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This study aimed to evaluate the management of high cardiovascular risk (CVr) in the patients with diabetes by exploring the prescribing behavior in a setting of general practitioners (GPs). A retrospective cohort study was carried out using the data recorded between 2018 and 2020 in the clinical database of 10 GPs. Diabetes was defined using the International Classification of Diseases (ICD-9-CM) coding (250*) or using the laboratory parameters (hyperglycemia condition: ≥126 mg/dL). A cohort was described stratifying by demographic, clinical and therapeutic characteristics, and laboratory tests. Both the CVr and statin prescriptions were evaluated; adherence to statin therapy (medication possession ratio, MPR ≥ 80) was calculated in accordance with the low-density lipoprotein cholesterol (LDL-C) target. The multivariate logistic regression models with adjusted odds ratios (ORs) and the corresponding 95% Confidence Intervals (CIs) were calculated to identify the predictors of lipid modifying agents use and achieved target therapy; moreover, glucose-lowering drugs use was evaluated. Out of 13,206 people screened, 1,851 (14.0%) patients were affected by diabetes mellitus (DM), and 1,373 were identified at high/very high CVr. Of them, 1,158 (84.3%) had at least one measurement of LDL-C, and 808 (58.8%) received a prescription with at least one lipid-lowering drug (LLD). The patients at high/very high CVr treated or not treated with LLD, reached the LDL-C target in 24.0 and 10.3%, respectively (p < 0.001). Furthermore, 34.6% of patients treated with high intensity LLDs and adherent to therapy showed the LDL-C values below the therapeutic target. Out of 1,373 patients at high/very high CVr, 958 (69.8%) had at least one prescription of glucose-lowering drugs. Of them, 52.0% (n = 498) were prescribed not in agreement with the current guidelines. More specifically, 392 patients (40.9%) were treated with metformin only, while the remaining 106 (11.1%) were treated with metformin together with hypoglycemic agents other than glucagon-like peptide-1 receptor agonists (GLP1-RA) or sodium-glucose-transporter 2 (SGLT2) inhibitors. Our results suggest the urgent need to improve the management of patients with diabetes at high and very high CVr in the real life, to reduce the burden of diabetes on the health system.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disease characterized by the persistent state of hyperglycemia due to increased insulin resistance and/or decreased pancreas beta cells function (1). The prevalence is still increasing (2): 451 million estimated patients are diagnosed with DM whereas 22.9 million are newly diagnosed (3). The growing number of patients with diabetes has a great impact on the public health system since DM represents one of the key risk factors for cardiovascular risk (CVr) (4). Moreover, DM is often associated with dyslipidemia and low-density lipoprotein cholesterol (LDL-C) values are strongly correlated with CVr; therefore, the decrease of LDL-C in the patients with diabetes may significantly reduce the CVr. For this reason, different LDL-C therapeutic targets should be achieved, considering the CVr profile, classified in very high, high, moderate, and low (5).

Several drugs are used in the patients with impaired metabolic profile, such as statins, ezetimibe, bile acid sequestrants, fibrates, omega 3, and lipoprotein inhibitors of the subtilisin/Kexin convertase type 9 (PCSK9-i), even if achieving the LDL-C therapeutic targets (<55/70 mg/dL) of patients with high/very high CVr can be reached only using high-intensity treatments. Awareness of the specific effects of advancing age and comorbidities on CV events, indicate the need to manage risk in an individualized manner, empowering management of the patients with diabetes. The previous guidelines for the management of CVr in the patients with diabetes were published in the European Heart Journal in 2013, but the growing number of CV safety trials in the patients with type 2 DM (T2DM) (Harmony, PIONEER) demonstrated that the use of both glucagon-like peptide-1 receptor agonists (GLP1-RA) and sodium-glucose-transporter 2 (SGLT2) inhibitors is strongly recommended in patients with T2DM with prevalent cardiovascular diseases (CVD) or high/very high CVr and treated with metformin. However, the available data on metformin use are controversial: the results of United Kingdom Prospective Diabetes Study (UKPDS) suggest a beneficial effect of metformin use in primary prevention of CVD but the described data of more recent studies weaken its role in the CVD (6–9).

The guidelines strongly suggest SGLT2 inhibitor or GLP1-RA treatment for a patient at high/very high CVr, newly treated with glucose-lowering drugs, regardless of the glycemic control. Metformin could be added to achieve hemoglobin glycate (HbA1c) target, and SGLT2 inhibitors or GLP1-RA are also indicated by the guidelines in metformin-treated patients. The appropriate choice of glucose-lowering drugs together with the lipid-lowering drugs (LLDs) in patients with T2DM should be strongly recommended to reduce CV events based on the risk level. The results of a previous study suggest that the gaps in diabetes care were observed in 2005 and persisted in 2017, with a time span of 12 years, and that the number of patients with diabetes achieving the recommended HbA1c target was inadequate (10), as well as for LDL-C (11). Although the current guidelines recommend a multidisciplinary approach, delivery of care is insufficient. Major gaps are evident between the recommended diabetes care, and the care patients are currently receiving, calling for an improvement in quality and system-based approaches.

Our study aimed to assess the management of CVr in the real world, in a setting of high/very high-risk patients with diabetes patients, by investigating the prescribing behavior in general practice.



MATERIALS AND METHODS


Data Sources

A retrospective cohort study was carried out using the computerized clinical medical record of 10 general practitioners (GPs) in Messina's province (Sicily), during 2018–2020, thus including a total of 13,206 patients. The GPs participating in this project agreed to record data during their daily clinical practice, through their dedicated clinical software, and to send complete and anonymous data about their patients to the unique central database. All the GPs received extensive training in the data collection procedure. Data quality checks were routinely performed through the analysis of several parameters, such as missing patient codes, number of daily filled prescriptions, outlier. Any variation within the defined ranges is investigated and back submitted to each participating GP, to receive immediate feedback about the data quality and completeness. The data quality and completeness have been already validated in the previous drug-utilization studies (12, 13).

A database contains information on each GPs patient, aged at least 18 years old, such as age, sex, weight, height, and body mass index (BMI), information on lifestyle (alcohol, smoke), and several data on diagnostic instrumental and laboratory tests, such as fasting plasma glucose (FPG), glycated hemoglobin (HbA1c), dyastolic blood pressure (DBP), systolic blood pressure (SBP), and lipid profile. All the drugs prescribed during the study period were detailed for each patient, as well as all the morbidities recorded since the registration date on the GP list. The Anatomical Therapeutic Chemical (ATC) classification system was used to code information on the drugs. The diagnoses were coded using the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM).



Study Population

All the patients with diabetes, as defined using ICD-9-CM coding (250*) or using the laboratory parameters (hyperglycemia condition: ≥126 mg/dL), were selected. Among these, all the patients at high/very-high CVr were identified, according to EAS/ESC guidelines definition (as shown in Supplementary Table S1). The patients were followed until death, disenrollment, or end of the study, whichever occurred first. New users of the glucose-lowering drugs were identified as patients with at least one prescription of glucose-lowering drugs during the study period and without any glucose-lowering drugs treatment in the previous year.

A patient encrypted code has been used to maintain the anonymity. The study protocol was approved by the local Ethical Committee of Messina University Hospital (n° prot. N.0010280/2020; Coordinator Centre).



Data Analysis

A descriptive analysis was performed to compare all the clinical and demographic characteristics of the study population among the patients with diabetes with high/very-high CVr and moderate CVr.

The descriptive statistics were reported as medians, along with interquartile range (IQR), or absolute frequency and percentages, for continuous and categorical variables, respectively.

Since a not normal distribution of some of the numerical variables was shown after applying the Kolmogorov—Smirnov test for normality, a non-parametric approach was adopted. The Mann–Whitney U test for independent sample and two-tailed Pearson's chi-squared test were carried out to compare the continuous and categorical variables, respectively.

A cohort of the patients with diabetes was stratified according to CVr. The cohort was described in terms of demographic (sex, age), comorbidities (identified at cohort entry), Charlson Comorbidity Index (CCI), therapeutic characteristics, and laboratory tests. For the patients with diabetes at high and very-high CVr, LDL-C target was estimated. The LLD prescriptions were identified using ATC code (C10AA*, C10BA*, C10AX09) and grouped as the high intensity LLDs (rosuvastatin >20 mg, atorvastatin >40 mg; any statin plus ezetimibe) or low/moderate intensity LLDs.

Moreover, the treatments carried out using rosuvastatin >20 mg or atorvastatin >40 mg plus ezetimibe were defined as high intensity lipid-lowering strategy. The high intensity lipid-lowering users were identified and stratified by targeting value, as well as the patients treated according to high intensity lipid-lowering strategy. Adherence to the therapy was calculated as medication possession ratio (MPR) with a cut-off of MPR ≥ 80. The MPR was calculated as the proportion of the number of tablets dispensed over the estimated period of LLD treatment. By assuming a single intake per day, the number of pills corresponded to the numbers of days for which the patient had been prescribed with LLD (14). Since the number of prescriptions filled was used as a proxy for beneficiary status, the users with an MPR ≥ 80% was established as a threshold for adherence (15).

The patients were stratified into four groups according to the MPR and high intensity lipid-lowering drugs use. In the patients with diabetes with at least one prescription of glucose-lowering drugs, appropriateness of treatment, in both the new users and prevalent users, were analyzed according to EAS/ESC guidelines (11).

The glucose-lowering drug prescriptions were identified using the ATC code (A10A* and A10B*). The prevalence of use was measured for each drug class as the ratio between the number of patients who received at least one prescription of drug and the total number of patients with diabetes. A number of different classes of drugs used were, also, evaluated. The treatments with SGLT2 inhibitors or GLP1-RAs, alone or in combination with other glucose-lowering drugs, were considered appropriate to improve the CVr.

The blood pressure-lowering drugs prescriptions were identified using the ATC code (C02*, C03*, C07*, C08*, and C09*). A number of different classes of drugs as well as prevalence of use were evaluated.

In the patients with diabetes at high/very-high CVr, the univariate logistic regression models were performed to identify the predictors of lipid modifying agents use and achieved target therapy. All the variables identified as predictors were included in a stepwise multivariate logistic regression model (backward procedure, α = 5%). Moreover, the univariate and multivariate logistic regression models were performed to identify the predictors of inappropriate glucose-lowering drugs use, using the patients with appropriate prescriptions as comparators. The odds ratios (ORs) with 95% Confidence Intervals (CIs) were calculated for each covariate of interest in the univariate (crude OR) and multivariate (adjusted OR) regression models. The goodness of fit of the regression model was carried out by the Hosmer–Lemeshow test for adequacy.

A p-value <0.05 was considered statistically significant. All the statistical analyses were performed using the SPSS version 23.0 (IBM Corp., SPSS Statistics, Armonk, NY, USA).




RESULTS

A total of 1,851 (14.0%) patients out of 13,206 people covered by the medical care provided by 10 GPs, were diabetic, with a median age (IQR) = 72 (62–80), men = 50.5%. Of these, 1,373 (74.2%) were identified at high or very-high CVr, according to the EAS/ESC guidelines (Figure 1). The patients at high/very-high CVr were significantly older than those with moderate CVr (Table 1), but no significant differences were observed in gender, BMI, total cholesterol, LDL-C, glycemic values, HbA1c, SBP, and DBP between the groups, when they were stratified by CVr. The number of drugs taken throughout the observational period was greater in high/very high CVr patients than in the moderate ones (15, IQR: 9–22 vs. 8, IQR: 3–14; p < 0.001). Specialist counseling was carried out in 694 (50.5%) and in 200 (41.8%) patients with diabetes at high/very-high and moderate CVr, respectively (p = 0.001). The most frequent comorbidities in the patients with diabetes were hypertension (76.8%) and dyslipidemia (54.8%). Overall, the comorbidities were all more frequent in the patients with high/very-high CVr than in the subjects with moderate CVr, except for neoplasms (Table 1).


[image: Figure 1]
FIGURE 1. Identification of the study population: focus on the lipidic profile.



Table 1. Characteristics of the patient with diabetes stratified by cardiovascular risk.
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The laboratory tests were recorded more frequently in high/very-high-risk patients with diabetes than in the moderate-risk subjects (LDL-C: 84.3 vs. 63.8%, p < 0.001; total cholesterol: 88.1 vs. 68.2%, p < 0.001; FPG: 86.5 vs. 69.2%, p < 0.001; HbA1c: 74.8 vs. 68.5%, p = 0.017, respectively). Furthermore, a similar pattern was observed for BMI, smoking, and alcohol consumption habits in the patients at high/very-high CVr compared with the subjects with moderate CVr (BMI: 51.9 vs. 30.1%, p < 0.001; smoke: 34.2 vs. 26, 6%, p = 0.002; alcohol abuse: 18.8 vs. 4.0%, p < 0.001; respectively).

Al least one glucose-lowering drug was prescribed in 68.2% of patients with diabetes; antihypertensive agents were prescribed in 84.9% of the patients with diabetes and hypertension, while at least one LLD was prescribed in 67.0% of the patients with dyslipidemia. The prevalence of use of different antihypertensive and glucose-lowering drug classes, as well as the number of drug classes per patient are described in the Supplementary Tables S2, S3, S4, and S5.


Focus on LDL-C and Lipid-Lowering Drugs Use

Among the 1,373 patients with DM at high/very-high CVr, 1,158 (84.3%) had at least one measurement of laboratory test of LDL-C any time, and a measurement was carried out during the 2 years of the study period in 740 (53.9%). Therefore, 633 (46.1%) patients with DM at high/very-high CVr never (or at least in the last 2 years) underwent the assessment of LDL-C laboratory test (Figure 1).

A total of 808 (58.8%) patients at high/very-high CVr received a prescription with at least one LLD; however, no LDL-C value was recorded in 87 (10.8%) subjects.

No treatment or any LDL-C evaluation was performed in 128 patients (9.3%); moreover, 392 (89.7%) out of the remaining 437 patients without the LLD prescriptions during the study period resulted out of LDL-C target.

Within the 808 patients treated with LLDs, 224 (27.7%) were in treatment with the high intensity lipid-lowering therapy. In particular, 149 (18.4%) patients used the high intensity LLDs and were adherent (MPR ≥ 80%), while 75 (9.3%) used the high-intensity lipid-lowering therapy but they were not adherent (MPR < 80%). In addition, 324 (40.1%) and 260 (32.2%) subjects were adherent and not adherent to low or moderate intensity lipid-lowering therapy, respectively. The high intensity strategy was adopted in 40 (4.9%) patients treated with LLDs, and 26 (65.0%) of them were adherent to the treatment.

The likelihood of LLDs prescription was increased in the patients affected by dyslipidemia, ischemic heart disease, and atherosclerosis. In addition, the patients with at least one specialist counseling and using a number of different molecules were more likely to be treated with LLDs. Conversely, the probability decreased in the patients affected by chronic respiratory diseases, heart failure, and with more comorbidities (Table 2).


Table 2. Probability of being treated with lipid-lowering drugs (LLDs) in the patients with diabetes.
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The LDL-C values below the therapeutic target resulted in 218 (18.8%) patients with high/very-high CVr; specifically, in 24.0 and 10.3% of the patients treated with or without LLDs (p < 0.01), respectively. The LDL-C target was reached by the 34.6% of patients prescribed with high intensity LLDs and adherent to the treatment.

The patients most likely to achieve the LDL-C target were men, older, and those with more comorbidities. Furthermore, the treatment with LLDs, especially the adherence to high intensity treatment, and specialist consulting were independent predictive factors for achieving the LDL-C target (Table 3).


Table 3. Predictive factors for reaching the low-density lipoprotein cholesterol (LDL-C) target in the patients with diabetes and at high and very-high CVr.
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Focus on Glucose-Lowering Drug Use

Out of 1,373 patients at high/very-high CVr, 958 (69.8%) had at least one prescription of glucose-lowering drugs. The 52.0% (n = 498) of these therapies were not prescribed in agreement with the current guidelines to reduce the CVr (Figure 2). More specifically, 392 (40.9%) patients started the treatment or were treated only with metformin, while the remaining 106 (11.1%) were treated with metformin together with hypoglycemic agents other than GLP1-RA or SGLT2 inhibitors. Moreover, 30.4% of patients only treated with metformin, show HbA1c values >7%.
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FIGURE 2. Identification of the study population: focus on diabetic profile.


The predictors of appropriate treatment with glucose-lowering drugs were the following characteristics: older age, ischemic heart disease, heart failure, chronic kidney disease (CKD), and specialist counseling (Table 4).


Table 4. Predictors of the inappropriateness of hypoglycemic agents.
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DISCUSSION

Diabetes represents a challenge, since it is one of the major risk factors for CVD, but also for its multiple associated comorbidities, which can involve micro- and macro-vasculature (16). However, the treatment of hyperglycemia alone has been effective in the patients with diabetes to prevent or delay the microvascular complications, but not for CVD (17). Reducing CVr in the patients with diabetes requires a multifactorial approach and optimal management of all risk factors. The randomized controlled trials demonstrated that careful treatment of hyperglycemia, multifactorial management of risk factors, and new treatment agents, such as SGLT2 inhibitors and GLP1-RA, significantly improve the cardiovascular outcomes (18). Therefore, this approach is strongly suggested in the last guidelines (5).

A wide discrepancy has been observed between the potential benefits seen in CV outcomes trials and the real-world care that patients affected by diabetes currently receive. In this study, the prescribing behavior of GPs in preventing the detrimental effects of DM on heart and vasculature was evaluated in a setting of patients with diabetes with high CVr.

In particular, careful assessment of the complete metabolic profile is of paramount importance to prevent the CV events in the patients with diabetes, independently of a single disease. The patients with high/very-high CVr have been monitored more carefully than the patients with moderate CVr, since the GPs have collected more frequent information on lifestyle and laboratory testing. These findings, in accordance with those previously reported (19), confirm the key role of GPs on the CVD risk assessment, management, and prevention. In fact, the careful assessment of metabolic profile by GPs results the most effective evidence-based approach to guide the decision-making process on starting treatment, and to ensure the right support that patients with DM need to reduce their CVr (20). Dyslipidemia is one of the five modifiable risk factors implicated in the increased risk of CV events (21); LDL-C is today acknowledged as a causal factor for atherosclerotic CVD (22). However, almost half of the patients with DM at high/very-high CVr have never tested for at least one LDL-C evaluation during the last 2 years. Monitoring must be implemented in these patients, with the goal to achieve the entirety of screened patients. In addition, it is important to highlight the need of periodically repeating the laboratory tests to have a systematic follow-up of the lipid profile trend to verify the treatment efficacy. The need to improve the correct monitoring of these patients is pressing since, during the study period, a great proportion of subjects remain without any LLD prescription, even if out of LDL-C target. Indeed, just above 50% of the patients were treated with LLDs, particularly when they were diagnosed for dyslipidemia, and about 90% of non-treated patients reported LDL-C values above the target. Moreover, almost 10% of the patients were either without any lipid-lowering treatment or with no LDL-C evaluation, suggesting a greater focus on the single disease, such as dyslipidemia, and careless management of the global CVr. The CV absolute risk assessment, using international suggested tools to estimate the 5- or 10-year CVr of an individual (23), could be really useful whether its importance is understood by the GPs and then, accurately transferred to the patients, but in primary prevention and/or in absence of the target organ involvement. Providing support to the GPs or programs helping the patients to better understand their actual risk, could have potential benefits on the prevention behaviors.

The LDL-C values on target resulted in a very small proportion of patients at high/very-high CVr (<20%) and, specifically in 24% of the treated patients. However, <20% of patients treated with LLDs used high intensity drugs and were adherent to the treatment, while <5% of patients adopted the high intensity strategy, although with the higher adherence compared with the overall study cohort. Underuse and discontinuation of medications for chronic diseases are common in the clinical practice, as showed in the previous studies (24). The lower adherence rates are mainly related to the perceived lack of therapeutic benefit, although the high adherence to therapy results in a nearly 3-fold greater probability of reaching the LDL-C therapeutic target, as defined by the EAS/ESC guidelines.

Nevertheless, most of the highly adherent cohort also failed to achieve the adequate LDL-C reduction. In spite of high adherence to the therapy, failure to achieve the recommended LDL-C levels might be attributable to the use of moderate doses and/or low to standard efficacy drugs (25). In our study, more than 70% of the treated patients used low-moderate efficacy drugs, while the patients prescribed with high intensity LLDs and adherent to the treatment showed about four times the probability of reaching the LDL-C therapeutic target, as reported in the previous studies. Nevertheless, the lack of optimal management of patients, suggested by our findings, agrees with the results of different observational studies that reported the poor control rates of LDL-C in the clinical settings (26–28).

In addition, a greater probability to achieve the LDL-C target was observed in male patients and in the elderly, as already known (29).

Several evidence highlight the need for collaborative approaches between the GPs and clinical specialists to improve the management of CVr factors (30). Furthermore, the more accurate follow-up of patients related to specialist counseling results in both better patients' compliance and treatment adherence (31). Accordingly, we found that the probability to be treated with LLDs and to achieve the LDL-C target increase more than 2.5-fold and almost 2-fold respectively, when the patients are referred to the specialist by GPs. Moreover, specialist counseling improves the management of high/very-high CVr in the patients with diabetes also reducing the inadequate prescriptions of glucose-lowering drugs. Nevertheless, we observed that most patients never underwent the specialist counseling. This evidence could be partially due to the too long waiting lists for the specialist consultations and the lack of a preferential way useful to improve the interaction between the GPs and specialists (31).

According to new evidence provided on CV safety in T2DM patients, the use of both GLP1-RA and SGLT2 inhibitors is strongly recommended in the patients with T2DM with high or very-high CVr, regardless of the metabolic compensation (5, 11).

Most of the patients with diabetes included in the study were prescribed with metformin alone or metformin with hypoglycemic drugs other than the SGLT2 inhibitors or GLP1-RA, even after the recommendation of guidelines. Moreover, almost one/third of the patients only treated with metformin, resulted above the HbA1c target. This inadequate choice by the GPs could be partially explained by their inability to independently prescribe SGLT2 inhibitors or GLP1-RA; indeed, these drugs can be prescribed by GPs, in Italy, only after a specific approval from the specialist. Therefore, more than half of the patients, never undergoing a specialist examination, could not start the treatment with the recommended drugs, GLP1-RA or SGLT2 inhibitors. The latest guidelines strongly recommend the use of SGLT2 inhibitors and GLP1-RAs that include the more recent and increasing evidence on CV protection in high/very-high risk in the patients with T2DM; however, these are not yet so extensively applied by all the physicians. Probably, more time is needed to notice the actual improvement in the patient management. Again, a most collaborative approach between the GPs and clinical specialists is surely needed to improve the management of high CVr patients with diabetes.

The probability to be in treatment with inappropriate glucose-lowering drugs was significantly lower in the patients affected by CKD. Indeed, the use of metformin should be avoided in patients with severe CKD, especially because of the increased risk of lactic acidosis (12, 32). Probably, other glucose-lowering drugs were preferred when the patients with diabetes are also affected by the CKD, regardless of the assessment of CVr.

From our findings, the patients with DM seem to be treated with low consideration for the potential CVr, while managing the diabetes condition cannot disregard the lipidic profile. Considering the individual risk profile of the patient with diabetes is an absolute requirement for the patient care. Our results suggest the urgent need in the real life to improve the management and treatment of the patients with diabetes at high/very-high CVr to reduce the burden of this disease on the health system.


Strengths and Limitations

This is the first study observing the management of CVr in general clinical practice, carried out in a large cohort of patients with diabetes over a long-term study period, where both the lipid profile management and appropriate use of glucose-lowering drugs were evaluated according to CVr. However, we know that these data are the result of the voluntary collaboration of 10 GPs of a restricted area and may not be extended to the whole population of Italy. Nevertheless, the quality of information has been already shown in the previous drug-utilization studies.

We focused our investigation on the lipid profile modifying strategies and high CV risk assessment of the patients with diabetes in clinical practice, to verify whether lipid profile and CV risk are addressed in the patients with diabetes even independently of a diagnosis of dyslipidemia. Moreover, with the same purpose, the appropriate choice of glucose-lowering agents has been considered in the light of the reduction of CVr only, regardless of the metabolic target achievement. Therefore, the management of diabetes as a whole cannot be taken into account. However, median blood pressure and HbA1c values have been reported, to better characterize the patients.

We took into account all the traditional CVr factors, and CVr was considered in accordance with the EAS/ESC guidelines. We did not evaluate the Systematic Coronary Risk Estimation (SCORE) because all the variables needed for the SCORE calculation were not recorded for each selected patient. Consistently, the patients with high and very-high CVr could be slightly underestimated.

Additionally, the diagnoses might not be absolutely accurate, even if identified by ICD9 code, because they were recorded manually by the GPs into digital medical records.

In addition, all the information was gathered from the medical records of GPs and all data come from the clinical practice. Furthermore, the laboratory test results could be analyzed from different—certified—laboratory testing centers. However, the tests considered in this survey are not affected by a wide variability.

No information regarding the source of the prescription is recorded in the medical records. For this reason, it is not possible to know whether the prescriptions were performed directly by the GPs or suggested by the specialist. In Italy, however, all the treatments are registered in the medical records. Indeed, the drugs recommended by specialists are prescribed by GPs—free of charge for the citizen—and obviously GP can decide whether to prescribe the suggested drug or not.




CONCLUSIONS

High/very-high CVr condition is poorly diagnosed and managed by GPs in Italy; the excessive GPs workload could play a role in this process.

In fact, the GPs in Italy should provide medical assistance to a great number of subjects, and the number of complex patients could be too heavy to be managed always in an optimal way; this crucial aspect can lead to the need to properly stratify CVr especially in the patients with diabetes, where atheromatosis, urinary albumin excretion, retinal disease, or worsening of renal function move the patients among the risk levels. Moreover, the patients properly allocated in the right risk level—high/very-high CVr—may not receive the proper pharmacologic treatment with LLDs, and just a residual percentage was prescribed with a high-intensity lipid-lowering strategy—achieving the lipidic goal with a significantly higher rate. Furthermore, we observed a non-ideal glucose-lowering treatment management in patiens affected by diabetes with high/very-high CVr compared to what recommended -and considered appropriate - by the current ADA and ESC guidelines.

Information on the innovative drugs and more effective therapeutic strategies should be conveyed to improve the patient management, especially when consistent guidelines are available. Last, a closer collaboration with medical specialists and clinical pharmacologist, not only in the advanced and often complicated stages of the disease, might be effective in implementing the preventive measures aimed to slow the disease progression and to improve the drug management in high/very-high CVr patients with diabetes.
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