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Letter to the Editor

Acute kidney failure and nephrotic syndrome secondary to
COVID-19-associated focal segmental glomerulosclerosis

Fracaso renal agudo y sindrome nefrético secundario a
glomerulosclerosis segmentaria y focal asociada a COVID-19

Dear Editor,

The incidence of acute kidney failure in patients with respira-
tory distress syndrome caused by coronavirus 2019 (COVID-19)
ranges from 8% to 17% of hospitalised patients according to
the different international series, rises to 14%-35% in critical
patients and is associated with increased mortality.’ In the
series of kidney biopsies performed in patients with COVID 19-
associated acute kidney failure, the most frequent diagnosis
was acute tubular necrosis.?>

We present the case of a 52-year-old woman from the
Dominican Republic, with no medical background of inter-
est nor of taking nephrotoxic medication or substances who
came to the Emergency Department (ED) with symptoms
of progressive dyspnoea, rhinorrhoea and oedema cours-
ing for three days. On arrival at the ED, she presented
severe hypoxaemia and tachypnoea of 40 rpm, requiring oxy-
gen therapy with reservoir. A chest radiography showed the
presence of bilateral pulmonary infiltrates and a nasopha-
ryngeal exudate sample tested positive for SARS-CoV-2 by
PCR. The analysis highlighted a thrombocytosis of 1.4 mil-
lion platelets/pL, leucocytosis with lymphopenia, serum
creatinine of 2mg/dL, microcytic anaemia of 9g/dL, hypoal-
buminaemia and marked elevation of acute-phase reactants,
proteinuria in the nephrotic range (4g/L) and mild micro-
haematuria. The peripheral blood smear showed platelets
with dysplasia with megaloblastic forms. A JAK2, CALR, MPL
and BCR/ABL clonal marker study was performed, proving
to be negative. The patient presented a rapid leucocytosis
and thrombocytosis correction, clearly pointing to a reactive
condition. She progressively presented respiratory impair-
ment, requiring admission to the Intensive Care Unit (ICU)
with orotracheal intubation and invasive mechanical ven-
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tilation. She was treated with ceftriaxone, azithromycin,
hydroxychloroquine, lopinavir/ritonavir, steroids and prophy-
lactic anticoagulation, with a poor initial evolution, severe
hypoxaemia with respiratory acidosis and oliguria and acute
kidney failure, requiring continuous venovenous haemodi-
afiltration. After seven weeks in the ICU, the patient was
extubated, she presented a gradual respiratory improvement
and was transferred to the Nephrology ward. The patient
recovered her renal function gradually and achieved sta-
bilisation with serum creatinine of 1.5-1.7 mg/dL, nephrotic
proteinuria of up to 5.8 g/24 h, hypoalbuminaemia of 2.6 g/dL,
oedemas and severe arterial hypertension. The serological,
immunological and electrophoretic studies were normal. A
kidney biopsy was performed, with a diagnosis of focal seg-
mental glomerulosclerosis, NOS category, according to the
Columbia classification, as well as changes consistent with
regenerative-phase acute tubular necrosis. The immunohis-
tochemistry study for CoV-2 was negative. The electronic
microscopy identified diffuse foot process fusion affect-
ing more than 80% of the capillary surface, together with
images of podocyte microvillus transformation (Fig. 1). No
viral inclusions were found. Subsequently, and parallel to
the respiratory improvement and in inflammatory markers,
the patient presented a gradual remission in proteinuria to
0.4g/24h, with full remission of the nephrotic syndrome at
discharge.

Several viral infections are known to possibly cause dif-
ferent glomerular diseases. HIV, CMV, EBV or B-19 parvovirus
may induce focal segmental glomerulosclerosis by producing
podocyte involvement, either through direct infection or
through the release of inflammatory cytokines that bind to
the podocyte receptors.* There have been recent reports of
some cases of acute kidney failure associated with COVID-19
with a diagnosis of collapsing focal segmental glomeru-
losclerosis, two of them with a kidney transplantation.>°
All the patients were black and most of them were carriers
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Fig. 1 - Electronic microscopy study showing diffuse foot process fusion affecting more than 80% of the capillary surface,
together with images of podocyte microvillus transformation. The basement membranes present their usual thickness and
no parietal or mesangial deposits are observed. The endothelial cells present no alterations.

of risk variants of the APOL1 gene. All the cases initially
required kidney replacement therapy, and less than half of
the patients presented partial recovery of renal function with
persistence of severe proteinuria. Two patients were given
high doses of steroids, one remained on haemodialysis and
the other achieved partial kidney function recovery and a
partial improvement in proteinuria. In the two kidney graft
patients, the treatment with mycophenolate was suspended
provisionally and the tacrolimus and steroids were main-
tained, leading to graft loss in one case and the persistence
of advanced kidney disease in the other.®'°

The exact mechanism through which COVID-19-associated
glomerulopathy occurs is still unknown, although the
histopathology of some patients has shown the presence of
viral particles in podocyte cytoplasm, which could indicate
that it is due to a direct viral invasion of the podocyte.’
Moreover, the possibility of the cytokine release syndrome
in COVID-19 patients giving rise to an inflammation-induced
podocyte lesion cannot be ruled out.

In conclusion, COVID-19-associated glomerulopathy has
emerged as a specific entity associated with SARS-COV-2
infection with a preference for black patients and carriers
of APOL1 risk variants, presenting an aggressive course with
poor renal prognosis. In our case, the patient recovered renal
function and the kidney replacement therapy was discontin-
ued, which is the first case of complete remission of nephrotic

syndrome following recovery from COVID 19-induced inflam-
matory syndrome.
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Arterial thrombosis in a patient with nephrotic syndrome

and antithrombin Cambrigde II

Trombosis arteriales en un paciente con sindrome nefrético y

antitrombina Cambrigde II

Dear Editor,

Thromboembolic phenomena are a serious complication of
nephrotic syndrome (NS) with a general incidence of 20%."
However, arterial thromboses (AT) are rare in adults."? In this
document, we describe multiple AT in an adult with NS. The
genetic study pointed to an antithrombin Cambridge II (ACII)
mutation. To our knowledge, this is the first case of NS with
AT associated with this genetic thrombophilia.

The patient is a 73-year-old male who consulted for oede-
mas coursing for two to three weeks and re-exacerbation of
dyspnoea in the previous few hours. Four weeks before he pre-
sented a right parietal lobe stroke (albuminaemia 2.7 mg/dL).
In terms of personal background, he was a smoker of 50
pack-years and had dyslipidaemia and arterial hypertension
of several months’ evolution. His daily treatment included
enalapril 20 mg, atorvastatin 80 mg, acetylsalicylic acid 100 mg
and furosemide 60 mg. The following results were obtained in
the physical exploration: blood pressure 120/73 mmHg, oxygen
saturation 97%, pitting oedema as far as the knee.

The analytical results were normal haemogram, fibrino-
gen 706 mg/dL, D-dimer 1.7 microg/mL (nv [normal value]:
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0.3-0.5), rest of coagulation normal; creatinine 1.1mg/dL,
urea 39 mg/dL, albumin 2 g/dL, cholesterol 191 mg/dL, triglyc-
erides 80mg/dL, ions normal. IgG 389mg/dL, the other
immunoglobulins were normal with no monoclonal com-
ponent; complements, autoimmunity including anti-PLA2R,
thyroid hormones, prostate-specific antigen (PSA), hepatitis
markers, human immunodeficiency virus (HIV) and normal or
negative lues serology. Proteinuria 6.59 g/24 h without a mono-
clonal component; sediment with one to three red blood cells
per field. The electrocardiogram (ECG) and the echocardiogram
were normal. The computed tomography angiography (CTA)
of the pulmonary arteries/computed tomography (CT) of the
chest showed a defect in the lateral segmental artery of the
right basal pyramid consistent with pulmonary thromboem-
bolism, whereby anticoagulation was initiated (suspended
transiently as necessary); a nodular opacity of 10mm was
also identified in the left upper lobe. The lower extremity
(LE) Doppler ultrasound identified an aneurysm of the left
femoral/popliteal arteries 2cm in diameter, partially throm-
bosed but no signs of deep vein thrombosis. The renal artery
abdominal ultrasound/Doppler ultrasound showed no patho-
logical findings in the renal echostructure, nor renal artery
thrombosis. The thoracic-abdominal CT scan showed a 6-
mm-thick mural thrombus in the infrarenal segment of the
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