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I n this issue of CJASN, no fewer than three articles deal
with different aspects of the metabolic syndrome (MS) and
its impact on the kidney—testimony to the fact that the MS

is a topic of considerable current interest and of intense inves-
tigation. Obesity and the associated MS have become a scourge
to the Western world. It has even been argued that the spec-
tacular continuous increase in life expectancy and general
health during the past decades may come to a halt or even be
reversed by the ongoing epidemic of obesity, particularly in the
young (1). The concept of risk factor clustering has a longstand-
ing history going back to the early 20th century (2), but the idea
of linking such clustering to insulin resistance was raised in the
famous Banting lecture of G. Reaven (3). Among the numerous
current definition(s) of the MS (World Health Organization,
European Group for the Study of Insulin Resistance, American
Association of Clinical Endocrinologists, and International Di-
abetes Federation), the one proposed by the National Choles-
terol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III [NCEP-ATPIII]) (4) is most widely
used. With good arguments, it has been criticized that some
components in the NCEP definition are loosely, if at all, linked
to insulin resistance as the assumed unifying pathomechanism
(5). The “father” of the original idea, G. Reaven, even wrote a
paper with the sarcastic title “The Metabolic Syndrome: Requi-
escat in Pace” (6). The shortcomings of the MS as defined by
NCEP-ATPIII are obvious: The individual traits that compose
the MS cluster have no tight relation to insulin resistance;
predictive power is lost by omitting powerful predictors of
cardiovascular risk, particularly age and smoking, and by
adopting categorization (yes/no) for continuous variables (e.g.,
diagnosis of hypertension instead of using BP values [7]). This
may explain the following findings: In the Groningen study, the
Framingham score and microalbuminuria were superior to NCEP
criteria as predictors of cardiovascular events in the general pop-
ulation, and in the Pittsburgh study (8), microalbuminuria was
more predictive of events than the MS score in patients with type
1 diabetes—an outcome not shocking to the nephrologist who is
already convinced that kidney function is a most powerful indi-
cator of cardiovascular malfunction and risk.

Despite all of these critiques, the lumping of the cluster of

risk factors into one MS formula has remained popular. Al-
though defective as a scientific tool, MS has the merit to have
raised awareness of the obesity problem in the medical com-
munity and in the general population.

The concept of the MS was originally created to predict
cardiovascular risk. Given the link between cardiovascular and
renal risks (as we know today, this cuts both ways), it is little
surprising that obesity, particularly visceral obesity (9), and MS
are related to renal malfunction (i.e., microalbuminuria and low
estimated GFR [eGFR] [10–12]). This relationship is apparently
also found in individuals with renal disease: In type 1 diabetes,
the MS score was higher the more advanced the stage of dia-
betic nephropathy (13), and obesity (presumably also MS) is a
risk factor for deterioration of renal function in primary renal
disease as well (14). Part of the explanation for why obesity
increases the risk for ESRD in the general population is the link
between obesity and diabetes on the one hand and with hyper-
tension on the other hand (7). Even when corrected for these
two indirect pathomechanisms, the relation between obesity
(15) and ESRD and between MS and chronic kidney disease
(CKD) (10) persists, showing that, in addition, direct patho-
mechanisms are triggered by visceral (9) obesity such as in-
creased GFR and renal blood flow, glomerulomegaly (16),
podocyte damage (17), and, in extreme cases, even FSGS (18).

The relation between MS and early stages of kidney malfunc-
tion (i.e., microalbuminuria and low eGFR) had first been rec-
ognized in the United States, but recent reports from Japan (19),
China (20), and Thailand (21) document the same relationship.
In this context, the report of Rashidi et al. (22) (in this issue) in
a relatively small sample from Iran but with 3 yr of follow-up
of eGFR is a welcome addition. The agreement of the findings
in Iran with those in the United States is remarkable, given the
differences of genetic backgrounds and lifestyles between these
countries. Unfortunately, overcaloric nutrition and lack of
physical exercise, possibly also excessive consumption of fruc-
tose (23), are certainly not restricted to the United States and
Western Europe. The proportion of patients who have MS and
develop CKD (i.e., eGFR �60 ml/min per 1.73 m2) was remark-
ably similar in the United States: 7% within 9 yr of follow-up in
the ARIC study (12) and 3.4% within 3 yr in the study from
Iran. Particularly in view of the differences in lifestyle, such
international comparisons may be useful to identify more pre-
cisely the culprit mechanisms involved.

The salient features in the genesis of microalbuminuria and
loss of GFR in patients with MS are hypertension and insulin
resistance/abnormal glycemia (11). In the study of Franciosi et
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al. (24) (in this issue), postload glycemia and insulin resistance
as evaluated by the homeostasis model of insulin resistance
were powerful predictors of the risk for microalbuminuria in
concert with hypertension and age. Logistic regression analysis
identified lipid changes (triglyceride elevation, inverse relation
to statin use), hypertension, and the homeostasis model assess-
ment of insulin resistance as contributors to the presence of
microalbuminuria—all features that are potentially susceptible
to intervention (e.g., statins, renin-angiotensin system blockade,
glitazones). As a note of hope in this population-based, cross-
sectional study, the risk for microalbuminuria was significantly
lower in hypertensive patients who were on renin-angiotensin
system blockade than on treatment with alternative antihyper-
tensive agents.

To the shopping list of pathologic features associated with
the MS, one more addition has been made by Maalouf et al. (25)
(in this issue): Lower acidity of the urine. Why is this of poten-
tial clinical relevance? It may explain the link of MS to uric acid
stones that form in acidic urine. The underlying pathomecha-
nism(s) remains unclear. By measuring urinary sulfate excre-
tion, the authors excluded to some extent pedestrian explana-
tions such as greater food (protein) intake, but after this
interesting initial observation, further work to identify the
pathophysiology is required.

Obesity and MS have become important targets for interven-
tion, given the worldwide frightening “epidemic” of CKD and
the resulting current quest to identify factors that contribute to the
onset of CKD and promote its progression. Further investigations
should be stimulated by the consideration that the better we
understand the underlying mechanisms, the more effective will be
our interventions: Thou should’st know thy enemy.
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