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post-hoc analysis of a randomised clinical trial

Roberto Minutolo', Vittorio Simeon?, Luca De Nicola', Paolo Chiodini?, Raffaele Galiero', Luca Rinaldi,
Alfredo Caturano', Erica Vetrano', Celestino Sardu', Raffaele Marfella' and Ferdinando Carlo Sasso'” on behalf of
NID-2 Study Group Investigators

Abstract

Objective Women with type 2 diabetes experience higher cardiovascular and mortality risk than men possibly
because of a sub-optimal cardio-protective treatment. We evaluated whether an intensive multifactorial therapy (MT)
produces similar protective effect on development of adverse outcomes in women and men.

Research design and methods Nephropathy in Diabetes type 2 study is an open-label cluster randomized trial
comparing the effect of Usual Care (UC) or MT of main cardiovascular risk factors (blood pressure < 130/80 mmHg,
HbATc < 7%, LDL < 100 mg/dL, and total cholesterol < 175 mg/dL) on cardiovascular and mortality risk in patients with
type 2 diabetes. In this post-hoc analysis, we stratified patients by sex to compare the occurrence of MACEs (primary
endpoint) and all-cause death (secondary endpoint) between women (104 MT and 105 UC) and men (103 MT and 83
uQ).

Results Achievement of therapeutic goals was similar by sex, with 44% and 47% of women and men in MT achieving
at least 3 targets vs. 16% and 20% of women and men in UC. During a median follow-up of 13.0 years, we recorded
262 MACE (48.5% in women) and 189 deaths (53.6% in women). Compared to the UC group, the risk of MACE in the
MT group was reduced by 52% in women and by 44% in men (P=0.11). Conversely, the reduction in mortality risk by
MT was greater in women (44% versus 12%, P=0.019).

Conclusions MT similarly reduces the risk of MACEs in either sex. This therapeutic approach is associated with
a survival advantage in women as compared with men and it may represent an important rationale to motivate
physicians in overcoming their therapeutic inertia often encountered in female patients as well as to encourage
patients of both sexes at improving their adherence to multidrug therapy.
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Introduction

The global age-standardized total prevalence of diabe-
tes was estimated to be 6.1% in 2021 and it is expected
to increase by about 60% in 2050 to 9.8%, resulting in
1.3 billion people living with diabetes worldwide [1].
Globally, age-standardized prevalence of diabetes was
14% higher in males than in females (6.5% vs. 5.8%) [1].
The overwhelming majority of people with diabetes
(96%) have type 2 diabetes that represents worldwide the
leading cause of cardiovascular events, end-stage kid-
ney disease and death [2, 3]. More important, outcomes
associated with type 2 diabetes also strongly differ by sex
with women having a higher risk of mortality and all car-
diovascular complications [4—8]. The renal involvement
in type 2 diabetes remarkably worsens cardiovascular
prognosis, as demonstrated by studies showing that risks
of adverse outcomes are higher among patients with dia-
betic kidney disease (DKD) throughout the whole spec-
trum of disease [2, 3].

Sex-difference in the management of cardiovascular
risk has been advocated to explain difference in the out-
come [9, 10]. Indeed, women are currently less likely than
men to receive an extensive cardioprotective treatment
including statins, aspirin, beta blockers, sodium—glucose
cotransporter 2 inhibitors (SGLT2i) or GLP-1 receptor
agonists (GLP-1RA) [9, 11, 12]. Furthermore, some sex-
specific difference in drug efficacy have been reported
particularly for statin, fenofibrate, RAS inhibitors and
urate-lowering therapy [10, 13]. Women in compari-
son with men, more frequently report side effects under
many therapies such as, gastrointestinal effect with met-
formin and GLP1-RA [14, 15], genital or urinary tract
infections with SGLT2i [16], higher rate of severe and
nocturnal hypoglycemic episodes with basal insulin ther-
apy [17], cough with ACE-inhibitors [18] and increased
liver enzymes and myalgia with statins [19]. Finally, it has
been reported a lower adherence to therapy in women
than men with type 2 diabetes due not only to the more
frequent occurrence of side-effects but also as a result of
higher depression rates and differences in education lev-
els and socioeconomic status [10, 12, 20]. These epidemi-
ological and pharmacological differences associated with
sex may promote a different management of risk factors
in women and men [21].

We recently published a RCT demonstrating improved
cardiovascular outcome and survival, of multifactorial
goal-oriented strategy as compared with usual care in
patients with DKD [22]. The trial setting represents the
ideal condition to evaluate sex-difference in the out-
come because women and men were prescribed the
same intensive multifactorial non-pharmacological and
pharmacological treatment aimed at correcting simulta-
neously the most relevant risk factors (hypertension, dys-
lipidemia, and hyperglycemia). Therefore, this post-hoc
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analysis was aimed at disentangling the effect of intensi-
fied treatment between women and men on cardiovas-
cular and mortality risk. Secondary endpoint was the
achievement rate of therapeutic goals by sex.

Research design and methods

Study design and participants

This is a post-hoc analysis of the Nephropathy In Dia-
betes type 2 (NID-2) study, an open-label cluster RCT
in patients with type 2 diabetes steadily followed in dia-
betology clinics [22]. Study design, eligibility criteria,
randomization, interventions, primary and secondary
outcomes for NID-2 trial have been described in detail
previously [22, 23]. Briefly, NID-2 study enrolled patients
with type 2 diabetes aged >40 years, with persistent albu-
minuria>30 mg/24 h and severe diabetic retinopathy
(DR) referred to 14 Italian diabetology clinics from at
least one year during the period 10/01/2005-10/01/2008.
Patients with previous MI or stroke, severe hepatic or
cardiac failure were excluded. Centers were randomly
assigned to either multifactorial intensive therapy (MT)
or Usual Care (UC). The intervention phase was sched-
uled for a period of four years, and it was completed in
December 2011. Then, patients were followed until May
2019 to achieve the number of events needed for the pri-
mary outcome.

The protocol was approved by the ethics committee of
University of Campania “Luigi Vanvitelli” (clinicaltrials.
gov: NCT00535925) and the study has been carried out
in accordance with the Declaration of Helsinki. Informed
consent was signed by all participants.

Study arms

The targets recommended in either group by the avail-
able guidelines for type 2 diabetes management at the
time of study initiation [24—26] were as follows: (a) blood
pressure (BP)<130/80 mmHg, (b) glycated hemoglobin
(HbAlc)<7% (<53 mmol/mol), (c) fasting serum LDL
cholesterol <100 mg/dL, and (d) fasting total serum cho-
lesterol <175 mg/dL. In UC group, the subjects received
all therapeutic prescriptions considered appropriate by
their physician, in the respect of the good clinical prac-
tice aimed at controlling blood pressure, glycemic status
and dyslipidemia.

In MT group, the patients received non-pharmaco-
logical and pharmacological treatment for management
of hypertension, metabolic control and dyslipidemia,
according to a pre-specified algorithm (Supplemen-
tary Appendix 1). Non-pharmacological intervention
included recommendation for physical activity and low
sodium diet provided to patients in written form. Phar-
macological treatment included inhibition of renin—
angiotensin system, followed by stepwise addition of
other anti-hypertensive drug classes, statins if dietary
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counseling was not effective and low-dose aspirin, unless
contraindicated or not tolerated.

Patients in both arms were visited at their own diabetes
center every six months to evaluate laboratory data, clini-
cal parameters and compliance to pharmacological and
non-pharmacological prescriptions. At each visit, inves-
tigators assessed the compliance to therapy by carefully
reviewing the prescriptions in each patient. We consid-
ered a missing rate of pills in the two weeks prior to any
visit>20% as measure of non-adherence to pharmaco-
logical prescriptions. For the implementation of lifestyle
recommendations (diet and physical activity), we per-
formed periodical monitoring at each visit by a personal
diary. At each visit, the occurrence of adverse events as
well as outcomes of interest were carefully monitored
and recorded in an electronic chart form.

eGFR was estimated using the CKD-EPI equation after
reducing creatinine values by 5% because creatinine was
not standardized [3].

Outcomes

Primary endpoint was a composite of major fatal and
non-fatal cardiovascular events (MACEs), including
MI (documented instrumentally and/or enzymatically),
stroke, coronary-artery by-pass, revascularization pro-
cedures (PTCA) and non-traumatic lower limbs amputa-
tion, whichever occurred first. Diagnosis of MACEs was
performed in agreement with the international guidelines
[27-29] and were assessed by cardiologists blinded to
the study arm. Since the planned number of events was
not reached during the initial 4-year time frame (inter-
ventional phase), incidence of the primary end point
was extended throughout the follow-up phase, initially
planned to assess the durability of effects of the intensi-
fied treatment. During this extension phase, following
the end of intervention, all patients enrolled in both arms
were treated by their own physicians according to the
good clinical practice.

Secondary endpoints were all-cause death at the end of
the follow-up phase, and the achievement of targets (BP,
HbA1c, total cholesterol and LDL) at the end of interven-
tion period.

Statistical analysis

Descriptive statistics were used to compare baseline
characteristics based on treatment and gender. Specifi-
cally, categorical data were presented as numbers and
percentages, while continuous variables were expressed
as either median and interquartile range or mean and
standard deviation, depending on their distribution, as
assessed by the Shapiro-Wilk test. Student’s t-tests, Wil-
coxon tests or Chi-square tests were used, where appro-
priate, to examine gender differences.
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Median follow-up time has been calculated by the
inverse Kaplan-Meier procedure. The primary and
secondary endpoints were analyzed according to the
intention-to-treat principle, with event curves for the
time-to-first event based on Kaplan-Meier analysis.
Time-to-event endpoints were furthermore analyzed
using a Cox regression model with frailty effect to cor-
rect for the cluster design. In the Cox models, the main
independent variables were treatment group and gen-
der, followed by interaction assessment. Proportionality
assumption was checked using log—log plot of survival
and tested using Schoenfeld residuals.

A Generalized Estimating Equation (GEE) model with
cluster as the grouping variable, adjusted for baseline
values, was used to assess the gender effect in achieving
therapeutic targets. For the GEE model as well, the main
independent variables were the treatment group and
gender, followed by interaction assessment. Data were
analyzed using STATA 16.0 software (StataCorp.2019.
College Station, TX: StataCorp LLC).

Results

Sex comparison at baseline

The NID-2 study comprised 52.9% women (209 out of
395 patients). The mean age at recruitment was compa-
rable (67.7+8.8 and 66.419.0 years, in women and men,
respectively, P=0.14). Overall, eGFR at baseline was sig-
nificantly lower in women with a higher prevalence of
eGFR<60 mL/min/1.73m? (51.7% vs. 34.9% in men).
Moreover, albuminuria was lower in women (Table 1).
No major sex-difference emerged for glycemic control
and dyslipidemia (Table 1). At baseline, blood pressure
was less frequently at goal in women (43.5% versus 55.9%
in men), mainly due to a poor control of systolic compo-
nent (Table 1). Among women, patients randomized to
UC group had lower albuminuria and a better control of
BP, anemia, HbAlc and triglycerides; same differences by
assigned group were detected in men (Table 1).

At baseline, the prescription of drugs for hypertension,
hyperglycemia, dyslipidemia and aspirin did not differ
between women and men (Table 1). Of note, in either sex
statins and aspirin were less frequently prescribed in the
control group as compared with the multifactorial treat-
ment arm (Table 1).

Achievement of targets at the end of interventional phase

At the end of interventional phase, patients to MT
group achieved a better control of most clinical targets
(Table 2). In particular, as compared with UC, women
assigned to multifactorial intervention were more likely
to achieve target for systolic BP, systolic plus diastolic BP,
total and LDL-cholesterol while among men, the assign-
ment to MT group allowed a better control of BP and
LDL-cholesterol (Table 2). Interestingly, no difference



Minutolo et al. Cardiovascular Diabetology (2024) 23:285 Page 4 of 9
Table 1 Clinical data, laboratory parameters and therapy at baseline in women and men overall and by group
Factor Women Men

Overall uc MT Overall uc MT
N 209 105 104 186 83 103
Age, years 67.7+88 68.2+9.1 673+8.6 664+9.0 68.3+8.5° 64.9+9.2
SBP, mmHg 135+13 136+ 12 135+ 14 133+14 134+13 133+14
DBP, mmHg 79.0£8.0 76.8+7.5° 81.3+8.0 784+73 7644745 80.2+6.8
SBP target 98 (46.9%)* 48 (45.7%) 50 (48.1%) 109 (58.6%) 47 (56.6%) 62 (60.2%)
DBP target 153 (73.2%) 89 (84.8%)° 64 (61.5%) 144 (77 4%) 2 (86.7%) 72 (69.9%)
SBP/DBP target 91 (43.5%)* 45 (42.9%) 46 (44.2%) 104 (55.9%) 45 (54.2%) 59 (57.3%)
GFR (mL/min/1.73m?) 58 [44-74]* 58 [45-73]" 58 [44-76]" 71 [54-85] 0[52-82] 71 [55-88]
GFR <60 mL/min/1.73m’ 108 (51.7%)* 56 (53.3%)" 52 (50.0%)* 65 (34.9%) 2 (38.6%) 33 (32.0%)
Albuminuria, mg/24 h 90 [36-160]* 46 [31-1271%* 120 [89-200] 120 [47-207] 60 [35-170]° 140 [75-259]
Hemoglobin, g/dL 12.8+1.3% 13.0+13% 125413 136+15 1404128 133416
Glycaemia, mg/dL 156+49 151+49 161+49 152+42 155+49 150+ 36
HbA1c, % 75+1.1 74+1.1 76110 73+1.1 72+10 74+1.1
HbATc target 82 (39.2%) 54 (51.4%)° 28 (26.9%) 84 (45.2%) 46 (55.4%)° 38 (36.9%)
Total cholesterol, mg/dL 191+£33* 189+ 34 192+32 182+34 182+34 183+34
Total cholesterol target 63 (30.1%) 33 (31.4%) 30 (28.8%) 68 (36.6%) 34 (41.0%) 34 (33.0%)
LDL, mg/dL 1M1+27 112+30 110+24 108+ 31 111+32 106+ 30
LDL target 71 (34.0%) 38 (36.2%) 33 (31.7%) 71 (38.2%) 35 (42.2%) 36 (35.0%)
Triglycerides, mg/dL 132 [100-164] 113 [95-150]° 143 [112-182] 1381[91.5-186] 100 [80-170]° 154 [120-193]
Triglycerides target 135 (64.6%) 80 (76.2%)° 55 (52.9%) 106 (57.0%) 60 (72.3%)° 46 (44.7%)
Number of BP drugs 2[1-3] 1[01-3] 2[1-3] 101-3] 101-3] 2[1-3]
BP drugs
1 101 (48.3%) 5 (52.4%) 46 (44.2%) 98 (52.7%) 50 (60.2%) 8 (46.6%)
2 ( .3%) ( .5%) 21 (20.2%) 19 (10.2%) 9 (10.8%) 0(9.7%)
3 9 (18.7%) 21 (20.0%) 8 (17.3%) 37 (19.9%) 11 (13.3%) 6 (25.2%)
4/5 ( 7.7%) 8(17.1%) 19 (18.3%) 32 (17.2%) 13 (15.7%) 19 (18.5%)
RAS blockers 209 (100%) 105 (100%) 104 (100%) 186 (100%) 83 (100%) 103 (100%)
Diuretics 108 (51.7%) 50 (47.6%) 58 (55.8%) 88 (47.3%) 33 (39.8%) 55 (53.4%)
Calcium Channel Blockers 76 (36.4%) 39 (37.1%) 37 (35.6%) ( .1%) 24 (28.9%)° 45 (43.7%)
Beta-blockers 37 (17.7%) 18 (17.1%) 19 (18.3%) 2(17.2%) 13 (15.7%) 19 (18.4%)
Alpha-blockers 11 (5.3%) 6 (5.7%) 5 (4.8%) (7 0%) 7 (8.4%) 6 (5.8%)
Hypoglycemic therapy
Diet only 14 (6.7%) 1(10.5%) 3(2.9%) 7 (3.8%) 5 (6.0%) 2(1.9%)
Insulin 57 (27.3%) (25 7%) 30 (28.8%) 53 (28.5%) 23 (27.7%) 30 (29.1%)
Oral drugs 102 (48.8%) 2 (49.5%) 50 (48.1%) 103 (55.4%) 45 (54.2%) 58 (56.3%)
Combined therapy 36 (17.2%) 5(14.3%) 21 (20.2%) 22 (11.8%) 10 (12.0%) 12 (11.7%)
Statins 132 (63.2%) 42 (40.0%)° 90 (86.5%) 112 (60.2%) 30 (36.1%)° 82 (79.6%)
Aspirin 102 (48.8%) 40 (38.1%)° 62 (59.6%)* 95 (51.1%) 31 (37. 3%)§ 64 (62.19%)

Data are N (%), mean£SD or median [IQR]

UG, usual care arm; MT, multifactorial treatment arm; SBP, systolic blood pressure; DBP, diastolic blood pressure; BP, blood pressure; RAS renin-angiotensin system

*P<0.05 vs. men overall; $P<0.05 vs. MT arm; *P<0.05 vs. men in the corresponding arm

emerged in the achievement of clinical targets between
men and women (P for interaction not significant, with
44% and 47% of women and men in MT group achiev-
ing at least 3 targets as compared with 16% and 20% of
women and men in UC group (Table 2). At the end of
intensive treatment period, a more frequent use of statin
and aspirin was detected for women and men in MT
versus UC group; differences in antihypertensive drugs
and hypoglycemic treatment were less marked (Supple-
mentary Table S1). Compliance to pharmacological

prescription was excellent in women (93%) and men
(94%).

Survival analyses

During follow-up (median 13.0 years, IQR 12.4-13.3), we
recorded 262 MACE (48.5% occurring in women) and
189 deaths (53.6% occurring in women). The Kaplan-
Meier curves depict the unadjusted comparison of the
treatment assignment in women and in men for the two
outcomes of interest (Fig. 1). We found that MACE-free
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Table 2 Achievement of clinical targets at the end of treatment in women and men in the two study arms

Women Men OR (95% ClI) for MT to UC
uc MT uc MT Women Men P for interaction
N 94 101 75 98
Systolic BP target 44 (48%) 72 (77%) 40 (56%) 78 (84%) 9(1.1-21.9) 43(1.6-11.5) 047
Diastolic BP target 67 (74%) 76 (82%) 52 (73%) 81 (87%) 8(0.7-10.1) 504 (1.2-21.7) 0.09
Systolic and diastolic BP target 40 (44%) 59 (63%) 37 (52%) 73 (78%) 9(1.03-14.9) 49(1.9-129) 0.36
HbATc target 43 (48%) 63 (64%) 31 (43%) 66 (68%) 9(0.9-9.6) 2(09-12.1) 044
Total cholesterol target 25 (28%) 51 (53%) 22 (31%) 54 (57%) 2(13-13.8) 7 (0.9-14) 048
LDL target 17 (20%) 54 (57%) 15 (23%) 45 (52%) 9(1.9-42.1) 5(2.0-21.1) 043
Number of target
0-2 79 (84%) 57 (56.4%) 60 (80%) 52 (53.1%)
3-4 15 (16%) 44 (43.6%) 15 (20%) 46 (46.9%) 6.2 (1.5-25.6) 5.03(0.9-274) 0.791
UG, usual care arm; MT, multifactorial treatment arm; BP, blood pressure
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Fig. 1 Kaplan—Meier Estimates of the Composite Endpoint of MACEs during the whole study period (intervention and follow-up) in women (A) and men
(B) and of mortality during the whole study period (intervention and follow-up) in women (C) and in men (D) receiving Usual Care (UC) or Multifactorial

Treatment (MT)

survival was significantly higher in patients receiv-
ing multifactorial intervention, independently form sex
(Fig. 1A and B). In women, median MACE-free survival
was 13.1 years in MT arm and 10.5 years in UC arm while
median survival in men was 12.0 years and 8.9 years in
MT and UC arms, respectively. A similar difference
between treatment groups was detected for overall sur-
vival in women and men (Fig. 1C and D).

Compared to the UC group, the risk of MACE in the
intensive treatment group was reduced by 52% in women
and by 44% in men; the interaction between treatment
and gender was not significant in the fully adjusted
model (Table 3). Conversely, the difference in mortality
risk between women and men according to intensity of
treatment was more pronounced. Specifically, patients
randomized to multifactorial treatment showed, as

compared to UC, a risk of all-cause death reduced by 44%
in women and by only 12% in men, with a significant P
values for interaction (treatment x gender, P=0.019)
(Table 3).

Discussion

This secondary analysis of a RCT testifies that no sub-
stantial difference emerges when comparing women and
men for the achievement of major goals in the treatment
of CV risk; similarly, the CV-free survival did not dif-
fer between sexes even after adjustment for clinical and
laboratory parameters. Conversely, we found a signifi-
cant sex-interaction for all-cause death indicating a lower
mortality risk in women vs. men when multifactorial
intensive intervention was implemented.
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Table 3 Events recoded during the study and risks of MACE and all-cause death in MT group versus UC group in women and men

Factor Women Men HR (95% Cl) for MT versus UC
uc MT uc MT Women Men P for interaction*
N 105 104 83 103
MACEs 75 (71.4%) 52 (50.0%) 71 (85.5%) 64 (62.1%) 048 (0.33-0.71) 0.56 (0.33-0.97) (AN
All-cause death 59 (56.2%) 42 (40.4%) 44 (53.0%) 44 (42.7%) 0.56 (0.32-0.96) 0.88 (0.42-1.86) 0019

UG, usual care arm; MT, multifactorial treatment arm; HR hazard ratio; Cl, confidence interval

*Model adjusted for age, SBP, hemoglobin, eGFR, albuminuria, HbA1c, total cholesterol, triglycerides (log-scaled)

In this trial, women and men received similar thera-
peutic approach aimed at reaching the same BP, lipids
and glycemic target. We found that in the long-term (4
years), the intensive goal-oriented therapeutic approach
was equally effective in controlling HbAlc (Table 2). In
a pooled-analysis of RCTs, a significantly smaller HbAlc
reduction emerged in women than in men after starting
insulin treatment (-0.2%) with fewer women achieving
target HbAlc of <7% (<53 mmol/mol) in comparison
with men (27% vs. 33%, respectively) [17]. Similar find-
ings were reported in larger pooled-analysis of 16 RCTs
on insulin glargine during a 24-week follow-up; in that
study, women were 24% less likely to achieve the goal
for HbAlc [30]. However, these findings can be hardly
compared with our results because RCTs included in the
pooled analyses had short-term follow-up (maximum up
to 36 weeks) In this regard, it is important to note that
glycemic control with oral hypoglycemic agents may also
differ by sex, with metformin and sulfonylureas associ-
ated with greater HbAlc decline in men than in women
[10]. We cannot test this hypothesis due to the limited
sample size even though no significant difference were
found at baseline and at the study end in the use of oral
drugs (Table 1). The value of intensive metabolic therapy
in MT patients is remarkable when considering that by
chance those in UC subgroups, independently from sex,
started the trial with a better control of HbAlc, and con-
sequently of TG as well, versus MT.

Previous meta-analyses have provided evidence that
men and women experience diabetes-related adverse
outcomes differently, with women showing an excess risk
for stroke, coronary heart disease and all-cause mortal-
ity [4-8]. Several factors have been claimed to explain
the increased cardiovascular and mortality risk in women
including biological factors (higher levels in women of
factor VIII and plasminogen activator inhibitor 1, adipo-
nectin, endogenous testosterone, insulin resistance) [31—
33], and longer exposure to cardiovascular risk factors
in women [34]. The reproductive ageing is an additional
aspect that should be considered because the meno-
pausal transition period associates with an increased car-
diovascular risk [35]. We did not collect information on
menopausal status in our patients; however, the random-
ization process ensures that hormonal, metabolic and
cardiovascular changes reported during the menopausal

transition period similarly occurred in MT and UC
groups. In addition, despite reproductive ageing is rela-
tively independent form chronological ageing, enrolled
women had a mean age (67.7 years) not different from
that of two large cohorts of women with type 2 diabetes
followed in Italy (68.4 years and 68 years, respectively)
[36, 37]. Furthermore, the proportion of women in our
study aged >50 years, the cut-off usually adopted to sepa-
rate pre- and post-menopausal women [38], was the same
in MT and UC groups (96%). These data suggest that
menopausal status has a minor impact on our results. On
the other hand, the higher risk of adverse cardiovascular
outcomes in women with diabetes may be also dependent
on sex disparity in the management and treatment of car-
diovascular risk factors with a less frequent achievement
of therapeutic goals in women [36, 37, 39, 40]. Our data
indirectly support this latter hypothesis. Indeed, when
treatment of main cardiovascular risk factors was prop-
erly intensified, as required by the trial setting, the extent
of achieved control did not differ in women and men.
This likely conditioned the main result of the absence
of difference by sex in the occurrence of cardiovascular
events. In addition, the finding that at study entry statin
and aspirin use were more frequent in MT than in UC
group may suggest a longer exposure of MT patients to
these cardioprotective drugs that however was similar in
women and men. These two latter findings may contrib-
ute to the similar reduced incidence of MACE in women
and men enrolled in MT groups.

Multifactorial treatment is effective in reducing all-
cause mortality in men and women (Table 3). At variance
with cardiovascular outcome, the effect of intensified
treatment on all-cause death differed by sex. We found, in
fact, that intensive multifactorial treatment significantly
reduced the risk of mortality in women but not in men
(Table 3). The reason for the global survival advantage
in women associated with more aggressive therapeutic
approach is not readily apparent. We can postulate that
multifactorial treatment may have produced a more evi-
dent improvement in mortality risk because more women
at baseline had a GFR value below 60 mL/min/1.73m?
(51.7% vs. 34.9%). In this condition, in fact, the baseline
risk in women is higher than in men [41], and, therefore,
it is likely that treating aggressively and simultaneously
blood pressure, glycaemia and dyslipidemia may have
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reduced the association between low GFR and mortality
in women more efficaciously [41].

An original aspect of our study is that this study analy-
sis allows assessing the sex difference on cardiovascular
and mortality risk in the absence of discrepancy in the
management and treatment of risk factors as women and
men were similarly treated to achieve the same thera-
peutic goal. This uniform management between women
and men cannot be confirmed by previous meta-analyses
where only observational cohort studies were included
[4-8]. Indeed, in comparison with men, women enrolled
in those early cohorts were likely exposed to the same
concerns for a sub-optimal treatment [36, 37, 39, 40] thus
explaining why the risk of adverse outcomes was found
consistently higher in women [4-8]. As a further differ-
ence, it is remarkable that in previous studies women
were underrepresented (from 33 to 45%) as compared
with our trial (53%).

Our study has several strengths. First, this represent a
proper analysis to explore differences in cardiovascular
and mortality risks between women and men because
by analyzing groups with the same strategy we over-
come possible biases due to discrepancies in therapeu-
tic approach. Second, our results show that an intensive
multifactorial treatment on MACEs is equally effective
in both sexes. Third, randomization by center makes the
study closer to real-life clinical practice. In this regard, it
is noteworthy that the UC arm showed a more favorable
clinical picture at baseline in comparison with the inter-
vention arm. This finding reasonably excludes the possi-
bility of selecting in UC arm those physicians with lower
attitude to adhere to clinical guidelines. However, the
cluster-randomized design has a number of limitations,
related to the lack of blind assignment, lower power and
precision in comparison with individually randomized
trial and a reduced ability to control for both known
and unknown confounder. Main additional limitation
is inherent to the observational nature of the study that
cannot test any cause-effect relationship. Furthermore,
we did not collect clinical and laboratory data during the
follow-up occurring after intervention phase but only
events of interest (death and cardiovascular events) thus
precluding the possibility of identify a prevailing factor
definitely associated with risk reduction. However, our
original aim was to evaluate efficacy of a global approach
rather than effects of single interventions. Finally, we did
not consider the efficacy of newer drugs now considered
the standard of care for DKD, such as SGLT2i and GLP-
1RA that were not immediately available at the time of
the study. However, we do not expect that using SGLT2i
would have changed our results because the protective
effect of these drugs on MACEs occurrence do not differ
between women and men [42, 43].
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In conclusion, we provided evidence that the imple-
mentation of a uniform and multifactorial management
is effective in reducing MACEs in both sexes by a simi-
lar extent. This therapeutic approach is associated with
a survival advantage in women as compared with men
and it may represent an important rationale to motivate
physicians in overcoming their therapeutic inertia often
encountered in female patients (falsely believed at low
risk), as well as to encourage patients of both sexes at
improving their adherence to multidrug therapy.
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