Diabetes Care Volume 42, October 2019

COMMENTARY

1842

Progression of Diabetic Kidney
Disease in the Absence of
Albuminuria

Richard J. MacIsaac1 and Elif I. Ekinci2

Diabetes Care 2019;42:1842–1844 | https://doi.org/10.2337/dci19-0030

rate of GFR decline in both type 1 and
type 2 diabetes, with macroalbuminuric
participants having the greatest decline
in estimated (e)GFR, those with normoalbuminuria still display rates of renal
function loss above the expected agerelated decline in renal function. Furthermore, the study also shows that for
participants that progressed to ESKD
(eGFR ,15 mL/min/1.73 m2), nearly
one in ﬁve did so without making the
transition to macroalbuminuria.
In this study (11), eGFR trajectories
were followed in 935 people with type 1
diabetes (median follow-up time 5.1
years) and 1,984 people with type 2
diabetes (median follow-up time 3.7
years) for up to 16 years after the development of chronic kidney disease
(CKD) stage 3 (eGFR ,60 mL/min/
1.73 m2). Rates of eGFR change over
time were modeled over 10 years and
estimated by mixed-effects models using
person-speciﬁc random intercepts and
slopes according to diabetes type and
albuminuria status. In addition, latent
class trajectory modeling was then
used to deﬁne distinct eGFR patterns
in people with normoalbuminuria.
For participants in the study achieving
stage 3 CKD, 46% with type 1 diabetes
and 48% with type 2 diabetes did so while
remaining normoalbuminuric. Mean annual declines in eGFR for normo-, micro-,
and macroalbuminuria following the

development of CKD stage 3 were 1.9,
2.3, and 3.3 mL/min/1.73 m2, respectively, in type 1 diabetes and 1.9, 2.1,
and 3.0 mL/min/1.73 m2, respectively, in
type 2 diabetes after adjustment for
numerous clinical and biochemical parameters, including the use of renin-angiotensin
system (RAS)-inhibiting agents.
For normoalbuminuric participants
with type 1 or type 2 diabetes, two
distinct eGFR patterns were found,
with one displaying an accelerated
rate of eGFR decline. Interestingly, the
majority of participants with type 1 diabetes (86%) experienced a 1.6 mL/min/
1.73 m2 increase in eGFR in the ﬁrst year
after reaching CKD stage 3, followed by
a constant rate of eGFR decline (class
1 eGFR decliners). The increase possibly
represented an intensiﬁcation of treatment in these participants after they
crossed the threshold into stage 3
CKD. In contrast, an accelerated decline
in eGFR followed by a plateauing was
observed in 14% of the normoalbuminuric participants (class 2 eGFR decliners); these patients had higher
total cholesterol levels, took fewer lipidmodifying agents, and had higher rates
of more severe retinopathy.
For participants with type 2 diabetes
and normoalbuminuria, the majority
(90%) followed a pattern similar to that
seen in those with type 1 diabetesdthat
is, an initial increase in eGFR followed by
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It has been almost 30 years since the
ﬁrst studies were published that challenged the concept that progression of
albuminuria was an obligatory predictor
of renal function loss in diabetes (1,2).
Despite this and until recently, diabetic
kidney disease (DKD) has been conceptualized as a condition where there is
linear progression from normo- to microto macroalbuminuria, with this last step
heralding glomerular ﬁltration rate (GFR)
loss (3,4). However, there is now a
growing body of evidence to suggest
that many patients with type 1 diabetes
or type 2 diabetes can follow a nonalbuminuric pathway to renal function
loss, even after accounting for the use
of renoprotective agents (4–8).
The signiﬁcance of nonalbuminuric
DKD’s contribution to decline in GFR
and progression to end-stage kidney
disease (ESKD) still remains to be fully
deﬁned. Some studies have suggested an
indolent course of renal function decline
for normoalbuminuric versus albuminuric DKD. Rates of GFR decline in these
studies for normoalbuminuric DKD are
reported to be similar to those observed
in the general population of people without diabetes and similar to the expected
age-related decline in GFR of approximately 1 mL/min/1.73 m2 per year (9,10).
A study published in this issue of Diabetes Care (11) suggests that while the
presence of albuminuria inﬂuences the
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typical morphological features classically
described for DKD associated with proteinuria (13,14). In contrast, classical
glomerular structural changes that are
typical of proteinuric DKD appear to be
a common ﬁnding in normoalbuminuric
people with type 1 diabetes (15). Therefore, the pathological drivers and structural basis of renal function decline in
nonalbuminuric DKD still remain to be
elucidated.
The results of the study by Vistisen
et al. (11) support the concept that
pathological declines in GFR are not
uncommonly observed in normoalbuminuric people, with some even progressing to ESKD. The modiﬁcation of risk
factors such as dyslipidemia and hypertension in patients with declining GFR in
the setting of normoalbuminuria may
help to slow GFR decline. The use of
sodium–glucose cotransporter 2 inhibitors is also emerging as an effective
approach to slowing progression of renal
function loss in people with diabetes that
follow either the albuminuric or nonalbuminuric pathway to renal insufﬁciency (16–18).
The take-home message from this
study is the importance of following
eGFR as well as albuminuria trajectories
in people with diabetes, an approach that
has already been advocated for people
with diabetes even before CKD stage 3 is
reached. Previously, up to 9% of people
with type 1 diabetes and 20% of those
with type 2 diabetes followed by the
Joslin Clinic displayed an early progressive GFR decline while remaining normoalbuminuric (19). Perhaps more
importantly, the study highlights the
need for new markers apart from albuminuria to identify people who are at
greatest risk for the progression of normoalbumiuric DKD (20–22).
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a steady linear decline (class 1 eGFR decliners). However, in 10%, a steep eGFR
decline was observed, followed by a slight
increase in eGFR (class 2 eGFR decliners);
these individuals exercised less, had lower
blood pressure levels, and had lower use
of RAS-inhibiting agents and antihypertensive and lipid-lowering medications compared to class 1 eGFR decliners.
The main strengths of the study are its
longitudinal design and the use of latent
class trajectory modeling, which allows a
“freestyle” approach to clustering eGFR
trajectory patterns without any reliance
on preconceived hypotheses. It is also one
of the few studies reporting on rates
of change in eGFR for normalbuminuric
DKD participants with type 1 or 2 diabetes attending the same facility. The
main weaknesses of the study were that
the participants were classiﬁed as reaching stage 3 CKD on the basis of one
estimation of eGFR, direct measurements of GFR were not used, and albuminuria classiﬁcation was based on one
spot urinary albumin-to-creatinine ratio
measurement. Furthermore, follow-up
time for normoalbuminuric participants
with type 2 diabetes that displayed the
accelerated eGFR decline was considerably shorter than for those without this
pattern of eGFR decline (2.0 vs. 4.1 years,
respectively; P = 0.027). Also, the above
patterns of eGFR trajectories may only
apply to the white Danish participants
who took part in this study and who
were destined to reach stage 3 CKD.
While this study (11) has made an
important contribution to our understanding of the signiﬁcance of declining
renal function in the setting of normoalbuminuric DKD, mechanistic studies remain scarce. We have previously shown
that resistance of the intrarenal arteries,
as estimated by the renal parenchymal
resistance index, is increased in people
with type 2 diabetes and impaired renal
function and is increased to a similar
extent regardless of albuminuric status
(12). So, it is possible that increased intrarenal vascular disease contributes to declining GFR in all people with DKD and
that other factors are superimposed to
cause a further accelerated decline in
the setting of increased albuminuria.
We and others have also shown in
biopsy studies involving people with
type 2 diabetes and an eGFR ,60/mL/
min/1.73 m2 that those with normoor microalbuminuria have fewer of the
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