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Abstract

Crescentic transformation in membranous glomerulonephritis is an uncommon form of the disease, which usually presents
with heavy proteinuria, haematuria and renal dysfunction. Several vaccines have been associated with kidney-related issues,
including reports of de novo or recurrent glomerular disease associated with Covid-19 vaccination. We describe a case of
relapse of primary membranous nephropathy with crescentic transformation in temporal association with the first dose of the

Oxford-AstraZeneca Covid-19 vaccine.
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ACE: Angiotensin-Converting Enzyme; ANCA: Antineutro-
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2019; ESRD: End-Stage Renal Disease; IgA: Immunoglobulin
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Phospholipase A2 Receptor; RU/ml: Relative Units Per Millili-
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1.Introduction

Membranous glomerulonephritis (MGN) is a glomerular disease
that is the most common cause of nephrotic syndrome in
adults. In the case of primary membranous nephropathy, which
accounts for 80% of membranous cases, no underlying cause
is detected. The remaining 20% of cases constitute secondary
membranous nephropathy associated with medications, systemic
lupus erythematosus, hepatitis virus infection or malignancies.
The incidence of crescent transformation in MGN is an
uncommon form of the disease [1,2]. Crescents may be detected
when MGN first presents and called crescentic membranous
glomerulonephritis (GN) or develop later, known as crescentic
transformation. It usually presents with heavy proteinuria,
haematuria and glomerular filtration rate (GFR) decline [3].

Several past vaccines have been associated with kidney-
related issues [4]. Certain vaccines, such as those for influenza,

pneumococcal, and hepatitis B, have been linked to acute kidney
injury and various glomerular diseases following immunisation.

We describe a case where a relapse of MGN with crescentic
transformation occurred after the first dose of the Oxford-
AstraZeneca Covid-19 vaccine, where there seems to be a
temporal association between the two events.

2.Case Presentation

A man in his late 60s was diagnosed with membranous ne-
phropathy in 2009 and received treatment with a cyclophos-
phamide-based modified Ponticelli regime, achieving sustained
partial remission. When he was transferred to the Sussex Kidney
Unit in 2014, he was found to have preserved renal function with
modest proteinuria (urine protein:creatinine ratio (UPCR)<100
mg/mmol). However, despite the presence of Phospholipase A2
receptor (PLA2R) antibodies, he was not on maintenance immu-
nosuppression and had not previously received annual influenza
vaccination.

Following receiving the first dose of the Oxford-AstraZeneca
viral vector-based vaccine in February 2021, the patient’s
nephrotic syndrome relapsed. He presented with significant
lower limb swelling, nephrotic-range proteinuria and a 20%
increase in serum creatinine. Peak serum creatinine reached 200
mmol/l, and peak UPCR was 1,141 mg/mmol. Serological tests
at the time showed positive PLA2R antibody 98 RU/ml and
negative anti-neutrophil cytoplasm antibody (ANCA) and anti-
glomerular basement membrane antibody (anti-GBM).
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Despite being PLA2R positive, the subsequent rise in creatinine
prompted a percutaneous renal biopsy which revealed
membranous nephropathy with two cellular crescents and
segmental sclerosis, interstitial fibrosis, and acute tubular injury.
In addition, electron microscopy showed frequent subepithelial
electron-dense deposits, but no subendothelial or mesangial
deposits (Figure 1).

Further, work-up to exclude secondary causes of membranous
nephropathy included viral serology screening and screening
for lymphoproliferative neoplasms, which were negative. In
addition, ultrasound and dedicated MRI imaging of the renal
vessels excluded renal venous thrombosis.

The patient agreed to receive treatment with rituximab and
a slowly weaning regimen of oral corticosteroids. His serum
creatinine and proteinuria levels had fallen to return to pre-
relapse levels by nine months and 18 months post-treatment,
respectively. He was additionally anticoagulated on warfarin
(throughout the period when serum albumin was below 25
g/1), commenced statin therapy and remains on an angiotensin-
converting enzyme (ACE) inhibitor. The patient declined the
second dose of the vaccination.

Figure 1: Renal biopsy: top: Silver stain, middle: MSB (Tri-
chrome) stain, lower: Electron microscopy.
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Figure 2: A) Serum Creatinine, B) UPCR, C) Serum albumin
before and after treatment.

3. Discussion

Worldwide mass vaccination programmes have sought to deliv-
er herd protection against Covid-19 infection, and hundreds of
millions of Oxford-AstraZeneca Covid-19 vaccine doses have
been purchased and administered [5]. However, given the vol-
ume of mass vaccinations, rarely observed presentations might
be recorded by chance or reflect a causal link with vaccination.
It is important to emphasise that the nature of case reports is an-
ecdotal and does not provide definitive evidence of a causal re-
lationship between the vaccine and the reported renal condition.
However, on review of the published literature, the authors have
identified a number of other published reports that described
cases with a temporal association between Covid-19 vaccination
and the development of crescentic glomerulonephritis, includ-
ing cases that were antibody negative or associated with positive
ANCA [6-9], anti-GBM [10], lupus nephritis [11], PLA2R anti-
bodies [12] or IgA nephropathy [13,14]. In addition, other case
reports have described de novo and recurrent glomerular dis-
ease, including minimal change disease [15-22], membranous
nephropathy [23,24] and IgA nephropathy [25-28] following
Covid-19 vaccination, many with presentation one to two weeks
following receiving the vaccine.
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To the best of our knowledge, our case presents the first tempo-
ral association of viral-vector-based Covid-19 vaccination with
a relapse of membranous nephropathy with crescentic transfor-
mation.

Crescentic membranous glomerulonephritis is an infrequent
presentation. The cause of this crescent transformation is un-
known. It can be associated with positive ANCA, anti-GBM,
anti-PLA2R antibodies or negative serology. In this case, only
the PLA2R antibody was present before and after vaccination.
It is unclear if the positivity of ANCA or anti-GBM represents
the co-incidence of two separate diseases or if they have relat-
ed pathogenicity. Related pathogenicity may be explained by
the damage that subepithelial deposits cause to the glomerular
basement membrane leading to the formation of anti-GBM. The
opposite can happen as anti-GBM can damage the epitopes lead-
ing to subepithelial immune complex deposition causing mem-
branous nephropathy and facilitating subepithelial deposits [1].
This case of relapsed MGN with crescents, rapidly rising serum
creatinine levels, and PLA2R antibodies has been managed with
oral steroids and the anti-CD20- Rituximab.

About 70% of patients with primary disease have positive
PLA2R antibodies. In this case, despite the positive PLA2R
antibodies, which point to primary membranous nephropathy,
renal biopsy was highly indicated due to the worsening kidney
function and the time of relapse post-Covid-19 vaccine. In the
case of PLA2R-positive antibodies, if there is impaired kidney
function, a kidney biopsy is recommended to rule out specific
diagnoses like crescentic membranous and evaluate the degree
of interstitial fibrosis and tubular atrophy as this can direct the
management [3]. This disease differs from classical membranous
nephropathy as its course is more aggressive, which can prog-
ress to end-stage renal disease (ESRD). Crescentic membranous
nephropathy should be managed the same as rapidly progressive
glomerulonephritis with steroids plus cyclophosphamide or Rit-
uximab [1].

Because of the scarce available evidence, we had difficulty
counselling the patient on whether further doses of the vaccine
would provide greater benefit than risk and whether having a
different type of the vaccine, may it be a messenger ribonucleic
acid (mRNA) vaccine, protein subunit or a different viral vec-
tor-based vaccine, would lead to a different outcome or decrease
the risk of relapse.

A systematic review by Wu et al [29] in 2021 of de novo and
relapsed renal pathologies associated with Covid-19 vaccina-
tion examined 48 cases from 36 published articles and found
that minimal change disease was the most frequent pathology
observed with 19 cases in their review, ahead of IgA nephrop-
athy with 14 cases, and vasculitis with 10 cases reported. The
review also concluded that the benefits of Covid-19 vaccination
in terms of protection are much greater than the risks involved.
Nevertheless, they recommended performing an early biopsy for
patients who exhibit symptoms of new-onset kidney disease fol-
lowing vaccination and closely monitoring symptoms in those
with possible relapse.

Collation of data from large groups of vaccine-associated cases
of relapsed or de novo glomerular disease may assist in under-
standing the risks, mechanisms of and treatment of glomerular
presentations associated with Covid-19 vaccination.

4. Conclusion

Glomerulonephritis was one of the reported complications after
Covid-19 vaccination. Mass vaccination of different populations
led to the increased observation of rare complications. This case
showed that patients with membranous GN could have a risk of
relapse and crescentic transformation. Follow up of those pa-
tients is recommended after exposure to the vaccine to detect any
relapse. Early renal biopsy and management is recommended if
deterioration of the kidney function or the degree of proteinuria
is found. In the case of positive PLA2R antibodies, worsening
kidney function gives a strong indication for renal biopsy. Hav-
ing a registry for those cases of GN complicating Covid-19 vac-
cines is required to assess the spectrum of the condition.
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