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The epidemiology of ESRD has been extensively studied
and iswell characterized. For example, theUSRenalData
System(USRDS) isanationaldatasystemthatcollectsand
analyzes critical information regardingCKDandESRDin
theUnited States as awhole, plus information for specific
geographic regions. Although primary glomerular dis-
eases represent the thirdmost common cause of ESRD in
adults and the leading cause of ESRD in children and
young adults in the United States (1), a national database
does not yet exist for glomerular diseases. Recent collab-
orations such as theNephrotic SyndromeStudyNetwork
(2) aremaking progress toward this goal. Themajority of
studies describing the frequencies of glomerular diseases
worldwide have typically been limited to specific disease
entities and make use of data collected from multiple
national registries. The data, however, may not always
be comparable because of the lack of a common regis-
try format (3). Add to this the relative infrequency of
glomerulardiseases, and itbecomesclearwhy larger scale
studies of their incidence are somewhat lacking. In this
issue of the Clinical Journal of the American Society of Ne-
phrology, O’Shaughnessy et al. (4) tackle this issue with
a large-scale, single-center analysis of glomerular dis-
eases spanning three decades (1986–2015).

The referral population for this study reflected a
sizeable part of the southeasternUnited States, and this
is the first large-scale study of glomerular diseases
reported in this geographic area. In the United States,
smaller scale studies have been reported from a single
county in Minnesota (5), a recent study from southern
Arizona (6) and a regional study of southern California
through theKaiser PermanenteHealthCare system (7).
Although the relative ranking order varies, the most
frequent glomerular diseases in all studies included
FSGS and membranous nephropathy. FSGS was the
most prevalent glomerular disease in southern Ari-
zona, southern California, and the southeastern United
States (4,6,7). IgA nephropathy was well represented in
southern California and southern Arizona (6,7), likely
representative of the reportedly larger Asian and His-
panic patient cohorts. However, IgA nephropathy was
also the most common glomerular disease reported in
predominantly white Olmstead County in Minnesota
(5), and the fourth most common glomerular disease
in the southeastern United States, where Asians and

Hispanics made up only 4.2% of the cohort (4). Overall,
however, the prevalence of the most common glomer-
ular diseases does not appear to differ markedly be-
tween regional studies within the United States.
AnotabledifferencebetweenthestudyofO’Shaughnessy

et al. (4) and other studies, however, is the inclusion of
diabetic glomerulosclerosis (DG) as a glomerular dis-
ease entity;DGhas largely been ignored in otherUnited
States and global studies of glomerular disease inci-
dence. The results from this analysis are striking, in that
the incidence of DG in the authors’ patient population
increased nearly four-fold over the study period across
different ages (excluding the pediatric group), from
5.5% to 19.1%, mirroring national data showing an in-
crease from 6.6% to 22.0% over a similar time period (8).
DG also increased in relative frequency among nephrotic
glomerular disease subtypes, rising from the fourth most
common from1986 to 1995 to the thirdmost common from
1996 to 2005, and ultimately becoming the second most
frequent nephrotic glomerular disease (the first being
FSGS) during the period 2006–2015 (4).
These findings are particularly timely, given the in-

creasing global and national prevalence of diabetes
mellitus (DM). According to the World Health Organi-
zation, the prevalence of DM worldwide is 8.5% among
adults over the age of 18 years, having risen from 4.7% in
1980 (9). In the United States, the prevalence of DM has
been reported to be as high as 14.3% (10). Additionally,
approximately 20%–40% of patients with diabetes have
CKD (11). According to the American Diabetes Associa-
tion, the total estimated cost of diagnosed diabetes in the
United States in 2012was $245 billion, and a recent study
estimated the cost of CKD in adults with diabetes
nationwide to be in excess of $43 billion in 2011 (12).
These findings highlight the economic and health care
burden of the increasing prevalence of DM and diabetes-
related CKD.
Diabetic kidney disease (DKD) remains the leading

cause of ESRD worldwide. In the United States, the
prevalence ofDKD showed a 1.5-fold increase from 1988
to 2008 (11), almost proportional to the nearly two-fold
increase in the overall prevalence of DM in the general
United States population during a similar interval (13)
and to the increase in the prevalence of ESRD due to DKD
from 1996 to 2014 reported by the USRDS (1). The nearly
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four-fold increase in the renal biopsy frequency of DG in the
study of O’Shaughnessy et al. (4) from 1986 to 2015 is at the
very least in line with these changes. Any additional incre-
ment in the frequency of DG may be because DKD is a clinical
diagnosis, traditionally made on the basis of the presence of
albuminuria and/or impaired renal function. It is possible
that histologic changes of DG may precede development of
clinically manifest changes, and therefore may be underrep-
resented in studies of DKD.
Paradoxically, however, the yearly incidence (i.e., devel-

opment of new cases) of ESRD among patients with DKD
peaked in 2001 and has slowly declined over the past decade
(1). Early diagnosis and intervention, with subsequent delay
in the natural progression of disease toward ESRD, may be
contributing to this trend. A decrease in smoking rates may
also be a contributing factor toward slower rates of progres-
sion of DKD; the association of smoking with an increased
rate of progression of DKD (14) is of particular interest be-
cause chronic smoking appears to produce renal histologic
changes (increased mesangial matrix and nodular glomerulo-
sclerosis) that mimic DG (15–17).
Risk factors for DKD can be subdivided into nonmodifi-

able and modifiable categories (18). Nonmodifiable risk
factors include race, sex, age, and duration of DM. Tradi-
tional modifiable risk factors include glycemic control,
hypertension, smoking, and physical activity. As a demo-
graphic study, the analysis of O’Shaughnessy et al. (4)
focused primarily on nonmodifiable risk factors, with anal-
ysis of glomerular disease frequency within demographic
subgroups as well as across age categories stratified by
patient sex and race. The consistent increase in DG frequency
across all adult age, sex, and racial groups was striking,
and suggests that modifiable factors are primarily responsi-
ble for this increase.
Although the majority of the DG patients from this study

likely represent type 2 DM, the precise breakdown between
type 1 and type 2DM is unclear, and thus it is unknown if the
data from this study are similar to those seen nationwide.
Because type 1 DM is much less common than type 2, much
of the published data does not typically provide a statisti-
cal breakdown by diabetes type, and studies reporting the
incidence of type 1 DM in the United States are quite rare. In
onestudy, type1DMwasreported to represent4.6%–6.0%of
all patients diagnosed with diabetes in the United States
from 1999 to 2010 (19), with an increase in prevalence of
0.08% per 4-year interval during that time period. This
increase in type 1 diabetes also parallels global trends in the
20th century, with a reported increase of 3% per year (20).
Possible causes for this increase are the subject of much
debate, with theories ranging from decreased “natural
selection” (21) to a decrease in reportedly protective infec-
tions, to an increase in the incidence of viral infections that
are thought to trigger autoimmunity (22). Given the role that
environmental risk factors are thought to play, extrapolation
of data from this study could potentially improve our un-
derstanding of the environmental determinants of type 1 DM
in this regional patient population.
The study of O’Shaughnessy et al. (4) is also notable for

inclusion of pediatric (0–17 years) patients, which is timely
given the increasing rate of childhood obesity.AlthoughDG
in this agegroupwas rareanddidnot increaseover the study
interval, a recent study of children (aged ,18 years) in the

United States showed that the annual prevalence of type 1
DM increased from 1.48 to 2.32 per 1000 from 2002 to 2013,
and the annual prevalence of type 2 DM increased from 0.38
to 0.67 per 1000 during the same interval (23). The increased
prevalence of type 1 over type 2DMis not unexpected, given
that the former accounts for the majority of childhood and
adolescent diabetes. However, several studies have shown
that the incidence of type 2 DM is indeed increasing in this
age group, in part because of childhood obesity, and that it
disproportionately affects minority race/ethnic groups. In
fact, it is estimated that 45% of pediatric and adolescent
patientswith newly diagnosed diabeteswill have type 2DM
(24). This has profound implications, as in a study of 1856
Pima Indians with type 2 DM, the age- and sex-adjusted
incidence of ESRD due to DKD in patients with DM onset
before age 20 years (youth-onset type 2 DM)was nearly five-
fold greater than in patients with onset between ages 20 and
55years (adult-onset type 2DM) (25). Furthermore, thedeath
rate in individuals with youth-onset type 2 DM was double
that of patients with adult-onset type 2 DM and triple that of
nondiabetic study participants. Taken together, the findings
of O’Shaughnessy et al. (4) regarding the marked increase in
the incidence of DG over three decades in a large study of
renal biopsy specimens, plus the vast body of epidemiologic
evidence supporting the growing impact of DKD on public
health and health care consumption and spending in the
United States and worldwide, cry out for more concentrated
efforts directed at prevention of DM, particularly type 2, plus
screening and early intervention programs to prevent devel-
opment of DKD in individuals identified to be at risk.
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See related article, “Temporal and Demographic Trends in
Glomerular Disease Epidemiology in the Southeastern United
States, 1986–2015,” on pages 614–623.
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