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For a long time, diabetes mellitus (DM) has been well known to
incur macro- and microvascular complications over time,
resulting in both cardiovascular (CV) and renal morbidity and
mortality. That proteinuria confers worsened CV and renal
prognosis is equally well documented. Armamentaria to opti-
mize glycaemic and blood pressure control, in particular with
renin–angiotensin system (RAS) blockade, over the past
few decades have modified the phenotype of diabetic chronic
kidney disease (CKD) with increasing prevalence of
non-proteinuric patients [1]. In spite of this, the incidence of
end-stage renal disease (ESRD) as a result of DM has not signif-
icantly changed, questioning the prognostic role of proteinuria
in the natural disease history of this cohort. Indeed, most clini-
cal investigations on diabetic kidney disease were performed on
an admixed diabetic population comprising patients with and
without proteinuria. In addition, few studies have evaluated the
independent effects of proteinuria on CV and renal outcomes,
especially in the DM-CKD population.

To this end, Minutolo et al. [2] performed an observational
study to evaluate CV and renal risks in diabetic versus non-
diabetic CKD patients stratified by the level of proteinuria.
Outcome measures of all-cause death, fatal and non-fatal CV
death and ESRD were compared and several noteworthy find-
ings were made. First, the cardiorenal risk of the non-
proteinuric (<0.15 g/day) DM-CKD cohort was not elevated
when compared with their non-diabetic CKD counterpart, de-
spite a higher risk profile. Patients in the DM-CKD group were
older, had higher body mass index and systolic blood pressure
and more frequent history of CV disease. Furthermore, a signifi-
cant proportion of the DM-CKD cohort was on dual RAS block-
ade, which has previously been shown to increase the composite
outcome of dialysis, doubling of serum creatinine and death [3].
Second, when proteinuria was present (0.15–>1.00 g/day), CV
events and all-cause mortality were increased in the diabetic
compared with non-diabetic patients with CKD, suggesting that
risk conferred by DM is not absolute and modulated by the
presence of proteinuria. Another striking observation was that
diabetes per se was not independently associated with the risk of
ESRD. ESRD risk appeared to be independently modified by the
extent of proteinuria, such that the renal risk of diabetics and
non-diabetics with CKD was comparable.

Studies in the general population have demonstrated an in-
creased mortality and CV risk for patients with DM-CKD com-
pared with CKD alone. The reason behind the lack of increased
cardiorenal risk in the non-proteinuric DM-CKD subgroup is
not readily apparent. An important yet unaccounted factor that
may play a role is volume control. Over-hydration is known to
increase morbidity and mortality primarily as a result of in-
creased CV strain and its association with non-traditional CV
risk factors such as obstructive sleep apnoea [4]. A significantly
greater proportion of the DM-CKD subgroup was prescribed
diuretics, and it is plausible for this cohort to have a better vol-
ume control. Additionally, it is unclear as to what proportion of
the patients with DM-CKD was prescribed sodium glucose
cotransporter 2 inhibitors with a reduction in adverse renal out-
comes, CV mortality and hospitalization from heart failure [5].
Their natriuretic properties afford extra-glycaemic benefits,
which include blood pressure optimization and body weight re-
duction [6]. Indeed, factors such as occult persistent inflamma-
tion, vitamin D status, fibroblast growth factor 23 and vascular
health are also predictors of CV and all-cause mortality [7–9].
Nevertheless, the novel data herein supplement existing knowl-
edge to show the risk conferred by DM may plausibly be a func-
tion of proteinuria. How proteinuria may modulate cardiorenal
risk remains speculative. Its correlation with obstructive sleep
apnea, which is linked to CV morbidity and mortality as well as
CKD propagation, is one consideration [10–12].

The prognosis of non-proteinuric DM-CKD patients is un-
known, a problem that is further amplified by the exclusion of
this population from clinical trials [13, 14]. Prior investigations
have highlighted the risk of adverse outcomes to positively cor-
relate with the extent of proteinuria [15–17]. Nevertheless, these
studies were unable to clarify whether the imposed risk was dif-
ferent in a CKD cohort without DM. The uniqueness of the pre-
sent study lies in its utilization of a non-diabetic CKD
population as a reference group, so as to allow for an indepen-
dent analysis of proteinuria as a cardiorenal risk determinant.

Although well performed using a pooled analysis of four
prospective CKD cohorts, followed for a median of 4.07 years in
nephrology clinics, the study was limited by being observational
in nature with assessment of predictors only at baseline.
Furthermore, the study was unable to distinguish patients with
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inherent low-grade proteinuria from those who had significant
proteinuria mitigated by treatment. Nevertheless, proteinuria
was quantified by 24-h urinary collection to provide a reliable
evaluation and the data captured suggest patients with DM-
CKD on RAS blockade may have a relatively good prognosis if
proteinuria can be controlled.

Ultimately this article is a step in the right direction to dis-
secting the role played by proteinuria independent of DM on
cardiorenal outcomes. Non-proteinuric patients with DM are
now a well-recognized phenotype from those with incipient
proteinuria [18]. Recent research has even suggested that pro-
gression to CKD as a result of DM involves various genetic sus-
ceptibility components [19–21]. Thus an automatic assumption
of an elevated cardiorenal risk profile from having DM may be
old dogma. The results herein lend support to the fact that pro-
teinuria is a modulator of the attendant CV and renal risks in
patients with DM-CKD, where the non-proteinuric subgroup
have a prognosis comparable with the patients with non-dia-
betic CKD. Essentially a variety of interactions are likely at play
to modify the overall risk profile of a diabetic patient and future
breakthroughs will rely on accurate dissection of predictors. A
new therapeutic armamentarium is much needed for the DM-
CKD entity, where many trials have been met with disappoint-
ment [22]. One reason may be related to the enrolment of a
heterogeneous DM-CKD phenotype, traditionally thought to
have a confluent prognosis [23]. Further phenotypic and ge-
netic characterization of this cohort will enable future clinical
research to find new treatments in the appropriate subpopula-
tion to achieve a meaningful result.
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