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Abstract

That cardiovascular disease occurs more frequently
in patients with Type II (non-insulin-dependent) dia-
betes mellitus has been recognized for a long time.
However, the extent to which hyperglycaemia con-
tributes to atherosclerosis and cardiovascular disease
is still not clear. Epidemiological studies published in
recent years suggest that postprandial blood glucose
might be an independent risk factor of cardiovascular
disease. The main results of these studies, which are
reviewed in this article, are that subjects from the
general population with mild to moderate hypergly-
caemia, following oral glucose load, but not in the
fasting state, showed an increased cardiovascular
risk. Furthermore, the post-challenge as well as post-
prandial glucose concentrations of subjects with
Type 1I diabetes were found to be directly associated

to incident cardiovascular disease independently of
fasting glucose. Also, the correction of fasting hyper-
glycaemia or HbA, _ or both, disregarding the specific
correction of postprandial hyperglycaemia was not
found to significantly reduce the incidence of cardio-
vascular disease in patients with Type II diabetes. Fi-
nally, the strict control of both preprandial and post-
prandial hyperglycaemia yielded a substantial reduc-
tion of cardiovascular disease in Type II diabetes. Tri-
als specifically designed to address this issue are
needed to determine whether postprandial hypergly-
caemia plays an independent and causative role in
cardiovascular disease in patients with Type II diabe-
tes. [Diabetologia (2001) 44: 2107-2114]
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Type II (non-insulin-dependent) diabetes mellitus is
one of the most common metabolic disorders. Epide-
miological studies carried out in European countries
in the 1980s showed that about 3% of the general
population had Type II diabetes [1]. Because the
number of subjects with the disease is increasing
steadily in both affluent and developing countries,
the number of people with diabetes in the world is
predicted to double over the next 20 years [2]. The
reasons for this increase include greater longevity
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and a change of life style habits leading to weight
gain. In fact, age and overweight are among the major
risk factors for Type II diabetes [3, 4]. It has been esti-
mated that the costs for medical care related to the
disease will steeply increase over the next decades
[5]. The main part of medical costs generated by
Type II diabetes are not related to pharmacological
glucose control, but to treatment of chronic complica-
tions, namely nephropathy, retinopathy, neuropathy
and accelerated atherosclerosis [5].

The main clinical manifestations of atherosclero-
sis, such as coronary heart disease (CHD), cere-
brovascular disease and peripheral vascular disease
afflict a remarkable proportion of patients with Type
II diabetes [6]. Indeed, these patients have a mortali-
ty risk for coronary, cerebrovascular and peripheral
vascular disease, which is twofold to tenfold higher
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than non-diabetic patients 7, 8]. Not surprisingly, car-
diovascular disease (CVD) is the leading cause of
death among Type II diabetic subjects and accounts
for 40-50% of all deaths [9].

Although Type II diabetes is frequently associated
with other cardiovascular risk factors, such as dyslip-
idaemia and hypertension [10, 11], there is an in-
creased cardiovascular risk in diabetic patients which
is not explained by these factors and is thought to be
related to hyperglycaemia [12]. This is one of the
main reasons, besides prevention, delay, or arrest of
microangiopathic complications, why the correction
of hyperglycaemia is the primary aim in diabetes
care.

In Type II diabetes fasting plasma glucose (FPG)
and glycated haemoglobin (HbA, ) are the main pa-
rameters of glucose metabolism which are used to
monitor and control hyperglycaemia [13]. More re-
cently, particular emphasis has been given to non-
fasting, mainly postprandial plasma glucose (PPG)
as a parameter to include in the metabolic assessment
of Type II diabetic patients [14]. This new perspective
originated from the results of several epidemiological
observational studies surveying both the general pop-
ulation and the diabetic population, as well as from
the discussion and interpretation of the results of in-
tervention trials carried out in diabetic patients.

Evidence that PPG is an independent risk factor in
diabetes comes from observational studies focusing
on diabetic patients. Unfortunately, such studies are
still sparse. A detrimental role of postprandial hyper-
glycaemia in diabetes can also be inferred from some
intervention trials carried out in diabetic patients.
These studies documented that the correction of fast-
ing hyperglycaemia only, disregarding PPG levels,
had no or only limited beneficial effects on CVD.
Moreover, numerous studies examining samples
from the general population, including patients with
variable degrees of glucose tolerance, provide valu-
able support to the idea that postprandial hypergly-
caemia is harmful. These studies are based on the as-
sessment of glucose concentrations during an oral
glucose tolerance test (OGTT), which might be con-
sidered as a surrogate of PPG. However, the extent
to which post-challenge plasma glucose does reflect
glucose concentration after a mixed meal is not well
understood, as few studies have addressed this issue.
Of course, the ingestion of the precursors of different
energy substrates like proteins, lipids and complex
carbohydrates is not equivalent to the ingestion of
dextrose as in the OGTT. Nevertheless, a strong cor-
relation (r > 0.90) was found between glucose peaks
following mixed meal and oral glucose load [15].
Moreover, the OGTT is not easily reproducible [16],
and for this reason the WHO recommends two tests
before a clinical diagnosis of diabetes is established
[17]. On the other hand the repetition of the OGTT
in epidemiological studies is not feasible and the re-
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sults of a single test is generally accepted. In this re-
gard, it should be emphasized that the standard
OGTT has been used for a long time to categorize in-
dividuals according to glucose tolerance and to infer
approximately the magnitude of their plasma glucose
excursions occurring with meals in the everyday life.

Impaired glucose tolerance and cardiovascular disease

Several studies examined the association between
glucose concentrations following oral glucose load
and cardiovascular disease in the general population.
A number of these studies targeted subjects with im-
paired glucose tolerance (IGT), i.e. those with non-
diabetic fasting glucose concentrations ( <7 mmol/l)
but a moderately higher glycaemic response during
an OGTT, with plasma glucose concentrations rang-
ing from 7.8-11.0 mmol/l 2 h after the glucose load
[17]. As already stated, it is assumed that these pa-
tients have mildly higher glycaemia in the postprandi-
al state. Despite only mild abnormality of glucose
metabolism, these patients have an increased cardio-
vascular risk.

One of the pioneer papers focusing on CVD in
subjects with high glucose concentrations during
OGTT or with IGT was the Whitehall Study, carried
out in England [18]. In this study 18403 individuals
aged 40 to 60 years were followed for 7.5 years. The
CHD mortality in those with a high glucose response
to a 50 g oral glucose load (> 95" centile) was twice
as high as in those with a normal glucose response.
Similar results were found in the Paris Prospective
Study (19), in which 7038 subjects aged 43 to 54 years
were followed up for 10 years, and in the Helsinki Po-
licemen Study, involving 1059 men aged 30-59 years
followed for 10 years (20). Similar results were ob-
tained in more recent surveys. In the Funagata Dia-
betes Study, surveying 2534 subjects aged over
40 years of age followed for 7 years, the hazard ratio
of IGT to NGT in terms of CVD death was 2.22 [21].
In the Cardiovascular Health Study, in which 4515
subjects aged > 65 years were followed for 8§ years,
the risk associated with IGT was lower (1.22), but still
significantly increased after adjusting for classic risk
factors [22].

Atherosclerosis is the anatomical lesion underly-
ing clinical manifestations of CVD. We have recently
reported that the risk of developing carotid stenosis
during a 5-year follow-up of 888 subjects aged
40-79 years was threefold higher in those with IGT
than in those with NGT [23]. Consistent results were
observed in the Hoorn Study [24], where carotid
blood flow was measured with Doppler technique,
and in studies measuring carotid intimal-media thick-
ness as a surrogate index of atherosclerosis [25, 26].
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Diabetic OGTT, isolated post-challenge hyperglycaemia
and cardiovascular disease

It is well known that people who have normal
(< 6.1 mmol/l) or only slightly higher fasting glucose
(6.1-6.9 mmol/l), but a remarkable increase in plasma
glucose following an OGTT and, conceivably, after
meals, do exist. In these individuals, in whom plasma
glucose concentrations exceed 11.1 mmol/l 2 h after
glucose load, the diagnosis of diabetes is fully estab-
lished according to standard criteria [17]. These pa-
tients belong to a sort of subcategory of diabetes (iso-
lated post-challenge hyperglycaemia or IPH), which
is particularly intriguing, as it can be identified only
by OGTT, a diagnostic tool which is not very wide-
spread in clinical practice. For this reason the Ameri-
can Diabetes Association (ADA) recently decided to
base the diagnosis of diabetes essentially on FPG,
and to establish a new category of altered glycaemia
termed “Impaired Fasting Glucose” [27]. This deci-
sion has been challenged [28-30] and the OGTT re-
mains one of the diagnostic procedures recommend-
ed by the WHO [17] because this special type of dia-
betic patient, who generally progress to overt diabe-
tes with definite fasting hyperglycaemia, should be
identified, as they have an increased risk of chronic
diabetic complications [31]. Indeed, the high preva-
lence of cardiovascular disease found at the time
when Type II diabetes is first diagnosed [32] is
thought to be the result of both several years of unde-
tected mild to moderate hyperglycaemia, mainly in
the postprandial state [33], and the clustering of sev-
eral cardiovascular risk factors in the prediabetic
phase [34].

Over the last few years several studies have clearly
indicated that patients with a diabetic 2-h glucose
concentration (=11 mmol/l) and mostly with IPH,
have an increased risk of developing atherosclerosis
and clinical manifestations of CVD. In the Honolulu
Heart Program (35), studying 8006 Japanese-Ameri-
can men aged 45-68 years, followed for 23 years, it
was found that the risk of CHD was significantly in-
creased in subjects with a diabetic OGTT compared
with subjects with NGT. The relative risk was 2.01 af-
ter adjusting for other risk factors. The Chicago
Heart Association Detection Project In Industry
Study [36] enrolled approximately 12000 men aged
from 35 to 64 years. After 22 years of follow-up, a
multivariate analysis showed that exaggerated 1-h
post-load plasma glucose response was an indepen-
dent predictor of CVD mortality (RR 1.18). In the
Rancho Bernardo Study [37] 1858 subjects with
FPG < 7.0 mmol/l (not diabetes according to 1997
ADA criteria) were recruited. After a 7-year follow-
up, women (but not men) with IPH displayed an in-
creased risk of CVD death, independently of other
risk factors (RR 2.6). In the Paris Prospective Study
[38] the 23-year follow-up of 7038 men aged
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43-54 years showed that those with a diabetic
OGTT had a relative risk of CHD of 1.31, after ad-
justment for other risk factors. In studies carried out
in the Mauritius, Fiji and Nauru Islands [39], survey-
ing a total of 9179 people who were followed for 5 to
12 years, a mortality risk for CVD of 2.6 was found
in IPH, after adjusting for other risk factors. The
Hoorn Study [40], surveyed 2363 Dutch people aged
50-75 years. After adjusting for classic risk factors, it
was found that the relative risk for CVD mortality in
subjects with a diabetic OGTT was 2.22.

The study providing the most convincing evidence
of the increased cardiovascular risk related to IPH is
the DECODE (Diabetes Epidemiology: Collabora-
tive analysis Of Diagnostic criteria in Europe). In
this project [41] data from more than 25000 subjects
surveyed in different European epidemiologic studies
were pooled. All-cause and specific cause mortality
during a mean follow-up of 7.3 years (180000 per-
son-years) were assessed after stratification accord-
ing to fasting (1997 ADA criteria) and post-challenge
(1985 WHO criteria) plasma glucose. When using the
ADA criteria [17], subjects with previously undiag-
nosed diabetes (FPG > 7.0 mmol/l), displayed a sig-
nificant increase in mortality (odds ratio 1.81) com-
pared with non-diabetic people (FPG < 6.1 mmol/l).
However, the risk was increased only when plasma
glucose 2 h after the glucose load was in the IGT
range (7.8-11.0 mmol/l) or, to a greater extent, in the
diabetic range (> 11.1 mmol/l). When subjects were
stratified according to 1985 WHO criteria [42], sub-
jects with 2-h OGTT plasma glucose > 11.1 mmol/l
had a relative risk of mortality twofold higher than
subjects with NGT, with no significant differences
across categories of fasting plasma glucose (< 6.1,
6.1-6.9,> 7.0 mmol/l). In other words, within each
FPG category, the mortality risk increased linearly
across categories of post-OGTT plasma glucose,
whereas within each category of 2-h OGTT (< 7.8,
7.8-11 > 11.1 mmol/l) the mortality risk did not in-
crease across categories of FPG. The death risk asso-
ciated with IPH was well evident in older subjects
from the DECODE: the hazard ratio was 1.60 (C.1.
1.1-2.3) in men and women over 60 years of age with
IPH than in age-matched subjects with fasting glu-
cose of less than 7.0 and 2-h glucose < 11.1 mmol/l
[43].

A more recent analysis of the DECODE data fo-
cusing on CVD (268811 person-years) showed that,
after adjusting for possible confounders, and with
FPG and 2-h glucose in the same model, the relative
risk of CVD was not significantly increased in sub-
jects with a FPG of 7.0 of more than in those with a
FPG of less than 6.1 mmol/l (RR 1.20, 95%-CI
0.88-1.64, p = NS). On the contrary, the risk of CVD
mortality in subjects with 2-h OGTT plasma glu-
cose of 11.1 mmol/l or more was 1.40 (1.02-1.92,
p <0.005) compared with those with 2-h OGTT
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< 7.8 mmol/l. Therefore, FPG was not an indepen-
dent predictor of CVD mortality when the multivari-
ate analysis included both FPG and post-challenge
PG. In this analysis, only the latter turned out to be
an independent predictor of CVD mortality [44].

In full agreement with studies on clinical CVD,
studies assessing asymptomatic carotid atherosclero-
sis by echo-duplex scanning documented an in-
creased risk of arterial abnormalities in subjects with
IPH [45].

Opverall, there is a convincing epidemiological evi-
dence supporting the conclusion that, in spite of nor-
mal fasting glycaemia, an exaggerated increase in
plasma glucose 2 h after the glucose load and, by ex-
trapolation, after meals, is associated with an in-
creased risk of atherosclerosis and CVD. This conclu-
sion suggests that individuals with IPH should be
identified and their metabolic abnormality corrected
with medications capable of controlling excessive in-
creases in blood glucose after meals.

Postprandial glucose and cardiovascular risk
in diabetes mellitus

As previously mentioned, few studies specifically
evaluate the risk associated with postprandial hyper-
glycaemia in Type II diabetes. The Diabetes Inter-
vention Study [46], focusing on myocardial infarction
and total mortality (mainly for CVD), examined 1139
newly diagnosed Type II diabetic patients,
30-55 years of age, who were followed for 11 years.
In the univariate analysis 1-h post-breakfast blood
glucose, but not FPG, was associated with higher
rates of myocardial infarction and death. In particu-
lar, the frequency of myocardial infarction in subjects
with PPG greater than 10 mmol/l was 40% higher
than in patients with PPG of less than 8 mmol/l. In a
multivariate regression analysis PPG, but not FPG,
was an independent predictor of total mortality. This
study is particularly important as, to our knowledge,
it is the only one in the literature in which postprandi-
al rather than post-challenge glucose was assessed. In
a 10-year prospective study carried out in 1745 dia-
betic Pima Indians aged 15-88 years, 2-h OGTT plas-
ma glucose, which could be taken to represent post-
prandial hyperglycaemia, was independently associ-
ated with CVD disease: a 5.6 mmol/l increase result-
ed in a 20% increase in the risk [47]. Data from 229
Type II diabetic patients aged 65-74 years followed
for 3.5 years in Finland might seem at variance with
these results [48]. In this study only HbA, ., but not
2-h OGTT and fasting plasma glucose, were indepen-
dent predictors of CHD. However, as HbA,, is a
function of both FPG and PPG, a specific deleterious
effect of postprandial hyperglycaemia might not be
detectable when using HbA,, as a parameter of glu-
cose control. In the same cohort it was observed that
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FPG was a stronger predictor of stroke than 2-h
OGTT plasma glucose [49]. In the already mentioned
DECODE Study, it was observed that within diabetic
subjects (known and previously undiagnosed with
FPG =7 mmol/l) those with the higher glucose con-
centrations following OGTT had the highest risk of
CVD mortality [44]. In a cohort of 1121 patients
with Type II diabetes followed for several years
(mean follow-up 52 months) who had plasma glucose
assessment 2 h after breakfast or lunch, we found that
both FPG and PPG were able to predict subsequent
prevalent and incident cases of CVD after adjusting
for other risk factors (Bonora et al, unpublished
data).

These findings support the conclusion that post-
prandial hyperglycaemia in diabetic subjects is a
more powerful marker of CVD risk than fasting hy-
perglycaemia. Several experimental studies [50-59]
provide a plausible pathophysiological explanation
for epidemiological data and give strength to the
idea that postprandial hyperglycaemia is harmful.
However, further studies focusing on the association
of postprandial glucose with CVD in Type II diabetes
are needed to confirm these conclusions.

Intervention studies and cardiovascular disease
in Type Il diabetes

A number of intervention studies were carried out to
study whether reducing blood glucose results in a bet-
ter outcome in Type II diabetes. The first of these
studies was the UGDP, which followed approximate-
ly 1000 recently-diagnosed patients for 12.5 years,
during which they were treated with diet, oral agents
or fixed or variable doses of insulin [60]. In all arms
of the study, the prevention of diabetes symptoms
was the therapeutic goal, but in patients undergoing
variable insulin treatment, the daily dose of ultralente
insulin was to be increased by at least 2 units per day
if a patient had a fasting glucose value of 6.1 mmol/l
or a 1-h OGTT (50 g) value of 11.7 mmol/l or more.
Patients undergoing this more personalized form of
insulin treatment had significantly lower fasting glu-
cose concentrations throughout the study than the
other groups (on average 2.5 mmol/l). Nevertheless,
the study failed to document any advantage in this
sustained reduction of blood glucose in terms of car-
diovascular events.

More recently a collaborative study of the U.S.
Veteran Affairs (VA CSDM) was planned. This pro-
ject focused on Type II diabetic patients with poor
control, part of whom were switched to intensive con-
trol with multiple step therapy with oral agents
and insulin. The goal was to normalize HbA, . and
FPG (<64 mmol/l) and control preprandial
(< 7.2 mmol/l), but not postprandial blood glucose
concentrations. In a pilot study of the project [61], de-
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spite a clear-cut difference in FPG ( ~ 5 mmol/l) and
HbA,. (~2%) in patients undergoing more inten-
sive treatment compared with the others, no signifi-
cant advantage in terms of cardiovascular events was
found. On the contrary, patients with lower glucose
concentrations tended to have more cardiovascular
events.

The UK Prospective Diabetes Study (UKPDS) is
the largest intervention study on Type II diabetes
[62, 63]. It was designed to evaluate the effect of in-
tensive blood glucose control, achieved by different
approaches, on the risk of macrovascular and mi-
crovascular complications. A total of 3867 newly di-
agnosed Type II diabetic patients with FPG concen-
trations ranging from 6.0 to 15.0 mmol/l at the end of
a 3-month diet period were randomised to conven-
tional treatment (n =1138) or to receive intensive
treatment with sulphonylureas (chlorpropamide,
glibenclamide, glipizide, n=1573) or insulin
(n=1156), the aim being to keep FPG below
6.0 mmol/l. In the former group medications (oral
agents or insulin) were allowed only when dietary
measures failed to maintain FPG at 15 mmol/l or
more or when symptoms attributable to hyperglycae-
mia appeared. The UKPDS also examined over-
weight subjects (n = 1794) who were randomised to
conventional treatment (n=411), or to intensive
treatment with metformin (n = 342), chlorpropamide
(n=265), glibenclamide (n=277) or insulin
(n=409). Three aggregate endpoints were defined
to reveal differences in treatment outcomes: 1) “any
diabetes-related endpoint” (sudden death, death
from hyperglycaemia or hypoglycaemia, fatal or
non-fatal myocardial infarction, angina, heart failure,
stroke, renal failure, amputation, vitreous hemor-
rhage, retinopathy needing photocoagulation, unilat-
eral blindness, cataract extraction); 2) “diabetes-re-
lated death” (myocardial infarction, stroke, peripher-
al vascular disease, renal disease, hyper- or hypogly-
caemia, sudden death); 3) “all-cause mortality”. Dur-
ing a mean follow-up of 10 years, patients on inten-
sive treatment achieved a HbA,_  mean value about
1% lower than that of patients on conventional treat-
ment (7.0% vs 7.9 %). Furthermore, overweight pa-
tients treated with metformin had a better metabolic
control than those on conventional treatment
(HbA,.7.4% vs 8.0 % ). Compared with conventional
treatment, intensive treatment significantly reduced
any diabetes-related endpoint by 12 %, mainly owing
to the reduction of microvascular complications
(-25%). On the contrary, cardiovascular death, dia-
betes-related death and all-cause mortality were not
significantly reduced by intensive treatment. Indeed,
the study showed a 16 % reduction of myocardial in-
farction in subjects intensively treated with sulpho-
nylureas or insulin and this reduction was close to sta-
tistical significance (p =0.056). However, the inci-
dence of strokes tended to be higher in the intensive
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treatment group, so overall cardiovascular disease in-
cidence was not different in subjects undergoing in-
tensive and conventional treatment. Of note, among
overweight patients, only treatment with metformin
resulted in a significant reduction of myocardial in-
farction (-39 % ), diabetes-related death (42 %) and
all-cause mortality (36 % ).

The results of these intervention studies in Type II
diabetes yielded rather disappointing results, as the
reduction of FPG and HbA,  did not achieve a signif-
icant decrease in cardiovascular complications, possi-
bly the major burden of Type II diabetes. However, in
these trials the therapeutic focus was on FPG,
preprandial glucose or HbA, _ or both. In these stud-
ies no attention was paid to control plasma glucose
concentrations in the postprandial period, which con-
tribute to HbA, . but to a lesser extent than fasting or
interprandial glucose concentrations, as recently stat-
ed by a Consensus Panel of the American Diabetes
Association [64]. Accordingly, we found that the co-
efficients of correlation of HbA, . with fasting glucose
and post-breakfast glucose were 0.750 and 0.657, re-
spectively, in 493 patients attending the Verona Dia-
betes Clinic in year 2000 who had an assessment of
fasting plasma glucose, post-breakfast plasma glucose
and HbA, , on the same day. These results were con-
firmed in out-patients performing home blood glu-
cose monitoring and whose mean preprandial and
postprandial glucose concentrations over a 2 month
period were plotted against HbA,, (Bonora et al.,
submitted manuscript).

The results obtained in the above-mentioned stud-
ies were substantially different from those of the
DCCT [65], where Type I diabetic subjects in the in-
tensive treatment group had insulin treatment aimed
at controlling both preprandial and postprandial glu-
cose levels. Although the pathogenesis of CVD in
Type I diabetes is thought to be different from the
pathogenesis of CVD in Type II diabetes, it is inter-
esting to note that the reduction in cardiovascular
events in the DCCT subjects on intensive treatment,
although not statistically significant due to low statis-
tical power, was 41 % [65]. Thus, the failure to obtain
significant results in terms of CVD in the UGDP, in
the VA CSDM and in the UKPDS studies could be a
consequence of disregarding postprandial hypergly-
caemia, as several observational and experimental
studies suggest that this parameter might be an inde-
pendent risk factor for CVD. In this regard, the re-
sults of the Kumamoto study [66], which followed
110 Type II diabetic subjects for 8§ years are interest-
ing. This study, with an experimental design that was
similar to the DCCT, aimed to control glucose levels
throughout the day in subjects belonging to the inten-
sive treatment group. In this study, CVD results were
better than in the UKPDS and other intervention
studies. Indeed, although the power of the study did
not permit the achievement of statistical significance,
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a 56 % reduction in CVD was observed in patients
undergoing intensive insulin treatment, resulting in
the reduction of both preprandial and postprandial
glucose levels. Also the DIGAMI Study [67], an in-
tervention study on 620 Type II diabetic patients suf-
fering from acute myocardial infarction, documented
a better CVD outcome when metabolic control by in-
tensive insulin treatment was extended to postprandi-
al glycaemia.

Of course intensive insulin treatment, as used in
the Kumamoto Study or the DIGAMI Study, is not
to be recommended for all Type II diabetic subjects
[13, 68] in order to accomplish strict control of both
fasting and postprandial glucose levels. However, the
therapeutic plan of diabetes should not focus solely
on FPG and HbA, , disregarding non fasting and es-
pecially postprandial glucose. In other words, the
goal of diabetes care should be the attainment of a
more physiological glucose profile, and not only satis-
factory levels of FPG or HbA, . In this regard, the di-
abetes care provider might consider the use of oral
hypoglycaemic agents that are specifically effective
on postprandial hyperglycaemia, like new non-sul-
phonylureic insulin secretagogues [69, 70]. These
drugs have the specific ability to improve or even nor-
malize the abnormal first-phase insulin secretion of
Type II diabetic patients, thereby blunting the exag-
gerated glucose increase occurring after meals. On-
going studies will clarify whether this effect actually
results in a better CVD outcome in Type II diabetes.

Conclusions

It is thought that there will be a major epidemic of
Type Il diabetes in the near future. The disease is bur-
dened by high costs mainly due to chronic complica-
tions. Among the latter, CVD is the most common.
A large body of direct and indirect epidemiological
evidence, as well as of experimental data, supports
the hypothesis that the prevention of CVD in Type
II diabetes, and perhaps in prediabetic states as IGT,
could also be accomplished by means of the correc-
tion of postprandial hyperglycaemia. This hypothesis
needs to be confirmed by trials comparing subjects
undergoing a strict control of fasting (and preprandi-
al) glucose concentrations only and subjects undergo-
ing a strict control throughout the day, including the
postprandial phase. Such studies are underway but
their results will not be available for several years. In
the meanwhile, it would be reasonable and prudent
to implement for Type II diabetic patients the same
strategies in use as for Type I diabetic patients, which
include the control of both fasting and postprandial
hyperglycaemia. These strategies are inevitably de-
pendent upon home blood glucose monitoring, with
assessment of glucose concentrations at different
times of the day, including the postprandial period.
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The frequency of home monitoring of both prepran-
dial and postprandial blood glucose levels should be
tailored on the single patients, taking into account
several factors including age, individual glucose tar-
gets, type of treatment, degree of current metabolic
control, co-morbidity and intercurrent illnesses. In
the typical patient treated with oral agents, a single
blood glucose assessment each day or on alternate
days, changing the time of assessment day by day
(pre-breakfast, post-breakfast, pre-lunch, post-lunch
and so on), would be sufficient to supply the diabetes
care provider with a comprehensive information as to
whether glucose targets are met.

Sources. This review is based on the relevant litera-
ture published in the English language during the pe-
riod 1970-2001 and seminal prior contributions. The
sources available to the authors were integrated with
sources identified through PubMed searches for
“plasma glucose and cardiovascular disease”, “glu-

9

cose control and cardiovascular disease”, “postpran-
dial glucose and cardiovascular disease”, “OGTT
and cardiovascular disease”.
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