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Abstract

Aims We aimed to evaluate the inflammatory profile of
individuals with prediabetes defined by HbAlc levels,
according to the new American Diabetes Association cri-
teria, and to determine the ability of HbAlc to identify
individuals with subclinical inflammation independently of
the contribution of other metabolic parameters such as
fasting, 1- or 2-h post-load glucose (PG) levels.

Methods High sensitivity C-reactive protein (hsCRP),
erythrocyte sedimentation rate (ESR), fibrinogen, white
blood cells (WBC) count and complement C3 (C3) were
assessed, and oral glucose tolerance test (OGTT) was
performed in 711 adults.

Results Subjects were stratified into three groups
according to their HbAlc levels. Poor agreement existed
between HbAlc and 2-h PG criteria for identification of
individuals with prediabetes (kx coefficient = 0.300). As
compared with subjects having HbAlc <5.7 % (39 mmol/
mol), individuals with prediabetes (HbAlc 5.7-6.4 %,
[39—46 mmol/mol]) exhibited a significant increase of the
concentration of five inflammatory markers (hsCRP, ESR,
fibrinogen, WBC count, C3) as well as of a cluster of
inflammatory markers, as measured by an inflammatory
score after adjusting for sex, age, smoking, fasting, 1- and
2-h PG levels. In multiple regression models including sex,
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age, body mass index, smoking habit, fasting, 1- and 2-h
PG levels, and HOMA index, HbAlc levels were signifi-
cant independent contributors to each of the five inflam-
matory markers examined.

Conclusions These data suggest that HbAlc is a reliable
marker of glucose homeostasis, and may identify individ-
uals at increased risk of diabetes with unfavorable
inflammatory profile independently from fasting and 2-h
PG levels.

Keywords Glucose tolerance - HbAlc, subclinical
inflammation - Inflammatory score

Introduction

The prevalence and incidence of type 2 diabetes (T2D)
continue to escalate worldwide mainly as consequence of
the unceasingly increasing prevalence of obesity [1]. Early
identification of subjects at risk of T2D is fundamental not
only because the disease is preventable through lifestyle
and/or pharmacologic interventions [2-5], but also to pre-
vent or delay the associated cardiovascular complications
[6, 7]. Impaired glucose tolerance (IGT) and impaired
fasting glucose (IFG) are two glucose metabolism disorders
that have been referred to as categories of increased risk of
T2D (the so-called prediabetes) as well as for cardiovas-
cular disease [8, 9]. Similarly, several prospective studies
that utilize glycated hemoglobin Alc (HbAlc) levels to
predict the progression to diabetes have shown a strong,
continuous association between HbAlc values and sub-
sequent T2D [10]. In 2010, the American Diabetes Asso-
ciation (ADA) proposed that HbAlc should be used as a
diagnostic test for T2D and prediabetes [9]; a HbAlc value
of 5.7-6.4 % (3946 mmol/mol) was identified as a new

@ Springer


http://dx.doi.org/10.1007/s00592-014-0647-2

350

Acta Diabetol (2015) 52:349-356

indicator of prediabetes in addition to IFG and IGT [9].
However, while fasting and post-load glucose, thresholds
for the diagnosis of prediabetes have been established in
relation to microvascular complications risk, prediabetes
thresholds for HbAlc levels have been defined only in
relation to the risk of progression to T2D [8, 9]. In addition,
the three metabolic parameters employed as measures of
dysglycemia, i.e., fasting plasma glucose (FPG), 2-h post-
load glucose (PG), and HbA1C reflect different aspects of
glucose metabolism with FPG being an indicator of steady-
state glucose metabolism, 2-h PG being an indicator of
response to glycemic stress, and HbAlc being an indicator
of average blood glucose levels over the previous
2-3 months. As a consequence poor concordance between
the groups identified by FPG, 2-h PG and HbA1C has been
reported in different ethnic groups [11-16]. There is
compelling evidence supporting low-grade inflammation as
a key component in the pathophysiology of both T2D and
cardiovascular disease [17-19]. Among markers of
inflammation, the most reliable for clinical practice is high-
sensitivity C-reactive protein (hsCRP), but other markers
such as white blood cells (WBC) count, complement C3,
and fibrinogen have been associated with T2D [20-24].
Associations of prediabetes with low-grade inflammation
have been assessed, with IGT robustly associated with
inflammatory markers but with less consistent associations
among those with prediabetes defined by IFG [25-28].
Therefore, we designed the present study to evaluate the
inflammatory profile of individuals with prediabetes
defined by HbAlc levels and to determine the ability of
HbA Ic to identify individuals with low-grade inflammation
independently of the contribution of other metabolic
parameters in a group of adult white individuals.

Materials and methods

The study sample comprised 711 white individuals par-
ticipating to the CATAnzaro MEtabolic RlIsk factors
(CATAMERI) study, a cross-sectional study assessing
cardio-metabolic risk factors in subjects carrying at least
one risk factor including overweight/obesity, elevated
blood pressure (BP), dyslipidemia, dysglycemia, and fam-
ily history for T2D [16, 27, 29]. Exclusion criteria are
specified in the electronic supplementary material. After a
12-h fasting, all individuals underwent anthropometrical
evaluation including assessment of body mass index
(BMI), waist circumference (WC), and readings of clinic
BP obtained in the sitting position, after 5 min of quiet rest.
A 75 g oral glucose tolerance test (OGTT) was performed
as previously described [16, 27, 29]. Individuals were
classified as having normal glucose tolerance (NGT) when
FPG was <100 mg/dl and 2-h PG was <140 mg/dl, IGT
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when FPG was <126 mg/dl and 2-h PG was 140-199 mg/
dl, and T2D when FPG was >126 mg/dl and/or 2-h PG>
200 mg/dl or HbAlc> 6.5 % (>48 mmol/mol) [9].

The protocol was approved by the Hospital ethical
committee (Comitato Etico Azienda Ospedaliera “Mater
Domini”), and written informed consent was obtained from
all participants.

Calculations

The homeostasis model assessment (HOMA) index was
calculated as fasting insulin x FPG/22.5 [30]. To quantify
the inflammatory state, a modification of the inflammatory
score proposed by Duncan et al. [17] was generated by
attributing one point for a value greater than the median of
the study sample for each of the five measured inflamma-
tion markers (hsCRP, WBC count, fibrinogen, ESR, and
complement C3), and ranged from O (lowest median value
for each of the four inflammatory markers) to 5 (highest
median value for each of the five inflammatory markers).

Statistical analysis

Variables with skewed distribution including triglycerides,
hsCRP, ESR, FPG, 1- and 2-h insulin were natural log-
transformed for statistical analyses. Continuous data are
expressed as mean = SD. Categorical variables were com-
pared by y* test. The K statistic was calculated as a measure of
agreement between HbAlc and 2-h PG diagnoses for indi-
viduals at high risk of T2D. Differences in anthropometric,
cardio-metabolic, and inflammatory variables between groups
were tested after adjusting for age, sex, smoking habit, and
BMI using a general linear model with post hoc Bonferroni
correction for multiple comparisons. A multivariable linear
regression analysis was performed in order to evaluate the
independent contribution of the glycemic parameters and
other cardio-metabolic risk factors for inflammation. A mul-
tivariate logistic regression analysis was used to determine the
association between the study groups and the highest values of
the inflammatory score. A P value <0.05 was considered
statistically significant. All analyses were performed using
SPSS software programme version 16.0 for Windows.

Results

The 711 subjects participating to the study were stratified
into three groups on the basis of their HbAlc levels,
according to the ADA recommendation [9]. Of the indi-
viduals who were classified as at increased risk of T2D
based on HbAlc levels, 108 (50 %) had NGT, 76 (35.2 %)
had IGT, and 32 (14.8 %) had T2D according to the OGTT
results. Poor agreement existed between HbAlc and 2-h
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Table 1 Anthropometric and metabolic characteristics of the study subjects stratified according to HbAlc levels
Variables HbAlc < 5.7 % HbAIc HbAlc > 65% P Plvs2 P1lvs3 P2vs3
(39 mmol/mol) 5.7-6.4 % (48 mmol/mol)
(1 (39-46 mmol/  (3)
mol)
@)
n (male/female) 468 (198/270) 216 (120/96) 27 (13/14) 0.005 0.001 0.54 0.46
Age (year) 45 £ 12 53+ 11 55+£10 <0.0001* <0.0001* <0.0001*  0.31%*
BMI (kg/m?) 282 £ 5.0 30.1 £49 315 £45 <0.0001§ <0.0001§ <0.0001§  0.168§
Waist circumference (cm) 98 £ 12 104 £ 12 104 £ 11 <0.0001§ <0.0001§  0.01% 0.85%
Smoking habit (%) (never smokers/ 59.6/22.2/18.2  44.0/20.8/ 55.6/25.9/18.5 <0.0001  <0.0001 0.89 0.22
current smokers/ex-smokers) 35.2

Systolic blood pressure (mmHg) 124 + 16 129 £+ 15 134 £ 20 0.21 0.51 0.08 0.15
Diastolic blood pressure (mmHg) 77 £ 10 81 £9 80 £ 13 0.04 0.01 0.55 0.60
Fasting glucose (mg/dl) 90 £ 10 100 £ 11 120 £ 18 <0.0001 <0.0001 <0.0001 <0.0001
1-h glucose (mg/dl) 142 + 42 181 £ 45 241 £ 46 <0.0001 <0.0001 <0.0001  <0.0001
2-h glucose (mg/dl) 115 + 33 145 + 42 227 + 54 <0.0001 <0.0001 <0.0001  <0.0001
HbAlc (%) 53 +£0.23 59 +£0.19 6.8 £ 0.41 <0.0001 <0.0001 <0.0001  <0.0001
(mmol/mol) (34 mmol/mol) (41 mmol/ (51 mmol/mol)

mol)
NGT/IGT/T2D 372/83/13 108/76/32 0/4/23 <0.0001 - - -
Fasting insulin (pU/ml) 12 £ 8 16 + 14 18 £ 11 <0.0001  <0.0001 0.001 0.31
1-h insulin (pU/ml) 93 £ 73 126 + 87 110 £+ 63 0.005 0.001 0.57 0.37
2-h insulin (pU/ml) 106 £ 77 121 £ 85 130 £ 79 <0.0001  <0.0001 0.007 0.65
HOMA index 28 £ 1.8 392 £ 34 54+35 <0.0001 <0.0001 <0.0001 0.002
Total cholesterol (mg/dl) 200 £ 37 200 + 40 197 £ 36 0.47 0.73 0.22 0.29
HDL (mg/dl) 52+ 14 48 £ 13 47+ 8 0.001 0.002 0.01 0.23
Triglycerides (mg/dl) 117 £ 79 143 £ 69 157 £ 69 <0.0001  <0.0001 0.002 0.19
hsCRP (mg/l) 28+29 35+38 62 +32 0.001 0.01 0.001 0.02
Fibrinogen (mg/dl) 286 £ 67 306 £ 72 343 £ 76 0.001 0.01 0.001 0.02
Complement C3 (g/1) 1.15 + 0.20 1.22 +£0.20 1.31 £ 0.18 <0.0001  <0.0001  <0.0001 0.03
White blood cell count (cell/mm3) 6566 £ 1749 7037 £ 1818 7344 + 1435 <0.0001  <0.0001 0.001 0.19
ESR (mm/h) 9+8 11+9 17 £ 12 <0.0001  <0.0001 0.001 0.13
Inflammatory score 22+15 29+14 37+ 1.1 <0.0001 <0.0001  <0.0001 0.003

Data are mean + SD. Fasting, 1- and 2-h insulin, hsCRP, ESR, and triglycerides were log-transformed for statistical analysis, but values in the
table represent a back transformation to the original scale. Categorical variables, including sex and smoking habit, were compared by y? test, and
P values refer to results without adjustment. Comparisons between the three groups were performed using a general linear model with post hoc
Bonferroni correction for multiple comparisons. P values refer to results after analyses with adjustment for age, sex, and smoking habit.

BMI body mass index, HOMA homeostasis model assessment, #sCRP high-sensitivity C-reactive protein, ESR erythrocyte sedimentation rate,
HDL high-density lipoprotein, NGT normal glucose tolerance, /GT impaired glucose tolerance, 72D type 2 diabetes

* P values refer to results after analyses with adjustment for sex. % P values refer to results after analyses with adjustment for sex and age.

PG criteria for identification of individuals with prediabe-
tes (x coefficient = 0.300), with 52.3 % of individuals not
having prediabetes by both HbA1 and 2-h PG criteria, and
10.7 % classified as having prediabetes by both HbA1 and
2-h PG criteria.

The characteristics of the subjects stratified by metabolic
status based on HbAlc levels are shown in Table 1. Sig-
nificant differences between the three groups were
observed with respect to sex, age, and smoking habit, and
therefore, all analyses were adjusted for these variables.

Individuals at increased risk of diabetes (HbAlc
5.7-6.4 %, [39-46 mmol/mol]) had a metabolic risk profile
which was intermediate between the one observed in the
control group and the one of subjects with T2D (Table 1).
After adjusting for age, sex, and smoking habit, individuals
at increased risk of diabetes exhibited significantly higher
values of all the five inflammatory markers measured, i.e.,
hsCRP, ESR, fibrinogen, WBC count, and complement C3
as compared with control subjects. The differences
between groups in hsCRP, fibrinogen, ESR, WBC count,
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and complement C3 remained statistically significant
(F=393, P=0.02; F=358, P=0.009; F=6.73,
P =0.001; F = 1146, P <0.0001; F = 3.45, P = 0.03;
and F =345 P =0.04, respectively) after further
adjustment for FPG, 1- and 2-h PG levels in addition to
age, sex, and smoking habit.

Adjusting for BMI in addition to age, gender, and
smoking habit abolished the association between groups for
hsCRP, and fibrinogen (P = 0.24, and P = 0.10, respec-
tively), while the differences between groups for ESR,
WBC count, and complement C3 remained statistically
significant (F' = 5.38, P = 0.005; F = 8.73, P < 0.0001;
and F = 6.73, P = 0.001, respectively).

As compared with individuals at increased risk of dia-
betes, subjects with newly diagnosed T2D exhibited sig-
nificantly higher FPG, 1- and 2-h PG, HOMA index, and
values of hsCRP, fibrinogen, and complement C3, but not
of ESR and WBC count.

After adjusting for age, sex, and smoking habit, indi-
viduals at increased risk of diabetes (HbAlc 5.7-6.4 %,
[39-46 mmol/mol]) exhibited significantly higher values of
Inflammation Score as compared with control subjects
(Table 1). The difference between groups in Inflammation
Score values remained statistically significant after further
adjustment for BMI, FPG, 1- and 2-h PG levels, and
HOMA index in addition to age, sex, and smoking habit
(F =3.92; P=0.02).

Furthermore, in multiple regression analysis performed
to estimate the contribution of the glycemic parameters and
other metabolic risk factors to inflammatory markers, we
found that HbAlc levels were significant independent
contributors to each of the five inflammatory markers
examined (electronic supplementary material).

Next, in order to compare the ability of OGTT and
HbAlc criteria to identify subjects with an unfavorable
inflammatory profile, we stratified the study population
according to OGTT-based glucose tolerance status and
HbAlc levels in five groups: NGT and HbAlc < 5.7 %
(39 mmol/mol) (control group); NGT and HbAlc
5.7-6.4 % (39—46 mmol/mol); IGT and HbAlc < 5.7 %
(39 mmol/mol) (isolated IGT), IGT and HbAlc 5.7-6.4 %
(39-46 mmol/mol) and T2D. As shown in Table 2, sig-
nificant differences between the five groups were observed
with respect to sex, age, and smoking habit; therefore, all
analyses were adjusted for these variables. As compared to
control subjects, both NGT individuals having HbAlc
5.7-6.4 % (39—46 mmol/mol) and individuals with isolated
IGT had higher BMI, WC, FPG, 1-h, 2-h PG, fasting and
2 h post-load insulin levels, HOMA index, triglycerides,
hsCRP, complement C3, and Inflammation Score after
adjusting for sex, age, and smoking habit. By contrast, as
compared to control subjects, only NGT individuals having
HbAlc 5.7-6.4 % (39-46 mmol/mol), but not individuals
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with isolated IGT exhibited higher levels of fibrinogen,
WBC, and ESR. In addition, as compared to individuals
with isolated IGT, those with NGT and HbAlc 5.7-6.4 %
(39-46 mmol/mol) had higher WBC and ESR, while levels
of fibrinogen, hsCRP and complement C3 were not sig-
nificantly increased.

A logistic regression model adjusted for age, sex, and
smoking habit was used to determine the risk of NGT
subjects having HbAlc 5.7-6.4 %, individuals with iso-
lated IGT or combined IGT/HbAlc 5.7-6.4 % and subjects
with T2D to have the highest values of the inflammatory
score as compared with the NGT and HbAlc <5.7 %
(39 mmol/mol) group (the reference category) (Table 3).
The inflammatory score was generated by attributing one
point for a value greater than the median of the study
sample for each of the five measured inflammation markers
(hsCRP, WBC count, fibrinogen, ESR, and complement
C3), and ranged from O (lowest median value for each of
the four inflammatory markers) to 5 (highest median value
for each of the five inflammatory markers). For reasons of
homogeneity, subjects with an Inflammation Score from 0
to 3 and from 4 to 5 were grouped. Individuals with NGT
and HbAlc 5.7-6.4 % and subjects with isolated IGT had a
3.14- and 2.35-fold, respectively, increased risk of having
the highest values of the inflammatory score as compared
with control subjects. Individuals with combined IGT/
HbAlc 5.7-6.4 % had a 2.0-fold increased risk of having
the highest values of the inflammatory score, while subjects
with T2D exhibited the highest risk (4.38-fold).

Discussion

There is considerable evidence indicating that chronic
subclinical inflammation plays a role in the development of
both T2D and cardiovascular disease [17-24]. By contrast,
whether HbAlc diagnostic thresholds for individuals at
increased risk of T2D (prediabetes) (HbAlc 5.7-6.4 %
[39-46 mmol/mol]) recently proposed by ADA associate
with chronic subclinical inflammation independently from
adiposity and other glucose homeostasis parameters is
presently less certain [28]. Therefore, in this study, we
investigated the impact of ADA new diagnostic criteria for
prediabetes on inflammatory profile in 711 subjects without
a previous history of diabetes. In agreement with previous
studies on adults from different ethnic populations [11-16],
we observed a low agreement between diagnoses of high
risk of T2D (prediabetes) made by HbAlc and 2-h PG
ADA criteria, with 50.0 % of the individuals with HbAlc
5.7-6.4 % (39-46 mmol/mol) classified as not being at
high risk by the 2-h PG criterion and 50.9 % of the indi-
viduals at high risk by the 2-h PG criterion classified as not
being at high risk by the HbAlc criterion.
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Table 3 Logistic regression analyses adjusted for age, and gender of
the association between study group subjects and the highest values of
the inflammatory score

Highest value of

inflammatory
score
Study groups OR 95 %CI P
NGT and HbAlc < 5.7 % 1 - -
(39 mmol/mol) (reference
category)
NGT and HbAlc 5.7-6.4 % 3.14 1.93-5.12 <0.0001
(39-46 mmol/mol)
IGT and HbAlc < 5.7 % 235 1.37-4.03 0.002
(39 mmol/mol)
IGT and HbAlc 5.7-6.4 % 2.00 1.10-3.59 0.02
(39—46 mmol/mol)
Type 2 diabetes 438 2.47-1.5 <0.0001

An inflammatory score was generated by attributing one point for a
value greater than the median of the study sample for each of the five
measured inflammation markers (hsCRP, WBC count, fibrinogen,
ESR, and complement C3), and ranged from 0 (lowest median value
for each of the four inflammatory markers) to 5 (highest median value
for each of the five inflammatory markers). For reasons of homoge-
neity, subjects with an inflammation score from O to 3 and from 4 to 5
were grouped

NGT normal glucose tolerance, /GT impaired glucose tolerance

Additionally, we provide evidence that adults at
increased risk of T2D by HbAlc criterion have an unfa-
vorable inflammatory profile as compared with control
subjects. Individuals at increased risk of diabetes (HbAlc
5.7-6.4 %, [39-46 mmol/mol]) exhibited a significant
increase of five inflammatory markers (hsCRP, ESR,
fibrinogen, WBC count, and complement C3) as well as of
a cluster of inflammatory markers, as measured by the
inflammatory score [17, 27]. By contrast, a recent study
focused mainly on assessing leukocyte subtypes in subjects
with prediabetes according to HbAlc criterion did not find
any difference in hsCRP, and WBC levels between subjects
with normal HbAlc values (<5.6 %) and patients with a
(pre-)diabetic (>5.6 %) value of HbAlc. The ability to
detect significant differences in this former study could
have been limited by its small sample size (n = 133) and
by the fact that a greater proportion of subjects with
HbAlc > 5.6 % was affected by diabetes and treated with
pharmacological agents, such as aspirin and statins, which
may affect hsCRP levels and WBC [31]. The relationship
between FPG and/or 2-h PG with chronic subclinical
inflammation has been well established [17-28], but which
among the glucose homeostasis parameters (FPG, 1- or 2-h
PG, and/or HbAlc) could be a greater independent con-
tributor to chronic subclinical inflammatory state in pre-
diabetic individuals remains elusive. We found that
subjects at increased risk of diabetes by HbAlc criterion
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showed increased values of both individual inflammatory
markers and values of the inflammatory score after
adjusting for sex, age, smoking habit, FPG, 1- and 2-h PG
levels. These data combined with the observation that 50 %
of the individuals with HbAlc 5.7-6.4 % (39—46 mmol/
mol) were classified as NGT by 2-h PG criterion indicate
that HbAlc-based diagnosis of prediabetes may capture at-
risk individuals with unfavorable inflammatory profile even
when other parameters of glucose metabolism are consid-
ered within the normal range. The pathophysiological
mechanisms explaining the associations between subclini-
cal inflammation and HbAlc levels are still undefined.
Hyper-reaction of the innate immune system may be one of
the potential mechanisms underlying the associations
observed in the present study because hyperglycemia is
sensed by the inflammasome, which functions as a sensor
for metabolic stress and induces an inflammatory response
by releasing a broad array of cytokines [32]. In fact,
hyperglycemia acting through intracellular activation of
different metabolic pathways and the accumulation of
reactive oxygen species may induce the synthesis and the
release of several inflammatory molecules [33]. On the
other hand, several studies have reported that higher cir-
culating levels of cytokines such us TNFo may impair
insulin signaling and promote hyperglycemia, suggesting
that subclinical inflammation plays an important role in the
development of diabetes and prediabetes conditions [34—
36].

It is well known that the chronic inflammatory state is
closely related to obesity. Adipose tissue of overweight/
obese subjects produces and releases a number of pro-
inflammatory cytokines that may play a role in the devel-
opment of insulin resistance and glucose intolerance [37,
38]. We observed that adjustment for BMI attenuated the
association between HbA1c-based diagnosis of prediabetes
and hsCRP, and fibrinogen, two acute-phase response
proteins whose expression is induced by interleukin-6 (IL-
6). By contrast, the association between HbAlc-based
diagnosis of prediabetes and nonspecific markers of
inflammation such as ESR, WBC count, and complement
C3 remained significant after adjustment for BMI. The
marked variation in magnitude of these associations and
the effect of confounder such as adiposity highlight the
difficulty of characterizing chronic inflammatory state on
the basis of a single marker [17, 27, 39]. We have thus
chosen to characterize the inflammatory state of individuals
at increased risk of diabetes by employing an inflammatory
score. This score combines acute-phase reactants such as
hsCRP, and fibrinogen with nonspecific markers of
inflammation such as ESR, WBC count, and complement
C3. We found that individuals at increased risk of diabetes
(HbAlc 5.7-6.4 %, [39—-46 mmol/mol]) exhibited signifi-
cantly higher values of Inflammation Score as compared
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with control subjects even after adjusting for several con-
founders including sex, age, BMI, smoking habit, FPG, 1-
and 2-h PG levels, and HOMA index. Assuming that
multiple pathways are likely involved in the relationship
between glucose homeostasis and the innate immune sys-
tem, the use of an integrated measure of several markers
conceptually makes sense.

The present study has some strengths including the
relatively large sample size encompassing both sexes, the
detailed anthropometric and metabolic data collected by
trained staff, the simultaneous assessment of FPG, plasma
glucose during OGTT, and HbAlc, the centralization of
laboratory analyses including a rigorously standardized
HbA 1c measurement, the assay of biochemical metabolites
in fresh blood samples, the exclusion of individuals with
conditions that affect red cell turnover, and the exclusion of
confounding conditions characterized by elevation in
inflammatory markers.

However, our study has potential limitations that merit
comment. First, each metabolic test (FPG, A1C, and
OGTT) was only performed once. Although such an
approach reflects clinical practice and is common in epi-
demiological studies, the day-to-day variability of FPG
and 2-h PG cannot be taken into account and this may
have introduced some imprecision in the classification of
participants into the glucose tolerance categories. Addi-
tionally, analyses of inflammatory markers were per-
formed on fasting samples, and therefore, we may not
have fully captured the effects of post-load hyperglycemia
on inflammation leading to an underestimation of the
strength of the true associations. Furthermore, the use of
BMI as a marker of adiposity do not allow us to fully
characterize the role of adiposity in determining the levels
of the assessed inflammation markers, as would have been
possible with detailed body composition data. Moreover,
the cross-sectional design of the present study precludes
us to draw any conclusions on the role of HbAlc
5.7-6.4 % (39—46 mmol/mol) and related inflammatory
status in occurrence of overt T2D, and therefore, a cause—
effect relationship cannot be firmly established. Finally,
the present findings are only based on white Europeans
and should not be extended to other ethnic groups that
have been shown to have higher levels of HbAlc likely
due to differences in hemoglobin glycation or red cell
survival among ethnic groups [40, 41]. Additional studies
should thus be performed in other ethnicities and in
patients following a different dietary regimen and lifestyle
in order to confirm our results.

In conclusion, the present data suggest that HbAlc is a
reliable marker of glucose homeostasis and may be of help
in the identification of individuals at increased risk of
diabetes with unfavorable inflammatory profile indepen-
dently from other glucose homeostasis parameters.
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