
400	 M. Chantal Ponziani ET AL

a median time of 3.4±1.8 years after the first visit.

All the AA subjects presented lower BMI (24.1±3.3 
vs 26.1±3.4 Kg/m2; p<0.001), waist circumference 
(81.2±10.7 vs 97.8±9.0 cm; p<0.001), SBP (126.5±16.8 
vs 134.4±13.3 mmHg; p<0.001), DBP (78.0±8.1 vs 
80.9±8.6 mmHg; p<0.020), glucose (86.1±7.9 vs 
91.1±6.8 mg/dl; p<0.001), while they had higher 
HDL-c levels (61.1±17.5 vs 55.9±15.7 mg/dl p<0.038) 
than in group AB. AA subjects also had lower BMI 
(24.1±3.3 vs 28.4±3.5 Kg/m2; p<0.004) and higher 
T-c (274.8±54.7 vs 242.2±102.1 mg/dl; p<0.041) 
and HDL-c levels (61.1±17.5 vs 47.0±12.3 mg/dl, 
p<0.038) than AC subjects at baseline. Furthermore, 
the AA group as a whole and as a treatment group 
presented a lower prevalence of obesity (p<0.003), 
thiazide diuretics intake (p<0.033) and family history 
of type 2 diabetes (p<0.021) and a higher prevalence 
of family history of dyslipidemia (p<0.014) than AB 
plus AC subjects. 

The BB group had lower BMI (26.3±4.8 vs 28.5±4.0 
Kg/m2; p<0.004), waist circumference (91.3±11.7 vs 
103.8±5.4 cm; p<0.006), glucose levels (109.7±6.7 
vs 115.5±9.1 mg/dl; p<0.001), HbA1c (5.8±0.3 vs 
6.2±0.4%; p<0.001), LDL-c to HDL-c ratio (3.0±1.0 
vs 3.7±1.8; p<0.020), T-c to HDL-c ratio (4.6±1.2 vs 
5.6±2.6; p<0.009), and higher HDL-c (57.1±19.5 vs 
48.2±12.5 mg/dl; p<0.004) than BC. The BB group 
had higher SBP (135.3±18.0 vs 125.5±12.4 mmHg; 
p<0.029), glucose (109.7±6.7 vs 106.1±4.5 mg/dl; 
p<0.014), TG (177.6±98.6 vs 144.4±109.5 mg/dl; 
p<0.040), AST (24.9±6.6 vs 20.4±5.7 IU/L; p<0.010) 
and ALT levels (28.8±9.2 vs 20.9±9.1 IU/L; p<0.001) 
than BA at baseline. 

In addition, the AB group had lower weight 
(p<0.020), BMI (p<0.001), SBP (p<0.002), glucose 
(p<0.0001), HbA1c (p<0.018), ALT (25.8±11.8 vs 
32.7±10.9 UI/L p<0.001), and higher T-c (274.5±53.5 
vs 258.5±50.9 mg/dl p<0.041) and HDL-c levels 
(p<0.011) than BC.

Risk factors associated with the development  
of altered glucose levels

Risk factors associated with altered glucose 
levels and NOD

By evaluating the whole population, family history 
of type 2 diabetes (OR: 3.1, 95% CI 1.3-7.2, p<0.006), 

Table 2. Clinical and metabolic characteristics of patients with normal 
(Group A) and altered glucose levels (Group B) at the follow-up

Variable Group A Group B p
Subjects (M/F) 187 (71/116) 121 (59/62)
Weight (Kg) 67.3 ± 13.7 74.8 ± 14.7 <00001
BMI (Kg/m2) 24.4 ± 3.9 27.6 ± 4.8 <0.001
WC (cm) 90.7 ± 13.5 100.3 ± 11.3 <0.001
SBP (mmHg) 124.2 ± 18.4 133.3 ± 16.2 <0.001
DBP (mmHg) 78.0 ± 7.2 80.1 ± 8.2 0.010
FPG (mg/dl) 89.4 ± 7.7 116.6 ± 15.5 <0.001
HbA1c (%) 5.5 ± 0.2 6.3 ± 0.5 <0.001
T-c (mg/dl) 204.0 ± 45.0 193.5 ± 36.4 0.010
HDL-c (mg/dl) 62.3 ± 21.0 54.2 ± 14.5 <0.001
LDL-c (mg/dl) 118.1 ± 41.8 110.7 ± 33.6 0.040
Non HDL-c (mg/dl) 134.4 ± 55.4 137.1 ± 37.8 0.366
LDL-c/HDL-c 2.1 ± 1.1 2.1 ± 0.7 0.051
T-c/HDL-c 3.5±1.3 3.7 ± 0.9 0.004
TG (mg/dl) 129.1 ± 87.7 147.7 ± 67.3 0.001
Creatinine (mg/dl) 0.8± 0.2 0.8 ± 0.1 0.351
eGFR (ml/min) 86.9 ± 16.8 84.9 ± 17.5 0.141
AST (U/L) 21.9± 6.8 23.1 ± 8.2 0.163
ALT (U/L) 22.6 ± 11.2 31.2 ± 18.2 0.003
ALT: alanine aminotransferase; AST: aspartate aminotransferase; 
BMI: Body Mass Index; DBP: Diastolic Blood Pressure; eGFR: 
estimated Glomerular Filtration Rate; FPG: Fasting Plasma Glu-
cose; HbA1c: Haemoglobin A1c; HDL-c: HDL cholesterol; SBP: 
Systolic Blood Pressure; T-c: total cholesterol, Group A: patients 
with normal glucose levels; TG: triglycerides. Group B: patients 
with altered glucose levels. Data are expressed as mean ±SD. 

Baseline clinical and metabolic 
characteristics of patients according  
to glucose levels at follow-up 

The median time of observation was 6.0±1.6 years 
(5-15 years). In group A, 169 patients (AA: 146 on 
therapy, 23 controls) maintained normal glucose levels, 
42 (AB: 38 on therapy, 4 controls) developed altered 
glucose levels and 5 (AC: 1 on therapy, 4 controls) had 
NOD. Conversely, in group B, 18 patients (BA: 13 on 
therapy, 5 controls) returned to normal glucose levels, 
37 (BB: 30 on therapy, 7 controls) maintained altered 
glucose levels and 37 (BC: 36 on therapy, 1 control) 
developed NOD. The cumulative incidence of NOD 
during follow-up was 13.6% (11.6% in controls and 
13.9% in treated patients). NOD was diagnosed after 




