
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Clinical outcome in high-risk STEMI patients with multivessel disease: towards
recanalization of CTOs following primary PCI

van der Schaaf, R.J.

Publication date
2010

Link to publication

Citation for published version (APA):
van der Schaaf, R. J. (2010). Clinical outcome in high-risk STEMI patients with multivessel
disease: towards recanalization of CTOs following primary PCI. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/clinical-outcome-in-highrisk-stemi-patients-with-multivessel-disease-towards-recanalization-of-ctos-following-primary-pci(6d3af926-67a7-4cd2-8e53-d0951158bd8c).html


2C h a p t e r

Primary percutaneous coronary intervention 
for patients with acute ST elevation myocardial 
infarction with and without diabetes mellitus

René J van der Schaaf, MD, José PS Henriques, MD, PhD, Jacobijne J Wiersma, MD, 

Karel T Koch, MD, PhD, Jan Baan Jr, MD, PhD, Karla J Mulder, MSc, Joseph D Durrer, 

MD, PhD, Jan G Tijssen, MD, PhD, Jan J Piek, MD, PhD, Robbert J de Winter, MD, PhD

Department of Cardiology, Academic Medical Centre, Amsterdam, The Netherlands

Heart 2006;92:117-118

van der schaaf.indb   19 6-4-2010   11:23:19



ABSTRACT

Purpose. Acute ST segment elevation myocardial infarction (STEMI) patients with 

diabetes mellitus (DM) constitute a high-risk patient group. Primary percutaneous 

coronary intervention (PCI) is the optimal treatment for STEMI. There is limited information 

on outcome in DM patients treated with PCI. We studied one year mortality in STEMI 

patients with and without DM, treated with PCI.

Subjects and Methods. Of 1308 STEMI patients treated with PCI, 174 (13.3%) patients 

had DM and were categorized according to preadmission therapy: oral medication 

(NIDDM) or insulin therapy (IDDM). Follow-up was one year.

Results. Mortality was 7.2% in non-DM and 17.8% in DM patients (OR 2.9, 95%CI 1.8-

4.3, p<0.001). Mortality rate was 14.3% in NIDDM (n=125) and 27.1% in IDDM (n=48) 

patients (OR 2.2, 95%CI: 1.0-5.0, p<0.05). Independent predictors for mortality were: 

shock at presentation (OR 5.4 95%CI:3.3-8.7, p<0.001), PCI failure (OR 3.1, 95%CI:1.6-

6.2, p=0.001) IDDM (OR 3.2, 95%CI:1.2-8.7, p=0.018), NIDDM (OR 2.7, 95%CI:1.2-5.7, 

p=0.011) and coronary calcifications (OR 1.7, 95%CI:1.0-2.7, p=0.043), 

Conclusion. STEMI patients with DM have more severe coronary artery disease and 

more often present with shock and PCI failure. IDDM patients have a 2 times higher 

mortality rate compared with NIDDM and an approximately 4 times higher mortality rate 

compared with patients without DM.

20

van der schaaf.indb   20 6-4-2010   11:23:19



INTRODUCTION

Acute ST segment elevation myocardial infarction (STEMI) patients with diabetes mellitus 

(DM) have an increased mortality and morbidity when compared with patients without 

DM.1 Information is limited about clinical outcome of patients with STEMI and DM 

treated with reperfusion therapy.2, 3 Published data on the long-term clinical outcome 

of diabetic patients after STEMI are mainly based on studies in which only a fraction 

of the patients received reperfusion therapy.4 A recent sub-analysis of the Zwolle trial 

demonstrated that patients with STEMI and DM treated with reperfusion therapy, either 

streptokinase or primary angioplasty, still have a higher mortality rate when compared 

with patients without DM.5 However, this was a substudy of a randomized trial, with 

the possibility of of some selection bias and only half of the patients were treated with 

primary balloon angioplasty. Furthermore, patients with DM are reported to have a 

higher rate of thrombolysis failure.6 Therefore these previous reports could have been 

hampered by reperfusion failure. There is only limited information of long-term outcome 

of STEMI patients with DM treated with primary percutaneous coronary intervention 

(PCI), which is currently considered to be the reperfusion therapy of choice.7 

We therefore studied one year mortality in patients with and without DM in a large 

cohort of acute STEMI patients treated with primary PCI. Furthermore, we studied the 

impact of preadmission therapy for DM, either oral medication or insulin therapy.

METHODS

Between January 1997 and December 2002, 1463 consecutive and unselected patients 

were admitted to our hospital with acute STEMI and underwent acute coronary 

angiography with a view to perform PCI. Acute STEMI was diagnosed when patients 

had symptoms of an acute myocardial infarction lasting > 30 minutes and < 6 hours, 

accompanied by an electrocardiogram with ST-segment elevation > 1 mm (0.1 mV) in 

two or more contiguous leads. All patients were treated with heparin and aspirin before 

PCI, using standard techniques. Follow-up information was obtained one year after the 

initial event by written questionnaire sent to all patients. If necessary outpatients' reports 

were reviewed, and general practitioners were contacted by phone. Baseline clinical and 

angiographic data were collected prospectively in a dedicated database. From the 1463 

patients, 17 patients were lost to follow up and for another 138 patients data about DM 

status was not available. The remaining 1308 patients represent the study cohort. The 

patients were categorized as patients without DM (non-DM) or with DM. Patients with 

DM were patients with an established diagnosis at admission. Patients with DM were 

further categorized according to preadmission therapy: either on oral therapy or diet 

controlled (NIDDM) or on insulin therapy (IDDM), as described before.4 Patients treated 

with insulin in combination with oral medication were categorized as IDDM. This study 
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had two primary objectives: first to study clinical outcome in patients with and without DM 

in a large cohort of patients with acute STEMI treated with primary PCI. Secondly, to study 

the impact of preadmission therapy for DM on one year mortality.

Statistical Analysis

A chi-square statistic was calculated to test differences between proportions. P-values 

<0.05 were considered to be significant (SPSS release 10.0). Cumulative mortality curves 

were constructed and differences between the curves were tested for significance by the 

log-rank statistic.8 To find independent predictors of one year mortality we performed 

multivariate analysis with Cox proportional-hazards regression models.9

RESULTS

Of the 1308 patients, a total of 113 (8.6%) patients had died after one year follow up.

DM and non-DM patients

From this cohort, 174 (13.3%) patients had a confirmed diagnose of DM at admission. 

Patients with DM were older and more often female compared with non-DM patients. DM 

patients more often had a previous coronary event and were more frequent hypertensive, 

but were less often smokers compared with non-DM patients. Importantly, an ischemic 

time longer than 3 hours was more often observed in DM patients compared with non-

Table 1. Clinical characteristics of 1308 STEMI patients with and without DM treated with primary 
PCI

non-DM
n=1134 (86.7%)

DM 
n=174 (13.3%)

P-value

Male (%) 849 (74.9) 113 (64.9) 0.006

Age >60 years (%) 504 (44.4) 112 (64.4) <0.001

Anterior infarction (%) 567 (50.0) 92 (52.9) 0.480

Previous event (%) 230 (20.3) 71 (40.8) <0.001

Family history (%) 530 (46.7) 58 (33.3) 0.001

Hypertension (%) 359 (31.7) 86 (49.4) <0.001

Hypercholesterolaemia (%) 278 (24.5) 61 (35.1) 0.003

Smoking (%) 626 (55.2) 60 (34.5) <0.001

Ischemic time >180 minutes (%) 392 (44.3) 70 (54.7) 0.027

Shock at presentation (%) 94 (8.3) 23 (13.2) 0.034

Mortality at 1 year (%) 82 (7.2%) 31 (17.8) <0.001

STEMI: ST segment elevation myocardial infarction, PCI: percutaneous coronary intervention, 
nonDM: patients without diabetes, DM: all patients with diabetes. Previous event: previous PCI or 
STEMI or coronary artery bypass grafting
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DM patients (54.7% vs. 44.3%, p= 0.027). Patients with DM had a higher incidence of 

heart failure at admission compared with non-DM patients (13.2% vs. 8.3%, p=0.034). 

In conclusion, almost all baseline characteristics were significantly different between 

DM and non-DM patients (Table 1). There were also important angiographic differences 

between DM and non-DM patients. Patients with DM had more often multivessel disease 

(55.7% vs. 37.9%, p<0.001) and coronary calcifications (27.6% vs. 19.5%, p=0.014) 

compared with non-DM patients. Successful PCI rate was higher in the non-DM patients 

compared with DM patients (95.2% vs. 86.6%, p<0.001). Patients with DM more often 

needed intra aortic balloon counter pulsation therapy compared with non-DM patients 

(12.1% vs. 5.6%, p<0.001). Angiographic data and additional therapy are shown in Table 

2. Mortality after one year follow up was 17.8% in DM patients and 7.2% in non-DM 

patients (OR 2.9, 95%CI 1.8-4.3, p<0.001).

IDDM and NIDDM patients

Of the 174 patients with DM, 126 (72.4%) patients were on oral therapy (NIDDM) and 

48 (27.6%) patients were on insulin therapy (IDDM) at time of admission. Except for the 

incidence of hypercholesterolaemia, there were no differences in baseline characteristics 

between IDDM and NIDDM patients (Table 3). With respect to angiographic data, IDDM 

patients showed a trend towards more frequent coronary calcifications compared with 

NIDDM patients (37.5% vs. 23.8%, p=0.071). Although not significant, successful PCI 

was less often achieved in IDDM patients compared with NIDDM patients (81.3% vs. 

88.9%, p=0.184) (Table 4). Mortality rate was 27.1% in IDDM patients and 14.3% in 

NIDDM patients (OR 2.2, 95%CI:1.0-5.0, p<0.05) (Table 3).

Table 2. Angiographic characteristics of 1308 STEMI patients with and without DM treated with 
primary PCI. 

 non-DM
n=1134 (86.7%)

DM 
n=174 (13.3%)

P-value

LAD related STEMI (%) 567 (50.0) 92 (52.9) 0.480

TIMI flow 0 before PCI (%) 787 (69.4) 121 (69.5) 0.970

Multivessel disease (%) 430 (37.9) 97 (55.7) <0.001

Evidence of thrombus (%) 139 (12.3) 15 (8.6) 0.480

Coronary calcifications (%) 221 (19.5) 48 (27.6) 0.014

Distal embolization after PCI (%) 81 (7.1) 14 (8.0) 0.669

Successful PCI (%) 1080 (95.2) 151 (86.6) <0.001

Additional therapy

IABP (%) 63 (5.6) 21 (12.1) <0.001

Abciximab (%) 261 (23.0) 41 (23.6) 0.873

STEMI: ST segment elevation myocardial infarction, PCI: percutaneous coronary intervention, 
nonDM: patients without diabetes, DM: all patients with diabetes. Previous event: previous PCI or 
STEMI or coronary artery bypass grafting. IABP: intra aortic balloon counter pulsation therapy 
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Multivariate analysis, including all variables that were significantly different between 

non-DM and DM or between NIDDM and IDDM, revealed that independent predictors 

for mortality were: Shock at presentation (OR 5.4, 95%CI:3.3-8.7, p<0.001), PCI failure 

(OR 3.1, 95%CI:1.6-6.2, p=0.001), IDDM (OR 3.2, 95%CI:1.2-8.6, p=0.011), NIDDM (OR 

2.7, 95%CI:1.2-5.7, p=0.011) and coronary calcifications (OR 1.6, 95%CI:1.0-2.7, p=0.043) 

(Table 5). The OR for diabetic state did not change when other predictors were included 

Table 3. Clinical characteristics of 174 STEMI patients with diabetes according to preadmission 
treatment treated with primary PCI. 

NIDDM
n=126 (72%)

IDDM
n=48 (28%)

P-value

Male (%) 80 (63.5) 33 (68.8) 0.516

Age >60 years (%) 80 (63.5) 32 (66.7) 0.696

Anterior infarction (%) 68 (54.0) 24 (50.0) 0.639

Previous event (%) 51 (40.5) 20 (41.7) 0.886

Family history (%) 43 (34.1) 15 (31.3) 0.719

Hypertension (%) 61 (48.4) 25 (52.1) 0.655

Hypercholesterolaemia (%) 37 (29.4) 24 (50.0) 0.011

Smoking (%) 44 (34.9) 16 (33.3) 0.844

Ischemic time >180 minutes (%) 48 (52.2) 22 (61.1) 0.361

Shock at presentation (%) 17 (13.5) 6 (12.5) 0.863 

Mortality at 1 year (%) 18 (14.3) 13 (27.1) 0.049

STEMI: ST segment elevation myocardial infarction, PCI: percutaneous coronary intervention, 
NIDDM: patients with diabetes on oral therapy, IDDM: patients with diabetes on insuline therapy. 
Previous event: previous PCI or STEMI or coronary artery bypass grafting. 

Table 4. Clinical characteristics of 174 STEMI patients with diabetes according to preadmission 
treatment treated with primary PCI. 

 NIDDM
n=126 (72%)

IDDM
n=48 (28%)

P-value

LAD related STEMI (%) 68 (54.0) 24 (50.0) 0.639

TIMI flow 0 before PCI (%) 86 (68.3) 35 (72.9) 0.550

Multivessel disease (%) 68 (54.0) 29 (60.4) 0.444

Evidence of thrombus (%) 11 (8.7) 4 (8.3) 0.934

Coronary calcifications (%) 30 (23.8) 18 (37.5) 0.071

Distal embolization after PCI (%) 10 (7.9) 4 (8.3)  0.931

Successful PCI (%) 112 (88.9) 39 (81.3) 0.184

Additional therapy

IABP (%) 13 (10.3) 8 (16.7) 0.251

Abciximab (%) 28 (22.2) 13 (27.1) 0.499

STEMI: ST segment elevation myocardial infarction, PCI: percutaneous coronary intervention, 
NIDDM: patients with diabetes on oral therapy, IDDM: patients with diabetes on insuline therapy. 
Previous event: previous PCI or STEMI or co ronary artery bypass grafting. IABP: intra aortic balloon 
counter pulsation therapy
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in the model, indicating that both IDDM and NIDDM are independent (unconfounded) 

predictors of one year mortality after primary PCI for acute STEMI.

DISCUSSION

To our knowledge, this is the largest cohort of patients with DM treated with primary 

PCI. Even with the reperfusion therapy of choice, patients with DM have an increased 

long-term mortality when compared to patients without DM. This study reconfirms that 

acute STEMI patients with DM are a high-risk patient group, compared with patients 

without DM.

DM patients were older and more often female compared with non-DM patients. In 

the DM patient group, the incidence of previous coronary events, hypercholesterolaemia 

and hypertension was higher compared with non-DM patients.10, 11 There was also a 

higher incidence of heart failure (shock at presentation) in DM patients compared with 

non-DM patients, as described before12, possibly at least partly due to a longer ischemic 

time or to an increased vascular resistance, which is associated with heart failure, but also 

with DM.13 Furthermore, impaired reperfusion at the myocardial level after primary PCI is 

related with heart failure. Moreover, DM patients more often have a reduced myocardial 

Table 5. Independent predictors of 1 year mortality in 1308 STEMI patients treated with primary 
PCI. 

RR* (95%CI) P-value

Shock at presentation 5.405 3.311 – 8.771 <0.001

PCI Failure 3.127 1.586 – 6.166 0.001

IDDM** 3.246 1.219 – 8.695 0.018

NIDDM** 2.673 1.248 – 5.714 0.011

Coronary calcifications 1.680 1.016 – 2.777 0.043

Family history 1.452 0.880 – 2.396 0.144

Multivessel disease 1.412 0.869 – 2.293 0.163

Age >60 years 1.402 0.808 – 2.439 0.229

Male 1.206 0.717 – 2.028 0.479

Ischemic time >180 minutes 1.206 0.766 – 1.901 0.417

Previous event 1.184 0.710 – 1.976 0.515

Hypertension 1.082 0.662 – 1.766 0.753

Smoking 0.801 0.493 – 1.302 0.371

Hypercholesterolaemia 0.704 0.393 – 1.261 0.238

STEMI: ST segment elevation myocardial infarction, PCI: percutaneous coronary intervention, 
NIDDM: patients with diabetes on oral therapy, IDDM: patients with diabetes on insuline therapy. 
Previous event: previous PCI or STEMI or coronary artery bypass grafting. * RR taken from the Cox 
regression analysis. Significant predictors are in bold. ** Diabetes was entered as a categorical 
variable (0=no diabetes; 1=NIDDM; 2=IDDM)

25

M
ortality in STEM

I patients w
ith diab

etes m
ellitus

c h a p t e r   2

van der schaaf.indb   25 6-4-2010   11:23:20



blush when compared with patients without DM, even when TIMI 3 flow is achieved.14-16 

Both impaired microvasculature and reported platelet abnormalities may be related to 

the higher PCI failure rate in patients with DM.17 Indeed, also in our study, DM patients 

more often had PCI failure compared with non-DM patients. Furthermore, patients with 

DM more often had a longer ischemic time, which is associated with less successful 

PCI. Some angiographic differences may also partly explain the difference in PCI success 

and subsequent clinical outcome. Coronary calcifications, which are associated with 

complicated PCI procedures, were more often seen in patients with DM compared with 

non-DM patients.18, 19 Patients with DM more often had multivessel disease which is 

associated with worse clinical outcome compared with single vessel disease and with 

impaired recovery of left ventricular function after STEMI.20, 21 In short, patients with 

DM were older, more often female, with longer ischemic time, more often presented 

with heart failure and more often had multivessel disease and coronary calcifications, all 

associated with PCI failure.

The second finding is that preadmission therapy for DM is an independent predictor 

for one year mortality. Patients with IDDM at admission have an approximately 4 times 

higher mortality rate when compared with patients without DM and a 2 times higher 

mortality rate when compared with NIDDM patients. In previous reports, IDDM patients 

also had a higher mortality rate compared with NIDDM patients. However, in these 

studies reperfusion therapy was not, or only partially administered. Furthermore, patients 

with DM are reported to have a higher rate of thrombolysis failure.1-6, 22 Therefore these 

reports may be biased by reperfusion failure. In our study all patients were treated with 

primary PCI, which has a higher success rate of achieving successful reperfusion.7 In a 

recent report NIDDM was not associated with a higher mortality compared with non-

DM.23 However, in this smaller sized report the percentage of NIDDM and IDDM was 

49% and 51% respectively of all DM patients. This percentage is not in agreement with 

large registries and therefore bias may be involved.2-4 In our report approximately 13% 

of the patients were previously diagnosed with DM. From all DM patients approximately 

28% were on insulin therapy at admission. Both percentages are in agreement with large 

registries.    

Except for the incidence of hypercholesterolaemia, baseline characteristics were not 

significantly differently distributed between IDDM and NIDDM patients. The presence of 

coronary calcifications at angiography is associated with more advanced coronary artery 

disease and therefore with adverse outcome.24 Although not significant, IDDM patients 

more often had coronary calcifications compared with NIDDM patients. Possibly this 

variable did not achieve significant levels between IDDM and NIDDM patients due to the 

relatively smaller number of patients in both groups. After correction for all significantly 

distributed variables, NIDDM and IDDM were both independent predictors of one year 

mortality. Patients requiring insulin therapy are patients without adequate glycemic 

regulation on oral medication. Therefore these patients constitute a patient group with 

relatively more severe diabetes and with a higher risk for cardiovascular events, which is 

clearly demonstrated in our study.25
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Since DM patients are a high-risk patient group, additional therapies that may improve 

outcome need to be addressed. Abciximab has been associated with higher PCI success 

rate and better clinical outcome, particularly in DM patients.26-28 Also, microparticles which 

are associated with a more prothrombotic state, are more frequently found in patients 

with acute myocardial infarction and particularly in patients with DM. Abciximab reduces 

the prothrombotic stimulus of microparticles, especially in DM patients.28, 29 Therefore, 

the value of additional abciximab therapy may be even more important in DM patients. 

In our study, only 23% of all patients were treated with abciximab with no differences 

between DM and non-DM patients. Administering abciximab to more DM patients might 

have improved PCI success rate in this patient group. Another therapy modality that 

may improve clinical outcome and reduce mortality is glyco-metabolic regulation during 

STEMI through administration of glucose–insulin–potassium infusion.30-32 However, this 

is still under investigation. Furthermore, the volume load of this infusion appears to be 

hazardous in patients with heart failure, and DM patients more often present with heart 

failure.32 Therefore, this therapy modality is not applicable to all DM patients with acute 

STEMI. 

LIMITATIONS

We did not routinely perform tests to detect DM on admission nor during the follow-

up. Haemoglobin A1C and glucose levels at admission levels have important prognostic 

value, identifying patients who are previously undetected diabetics, at high-risk for death 

after STEMI.33, 34 However, these values are not available in daily life clinical practice 

before PCI. We did not routinely assess myocardial blush grade and ST segment elevation 

resolution after primary PCI. Both parameters represent myocardial reperfusion and 

are associated with residual left ventricular ejection fraction and clinical outcome. Both 

parameters are reduced in patients with diabetes. However, these parameters are only 

available after primary PCI, and not before. The absolute number of patients included 

in each category may be somewhat small. However, it is the largest sample size ever 

described treated with PCI.

CONCLUSION

Acute STEMI patients with diagnosed DM treated with primary PCI constitute a high-

risk patient group. DM patients have more severe coronary disease and present more 

often with shock and PCI failure. After primary PCI for STEMI, one year mortality is 

7.2% in patients without DM and 17.8% in patients with DM. One year mortality in 

NIDDM patients is 14.3% versus 27.1% in IDDM patients. Preadmission therapy for 

DM is an independent predictor of one year mortality. Even after primary PCI for acute 
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STEMI, IDDM patients are a subgroup with an approximately 4 times higher mortality 

rate compared with patients without DM and a 2 times higher mortality rate when 

compared with NIDDM patients in current daily “real life” clinical practice.  Additional 

pharmacological and or other interventions should be studied to reduce PCI failure and 

improve clinical outcome in STEMI patients with DM.
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