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The Case

A 39-year-old Caucasian male with a history of biopsy-
proven minimal change disease with nephrotic syndrome,
at one year of age, without recurrences after 6 months of
steroid treatment, had been of regular follow-up for 37
years. Three days after administration of the first dose of
the BioNTech/Pfizer SARS-CoV-2 vaccine (BNT162b1®)
he developed weakness, fatigue, and lower limb edema.
On the eighth day after vaccination, he was admitted to our
Nephrology Unit with acute kidney injury (AKI) (serum cre-
atinine 1.8 mg/dl vs baseline 0.9 mg/dl, creatinine clearance
44 ml/min) and full-blown nephrotic syndrome (proteinu-
ria 8 g/24 h, unremarkable urine sediment, albuminemia
2.7 g/dl, total cholesterol 470 mg/dl, generalized peripheral
edema). Diuresis was unaffected. Common causes of renal
failure (nephrotoxic agents, dehydration, autoimmune and
infectious diseases) were excluded. No infectious event or
other relevant condition occurred in the weeks prior to the
onset of nephrotic syndrome, except for the administration
of the vaccine. Abdominal ultrasonography was unremark-
able. A renal biopsy was diagnostic for minimal change dis-
ease (MCD) (Fig. 1). Oral prednisone (1 mg/kg for 4 weeks)
was prescribed. The clinical picture rapidly improved with
complete regression of proteinuria. Renal function was nor-
mal at the follow-up visit at the end of therapy. The ster-
oid was discontinued after standard tapering. To date, the
patient has not received the second dose of the vaccine. An
interesting remark: he had been vaccinated against seasonal

P4 Andrea Guarnieri
andrea.guarnieri @ao-siena.toscana.it

Department of Emergency-Urgency and Transplantation,
Nephrology, Dialysis and Transplantation Unit, University
Hospital of Siena, Siena, Italy

Department of Oncology, Pathology Unit, University
Hospital of Siena, Siena, Italy

influenza (split inactivated vaccine) 6 months earlier without
side effects.

Lessons for the clinical nephrologist

Messenger RNA (mRNA) vaccines against coronavirus
disease 2019 (COVID-19) have emerged with exceptional
speed, as a flagship of the innovation process in medicine
[1]. As mRNA is a non-infectious, non-integrating platform,
there is no risk of insertion-induced mutagenesis or infection
[2]. Target immunogenic epitopes can be easily inserted and
removed to adapt to a mutated or newly emerged virus strain
quickly. Compared to traditional vaccines, they are expected
to produce a higher antibody response and a stronger
CD8+ T- and CD4+ T-cell response, including higher pro-
duction of chemokines and cytokines [1, 3]. A consequent
dysregulation of permeability factors could result in relaps-
ing glomerulonephritis. In this sense, a crosslink between
the mRNA vaccine and relapsing glomerulonephritis should
be considered [4].

To the best of our knowledge, very rare cases of biopsy-
proven relapsing glomerulonephritis following COVID-
19 vaccination have been previously reported including a
paper by Rovin et al. who described two cases of known IgA
nephropathy showing gross hematuria following the second
dose of the Moderna vaccine [5].

The interest in our case is that it depicts biopsy-proven
relapsing glomerulonephritis (namely MCD) arising after
the first dose of BNT162b1®. MCD had been silent for
37 years and was once again fully responsive to short-term
steroid therapy, despite a severe onset with AKI and full-
blown nephrotic syndrome.

Further data are emerging. Labedev and colleagues [6]
described another case of MCD after BNT162b1® first dose.
In this case, the patient had never had any previous episodes
of glomerulopathy. As in our case, the patient developed
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Fig. 1 Minimal change disease on the renal biopsy. a Light microscopy, b transmission electron microscopy (x 800): diffuse effacement of foot
processes. Immunofluorescence was negative

AKI and nephrotic syndrome a few days after the first dose
of the BioNTech/Pfizer SARS-CoV-2 vaccine. The close
temporal association suggests that the mRNA vaccine may
have been the trigger for T-cell mediated podocytopathy.
The prompt performance of a renal biopsy and the start of
standard steroid therapy led to complete remission of AKI
and nephrotic syndrome, as in our case.

Although the pathogenesis of MCD remains unclear, the
immunological dysregulation of T lymphocytes appears
to be decisive [7, 8]. The therapeutic efficacy of steroid-
based immunosuppression strongly reinforces these find-
ings. Clinical studies have shown an imbalance in T-cell
subpopulations during the active phase of minimal change
disease, with a prevalence of circulating CD8+ suppressor
T-cells, aggravating the nephrotic syndrome in mouse mod-
els through cytokine-induced damage (Th2; IL4, ILS, IL9,
IL10, and IL.13) [9].

The global use of mRNA vaccines underlines the impor-
tance of collecting information on their potential role of
triggers of glomerular diseases. In patients with glomeru-
lar diseases, and above all, in patients with onset or relapse
of glomerular diseases it is probably not safe to administer
second doses of mRNA vaccine or future boosters. Special
attention in the follow-up post-vaccine anti COVID-19 of
patients with glomerular diseases is highly needed.
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