Epidemiology and Prevention

Immunopathol Persa. 2020;6(2):e18

Immunopathologia Persa

http www.immunopathol.com

DOI:10.34172/ipp.2020.18

Collapsing glomerulopathy following COVID-19
infection; possible relationship with APOL1 kidney
risk alleles in African-Americans
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Key point
Collapsing glomerulopathy (CG) is being increasingly reported in African American patients with COVID-19
infection during the current pandemic. It is possible that CG following COVID-19 infection in this population
may be linked to underlying APOL1 kidney risk alleles, which are not uncommon in this ethnic group. This
lesion should be considered in the differential diagnosis of rapidly declining renal function in association with
heavy proteinuria in the setting of COVID-19 disease, especially in patients of African ancestry.
Keywords: COVID-19, Acute kidney injury, Collapsing glomerulopathy, Chronic kidney disease, Cytokine storm
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ata has started accumulating on
the extent and nature of renal
involvement and its clinical
manifestations in novel coronavirus disease
2019 (COVID-19), which is a disease
primarily affecting the respiratory tract. The
kidney involvement in COVID-19 disease
is not uncommon, but the results of clinical
studies are conflicting and very few biopsybased studies are available (1, 2). Most
studies have suggested the tubulointerstitial
compartment of kidney as the predominant
site of injury, but more recently, a number
of case reports, mostly from the United
States, have interestingly detected collapsing
glomerulopathy (CG) in the setting of
COVID-19 infection (3-5). Larsen et al,
described a 44-year-old African-American
female, presenting with fever and pulmonary
symptoms, who tested positive for SARSCoV-2, by reverse transcriptase-polymerase
chain reaction (RT-PCR) assay. During
hospitalization, the patient developed an
acute kidney injury (AKI), superimposed on
previous chronic kidney disease (CKD), most
probably attributable to her poorly controlled
diabetes and nephroarteriosclerosis. The
authors performed a kidney biopsy, which
showed tuft collapse with overlying podocyte

hyperplasia and hypertrophy in Bowman’s
space in some of the non-sclerotic glomeruli,
and labelled it as CG (3). There was also a
significant involvement of tubulointerstitial
compartment of both acute and chronic
nature. In addition, both the glomeruli and
the tubulointerstitial compartments showed
chronic changes of moderate degree in
the background, a tell-tale sign of previous
history of CKD. In fact, 14 out of 24 glomeruli
were globally sclerosed. Notably, the patient
was homozygous for high risk G1 allele on
APOL1 genotyping of kidney tissue. This
was the first renal biopsy-based report on
renal pathology in COVID-19 disease, which
raised the possibility that APOL1 high-risk
alleles may augment the risk of renal injury
in patients with COVID-19 infection (3).
Another case of CG in a 63-year-old
black male patient with COVID-19 disease
was described by Kissling et al (4). Soon
after admission to the hospital, the patient
developed AKI associated with heavy
proteinuria. Renal biopsy was performed
and revealed severe CG accompanied by
pauci-inflammatory acute tubular necrosis
(ATN). A RT-PCR for SARS-CoV-2 in
RNA extracted from frozen biopsy piece
was negative. However, electron microscopy
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revealed numerous spherical particles in vacuoles in
podocytes cytoplasm, likely representing SARS-CoV-2.
The results of these two tests have conflicting findings. The
authors contended that the quality of extracted RNA was
not optimal and RT-PCR technique is notorious for low
sensitivity in non-respiratory samples. The most distinctive
feature of COVID-19 involvement of the kidney in this
case was the lack of significant inflammatory background
as compared with lung involvement in this viral illness.
The authors concluded that both CG and ATN have most
probably resulted from direct viral toxicity rather than
cytokine-associated damage. Kissling et al (4), however,
did not perform APOL1 genotyping and the potential
contribution of this risk factor to the development of CG
could not be excluded in this case.
Peleg et al reported a case of CG in a 46-year-old West
African man with COVID-19 infection (5). This patient
was homozygous for G1 allele of APOL1 gene. Notably,
pulmonary involvement was mild in this case, but AKI
was severe and required renal replacement therapy.
In-situ hybridization for SARS-CoV-2 performed on
formalin-fixed paraffin embedded kidney tissue sections
was negative for the receptor binding domain of the spike
protein of the virus.
Interestingly, two of the three cases of CG in association
with COVID-19 disease have been reported from the USA.
CG has not been reported in this viral illness in China or
Asia, probably because APOL1 high risk genotypes are
only present in populations of African ancestry.
The kidney involvement in COVID-19 disease is not
uncommon, but the results of clinical studies have shown
divergent findings and very few biopsy-based studies are
available. Most notably, Wang et al in an investigation on
116 hospitalized patients from Wuhan, China, concluded
that infection by SARS-CoV-2 does not lead to acute
renal impairment or aggravate CKD in COVID-19
patients (1). However, other reports have detected various
manifestations of renal involvement during coronavirus
disease is accompanied by in-hospital mortality (2).
Additionally, the viral RNA and products in kidney tissue
and urine of symptomatic patients of COVID-19 infection
by a variety of techniques has been demonstrated (6).
Su et al found viral particles in podocytes and tubular
epithelial cells on ultrastructural study of postmortem
specimens from kidneys of patients that died from
COVID-19 disease (7). A high expression of angiotensinconverting enzyme 2 (ACE2) in the kidney, particularly
in podocytes and proximal tubular epithelial cells, is a
possible link to the susceptibility of renal parenchymal
cells and direct viral invasion of kidney parenchyma
following COVID-19 infection (8, 9). Another potential
and more favored mechanism of COVID-19 mediated
kidney injury is sepsis or systemic hyper-inflammation
induced by cytokine storm syndrome provoked. The
release of pro-inflammatory cytokines, inflammatory
chemokines/mediators, and macrophage activation,
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indirectly mediate renal injury (9, 10). The predominant
pattern of injury seems to be acute tubular injury with
little or no involvement of glomeruli (9, 10). However,
renal biopsies reported by Larsen et al (3), Kissling et
al (4) and Peleg et al (5) showed both glomerular and
tubulointerstitial involvement in patients of COVID-19.
No viral RNA or virus-associated nucleoprotein in kidney
tissues were detected in these cases, but Peleg et al did find
SARS-CoV-2 like viral particles on electron microscopy
of the biopsy. These findings lessen but not absolutely
rule out the role of direct viral invasion as the cause of
glomerular injury. African-American race is the common
denominator of these three cases. This raises the role of
race and genetic predisposition for developing CG in this
population. Given the lack of direct demonstration of viral
products in most of the cases, it is possible that genetically
precarious podocytes and tubular epithelial cells are not
able to withstand the onslaught of virus-induced cytokine
storm syndrome and respond in the form of CG and severe
ATN. It is also possible that the virus transiently invaded
the kidney tissue and disappeared to undetectable limits
after causing the lesions in the kidney. The glomerular
lesions in patients with COVID-19 infection is similar
to glomerular lesions that is more prevalent in AfricanAmerican population (11). It is possible that, CG following
COVID-19 infection in African American patients, might
be related to the APOL1 kidney high risk alleles which
have been reported in 10-15% of this ethnic population
(5). It is wise to keep CG in the differential diagnosis of any
African-American patients who diagnose with COVID-19
infection and presents with significant proteinuria and
rapid worsening of renal function (5,11). A systematic
review and meta-analysis of limited published data has
shown that severe AKI in patients with COVID-19 disease
is an ominous clinical predictor and is associated with
high mortality (12).
In summary, CG is increasingly being reported in
patients with COVID-19 disease, especially, those African
origin. Presence of high risk alleles of APOL1 possibly
increase the risk of development of CG in this ethnic
group. These cases also raise the possibility of increased
risk of developing kidney disease in such individuals in the
setting of COVID-19 infection. There is a need to conduct
more studies to elucidate the relationship between CG,
APOL1 risk alleles and COVID-19 renal nephropathy.
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