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Chronic hyperglycemia is believed to play a role in the patho-

genesis of coronary artery disease (CAD); however, the cut-off

level beyond which glycemia becomes detrimental remains contro-

versial (1,2). Increasing average glycemia levels, as measured via

glycated hemoglobin, are associated with an increased risk of

myocardial infarction (3). Glycated hemoglobin levels reflect fast-

ing and postchallenge glycemia (4), and both impaired fasting

glycemia (IFG) and postchallenge hyperglycemia following an oral

glucose tolerance test (OGTT) have been shown to confer a higher

risk of cardiovascular (CV) death in nondiabetic individuals (5-7).

In addition, postchallenge hyperglycemia in the diabetic range

appears to be associated with CV disease risk independent of fasting

glucose levels, according to one recent study (4). IFG and impaired

glucose tolerance (IGT), measured after an OGTT, appear to result

from different pathophysiological mechanisms, which explains why

they may not be associated with the same CV risk (4). IGT appears

to result from peripheral insulin resistance (4-8), whereas IFG may

be a manifestation of defective insulin secretion (9,10).

IGT has been shown to be an independent risk factor for non-

fatal and fatal CV events in patients without documented CAD

CLINICAL STUDIES

©2007 Pulsus Group Inc. All rights reserved

A Nigam, MG Bourassa, A Fortier, M-C Guertin, J-C Tardif.
Fasting but not postprandial (postmeal) glycemia predicts the risk
of death in subjects with coronary artery disease. Can J Cardiol
2007;23(11):873-878.

BACKGROUND: Chronic hyperglycemia plays a role in the patho-

genesis of coronary artery disease (CAD); however, the cut-off level

beyond which glycemia becomes detrimental is still controversial.

Postprandial glycemia may be a stronger CAD risk factor than fasting

glycemia in patients without documented heart disease.

OBJECTIVES: To identify the contributions of fasting and postpran-

dial glycemia to cardiovascular risk in patients with documented coro-

nary artery disease.

METHODS: The Coronary Artery Surgery Study (CASS) registry is

a database of 24,958 patients with suspected or proven CAD who

underwent cardiac catheterization between 1974 and 1979. Median

long-term follow up was 14.7 years (interquartile range 9.8 to

16.2 years). Clinical outcomes were evaluated according to fasting

glucose levels and 2 h postprandial (postmeal) plasma glucose (2hPG)

levels. A total of 13,176 patients with baseline fasting glucose levels

and 1691 patients with 2hPG levels were identified.

RESULTS: Impaired fasting glycemia was associated with a 1.2-fold

increase in both all-cause and cardiovascular mortality (adjusted hazard

ratio 1.23; 95% CI 1.08 to 1.40 for cardiovascular mortality), while

undiagnosed diabetes was associated with a 1.5-fold increased risk for

the same end points. Postprandial hyperglycemia (2hPG of 7.8 mmol/L

to 11.0 mmol/L following an average meal) was not associated with a

significant risk of death after adjustment for traditional risk factors or in

the presence of fasting glucose of less than 6.1 mmol/L.

CONCLUSIONS: In CAD patients, impaired fasting glucose is asso-

ciated with increased all-cause and cardiovascular mortality, whereas

postprandial hyperglycemia following an average meal does not appear

to be a risk factor.
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La glycémie à jeun, mais pas la glycémie
postprandiale, prédit le risque de décès chez
des sujets atteints d’une coronaropathie

HISTORIQUE : L’hyperglycémie chronique participe à la pathogenèse de

la coronaropathie, mais le seuil au-delà duquel la glycémie devient nuisible

demeure controversé. La glycémie postprandiale (après le repas) pourrait

constituer un plus grand facteur de risque de coronaropathie que la

glycémie à jeun chez les patients atteints d’une coronaropathie

documentée.

OBJECTIFS : Dépister l’apport de la glycémie à jeun et de la glycémie

postprandiale sur le risque cardiovasculaire chez les patients atteints d’une

coronaropathie documentée.

MÉTHODOLOGIE : Le registre de l’étude CASS sur les chirurgies des

artères coronaires est une base de données de 24 958 patients atteints d’une

coronaropathie présumée ou démontrée qui ont subi un cathétérisme

cardiaque entre 1974 et 1979. Le suivi médian à long terme était de

14,7 ans (fourchette interquartile de 9,8 à 16,2 ans). Les issues cliniques

ont été évaluées d’après la glycémie à jeun et le taux de glucose

plasmatique deux heures après le repas (GP2h). Au total, on a repéré

13 176 patients dont on connaissait la glycémie de base à jeun et

1 691 patients dont on connaissait le GP2h.

RÉSULTATS : Une perturbation de la glycémie à jeun s’associait à une

augmentation de 1,2 fois la mortalité toutes causes confondues et la

mortalité cardiovasculaire (ratio de risque rajusté 1,23; 95 % IC 1,08 à

1,40 pour la mortalité cardiovasculaire), tandis que le diabète non

diagnostiqué s’associait à une augmentation de 1,5 fois le risque d’atteindre

les mêmes paramètres ultimes. L’hyperglycémie postprandiale (GP2h de

7,8 mmol/L à 11,0 mmol/L après un repas moyen) n’était pas reliée à un

risque significatif de décès après rajustement compte tenu des facteurs de

risque classiques ou en présence de glycémie à jeun (GP2h inférieure à

6,1 mmol/L).

CONCLUSIONS : Chez les patients souffrant de coronaropathie, une

perturbation de la glycémie à jeun s’associait à une augmentation de la

mortalité toutes causes confondues et de la mortalité cardiovasculaire,

tandis que l’hyperglycémie postprandiale après un repas moyen ne semble

pas représenter un facteur de risque.
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(11-13). In contrast, the relationship between IFG and CV risk

remains controversial. Earlier studies (13-15) have suggested a

lack of association between IFG and CV events, while more

recent studies have demonstrated an increased CV risk associated

with this entity (16,17). However, little data exist on the prognos-

tic importance of IFG and IGT in patients with documented

CAD, as well as their relative contributions to CV risk. In addi-

tion, to our knowledge, postprandial (postmeal) glycemia, using a

2 h postmeal plasma glucose (2hPG) measurement, has never

been used as a tool to evaluate the long-term risk of death. Thus,

the aim of our study was to assess the impact and contributions of

both IFG and postprandial (postmeal) hyperglycemia (PPH) on

outcomes in patients with suspected or proven CAD from the

Coronary Artery Surgery Study (CASS) registry (18).

METHODS
Study population
The CASS registry included 24,958 patients with suspected or

proven CAD who were enrolled at 15 centres throughout North

America between 1974 and 1979. Patients had an annual, sched-

uled follow-up until 1982, and afterward, vital status was obtained

through a mail-in survey completed between 1989 and 1991. Vital

status for nonresponders was obtained from the National Death

Index for patients in the United States, and by next-of-kin, medical

records and death certificates in Canada. Follow-up was complete

for 96% of patients in the registry by the closing date of December

31, 1992. Patients without death records available were considered

to be alive. CV mortality was defined according to the International

Classification of Diseases, eighth revision, using codes 390 to 458.

Intermediate-term end points were defined as those occurring by

the end of scheduled follow-up in 1982, whereas long-term end

points were defined as those occurring by December 31, 1992. Data

on nonfatal events were available until 1982 from annual scheduled

follow-up visits and were included in the intermediate-term end

points. Nonfatal events studied included hospitalization for incident

myocardial infarction, stroke and congestive heart failure.

Clinical variables
The clinical variables used were derived from the CASS registry

and obtained at the time of enrolment in the study, and included

age, sex, family history of premature CAD, medical history of dia-

betes, hypertension, hypercholesterolemia and smoking, as well as

medication use. Additional variables studied included systolic and

diastolic blood pressure, serum cholesterol, triglycerides, fasting

plasma glucose (FPG), 2hPG and creatinine levels, left ventricu-

lar ejection fraction and extent of CAD. Postprandial blood glu-

cose measurements were performed 2 h after asking patients to

consume an ‘average’ breakfast meal. No other measures were used

to ensure meal standardization. All blood marker measurements

were performed at the time of blood collection from fresh samples.

The number of diseased coronary arteries was based on whether

the left anterior descending artery, the left circumflex artery or the

right coronary artery had 70% diameter stenosis or more, or

whether the left main artery had a 50% diameter stenosis or more.

Left main artery disease was considered to be two-vessel disease in

the presence of right-dominant coronary circulation and three-

vessel disease in the presence of left-dominant coronary circula-

tion. Coronary angiograms were interpreted using visual

estimation in the CASS registry.

Definitions of IFG, PPH and diabetes
Two distinct analyses were performed to evaluate the importance of

IFG, PPH and diabetes on outcomes in the cohort of the present

study. In the first analysis using FPG levels only, normoglycemic

patients were defined as having FPG of less than 6.1 mmol/L

(110 mg/dL), IFG was defined as having FPG of 6.1 mmol/L to

6.9 mmol/L (110 mg/dL to 125 mg/dL) and undiagnosed diabetes

mellitus was defined as FPG of 7.0 mmol/L (126 mg/dL) or higher

in the absence of pharmacological therapy (19). In the second

analysis using 2hPG levels, normoglycemic patients were identi-

fied as having 2hPG of lower than 7.8 mmol/L (140 mg/dL), PPH

as 2hPG of 7.8 to 11.0 mmol/L (140 mg/dL to 199 mg/dL), and

undiagnosed diabetes was identified as 2hPG 11.1 mmol/L

(200 mg/dL) or higher (20). Patients with known or treated dia-

betes (diet or pharmacological treatment) were excluded from our

analyses.

Statistical analysis
Results are expressed as the mean ± SD or median (minimum, max-

imum) for continuous variables and as frequency for categorical

variables. Univariate analyses (t test or Wilcoxon test for continu-

ous variables and Pearson χ2 test for categorical variables) were used

to compare the different glucose level groups. Univariate Cox pro-

portional hazard regression models were used to evaluate the influ-

ence of glucose levels on outcomes. Multivariate Cox regression

models were also created, adjusting for potential confounders (base-

line characteristics and clinical variables). Survival analyses using

the Kaplan-Meier method and log-rank test were used to study free-

dom from outcomes according to glucose level group definitions.

P<0.05 was considered statistically significant. Statistical analyses

were performed with SAS version 8.02 (SAS Institute, USA).

RESULTS
Baseline characteristics
The investigators identified 10,346, 1521 and 1309 patients in the

normal, IFG and undiagnosed diabetes groups, respectively, who

were included in the first analysis (Table 1). With increasing FPG

levels, increases in mean age, body weight, systolic blood pressure,

serum triglycerides, history of hypertension and extent of CAD

were noted. 

2hPG measurements were available for 1691 patients. In the

second analysis using 2hPG levels only, 1101, 422 and 168 persons

were identified in the normal, PPH and undiagnosed diabetes

groups, respectively (Table 2). PPH patients had a risk factor pro-

file that was intermediate between normoglycemic and diabetic

patients.

Outcomes
Analysis 1 – normal, IFG and diabetic patients: After a median

long-term follow up of 14.7 years (interquartile range 9.8 to

16.2 years), 3843 (37.1%), 684 (45.0%) and 702 (53.6%) patients

had died in the normal, IFG and undiagnosed diabetes groups,

respectively (P<0.0001) (Figure 1). CV disease accounted for

27.2%, 33.9% and 39.9% of all deaths in the same groups, respec-

tively (P<0.0001). After adjusting for age, sex, weight, hyperten-

sion, serum triglyceride and total cholesterol levels, and smoking

status, IFG patients continued to demonstrate a risk of clinical

events that was intermediate between those with diabetes and

those with normal FPG (Table 3). The long-term risk of all-

cause or CV death was approximately 1.5-fold higher in undiag-

nosed diabetic patients than normal patients, with IFG patients

showing a 1.2-fold higher risk than normoglycemic patients for

these same end points. Intermediate-term (five-year follow-up)

combined end points showed similar results (Table 3).

Analysis 2 – normal, PPH and undiagnosed diabetic patients: In
the second analysis using postprandial glucose levels, 441 (40.1%),
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184 (43.6%) and 86 (51.2%) patients had died in the normal,

PPH and diabetic groups, respectively (P<0.019 for trend), after

the same median follow-up of 14.7 years. Similar trends were

observed for long-term CV mortality and the intermediate-term

combined end points; however, neither PPH (2hPG 7.8 mmol/L

to 11.0 mmol/L) nor diabetes (2hPG 11.1 mmol/L or higher) were

associated with significant risk after adjustment for traditional risk

factors (Table 4). Similarly, neither PPH nor diabetes were associ-

ated with a significant risk of long-term death in the presence of

FPG of lower than 6.1 mmol/L (data not shown).
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TABLE 1
Baseline characteristics for analysis 1: Patients with normal glucose levels, impaired fasting glycemia and diabetes
mellitus

Normoglycemic patients Impaired fasting glycemia Undiagnosed diabetes mellitus
(FPG <6.1 mmol/L), (FPG 6.1 mmol/L–6.9 mmol/L), (FPG ≥≥7.0 mmol/L),

mean ± SD or median mean ± SD or median mean ± SD or median
Characteristic (minimum, maximum) (n=10,346) (minimum, maximum) (n=1521) (minimum, maximum) (n=1309) P

Age (years) 51.8±9.2 54.3±8.8 56.0±8.8 <0.0001

Body weight (kg) 74.4± 3.1 77.4±13.8 77.1±13.8 <0.0001

Body mass index (kg/m2) 25.6±3.7 26.4±3.8 26.4±4.0 <0.0001

Left ventricular ejection fraction (%) 58.2±14.3 58.9±16.0 58.8±16.0 0.23

Systolic blood pressure (mmHg) 130.6±20.3 131.9.6±21.2 132.2±20.8 0.0035

Diastolic blood pressure (mmHg) 80.9±11.9 81.1±12.0 80.5±12.3 0.37

Serum total cholesterol (mmol/L) 6.02±1.30 6.09±1.26 6.07±1.30 0.13

Serum triglycerides (mmol/L) 1.94 (0.17, 38.1) 2.12 (0.38, 16.9) 2.18 (0.43, 43.1) <0.0001

FPG (mmol/L) 5.10 (2.44, 6.05) 6.38 (6.10, 6.94) 8.05 (6.99, 30.5) <0.0001

Characteristic n (%) n (%) n (%)

Male sex 7870 (76.1) 1188 (78.1) 990 (75.6) 0.18

Active smoking 3502 (33.9) 436 (28.7) 304 (23.3) <0.0001

Medical history of hypertension 3028 (29.3) 531 (34.9) 489 (37.4) <0.0001

Abnormal coronary angiogram 8399 (81.2) 1303 (85.7) 1153 (88.1) <0.0001

Extent of coronary artery disease <0.0001

0-vessel disease 2975 (29.0) 344 (22.8) 233 (18.0)

1-vessel disease 2152 (20.9) 279 (18.5) 260 (20.0)

2-vessel disease 2310 (22.5) 370 (24.6) 307 (23.7)

3-vessel disease 2839 (27.6) 514 (34.1) 498 (38.4)

FPG Fasting plasma glucose

TABLE 2
Baseline characteristics for analysis 2: Postprandial glucose levels

Normoglycemic patients Postprandial hyperglycemia Undiagnosed diabetes mellitus
(2hPG <7.8 mmol/L), (2hPG 7.8 mmol/L–11.0 mmol/L), (2hPG ≥≥11.1 mmol/L),
mean ± SD or median mean ± SD or median mean ± SD or median

Characteristic (minimum, maximum) (n=1101) (minimum, maximum) (n=422) (minimum, maximum) (n=168) P

Age (years) 53.0±9.6 55.2±9.3 55.4±7.8 <0.0001

Body weight (kg) 75.7±13.8 76.9±14.4 78.8±12.6 0.014

Body mass index (kg/m2) 25.4±3.7 25.9±4.1 26.7±3.9 <0.0001

Left ventricular ejection fraction (%) 58.7±14.7 57.3±16.1 54.7±15.4 0.0088

Systolic blood pressure (mmHg) 131.9±20.2 134.7±20.3 136.8±22.2 0.0068

Diastolic blood pressure (mmHg) 82.2±12.6 83.5±12.1 84.8±11.3 0.020

Serum total cholesterol (mmol/L) 5.86±1.18 5.89±1.24 5.95±1.37 0.68

Serum triglycerides (mmol/L) 1.77 (0.31, 25.1) 1.94 (0.23, 19.4) 2.17 (0.60, 23.3) <0.0001

Fasting plasma glucose (mmol/L) 5.22 (3.39, 12.21) 5.27 (3.72, 13.60) 5.91 (3.66, 18.21) <0.0001

2hPG (mmol/L) 5.77±0.98 9.13±0.90 13.42±2.09 <0.0001

Characteristic n (%) n (%) n (%)

Male sex 820 (74.5) 300 (71.2) 129 (76.8) 0.27

Active smoking 354 (32.2) 125 (29.6) 37 (22.0) 0.061

Medical history of hypertension 346 (31.4) 165 (39.1) 74 (44.1) 0.0004

Abnormal coronary angiogram 837 (76.0) 336 (79.6) 146 (86.9) 0.0043

Extent of coronary artery disease 0.090

0-vessel disease 361 (32.9) 128 (30.3) 42 (25.0)

1-vessel disease 199 (18.1) 76 (18.0) 25 (14.9)

2-vessel disease 227 (20.7) 76 (18.0) 40 (23.8)

3-vessel disease 312 (28.4) 142 (33.7) 61 (36.3)

2hPG 2 h postprandial glucose
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Multivariate Cox regression models were also created for inter-

mediate- and long-term outcomes, in which both fasting and 2hPG

levels were entered into the models as continuous variables using

the data of the 991 subjects in whom both parameters were meas-

ured. For long-term all-cause and CV mortality, neither fasting nor

postprandial glucose were predictive of long-term fatal events.

However, in models addressing the intermediate-term end points,

increasing FPG was associated with a significantly higher likeli-

hood of a nonfatal or fatal event (adjusted hazard ratio 1.39 per

1 mmol/L increase in FPG, 95% CI 1.09 to 1.78 for intermediate-

term all-cause death, myocardial infarction, congestive heart fail-

ure or stroke; adjusted hazard ratio 1.48 per 1 mmol/L increase in

FPG, 95% CI 1.16 to 1.88 for intermediate-term CV death,

myocardial infarction, congestive heart failure or stroke), whereas

PPH was not predictive of increased morbidity or mortality.

DISCUSSION
In this CAD cohort, elevated fasting rather than postprandial

(postmeal) glucose levels were predictive of future all-cause and

CV mortality. Impaired FPG was associated with a risk of death

and major CV events intermediate between normoglycemic and

diabetic subjects. As expected, diabetic patients, based on FPG

levels, possessed highest risk of fatal or nonfatal outcomes in this

cohort. To our knowledge, the present study was the first to exam-

ine the potential prognostic significance of 2hPG levels measured

following an average meal. 2hPG measurements after a standard-

ized meal have been shown to correlate with 2 h postchallenge

glucose levels measured after an OGTT (21-23). In addition, IGT,

as diagnosed during an OGTT, is a known risk factor for long-term

mortality, as noted previously (11-13). Despite this fact, no study

has yet evaluated whether elevated postprandial blood glucose

levels measured after an average meal are also predictive of future

fatal events. From our analyses, PPH was not associated with a sig-

nificant risk of fatal or nonfatal outcomes in patients with FPG

levels of lower than 6.1 mmol/L. Similarly, diabetic patients, based

on 2hPG levels, did not possess a higher risk of death in multi-

variate models. In contrast, increasing levels of FPG were predic-

tive of an increased risk of nonfatal and fatal events after

controlling for 2hPG levels.

The prevalence of CAD disease risk factors has been shown to

be higher in individuals with IFG than in persons with normal

FPG levels (20). In the Diabetes Epidemiology: Collaborative

analysis Of Diagnostic criteria in Europe (DECODE) study (16),

comprising 25,364 persons in 13 prospective European cohorts fol-

lowed on average for 7.3 years, IFG was associated with a 1.2-fold

higher risk of all-cause death in individuals without known CAD

in univariate analyses, although the risk of death was not signifi-

cantly higher in multivariate models. IFG has been shown to be

associated with a significantly increased risk of mortality in

patients with documented CAD (17).

In the DECODE study, the presence of IGT following a 75 g

glucose challenge was associated with a higher risk of death than

IFG (16). In addition, IGT was shown to be an independent pre-

dictor of CV mortality in patients with normal FPG levels,

whereas IFG was not associated with any significant CV risk after

controlling for 2hPG levels (15). Recent data (24) have also indi-

cated that treatment of IGT with acarbose to reduce PPH signifi-

cantly reduces CV events and the development of hypertension.

Similarly, reduction of peak PPH with the insulin secretagogue

ripaglinide has been shown to reduce carotid atherosclerosis in

type 2 diabetes (25). These data suggest that postprandial glucose

may be a stronger risk factor than FPG in certain populations.

Our data from the CASS registry indicate that IFG was a

stronger risk factor for all-cause and CV disease mortality than

PPH in patients with CAD. While PPH was a predictor of death

in univariate analyses, its impact on outcomes was negligible in

the presence of normal FPG levels of less than 6.1 mmol/L.

Similarly, when analyzed as a continuous variable, 2hPG was not

predictive of increased morbidity and mortality after adjusting for

FPG. In contrast, FPG was predictive of future nonfatal and fatal

clinical events, even after adjusting for postprandial plasma glu-

cose. Several potential hypotheses may explain why our results dif-

fered from those of epidemiological studies in patients without

CAD. First, the measurement of 2hPG levels was not standardized

in the CASS registry and might have varied considerably due to

the type and quantity of food consumed, as well as geographical

factors, given that this study was undertaken across North

America. Second, 2hPG levels may not reflect glucose metabolism

occurring after a standard 75 g OGTT and may therefore not be

associated with the same CV risk. Third, patients with IFG had a

slightly higher body mass index, as well as higher levels of total

cholesterol and triglycerides than patients with PPH, and were

similar to diabetic subjects. Although we did adjust for available

confounders in our multivariate models, other confounding factors

might have continued to affect CV and non-CV risk in our

cohort. Fourth, IFG is perhaps a stronger CV risk factor relative to

IGT in individuals without other components of the metabolic

syndrome. Patients with PPH had a mean body mass index of

25.9 kg/m2 and a median triglyceride level of 1.94 mmol/L, only

slightly higher than the cut-off of 1.7 mmol/L used for the

Nigam et al
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Figure 1) Cumulative survival according to glycemic status. A Fasting
plasma glucose (FPG) and freedom from long-term all-cause death.
B 2 h postprandial glucose (2hPG) and freedom from long-term all-
cause death
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diagnosis of the metabolic syndrome. Therefore, patients with

PPH in the CASS registry were less likely to have possessed

insulin resistance and its pathophysiological consequences, which

are often associated with CV risk. Postprandial hyperinsulinemia

appears to be a more significant determinant of CAD than post-

prandial glycemia in patients with the metabolic syndrome,

according to one recent study (26). In addition, the small sample

size may also explain why neither PPH nor diabetes, based on a

postprandial glucose level of 11.1 mmol/L or higher, were associ-

ated with a significant risk of clinical events in our multivariate

models, because we did note a significant trend of increasing mor-

tality with increasing levels of postprandial glucose in unadjusted

models. Finally, given that this study involved a coronary popula-

tion with a relatively high risk of recurrent events, the ability to

differentiate risk based on glycemic status might have been lower

than in a noncoronary population.

Our data are consistent with two other studies performed in

CAD patients (17,27). Among 11,853 patients with a previous

myocardial infarction who were followed on average for 7.7 years,

IFG was associated with a 1.4-fold increased risk of all-cause death

and a 1.3-fold increased risk of CAD death (17). In 1612 patients

with CAD who were undergoing percutaneous coronary interven-

tion, IFG was associated with a threefold higher risk of death com-

pared with patients with normal fasting glycemia after a mean

follow-up of 2.8 years (27). In contrast, Arcavi et al (28) failed to

demonstrate a significant association between IFG and mortality

in 293 survivors of myocardial infarction with IFG, presumably

due to the small sample size. We extend current knowledge by

demonstrating that IFG confers a higher long-term risk (median

follow-up 14.7 years) of death in CAD patients. In addition, IFG

remained an independent predictor of clinical events in multivari-

ate models, even after adjusting for 2hPG. Thus, IFG alone is

capable of exerting a significant negative effect on outcomes in a

CAD population, presumably through multiple mechanisms,

including impaired endothelial function (29), oxidative stress

(30) and inflammation (31).

CASS was performed during the 1970s and 1980s, and the out-

comes we measured necessarily reflect the treatment practices at

the time the original study was undertaken. Approximately one-

quarter of patients in CASS were women. While one may ques-

tion whether our results are applicable to women, the CASS

cohort contained a higher percentage of women than a previous

study (17) that obtained similar results. Third, a single blood spec-

imen performed at study entry was used to define each patient’s

glycemic status. Finally, we did not use the new American

Diabetes Association (32) definition for IFG of 5.6 mmol/L to

6.9 mmol/L; however, when analyzed as continuous variables,

both fasting and postprandial glucose level behaved in ways simi-

lar to those reported here.

CONCLUSIONS

Our study showed that IFG is an independent risk factor for CV

and all-cause mortality in patients with documented CAD. The

data in the present study suggest that in a CAD population with

Fasting and postprandial glycemia in CAD
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TABLE 3
Intermediate- and long-term risk of cardiovascular (CV) and all-cause death and complications according to fasting
glycemia status

Intermediate-term risk of all-cause
Long-term Long-term death, MI, CHF or stroke, Intermediate-term risk of

all-cause death CV death hazard ratio (95% CI) CV death, MI, CHF or stroke

Impaired fasting glycemia 1.29 (1.19–1.40) 1.33 (1.21–1.46) 1.27 (1.15–1.41) 1.3 (1.17–1.45)

(unadjusted models)

Impaired fasting glycemia 1.20* (1.08–1.34) 1.23* (1.08–1.40) 1.22† (1.06–1.40) 1.25† (1.09–1.45)

(adjusted models)

Undiagnosed diabetes 1.65 (1.52–1.79) 1.66 (1.51–1.83) 1.47 (1.32–1.63) 1.46 (1.30–1.63)

(unadjusted models)

Undiagnosed diabetes 1.48* (1.31–1.66) 1.51* (1.32–1.73) 1.36† (1.17–1.59) 1.41† (1.20–1.65)

(adjusted models)

*Adjusted for age, sex, smoking status, hypertension, weight and serum total cholesterol levels; †Adjusted for age, sex, smoking status, hypertension, weight, and
serum triglyceride and total cholesterol levels. CHF Congestive heart failure; MI Myocardial infarction

TABLE 4
Intermediate- and long-term risk of cardiovascular (CV) and all-cause death and complications according to postprandial
glycemia status

Intermediate-term risk of
Long-term Long-term all-cause death, MI, CHF or stroke, Intermediate-term risk of

all-cause death CV death hazard ratio (95% CI) CV death, MI, CHF or stroke

PPH (2hPG 7.8 mmol/L–11.0 mmol/L) 1.14 (0.96–1.35) 1.26 (1.03–1.54) 1.1 (0.88–1.40) 1.19 (0.93–1.52)

(unadjusted models)

PPH (2hPG 7.8 mmol/L–11.0 mmol/L) 0.99* (0.78–1.26) 1.03* (0.78–1.37) 1.11† (0.81–1.54) 1.18† (0.83–1.67)

(adjusted models)

Undiagnosed diabetes (2hPG ≥11.1 mmol/L) 1.45 (1.15–1.83) 1.38 (1.04–1.84) 1.54 (1.15–2.06) 1.63 (1.19–2.23)

(unadjusted models)

Undiagnosed diabetes (2hPG ≥11.1 mmol/L) 1.10* (0.79–1.53) 0.89* (0.59–1.36) 1.03† (0.66–1.30) 1.01† (0.62–1.65)

(adjusted models)

*Adjusted for age, sex, smoking status, weight and serum triglyceride levels; †Adjusted for age, weight, serum triglyceride levels and fasting glycemia.
2hPG 2 h postprandial glucose; CHF Congestive heart failure; MI Myocardial infarction; PPH Postprandial hyperglycemia
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a low prevalence of the metabolic syndrome, PPH does not

appear to be an independent risk factor for death in the presence

of normal FPG levels. The presence or absence of IFG is easy to

measure in routine clinical practice. Management of this predia-

betic state must be re-evaluated in light of these data, and

aggressive lifestyle changes should be considered to improve

glycemic control and to potentially improve outcomes in CAD

patients. The pharmacological treatment of IFG must also be

evaluated in the context of clinical trials before clear recom-

mendations can be made.
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