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Abstract
Background
Nephropathy in Diabetes type 2 (NID-2) study is an open-label cluster randomized clinical trial that demonstrated that multifactorial intensive treatment reduces Major Adverse Cardiac Events (MACEs) and overall mortality versus standard of care in type 2 diabetic subjects with albuminuria and no history of cardiovascular disease. Aim of the present post-hoc analysis of NID- 2 study is to evaluate whether the number of risk factors on target associates with patient outcomes.

Methods
Intervention phase lasted four years and subsequent follow up for survival lasted 10 years. To the aim of this post-hoc analysis, the whole population has been divided into 3 risk groups: 0–1 risk factor (absent/low); 2–3 risk factors (intermediate); 4 risk factors (high). Primary endpoint was a composite of fatal and non-fatal MACEs, the secondary endpoint was all-cause death at the end of the follow-up phase.

Results
Absent/low risk group included 166 patients (52.4%), intermediate risk group 128 (40.4%) and high-risk group 23 (7.3%). Cox model showed a significant higher risk of MACE and death in the high-risk group after adjustment for confounding variables, including treatment arm (HR 1.91, 95% CI 1.04–3.52, P = 0.038 and 1.96, 95%CI 1.02–3.8, P = 0,045, respectively, vs absent/low risk group).

Conclusions
This post-hoc analysis of the NID-2 trial indicates that the increase in the number of risk factors at target correlates with better cardiovascular-free survival in patients with type 2 diabetes at high CV risk.

Clinical Trial Registration
ClinicalTrials.gov number, NCT00535925. https://​clinicaltrials.​gov/​ct2/​show/​NCT00535925

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12933-022-01674-7.
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Background
Diabetes confers about a two-fold excess risk of coronary heart disease, stroke, and death due to other vascular causes, as shown in a large meta-analysis from over 100 prospective studies [1]. Moreover, it has been known for approximately 30 years that independent of the number of major cardiovascular (CV) risk factors, diabetes per se increases the risk of CV death two to three times compared to non-diabetics [2].
Therefore, the reduction of CV morbidity and mortality in diabetic patients, with the consequent direct and indirect cost savings, is one of the main challenges of health systems around the world.
The clinical management of diabetic patients becomes increasingly important in patients at higher CV risk and involves most diabetic patients from the diagnosis of the disease.
The recent ESC/EASD guidelines state that the diabetic patient may have moderate, high or very high CV risk [3]. One of the most clinically relevant aspects of these guidelines is that they removed the distinction between primary and secondary CV prevention in high risk diabetic patients. Up to now, almost all randomized clinical trials (RCTs) distinguished patients based on whether they have already had a cardiovascular event or not. Instead, the ESC/EASD guidelines state that diabetic patients with multiple risk factors or even one organ damage belong to the same very high CV risk group as subjects on secondary prevention with established CV disease. Therefore, this new position of scientific societies certainly not only clarifies the clinical management of risk factors in diabetic patients, but could also modify the design, and in particular the selection of patients in future RCTs.
At present, the recent Nephropathy In Diabetes type 2 (NID-2) study, in type 2 diabetic subjects with albuminuria and diabetic retinopathy (DR) on primary CV prevention, has shown that multifactorial intensive treatment is able to reduce major adverse cardiovascular events (MACEs) and overall mortality [4]. Therefore, a diabetic population on primary CV prevention, but defined ante litteram at very high CV risk, has been shown to benefit from multifactorial intensive treatment for the first time in a multicenter RCT.
However, it is still unclear whether a gradual increase in the number of at target risk factors directly correlates to patient outcome. Therefore, the aim of the present post-hoc analysis of NID- 2 study is to evaluate the relationship between the number of risk factors that reached the predetermined threshold and CV outcome of patients.
Methods
Study design
This is a secondary analysis of the NID-2 study, an open-label cluster randomized clinical trial in patients with type 2 diabetes mellitus (T2DM) referred to 14 Italian diabetology clinics. The study design is detailed elsewhere [4]. Briefly, the centers have been randomly assigned to either multifactorial intensive therapy (MT) or Standard-of-Care (SoC). A questionnaire confirmed that all physicians of both arms were well aware of the guidelines on T2DM management published at the time of the study [5–8].
All MACE diagnoses have been made according to the diagnostic criteria defined by the international standard of care guidelines [9–11]. MACEs have been evaluated by cardiologists blinded to the study arm (MT or SoC), either belonging to the study centres or to other hospitals where patients were referred for acute events.
Participants and procedures
T2DM patients with age ≥ 40 years, confirmed albuminuria ≥ 30 mg/24 h, severe DR, diabetes onset at age > 30 years, absence of neoplastic/psychiatric diseases and follow-up at the centre ≥ 12 months, were considered eligible [12]. Exclusion criteria were previous myocardial infarction (MI) or stroke, severe liver or heart failure.
As elsewhere described, 395 patients were randomized (207 to MT arm and 188 to SoC arm) between October 2005 and October 2008 [4]. The intervention phase was scheduled for a period of four years and was completed in December 2011. Patients were followed until May 2019 to measure the number of events required for the primary outcome.
In the SoC group, the subjects received the therapy usually administered at their diabetic clinic for the management of blood pressure, glycaemic and lipid control, and antiplatelet treatment, according to good clinical practice.
In the MT group, patients were treated with a pre-specified algorithm for the management of hypertension, glycaemic control and dyslipidaemia. This consists of implementing non-pharmacological and pharmacological treatments including physical activity, low sodium diet, renin–angiotensin system blockade (RAS), low-dose aspirin and statin [4].
The protocol has been approved by the ethics committee of University of Campania “Luigi Vanvitelli” (clinicaltrials.gov: NCT00535925) and is in accordance with the 1976 Declaration of Helsinki and its later amendments. All participants have signed their informed consent.
Landmark analysis
A landmark analysis approach has been used to assess the effect of various risk factors on the endpoints of the study, mortality and a composite of fatal and non-fatal MACEs. Specifically, the landmark was set at the end of the treatment period of each individual patient with the assigned therapy in the main study. From that point, it has been assessed in the follow-up period until the occurrence of the death or composite MACE event.
Variables
At the landmark, response to treatment and the achievement of the following targets: (a) systolic blood pressure (SBP) < 130 mmHg, (b) diastolic blood pressure (DBP) < 80 mmHg, (c) glycated hemoglobin (HbA1c) < 7%, (d) fasting serum low density lipoprotein (LDL) cholesterol < 100 mg/dL were assessed. Failure to meet the targets has been assessed as the presence of a risk factor. Based on the number of risk factors, the whole population was divided into 3 risk groups: 0–1 risk factor (absent/low); 2–3 risk factors (intermediate); 4 risk factors (high).
The primary endpoint was a composite of fatal and non-fatal MACEs, including CV mortality, non-fatal MI (documented instrumentally and/or enzymatically), non- fatal stroke, coronary artery bypass, revascularization procedures (PTCA) and lower limb major amputation, whichever occurred first. The secondary endpoint was all-cause death at the end of the follow-up phase.
Statistical analysis
Categorical data have been expressed as numbers and percentages, while continuous variables have been presented as either median and interquartile range or mean and standard deviation, based on their distribution assessed by the Shapiro–Wilk test. Differences in each variable and comparison of more than two group were evaluated using ANOVA procedure or Kruskal–Wallis test, respectively for continuous variables with normal or skewed distribution, or Pearson’s chi-squared for categorical data. Median follow-up time has been calculated by the inverse Kaplan–Meier procedure. Cox regression model with shared-frailty has been used to calculate hazard ratio (HR) and 95% confidence interval (CI). In the univariate analysis, only presence of risk factors has been included as covariate. Multivariable analyses have been adjusted by age and treatment received at randomization. Furthermore, the interaction between risk groups and treatment arm was also tested within this model. We performed three sensitivity analyses: first, we assessed the role of missing data by comparing patients with absent information for at least one of the variables included in the score (missing group) with the rest of the patients (non-missing group); second, we evaluated different grouping of the risk factors by grouping risk factors as 0–1, 2 and 3–4; third, we combined high SBP and/or DBP in one risk factor. Proportionality assumption was checked using log–log plot of survival and tested using Schoenfeld residuals. The Number Needed to Treat (NNT) has been calculated using the hazard ratios and the survival probability in the control group, as proposed by Altman [13]. Data have been analyzed using STATA 16.0 software (StataCorp. 2019. College Station, TX: StataCorp LLC).
Results
Out of the 395 enrolled and randomized patients (207 to MT arm and 188 to SoC arm), 368 were evaluated at the landmark time for the present analysis. The median durations of the intervention phases were 3.84 and 3.40 years in the MT and SoC groups respectively. 51 patients (30 to MT and 21 to SoC arm) had absent information for at least one of the variables included in the score and were classified as missing.
As depicted in Table 1, the absent/low risk group included 166 patients (52.4%, 62 with 0 and 104 with 1 risk factor), the intermediate risk group 128 patients (40.4%, 82 with 2 and 46 with 3 risk-factors) and the high-risk group (4 risk factors) 23 patients (7.3%). Patients' characteristics at landmark analysis overall and by risk group are reported in Table 2. As expected, more patients from MT arm were stratified in the absent/low risk group while patients originally randomized in the SoC arm predominated in the intermediate and high-risk groups. No major intergroup difference emerged in terms of age, sex, kidney function and hemoglobin.Table 1Distribution of risk factors in the three risk groups


	 	Risk groups

	Absent/low
	Intermediate
	High

	Number of risk factors
	0
	1
	2
	3
	4

	Patients (number)
	62
	104
	82
	46
	23

	Type of risk factor

	 SBP ≥ 130 mmHg (n, %)
	0 (0.0%)
	12 (11.5%)
	30 (36.6%)
	39 (84.8%)
	23 (100.0%)

	 DBP ≥ 80 mmHg (n, %)
	0 (0.0%)
	6 (5.8%)
	14 (17.1%)
	25 (54.3%)
	23 (100.0%)

	 HbA1c ≥ 7% (n, %)
	0 (0.0%)
	22 (21.2%)
	54 (65.9%)
	34 (73.9%)
	23 (100.0%)

	 LDL ≥ 100 mg/dL (n, %)
	0 (0.0%)
	64 (61.5%)
	66 (80.5%)
	40 (87.0%)
	23 (100.0%)


SBP systolic blood pressure, DBP diastolic blood pressure


Table 2Overall patient’s characteristics at the end of interventional phase


	 	Overall
	Groups
	P

	Absent/low risk
	Intermediate risk
	High risk

	N
	368
	166
	128
	23
	 
	Age (years)
	70.4 ± 9.2
	69.7 ± 9.8
	71.2 ± 8.2
	70.0 ± 11.7
	0.43

	Males (n, %)
	173 (47%)
	80 (42.8%)
	54 (42.2%)
	12 (52.2%)
	0.49

	SBP (mmHg)
	130.9 ± 12.8
	125.4 ± 7.3
	135.3 ± 13.7
	148.3 ± 11.5
	 < 0.001

	DBP (mmHg)
	78.4 ± 7.3
	76.5 ± 5.2
	79.2 ± 7.8
	91.1 ± 5.0
	 < 0.001

	Serum creatinine (mg/dL)
	1.2 ± 0.6
	1.2 ± 0.6
	1.3 ± 0.7
	1.3 ± 0.4
	0.13

	eGFR (mL/min/1.73m2)
	60.5 ± 22.7
	63.3 ± 22.4
	56.7 ± 22.9
	56.4 ± 19.3
	0.033

	Albuminuria (mg/day)
	80 [26–180]
	100 [30–190]
	60 [18–150]
	94 [60–230]
	0.033

	Hemoglobin (g/dL)
	12.9 ± 1.6
	12.9 ± 1.5
	12.6 ± 1.8
	13.2 ± 1.5
	0.13

	Glycaemia (mg/dL)
	150.2 ± 42.0
	139.4 ± 27.6
	157.9 ± 42.9
	169.4 ± 59.4
	 < 0.001

	HbA1c (%)
	7.2 ± 0.9
	6.8 ± 0.6
	7.4 ± 0.9
	8.1 ± 0.8
	 < 0.001

	Total cholesterol (mg/dL)
	181.1 ± 32.1
	166.6 ± 24.5
	193.8 ± 30.6
	222.0 ± 24.7
	 < 0.001

	HDL-cholesterol (mg/dL)
	44.4 ± 12.8
	43.9 ± 9.8
	44.9 ± 15.9
	41.7 ± 7.2
	0.50

	LDL-cholesterol (mg/dL)
	110.4 ± 30.1
	98.3 ± 25.9
	119.7 ± 27.6
	147.6 ± 21.5
	 < 0.001

	Triglycerides (mg/dL)
	143.4 ± 58.1
	135.2 ± 50.0
	146.3 ± 59.7
	163.3 ± 42.5
	0.030

	Therapeutic goals
	 	 	 	 	 
	 SBP < 130 mmHg (n, %)
	234 (67.2%)
	154 (92.8%)
	59 (46.1%)
	0 (0.0%)
	–

	 DBP < 80 mmHg (n, %)
	276 (79.3%)
	160 (96.4%)
	89 (69.5%)
	0 (0.0%)
	–

	 HbA1c < 7% (n, %)
	203 (56.9%)
	144 (86.7%)
	40 (31.3%)
	0 (0.0%)
	–

	 LDL < 100 mg/dL (n, %)
	131 (39.6%)
	102 (61.4%)
	22 (17.2%)
	0 (0.0%)
	–

	Treatment arm*
	 	 	 	 	 < 0.001

	 MT
	199 (54.1%)
	116 (58.3%)
	51 (25.6%)
	2 (1.0%)
	 
	 SoC
	169 (45.9%)
	50 (29.6%)
	77 (45.6%)
	21 (12.4%)
	 

Data are mean ± SD or median and [IQR]. Comparisons are evaluated using ANOVA procedure or Kruskal–Wallis test, respectively for continuous variables with normal or skewed distribution, or Pearson’s chi-squared for categorical data
SBP systolic blood pressure, DBP diastolic blood pressure, eGFR glomerular filtration rate estimated by CKD-EPI formula, MT multifactorial intensive treatment, SoC standard of care
*distribution of different risk groups among the study arms is presented as row relative frequency



During follow-up (median 10.0 years, 95%CI 9.9–10.3) 188 MACEs and 162 deaths were recorded. The Kaplan–Meier analysis shows a median survival time for MACEs of 10 years (95% CI 8.9–10.6) in the 0–1 risk factor group, 7.9 years (95% CI 6.9–8.7) in the 2–3 risk factor group and 6.3 years (95% CI 3.8–7.3) in the 4-risk factor group (Fig. 1, Panel A). Evaluating overall mortality, the Kaplan–Meier curve shows a median survival time of 10.6 years (95% CI 10.4–NA) in the 0–1 risk factor group, 8.4 years (95% CI 7.8–NA) in the 2–3 risk factor group and 6.9 years (95% CI 4.6–NA) in the 4-risk factor group (Fig. 1, Panel B). The Cox models, using the absent/low group as reference, showed significant differences at univariate model and after adjustment for confounding variables (Table 3). In the adjusted models treatment effect was not significant. Furthermore, the interaction between the risk groups and the treatment arm was not statistically significant. The assumption of proportionality was not violated by any of the independent variables in the model for both MACE and overall survival (OS) outcome (Additional file 1: Tables S1 and S2).[image: ]
Fig. 1Kaplan–Meier analysis of median survival time for MACEs (Panel A) and overall mortality (Panel B)

Table 3Risks for MACEs and all-cause mortality in the three risk groups at univariate Cox model and after adjustment for confounding variables


	 	MACEs
	All-cause mortality

	Model 1
	Model 2
	Model 1
	Model 2

	HR
	95%CI
	p
	HR
	95%CI
	p
	HR
	95%CI
	p
	HR
	95%CI
	p

	Risk factor group

	 Absent/Low
	Reference
	–
	–
	Reference
	–
	–
	Reference
	–
	–
	Reference
	–
	–

	 Intermediate
	1.53
	1.10–2.13
	0.011
	1.32
	0.92–1.9
	0.13
	1.58
	1.11–2.25
	0.011
	1.47
	0.99–2.16
	0.054

	 High
	2.4
	1.37–4.21
	0.002
	1.91
	1.04–3.52
	0.038
	1.87
	1.03–3.4
	0.04
	1.96
	1.02–3.8
	0.045


Model 1 unadjusted
Model 2 adjusted for age and treatment arm
HR hazard ratio, CI confidence intervals



As sensitivity analyses, we have compared patients with absent information for at least one of the variables included in the score (missing group) with the rest of the patients (non-missing group). Both groups have overlapping age distribution and treatment arm (Additional file 1: Table S3). The Kaplan Meier for the two outcomes is also completely comparable (Additional file 1: Figure S1).
Two additional sensitivity analyses were performed by using different categorization of risk factors. Results of the Cox models evaluating association with MACEs and OS confirm the associations of the risk factors with the two outcomes highlighted in the main analysis (Additional file 1: Table S4).
Table 4 shows the NNT values at median follow-up time-point and for both outcomes analysed. For this specific analysis, the comparison has been made towards the group with the highest number of risk factors and the hazard ratios are relative to this new reference.Table 4Number Needed to Treat (NNT) calculated using the hazard ratios (HR) and the survival probability in the high risk group at the time-point of 7.5 yr


	 	MACE
	All-cause mortality

	HR (95%CI)
	Survival probability in high risk group
	NNT (95%CI)
	Patients still at risk (N)
	HR (95%CI)
	Survival probability in high risk group
	NNT (95%CI)
	Patients still at risk (N)

	vs Absent/Low
	0.5
(0.28–0.96)
	0.29
	4.3
(3.0–69.6)
	151
	0.5
(0.26–0.98)
	0.47
	4.7
(2.3–137.9)
	197

	vs intermediate
	0.7
(0.39–1.22)
	0.29
	7.4
(3.7–13.9)
	151
	0.75
(0.40–0.98)
	0.47
	10.3
(3.1–137.9)
	197




Considering the median follow-up, around 7.5 years for both outcomes, the NNT was 4.3 and 7.4 for the MACE outcome and 4.7 and 10.3 for the OS outcome, respectively towards the 0–1 risk factor and 2–3 risk-factor groups.
Discussion
This post-hoc analysis demonstrates for the first time in a clinical trial which compared multifactorial versus standard intervention in type 2 diabetic population at high CV risk that CV prognosis and all-cause death significantly worsen with increased number of CV risk factors not reaching therapeutic goal. These results appear even more clinically interesting because they are achieved in a population undergoing primary CV prevention.
Although it is necessary to manage the CV disease burden in diabetes as effectively as possible, RCTs have not completely clarified the most effective overall therapeutic strategy. RCTs have almost always demonstrated the impact of a single CV risk factor and rarely have intensive multifactorial approaches been analysed.
A cohort study of about 270,000 type 2 diabetic patients were registered in the Swedish National Diabetes Register and matched with over 1,350,000 controls [14]. During a median follow-up of 5.7 years, subjects studied were assessed according to age categories as well as the presence of five CV risk factors (high glycated hemoglobin level, high LDL cholesterol level, albuminuria, smoking, and high blood pressure). A strict relationship between increasing number of CV risk factors not within target ranges and a higher risk of MACEs was observed. Particularly, younger diabetic subjects with multiple CV risk factors on target benefited most in terms of MACEs reduction. Notably, type 2 diabetic patients who had all five of the risk factor variables assessed within target ranges showed similar risks of death, MI, and stroke as compared with the general population. In contrast to the NID-2 study, in this very large Swedish cohort diabetic kidney disease (DKD) was either mild or absent in the majority of patients (mean estimated glomerular filtration rate (eGFR) 84 mL/min and less than 5% with macroalbuminuria). Moreover, achievement of targets for multiple risk factors was uncommon (5%), as was to be expected in an observational study. The findings from the Swedish Register are a call to action on the need for an intensive multifactorial therapeutic approach; however, according to the EUROASPIRE IV survey, a multi-drug approach to the main CV risk factors is not sufficient to achieve the goals suggested by scientific societies in the diabetic patient [15]. Hence, a multidisciplinary approach in real life and above all RCTs designed for this purpose are needed [16–20].
A meta-analysis of 7 RCTs did not support that intensive multifactorial intervention compared to standard of care reduced the risk of non-fatal MI, non-fatal stroke, CV disease mortality and overall mortality in microalbuminuric type 2 diabetic patients [21].
Intriguingly, the same meta-analysis showed intensive multifactorial risk factor control intervention significantly lowered blood pressure but showed a non-significant trend of reduction in HbA1c, total cholesterol, LDL cholesterol, triglyceride, and albuminuria.
Interestingly, these latter findings are partially supported by another meta-analysis of 19 RCTs in patients with type 2 diabetes. It was observed that multifactorial interventions significantly reduced the risk of non-fatal MI, but did not lower non-fatal stroke, CV disease and overall mortality [22].
Until last year, the Danish study Steno-2 and the Japanese study J-DOIT3 were the main studies which compared multifactorial intensive treatment and standard of care in type 2 diabetes [23, 24]. While the former only evaluated a microalbuminuric population, the latter analysed a diabetic population not selected for DKD. Steno-2 showed a significant reduction in MACEs and microvascular complications after an average of 7.8 years in the intensive treatment group, while the intervention group in J-DOIT3 did not reach a significant difference as compared to control group regarding fatal and non-fatal CV events after an average of 8 years. Furthermore, the post-intervention follow-up of the Steno-2 study observed a reduction in mortality in the intensive treatment arm [25].
Originally, the NID-2 trial obtained similar results as compared to Steno-2 that had an intervention phase lasting less than half (3.8 years).
But above all, these results were observed through a multicenter study on a larger population on primary prevention with patients equally distributed between the two genders, much closer to replicating the reality of type 2 diabetic patients regarding eGFR and with microvascular damage assessed by both albuminuria and DR [26]. Thus, the NID-2 study recruited a very high-risk CV population but on primary prevention, many years before recent ESC/EASD guidelines redefined the grading of CV risk in diabetes.
For decades, the guidelines of Scientific Societies have indicated HbA1c and blood glucose values as CV risk factors goals that patients with diabetes should achieve. Over the years these suggestions have often become more stringent as for the LDL cholesterol target, alongside the choice of both antihypertensive and antiplatelet drugs to use in the diabetic patients with high CV risk [3]. Assessed in their entirety, these goals are often not achieved both in the few RCTs with multifactorial treatment and in real life, both due to objective difficulty in achieving them and often because of therapeutic inertia [23, 24, 27]. Moreover, the target of single CV risk factor is often not reached in RCTs [28]. Therefore, the awareness that the achievement of a wide number of CV risk factors on target reduces CV morbidity and mortality may drive the physician and the patient to accept a multi-drug treatment, usually poorly tolerated in the daily management of diabetes. In the intensive multifactorial treatment arm of the NID-2 study the achievement of both a high percentage of subjects on target for a single risk factor and a high overall number of risk factors on target confirms that it is possible to achieve goals set out in guidelines in the clinical setting.
Our results about the association between risk factors and outcomes suggested that the risk factors might be a mediator of the intervention. Nevertheless, the association adjusted for intervention prevent the effect of other possible confounding related to itself.
This study has several strengths. Firstly, as far as we know, it is the first RCT evaluating intensive multifactorial treatment versus SoC which demonstrates that as the number of risk factors on target increases, the CV prognosis progressively improves. Secondly, these results may represent an important motivation for overcoming both the therapeutic inertia of doctors and the poor adherence of diabetics for multidrug therapy.
However, there are several limitations of the study. Firstly, post-hoc analysis results in an assessment beyond the original study design. In fact, the three analyzed groups are not homogeneous. In particular, the 4 CV risk factor group is smaller than the other two groups, this is due to the choice of variables to classify the risk factors groups.
Instead, the reason why the first two blocks were combined is to have larger groups and more robust estimates. On the other hand, this paper analyzed the same primary and secondary outcomes as in the NID-2 study, therefore the parameters analyzed are the same as in the original design of this RCT. Furthermore, despite the multicenter design of the study, the recommendation based on the study sample size was to distribute the subjects into three clusters according to the number of risk factors on target. Thus, this sub-division did not allow us to analyse the effect of achieving a single target at a time on the endpoints.
Moreover, only a minority of patients from MT group recorded data about physical activity and urinary sodium excretion as measure of dietary sodium intake. Therefore, the impact of non-pharmacological treatment on study outcomes was not analysed.
Finally, randomization by center and not by patient results in unblinded assignment, reducing both power and precision compared to an individually randomized study, and the ability to control for both known and unknown confounding variables. However, as described elsewhere, the main results of the study were adjusted for the cluster factor due to randomization. Moreover, the results were adjusted for the main variables resulted either unbalanced or clinically and statistically associated with outcome [4].
Conclusions
A major challenge for all national health systems is the reduction of CV morbidity and mortality in individuals with high CV risk. According to recent international guidelines, future RCTs will have to evaluate how to achieve this important milestone in patients undergoing primary CV prevention. Unfortunately, the RCTs that have evaluated the application of the guidelines on the main risk factors are very few, discordant and sometimes with important limitations. This post-hoc analysis of the NID-2 study indicates that an increase in the number of risk factors at target correlates with reduction in MACEs and mortality in the very high CV risk diabetic population undergoing primary CV prevention. These findings represent a call to action for all clinicians involved in the management of such patients.
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