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Diabetes mellitus (DM) is a heterogeneous condition characterized by chronic hyperglycemia that results from an insulin secretion deficit (due to a reduction in the pancreatic beta cell function and/or mass), an insulin action deficit (insulin resistance) or a combination of both. Many factors and mechanisms influence the function of pancreatic beta cells: hyperglycemia/glucotoxicity, lipotoxicity, autoimmunity, inflammation, adipokines, islet amyloid, incretins and insulin resistance. Recent studies indicated that the reduction of the insulin secretion capacity occurs long before the clinical onset of the disease, even in the normal glycemic range. The disease progression is mainly due to the decrease of beta cell function, therefore its evaluation has become increasingly important. The assessment of beta cell function (with biomarkers or indices) may be useful for better characterization of subjects with diabetes with various phenotypic features and may guide therapeutic choices in an individualized manner.
Evaluation of beta cell function in patients with newly diagnosed diabetes and its correlation with metabolic and immunologic markers   
The main hypothesis of the study is that beta cell function at the moment of diagnosis of DM is correlated with markers involved in pathophysiological processes, which allow its evaluation. In addition, we hypothesized that patients with DM present a significant reduction of beta cell function at diagnosis in comparison with subjects without previous diagnosis of diabetes.
Objectives: The primary objective of this study was to assess residual beta cell function in patients with DM at diagnosis, with the help of indices derived from basal samples and the oral glucose tolerance test (OGTT) and to identify markers (metabolic, immunologic and/or clinical parameters) that correlate with it and best estimate it. 
Materials and methods: This study included adult subjects with newly diagnosed DM (according to ADA criteria) and subjects without previous diagnosis of diabetes (control group) matched for gender, age and BMI. For all subjects a physical examinations was done (including BP and anthropometrical parameters measurement), each performed a 75-g OGTT and metabolic and immunologic parameters were determined from fasting samples (after reaching metabolic equilibrium in diabetic subjects). Early and total beta cell function was evaluated by the disposition index (DI) calculated for 30 minutes and 120 minutes, respectively. Statistical significance was set at p<0.05.
Results: In the end, 47 subjects with diabetes (DM group) were included in the analysis along with 18 subjects without diabetes, of whom 8 had normal blood glucose (N group) and 10 had impaired fasting glucose (IFG group). At baseline, fasting blood glucose and HbA1c varied largely (from 94 mg/dl to 521 mg/dl and from 4.7% to 14%, respectively). Median AUC C peptide was 810.7 [432.4–1404.0] ng/ml/120 min in N group, 1199.3 [682.5-1516.5] ng/ml/120 min in IFG group and 349.5 [19.1-1482] ng/ml/120 min in DM group, p<0.0001. Mean DI values decreased with more severe glycemic decompensation: 0.0935 [0.0525–0.1423] in N group, 0.0362 [0.0166–0.0901] in IFG group and 0.0085 [0.0004-0.0416] in DM group for DI30, and 0.1947 [0.0687–0.3144] in N group, 0.0643 [0.0313–0.1571] in IFG group and 0.0154 [0.0019-0.0984] in DM group for DI120, respectively (p<0.0001, for both). In fact, the reduction of total beta cell function was about 60% in IFG versus normal, and with other ~70% in DM compared with IFG, so the beta cell function at DM diagnosis was ~10% of normal.
Significant negative correlations were found for DI30 with glycemic markers: -0.5237 (-0.7093; -0.2703) with HbA1c, -0.6906 (-0.8189; -0.4966) with mean glycemic values, -0.6310 (-0. 7808;-0.4127) with 2-h glycemia and -0.6008 (-0.7610; -0.3715) with maximal glucose amplitude during the OGTT, as well as positive correlation with 2-hour C peptide: 0.4360 (0.1616; 0.6478) (p<0.0001 for all). Similarly, DI120 was negatively correlated with glycemic parameters: -0.6073 (-0.7653; -0.3802) with HbA1c, -0.8003 (-0.8862; -0.6613) with mean glycemia, -0.7742 (-0.8705; -0.6209) with 2-h glycemia and -0.6662 (-0.8034; -0.4618) with maximal glucose amplitude and positively correlated with 2-h C peptide: 0.6555 (0.4467; 0.7966) (p<0.0001, for all). Among all glycemic parameters, the weakest correlation with early and total insulin secretion was found for basal glycemia, and this fact may have practical relevance. The relationships between glycemic parameters and DIs were non-linear. Basal C peptide and proinsulin did not correlate with total beta cell function, but in turn correlated with markers of insulin resistance. The rest of serum metabolic and immunologic markers that were analyzed in this study were not significantly associated with indices of beta cell function.  
In order to increase discrimination among degrees of glucose tolerance after the onset of diabetes, data was divided into quartiles of HbA1c and a significant difference between mean DI120 was identified: 0.0422±0.026 (quartile 1), 0.0157±0.008 (quartile 2), 0.0112±0.006 (quartile 3) and 0.0129±0.012 (quartile 4) (p: 0.0005). Similar data were observed for DI30. Moreover, when data of all subjects included in the study (with and without DM) were analyzed according to each HbA1c percent, the values of 6% and 7% respectively discriminated important decreases of DI30 and DI120. For HbA1c values between 6-7% DI30 decreased with 63.1%, and DI120 with 67.6% compared with HbA1c <6%, and with 72.4% (DI30), and with 65.1% (DI120), respectively for HbA1c 7-8% versus HbA1c 6-7%, thereafter the reductions were not significant. Therefore, at HbA1c values 7-8% (and above) the total beta cell function represents only 11.3% of beta cell function at HbA1c <6%. In addition, we have combined two significant thresholds for HbA1c (7% and 9%) with two thresholds for 2-h C peptide (5 ng/ml and 9 ng/ml), and we identified three groups of patients: with high residual beta cell function (HbA1c <7%, 2-h C peptide >9 ng/ml), with low residual beta cell function (HbA1c >9%, 2-h C peptide <5 ng/ml), and an intermediate group.
Conclusions: Beta cell function at DM onset is significantly reduced compared with IFG and with normal glycemic stage, and the decrease is progressive. In addition, beta cell function correlated with markers of glucose metabolism (mainly HbA1c, mean and 2-hour blood glucose during OGTT) and 2-h C peptide. HbA1c values of 6% and 7% respectively discriminated significant reductions (of approximately 65% each) of DI30 and DI120. Thus HbA1c and OGTT with concomitant measurement of glucose and C peptide (basal and 2- hour) are pivotal for a correct evaluation of beta cell functional capacity at diagnosis. 
Modification of beta cell function in patients with newly diagnosed diabetes after 6 months of therapy                                                                             
The working hypothesis of this study, derived from the first one, is that there are significant differences between the effects of various therapeutical schemes on residual beta cell function in patients with newly diagnosed DM, and the insulin therapy initiated at the moment of diagnosis significantly improves it after 6 months of therapy, thus altering the natural history of the disease. 

Objectives: The study objective was to evaluate the change of beta cell function (quantified with basal and OGTT derived indices) after 6 months  of therapy with different therapeutic regimes (metfomin, gliclazid MR plus metformin and insulin with/without metformin) administrated according to the level of metabolic decompensation at the moment of diagnosis.
Materials and methods: The study included adult subjects with DM that participated in previous study. For all subjects the procedures performed at baseline were repeated after 6 months. According to the degree of metabolic decompensation, specific therapy was initiated: monotherapy with metformin (group M), combined oral therapy (metformin+gliclazid) (group C) or insulin therapy (with/without metformin) (group I). Early and total beta cell function was evaluated with DI30 and DI120, respectively. Statistical significance was set at p<0.05. 
Results: At baseline, there were significant differences between the three therapeutical groups with regards to the early and total endogenous insulin secretion. The mean DI120 value was 0.0250 [0.0062-0.0984] in group M, 0.0128 [0.0019-0.0283] in group C, and 0.0093 [0.0023-0.0433] in group I, respectively, p: 0.0006. Patients treated with metformin had a significant weight loss at 6 months (mean BMI: 28.9±2.8 kg/m2 at 6 months versus 31.0±2.8 kg/m2 at baseline, p <0.0001). At 6 months, basal glycemia reached therapeutical targets, while HbA1c decreased compared with baseline in the insulin therapy and combined therapy groups (from 11.5±1.6% to 7.1±0.9%, p <0.001 and from 9.9±1.3% to 7.3±1.3%, respectively p: 0.003), while HbA1c did not significantly changed in group M. 
Patients treated with insulin presented increases of basal C peptide at 6 months (from 1.4±0.7 ng/ml to 2.0±1.1 ng/ml, p: 0.0335). Moreover, DI120 significantly increased at 6 months in groups I and group C (from 0.0124±0.010 to 0.0213±0.010, p: 0.0062 under therapy with insulin and from 0.0127±0.008 to 0.0188±0.010, p: 0.0101 under combined therapy), while the therapy with metformin did not significantly changed total beta cell function (0.0336±0.024 at baseline and 0.0379±0.025 at 6 months, p: 0.1331). In the same time, DI30 ameliorated only under insulin therapy (from 0.0077±0.006 to 0.0127±0.007, p: 0.0326), while under combined therapy and monotherapy no significant change was observed. 

Conclusions:  This study demonstrated that insulin therapy initiated at the moment of diagnosis of DM leads to improved early and total beta cell function after 6 months of treatment, while the combined therapy (gliclazid MR+metformin) ameliorated only early beta cell function.
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