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Renal biopsy: still a game changer
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CLINICAL PRESENTATION

We report the case of a melanodermic 55-year-old male patient
admitted to the emergency department with headache and vomiting
for less than 24 hours. He had no known kidney disfunction or other
medical history. On admission he was hypertensive (215/116mmHg),
with no other relevant findings on physical examination. Bloodwork
showed anemia (hemoglobin 9.8g/dL), kidney injury (creatinine
7.53mg/dL, urea 170mg/dL), metabolic acidosis and hyperkalemia.
Urinalysis revealed occasional proteinuria 70mg/dL (urine protein to
creatinine ratio 0.7g/g) and erythrocyturia of 154u/L. Renal ultrasound
revealed symmetrical normal-sized kidneys with normal corticomedullary differentiation. Further laboratory tests revealed: 175.000/uL
platelets, albumin 3g/L, LDH 284U/L (without haptoglobin reduction
or schistocytes on smear blood test), fasting blood glucose 98mg/dL,
hemoglobin A1c 5.3%, negative serologic tests for B and C hepatitis
and HIV infection, normal serum protein electrophoresis, normal
serum free kappa and lambda chains without abnormal ratio, normal
C3 and C4 levels and negative immunological panel including ANA,
ANCA and anti-GBM. He also underwent transthoracic echocardiography and fundoscopy examination, which documented concentric
hypertrophy and grade 2 hypertensive retinopathy, respectively.
The patient’s kidney function continued to deteriorate, even though
urine output was preserved and intermittent hemodialysis was initiated. A kidney biopsy was therefore performed.



QUESTIONS

1. What is the most likely diagnosis?
2. Considering the kidney biopsy results, what is the final
diagnosis?
3. What treatment options can we offer to the patient?



ANSWERS

1. What is the most likely diagnosis?
Our patient presented with renal failure and severe hypertension.
Since analytic investigation was inconclusive and given the findings
of hypertensive retinopathy and concentric hypertrophy, our first
hypothesis was malignant hypertension. This entity is frequently complicated by renal dysfunction and in a subset of affected patients it
presents as oliguric renal failure or rapidly progressive renal failure,
requiring kidney replacement therapy during the acute phase1. We
expected to find typical acute ischemic changes secondary to medial
hypertrophy, intimal hyperplasia and fibrinoid necrosis of small arteries
and arterioles on renal biopsy.
2. Considering the kidney biopsy results, what is the final
diagnosis?
The kidney biopsy specimen showed renal cortex containing
13 glomeruli and medium-sized arteries. Under light microscopy,
6 glomeruli with hyalinosis/sclerosis were observed, and the
remaining ones presented mesangial proliferation, with nodular
formations and thickening and duplication of Bowman capsules
(Figure 1 and 2). Interstitial fibrosis and tubular atrophy covered
around 75% of fragment, while tubules showed severe thickening
and duplication of tubular basement membranes in both atrophic
and non-atrophic tubules (Figure 3). Arterioles presented severe
hyalinosis and small and medium-sized arteries showed severe
intimal thickening (Figure 1). Congo red stain was negative (Figure
4). In the immunofluorescence study, linear deposition of albumin
and IgG were observed (Figure 5). These histopathological findings
support the diagnosis of diabetic nephropathy (DN) with nodular
sclerosis (stage III). However, our patient had no history of diabetes,
hemoglobin A1c was 5.3%, fasting glucose was normal, and capillary blood glucose levels, measured two to three times daily, were
within the normal range.
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Figure 1

Figure 3

Periodic acid-Schiff (PAS) stain, magnification x400: Mesangial matrix proliferation,
forming PAS-positive Kimmelstiel-Wilson nodules (arrow); arterioles show severe
hyalinosis (*).

Masson’s trichrome stain, magnification x100: sclerotic glomerulus (*) and
another one with Kimmelstiel–Wilson nodule (arrow); between the glomeruli
there is an area of interstitial and tubular fibrosis, with inflammatory infiltrate
within atrophic areas.

*

*

Figure 2
PAS stain, magnification x400: capillary obliteration by hyalin and sclerotic
lesions, suggesting recurrent episodes of injury.

Figure 4
Congo red stain, magnification x400: nodules are Congo red-negative.

*

Several conditions can cause a nodular glomerulosclerosis pattern,
mostly distinguishable through immunofluorescence or electron microscopy2. Dysproteinemias, such as amyloidosis and deposition disease
were excluded with Congo red stain and immunofluorescence, respectively. However, despite immunofluorescence being negative, an evaluation on deparaffinized tissue should be performed to guarantee a true
negative result. Other deposition diseases, such as fibrillary and immunotactoid glomerulonephritis, can only be truly excluded with electron
microscopy, despite light microscopy and immunofluorescence features
not being suggestive. Idiopathic nodular glomerulosclerosis is a diagnosis

208 Port J Nephrol Hypert 2021; 35(3): 207-209

of exclusion, frequently associated with smoking and hypertension. The
patient in this case was a non-smoker.
Increasing reports have documented nodular glomerulosclerosis
without any manifestation of diabetes3-6. In a review by López-Revuelta
et al7, a total of 95 cases of patients with DN without diabetes (DNWD)
were reported between 1994 and 2015. According to the available literature, DNWD is linked to hypertension and other recognized cardiovascular risk factors, including overweight or metabolic syndrome.
Indeed, our patient presented with uncontrolled hypertension and
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Figure 5
Immunofluorescence – albumin, magnification x400.

Unfortunately, in the present case, renal recovery didn’t occur and
the patient maintained dialysis dependence. In this scenario, without
evidence of other end organ injury, treatment options are limited to
the control of cardiovascular risk factors.
Disclosure of potential conflicts of interest: none declared.
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After this surprising result, an oral glucose tolerance test was performed, confirming the diagnosis of diabetes (fasting blood glucose:
98mg/dL; blood glucose level after 2 hours: 211mg/dL).
In conclusion, this case report should alert the nephrology community to a possible new disease entity in patients with several cardiovascular risk factors, such as impaired glucose metabolism, hypertension, metabolic syndrome, obesity and hyperlipidemia. This histologic
pattern presents with alterations in glomeruli and tubules (both in
morphologic and immunofluorescence studies) compatible with diabetic nephropathy in patients without diabetes or with late-onset
diabetes. The abovementioned cardiovascular risk factors are possibly
linked to metabolic abnormalities that cause changes in glomerular
blood flow regulation with hyperfiltration and ischemia that, in a susceptible genetic background, can cause this renal histologic pattern.
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3. What treatment options can we offer to the patient?
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Management of DN is directed towards optimal glycemic control
and strategies to reduce the risk of kidney disease progression and
cardiovascular disease.
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