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Introduction

Abstract

Introduction: The metabolic syndrome (MS)
encompasses many metabolic abnormalities and the
insulin resistance is considered as one of the most |
significant denominators. The chronic kidney disease |
(CKD) is an emerging health problem but only few
patients would reach the end stage renal disease. There
exists an increasing strong association between MS @
and CKD, but up until now the link between MS and
CKD is unclear and there are few studies regarding the § ST
renal histology in MS. . i
Methods: We describe an acute tubulointerstitial =~
nephritis case, due to both infective and
pharmacological aetiology, overlapping relevant histological changes (focal segmental
glomerulosclerosis [FSG], hyaline arteriosclerosis) in a patient with MS and previously normal
renal function. Despite the severe vascular finding (elevated renal arterial resistive index), the
patient recovered a normal renal function.

Results: We reviewed the kidney pathological studies in MS and analyzed the principal renal
histological images of glomerulomegaly, segmental glomerulosclerosis, and obesity-related
glomerulopathy.

Conclusion: Despite the strong association, the renal involvement in MS has not been proven. A
greater knowledge of the combination of histological renal changes in MS can help to understand
the pathophysiological mechanism(s) of MS.

in MS are for the most part unknown. Although there are a

In the United State of America, the two-thirds of adult
population are suffering from overweight and one-third
are obese.'

According to the epidemiologic studies in other parts
of the world, the obesity is a public health problem. The
metabolic syndrome (MS) encompasses many metabolic
abnormalities. Triglyceride and high-density lipoprotein
cholesterol high levels, fasting hyperglycemia, abdominal
obesity, and high blood pressure are the leading criteria
while the insulin resistance is the most significant
denominator of MS.? The chronic kidney disease (CKD)
is an emerging health problem. Arterial Hypertension
and Diabetes Mellitus are the most predictive factors of
CKD but only few patients would reach the end stage
renal disease.>* Up to now, there exists an increasing
strong association between MS and CKD, however the
pathogenetic mechanisms inducing the renal involvement

large number of investigations regarding the link between
MS and renal cell carcinoma, few studies tackle the renal
histology in MS. In the current study, we describe a case
of acute tubulointerstitial nephropathy overlapping early
diabetic nephropathy in a patient with MS and review the
kidney pathological features.

Case description

A 69-year-old Caucasian male, with previous normal
renal function, suffering from diabetes mellitus, obesity
(BMI= 38 kg/m?), hypercholesterolemia, hypertension
and coronary artery disease started haemodialysis because
of severe acute renal failure (oliguria, dyspnoea, creatinine
10.3 mg/dL). His recent medical history revealed
toothache, fever, myalgia, and intake of nonsteroidal
anti-inflammatory drugs. Renal ultrasonography showed
no hydronephrosis, normal size, and echogenicity but
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elevated renal arterial resistive index (RI=1). Instrumental
and laboratory examinations detected pneumonia with
bacteraemia from Staphylococcus aureus. Immunological
tests and other microbiological investigations were
negative. Proteinuria was 1.2 g/24 h. Treatment included
volume repletion, antibiotics and a 3-day course of
corticosteroid therapy, with significant improvement
in his symptoms. Based on renal biopsy: among 22
glomeruli, we detected focal segmental glomerulosclerosis
(FSG) and glomerulomegaly (Fig. 1), arteriolar hyalinosis
and severe interstitial inflammation (Figs. 2-3) without
evidence for other causes of acute kidney injury. The
immunofluorescence microscopy highlighted linear
staining for albumin and IgG along the glomerular
basement membranes (Fig. 4). We diagnosed an acute
tubulointerstitial nephropathy overlapping early diabetic
nephropathy. The patient underwent to haemodialysis
for two months up to recovery of the renal function
(creatinine: 1,2 mg/dL, proteinuria 0.6 g/24 h).

Discussion
The link between kidney disease and MS is investigated

Fig. 1. Renal biopsy micrographs of chronic kidney disease. Light
microscopic: glomerulomegaly with arteriolar hyalinosis and a

perihilar segmental sclerosis with synechiae formation and diffuse
thickening of capillary basement membranes (H&E stain, x 40).
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Fig 2. Renal biopsy micrographs of chronic kidney disease. Light
microscopic: hyalinosis and marked thickening of medium and
small arteries wall, due to intimal fibrosis with narrowing of the
lumen, and inflammatory interstitial infiltrates with evidence of
tubulitis (H&E stain, x 40).

by experimental and clinical histopathology. The study
of Nagase et al indicated the podocyte injury as early key
manifestation in a rat model of MS and nephropathy.®
Experimental studies revealed an increase of glomerular
size, a podocyte injury, expansion, and sclerosis of the
mesangium in genetically obese rats.” Longitudinal clinical
studies in humans highlighted that glomerulomegaly
is the histological characteristic change in glomerular
hyperfiltration and the increase of albuminuria is the
first clinical manifestation. In human pathology, the
obesity is associated with CKD, and glomerulomegaly,
proteinuria, and FSG define the obesity-related
glomerulopathy (ORG). However, the pathophysiology
of ORG and glomerulosclerosis is not fully understood.**
Since 1974, the glomerulomegaly and the FSG have
been known to associate with severe obesity.”® Later on ,
it became evident that ORG encompasses a continuum
from glomerulomegaly to glomerulosclerosis.'! On
kidney biopsy, the patients with massive obesity develop
glomerulomegaly. In 95 obese patients with a mean BMI of
52 kg/m?, the kidney biopsies reported a greater prevalence
of glomerulomegaly, podocyte hypertrophy, mesangial

Fig. 3. Renal biopsy micrographs of chronic kidney disease.
Light microscopic: interstitial patchy granulomas (epithelioid
histiocytes) with tubulitis (intramural and intraluminal neutrophils)
(H&E stain, x 40).

Fig 4. Renal biopsy micrographs of chronic kidney disease.
Immunofluorescence: IgG and albumin in glomerular basement
membranes.
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cell proliferation, and an increase of mesangial matrix.'* In
49 obese renal donors, compared to 41 nonobese controls,
Rea et al 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.”
Alexander et al examined 146 patients undergone
to elective nephrectomy for renal cell carcinoma.
Twelve of whom had also MS. The tubular atrophy,
the interstitial fibrosis, the arterial sclerosis, the global
glomerulosclerosis, and the segmental glomerulosclerosis
had a higher prevalence in these patients with MS as
compared to healthy subjects, suggesting evidence of
vascular damage, but the glomerular volume was not
different between MS-patients and controls.'* Kambham
et al compared 71 patients with ORG and 50 patients with
idiopathic-FSG without ORG. The Author detected FSG
with glomerulomegaly in 57 and glomerulomegaly alone
in 14 of ORG-patients and highlighted the significant
overlap in clinical and pathologic features between ORG
and idiopathic-FSG." In the present case, we detected an
acute tubulointerstitial nephritis, due to both infective
and pharmacological aetiology, overlapping relevant
histological changes (FSG, hyaline arteriosclerosis) in a
patient with MS having previously normal renal function.
Despite a severe vascular damage (elevated renal arterial
resistive index), the patient recovered a normal renal
function.

Conclusion

The relationship 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 mechanisms of this new emergency.
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