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Dear Editor,
We read with interest the review of Dr. Sandino et al. 

[1]. We agree with the authors that the association be-
tween the obesity, nonnephrotic proteinuria, and end-
stage renal disease shows an increasing trend, but it re-
mains unclear why only some subjects with obesity de-
velop CKD. The wide spectrum of pathological renal 
changes in patients with metabolic syndrome (MS) justi-
fies the heterogeneous course toward end-stage renal dis-
ease (Fig. 1, 2). Probably there exists a relevant research 
gap in our knowledge base in the pathophysiology of obe-
sity and the link with the chronic kidney disease [2]. The 
link between kidney disease and MS is investigated by 
experimental and human histopathology. Choung et al. 
[3], among 3,263 native kidney biopsies, have described a 
broad spectrum of renal histological lesions in patients 
with obesity, not only in the glomerulus but also in tubu-
lointerstitial and vascular compartments. In this experi-
ence, there was a wide heterogeneity in the renal disease 
(diabetic nephropathy, acute tubular necrosis, hyperten-
sive nephrosclerosis, IgA nephropathy, membranous ne-
phropathy, and lupus nephritis) affecting this population. 
Longitudinal clinical studies in humans highlighted that 
glomerulomegaly is the histological characteristic change 
in glomerular hyperfiltration, and the increase in albu-
minuria is the first clinical manifestation. In human pa-
thology, obesity is associated with CKD, and glomerulo-
megaly, proteinuria, and FSG define the obesity-related 
glomerulopathy (ORG). Histological studies have dem-

onstrated that ORG encompasses a continuum from glo-
merulomegaly to glomerulosclerosis. On kidney biopsy, 
the patients with massive obesity develop glomerulomeg-
aly. In the experience of Serra, among 95 obese patients 
with a mean BMI of 52 kg/m2, the kidney biopsies report-
ed a greater prevalence of glomerulomegaly, podocyte hy-
pertrophy, mesangial cell proliferation, and an increase in 
mesangial matrix [4]. Okabayashi et al. [5] demonstrated 
in patients with a BMI 25–30 kg/m2 typical histologic fea-
tures of ORG (low glomerular density with glomerulo-
megaly). In 49 obese renal donors, compared to 41 non-
obese controls, Rea reported a larger glomerular planar 
surface area; the urinary microalbumin excretion and the 
patient weight correlated with this finding, but the obese 
renal donors did not show evidence of glomerulosclerosis 
[6]. Alexander examined 146 patients undergone to elec-
tive nephrectomy for renal cell carcinoma. Twelve of 
these also had MS. Tubular atrophy, interstitial fibrosis, 
arterial sclerosis, global glomerulosclerosis, and segmen-
tal glomerulosclerosis had a higher prevalence in these 
patients with MS than healthy subjects, suggesting evi-
dence of vascular damage, but the glomerular volume was 
not different between MS-patients and controls [7]. 
Kambham et al. [8] compared 71 patients with ORG and 
50 patients with idiopathic FSG without ORG. The au-
thors detected FSG with glomerulomegaly in 57 and glo-
merulomegaly alone in 14 of ORG patients and highlight-
ed the significant overlap in clinical and pathologic fea-
tures between ORG and idiopathic FSG. The relationship 
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between MS and nephropathy is complex. Despite the 
strong epidemiologic association, the renal involvement 
in MS has not been proven. A greater knowledge of the 
combination of FSG and glomerulomegaly in MS can 
help in the understanding of pathophysiological mecha-
nisms of this new emergency. It would be interesting to 
design studies regarding the knowledge gap between the 
renal histology and MS, overweight and obesity.
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Fig. 1. Renal biopsy. Light microscopy: glomerulomegaly with ar-
teriolar hyalinosis and perihilar segmental sclerosis with synechiae 
formation and diffuse thickening of capillary basement mem-
branes (HE, ×40).

Fig. 2. Renal biopsy. Light microscopy: hyalinosis and marked 
thickening of medium and small arteries wall, due to intimal fibro-
sis with narrowing of the lumen, and inflammatory interstitial in-
filtrates with evidence of tubulitis (HE, ×40).
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