artery

Revascularisation in Diabetes (CARDia) trial and Coronary Artery

Revascularisation in Diabetes (VA CARDs) is warranted.

The guidelines for diabetic/ pre-diabetic patients in 2007 state that

drug-eluting stents should be used in all diabetic patients (Class IIa

recommendation)24. In the survey, only 52.5% of diabetic patients

were treated with drug-eluting stents. However, the benefit of DES

in diabetics still needs further evaluation. In a recent meta-analysis

of 18,023 patients by Stettler et al32, comparing the use of

sirolimus-eluting stents, paclitaxel-eluting stents and bare-metal

stents, there were no differences in myocardial infarction or death

between the three stent groups in the diabetic population. The

Ontario registry including 13,353 patients demonstrated a

significant benefit of drug-eluting stents over bare-metal stents in

reducing the need for repeat TVR especially in subgroups of

patients with two or three risk factors for restenosis including

diabetics, small diameter and long lesion33. For example, the

number needed to treat (NNT) in diabetic patients with small

diameter vessels (<3 mm) and long lesions (≥ 20 mm) was 10,

while the NNT for those with large diameter vessels and short

lesions (< 20 mm) but without diabetes was 167.

As for complications, major bleeding was more frequently observed

in diabetics (1.3% vs 0.9%). Since major bleeding is known to be

associated with poor outcome, special attention should be paid to

this particular subset of patients. According to a meta-analysis on the

prognostic impact of major bleeding in ACS by Hamon et al, major

bleeding is a strong predictor of mortality (7.6-fold), myocardial

infarction (3-fold) and stroke (5-fold)34. Of interest, in the meta-

analysis, diabetes was not identified as a risk factor for bleeding.
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The current analysis demonstrated that the rate of in-hospital stent

thrombosis is comparable between diabetics and non-diabetics,

while stent thrombosis in the same day is relatively lower in diabetics

than non-diabetics. This may reflect the fact that the diabetics were

less frequently treated in the setting of primary PCI than the non-

diabetics, which has been identified as one of the independent

predictors of the stent thrombosis35. Since late thrombosis is one of

the concerns after DES implantation, data with longer-term follow-up

in larger patients cohort is warranted.

Study limitations
This survey only involves voluntarily participating hospitals and the

sample size only represents a small fraction of all patients treated with

PCI throughout Europe in the study period. Of note, the number of

diabetics patients treated with DES was about 1,900. Such a sample size

represents a very small fraction of the overall diabetic patients treated

with DES in Europe. Therefore the present analysis may not be reflective

of the current European interventional practice in diabetes patients.

However, as the PCI registry has collected data on large numbers of

patients, we still believe that it provides a good estimate of disease

demographics and therapy and will also enable individual clinicians to

compare their own patient population and therapeutic strategies.

Conclusion
The current analysis revealed that diabetic patients treated with PCI

were older with more comorbidity and more severe coronary disease

than non-diabetics; they were subsequently associated with worse

in-hospital mortality. The under-usage of clopidogrel, GP IIb/IIIa

inhibitors should be improved. The use of appropriate medications

was adjusted at discharge. Follow-up data in this registry will clarify

whether optimal medical therapy is maintained. The small sample

size is a limitation of this study.
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