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Collapsing glomerulopathy
following SARS-CoV-2

adenovirus-vector–based vaccine:
report of 2 cases

To the editor: In the setting of the rapid spread of the
pandemic by the new coronavirus disease 2019 (COVID-19)
and the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the kidney was recognized as a frequent
target.1 With the beginning of vaccination for COVID-19,
several cases of postvaccination immunologic manifestations
have been described.2 We report herein the first 2 cases of
patients who developed biopsy-proven collapsing glomerul-
opathy (CG) after SARS-CoV-2 adenovirus-vector (AdV)–
based vaccination.
Case 1
A 63-year-old afro-descendant woman presented to the hos-
pital complaining of edema of the ankle and foamy urine for 3
months, which began 9 days after receiving the first dose of
the Oxford/AstraZeneca (ChAdOx1-S [recombinant] vac-
cine). She had a previous diagnosis of hypertension, heart
failure, and dyslipidemia and reported that 1 month after the
onset of symptoms she presented to the emergency depart-
ment because of dyspnea. On that occasion, the patient un-
derwent a chest X-ray that evidenced a pleural effusion and
COVID-19 serology that was negative for IgM and IgG. She
was diagnosed with acutely decompensated heart failure, and
she was treated with diuretics. Until the current hospital
admission, she returned to the emergency department
another 2 times, maintaining negative serologies for COVID-
19 and pleural effusion. On physical examination at admis-
sion, she presented edema (þ2/þ4) in the lower limbs and a
blood pressure of 150/98 mm Hg.

Laboratory tests revealed the following: hemoglobin, 11.8 g/
dl; leukocytes, 6.930/mm3; platelets, 240,000/mm3; urea, 19.8
mg/dl; creatinine, 0.88 mg/dl; estimated glomerular filtration
rate by Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI), 70 ml/min per 1.73 m2; urinalysis, proteins (þ3)
and red cells (þ2); and proteinuria, 4131 mg/d; and there was
no evidence of electrolyte or acid–base abnormalities. In
addition, the following were found: albumin, 2.7 g/dl; total
cholesterol, 405 mg/dl; low-density lipoprotein, 294 mg/dl;
high-density lipoprotein, 75 mg/dl; and triglycerides, 216 mg/
dl. Serologic tests for Chagas, schistosomiasis, HIV, hepatitis B
and C, and Venereal Disease Research Laboratory (VDRL) test
were negative. Serology forCOVID-19was as follows: IgM, 0.61
arbitrary units (AU)/ml/IgG, 0.14 AU/ml (normal range: cutoff
index< 1.0AU/ml). Kidney biopsy revealed at lightmicroscopy
glomeruli with synechiae and segmental sclerosis lesions, with
some of them showing the collapse of capillary loops in addi-
tion to podocyte hyperplasia and hypertrophy (Figure 1a and
b). The tubulointerstitial compartment revealed mild tubular
degeneration. Immunofluorescence microscopy highlighted
Kidney International (2022) 101, 635–650
deposits of IgM þ2/þ3 and C3 þ2/þ3 (Figure 1c), with a
segmental and focal pattern upon the sclerotic sites. Histologic
findings were compatible with CG. We performed genotyping
forAPOL1, which showed theG1/G0 genotype. The patient has
started on treatment with oral prednisone, 1 mg/kg/d, and
returned to outpatient clinic after 2 months. She has no edema
nor dyspnea, and her laboratory tests revealed complete
remission of nephrotic syndrome (albumin, 4 g/dl; 24-hour
proteinuria, 265 mg; creatinine, 0.88 mg/dl; total cholesterol,
220 mg/dl; low-density lipoprotein, 106 mg/dl; high-density
lipoprotein, 71 mg/dl; and triglycerides, 215 mg/dl). Because
of the renal injury attributed to the vaccine, the patient decided
not to take the seconddose of theOxford-AstraZeneca COVID-
19 vaccine, even in the scenario of a negative IgG COVID-19
serology.

Case 2
A 58-year-old woman was hospitalized 3 weeks after receiving
her first dose of Oxford-AstraZeneca COVID-19 vaccine
because of pulmonary congestion, massive edema, and acute-
on-chronic kidney disease (CKD). Her medical history
included a multiple myeloma, and CKD due to cast ne-
phropathy. In the last 1 year, her serum creatinine and 24-
hour proteinuria ranged from 2 to 3 mg/dl and from 0.7 to
1.1 g/d, respectively. In this current hospital stay, an increase
in her daily urinary protein excretion to 3.8 g was detected,
and she progressed to dialysis. Her urine sediment was bland,
and reduced-size kidneys were found on ultrasound. An
immunophenotyping of bone marrow excluded a multiple
myeloma relapse, and further analyses showed that rheuma-
toid factor and anti-nuclear antibody were negative, as well as
serology tests for hepatitis B and C, HIV, and VDRL. A kidney
biopsy revealed 5 of 9 glomeruli were globally sclerotic. The
remaining glomeruli presented hypertrophy and hyperplasia
of podocyte cells with segmental collapse of the glomerular
tuft, and a diagnosis of CG was determined (Figure 1d–f).
Parvovirus B19 and COVID-19 reverse transcription–poly-
merase chain reaction were negative. Interestingly, we found a
strong positive IgG serology against SARS-CoV-2. APOL1
genotyping identified high-risk alleles (G2/G2). She remained
hemodialysis-dependent and did not receive any specific
treatment for her kidney disease, being discharged 1 month
later.

CG can be associated with a wide variety of inflammatory
conditions (such as systemic lupus erythematosus), glomer-
ular ischemic insult (thrombotic microangiopathy and sickle
cell disease), drugs (anthracycline, pamidronate, and inter-
feron [IFN]), and infections (HIV, hepatitis B and C,
parvovirus B19, cytomegalovirus, and Epstein-Barr virus).3,4

We presented herein the first 2 cases of CG following a
SARS-CoV-2 AdV-based vaccine. In the first case, the patient
presented only 1 risk allele for APOL1, which, based on
current medical literature, is not associated with increased
risk of renal disease. In the second case, the patient presented
high-risk genotype (HRG)-APOL1, a genetic condition that
has previously been associated with an increased risk of CG
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Figure 1 | Case 1: (a,b) Kidney biopsy findings depicted glomerulus (right) with global retractions of the capillary tuft and
hyperplastic and hypertrophic podocytes surrounding, whereas the glomerulus on the left shows normal aspect (Masson trichrome
[a] and periodic acid silver methamine stain [PAMS] [b], original magnification 3200). Immunofluorescence microscopy shows global C3
deposits in collapsed glomerulus (original magnification �400). Case 2: Kidney biopsy revealed at light microscopy (d,e) segmental sclerosis
and tuft collapse with overlying podocyte hyperplasia and hypertrophy ([c] hematoxylin-eosin [HE] and [d] PAMS, original
magnification �400), as well as (f) moderate interstitial fibrosis and tubular atrophy, with mild associated inflammation (HE, original
magnification �100). To optimize viewing of this image, please see the online version of this article at www.kidney-international.org.
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and CKD. Interestingly, those disorders may manifest
following exposure to environmental triggers.S1,S2

Previous medical literature linked vaccines and glomerular
lesions, especially influenza vaccines with podocytopathies.
Moreover, there are reports of IgA nephropathy flares after
receipt of a recombinant zoster vaccine, and flares of minimal
change disease after pneumococcal, smallpox, hepatitis B, and
tetanus-diphtheria-pertussis vaccines.S3 Although a coinci-
dental occurrence cannot be excluded, the close temporal
association between immunization and flares suggests a po-
tential relationship.S4,S5

Vaccines that use mRNA technology and lipid nanoparticle
delivery systems or that contain DNA delivered within non-
replicating recombinant AdV systems are being used in large
scale to prevent SARS-CoV-2 infections. Both the mRNA and
AdV vaccines generate potent neutralizing antibody titers and
virus-specific T-cell responses, as measured in blood 2 to 4
weeks after inoculation.S6 In the trials that analyzed the effi-
cacy and safety of the COVID-19 vaccines, renal events are
rare. In the phase 1/2 trial of ChAdOx1 nCoV-19/AZD1222
(AstraZeneca)S7 vaccine, there is the report of 1 case of
polyuria and 1 case of pollakiuria. An interim analysis of 4
randomized controlled trials using the ChAdOx1 nCoV-19/
AZD1222 (AstraZeneca) vaccine in Brazil, South Africa, and
the United KingdomS8 detected 1 case of acute kidney injury,
1 case of urinary calculus, and 2 cases of renal colic. The trial
of BNT162b2 (Pfizer–BioNTech)S9 revealed a cumulative
incidence of acute kidney injury of 0.005%, mRNA-1273
638
(Moderna)S10 1 of 15,185 cases, and no description of renal
events in the Ad26.COV2.S vaccine (Janssen/Johnson &
Johnson) trial.S11

The proposed susceptibility and triggering mechanisms
support a double-hit mechanism for the genesis of CG.S1 The
podocyte injury in genetically susceptible individuals with CG
may be cytokine-mediated. There is growing evidence linking
CG to conditions that increased IFN levels (such as infections
and exogenous IFN therapy) in both patients with and
without HRG-APOL1.S12

There are several reports of glomerulopathies arising
within 3 weeks of SARS-CoV-2 immunization, with most
cases arising within the first week,S5 but this is the description
of 2 first cases of CG associated with SARS-CoV-2 immuni-
zation that symptoms had started 1 to 2 weeks after vacci-
nation. Most reports have been associated with mRNA
vaccines, but at least 3 cases were related to SARS-CoV-2
adenovirus-vector based vaccine (SVBV).S4,S5

From the immunologic viewpoint, the development of
glomerular diseases shortly after SARS-CoV-2 immunization
implies T cells as effectors.S4 Following injection, SVBV tar-
gets innate immune cells, like dendritic cells and macro-
phages, and engages multiple pattern-recognition receptors
that bind double-stranded DNA to induce IFN secretion,
which can trigger podocytopathies in the susceptible patient
or amplify quiescent glomerular diseases.S6 Another potential
mechanism for glomerular injury is a molecular mimicry
between the SARS-CoV-2 spike protein and self-antigens on
Kidney International (2022) 101, 635–650
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the podocytes.S4 Because IFN pathways have an important
role in the pathogenesis of CG, notably in patients homozy-
gous for APOL1 high-risk variants, their stimulation by
SARS-CoV-2 immunization could be a potential second-hit
triggering CG development, especially among genetic sus-
ceptible patients.

Finally, we believe that risks of glomerular injury devel-
opment should not prevent the use of SARS-CoV-2 vaccines.
SARS-CoV-2 immunization must not be avoided based on
the fear of triggering or worsening a glomerulopathy.
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Natural SARS-CoV-2
infection results in higher

neutralization response against
variants of concern compared with
2-dose BNT162b2 vaccination in
kidney transplant recipients

To the editor: Seroconversion rates in kidney transplant re-
cipients (KTRs) after 2-dose BNT162b2 (Pfizer–BioNTech)
mRNA vaccination are in the range of 3%–59% and thus are
significantly lower compared with the >90% achieved in
healthy controls.1 In convalescent coronavirus disease 2019
(COVID-19) patients, antibody levels decline only slightly
after 6–8 months, whereas vaccine-induced immunity appears
to decrease more rapidly.2–4 Recent data suggest that severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
variants of concern (VoCs) partially escape humoral immune
responses induced by natural infection with a nonescaping
variant or vaccination.5 However, little is known about pro-
tection against VoCs in KTRs who recovered from COVID-19
or were immunized with 2 doses of BNT162b2.

We compared humoral immunity in 18 KTRs hospitalized
for COVID-19 infection with immunity in 25 KTRs with
seroconversion after 2-dose BNT162b2 vaccination. Nucleo-
capsid antibodies were measured after the second vaccination
in vaccinated patients or at hospitalization in COVID-19–
infected patients to exclude prior SARS-CoV-2 infection.
Baseline characteristics, including immunosuppressive regi-
mens, are given in Supplementary Table S1. COVID-19 dis-
ease severity ranged from moderate to critical, with 2
COVID-19–related deaths (Supplementary Table S2).
Immunosuppressive antimetabolite medication was stopped
in all COVID-19 patients, and 9 of 18 (50%) patients received
corticosteroids only (Supplementary Table S3). Eight patients
had infection with the original SARS-CoV-2 strain, 8 patients
with the VoC B.1.1.7 (alpha), and 2 patients with B.1.351
(beta). Serum was collected at a median (interquartile range
[IQR]) of 72 (67–77) days after hospitalization, or 62 (54–64)
days after prime vaccination for COVID-19–infected or
vaccinated KTRs, respectively. We determined anti–wild-type
SARS-CoV-2 spike S1 IgG, neutralizing surrogate antibodies,
and performed a bead-based multiplex analysis of various
SARS-CoV-2 target epitopes in 16 convalescent KTRs avail-
able for follow-up and in all 25 vaccinated KTRs. In addition,
neutralizing antibodies to wild-type, B.1.1.7 (alpha), B.1.351
(beta), and B.1.617.2 (delta) were measured using a full virus
assay (Supplementary Methods).

Our data show that there is no significant difference be-
tween convalescent or vaccinated KTRs for commercially
available tests, such as anti-S1 IgG, neutralizing antibodies
determined by a surrogate virus neutralization assay, or anti–
receptor-binding domain antibodies (Figure 1a–c). In a bead-
based analysis of antibodies against different SARS-CoV-2
639

https://doi.org/10.1016/j.kint.2021.12.016
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref1
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref1
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref2
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref2
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref2
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref3
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref3
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref4
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref4
http://refhub.elsevier.com/S0085-2538(21)01169-8/sref4
mailto:precilmed61@yahoo.com.br
https://doi.org/10.1016/j.kint.2021.12.016
https://doi.org/10.1016/j.kint.2021.12.016

