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Case description

A 29-year-old South Asian male presented with fever, myal-
gia and lower limb swelling of 3 days duration. Four weeks 
prior to presentation, he had been diagnosed with COVID-
19 infection and was treated symptomatically in the com-
munity isolation facility.

He was diagnosed to have nephrotic syndrome with pro-
teinuria of 8.71 g/24 h and serum albumin of 22 g/L. He 
also had acute kidney injury with peak serum creatinine of 
145 µmol/L, estimated glomerular filtration rate (eGFR) of 
65 mL/min per 1.73  m2. Urinalysis revealed few dysmor-
phic red blood cells and presence of white blood cells. Anti-
nuclear antibody, anti-double stranded DNA, antineutrophil 
cytoplasmic antibodies were negative. Hepatitis B, Hepatitis 
C and HIV screens were negative and ultrasound imaging 
showed normal kidneys.

Kidney biopsy showed 28 glomeruli with diffusely thick-
ened capillary walls. Some glomeruli displayed segmental 
increases in mesangial cells amid expanded mesangial 
matrix. Masson-silver stains showed tiny fuchsinophilic 
subepithelial deposits and fine vacuolization of tangentially 
sectioned portions of the glomerular basement membranes 
(Fig. 1). Immunofluorescence showed 3 + finely granular 
staining for IgG along glomerular capillary walls, with focal 
weak segmental staining for anti-phospholipase A2 recep-
tor (PLA2R) regarded as of uncertain significance (Fig. 2).  

Electron microscopy revealed thickened glomerular base-
ment membranes and subepithelial electron dense deposits. 

There was severe effacement of podocyte foot processes. 
Tubular epithelial cells displayed organelles of varying sizes, 
as well as few electron-dense particles measuring between 
90 and 100 nm, which were considered suspicious, but did 
not display spikes and were hence not diagnostic of virions.

Subsequently, serum PLA2R antibody returned positive 
at a titer of 139.51 RU/mL. Workup for other causes of sec-
ondary membranous nephropathy was unrevealing.

Due to increasing COVID-19 infections at that time, 
immunosuppressive treatment was delayed. He was started 
on an angiotensin-converting-enzyme inhibitor which was 
titrated to the highest tolerated dose. The serum PLA2R anti-
body titer decreased to 106.32 RU/mL after 3 months. The 
patient declined further trending of PLA2R antibody titer.

After 8 months, the patient remained nephrotic with 
urine protein/creatinine ratio of 8.9 g/g, serum albumin of 
23 g/L and serum creatinine of 129 µmol/L, eGFR 65 mL/
min per 1.73  m2. Clinical progress and laboratory results 
are shown in Table 1. Treatment options were rediscussed 
and immunosuppressive therapy was commenced with oral 
Cyclophosphamide at a dose of 2 mg/kg, together with 
Prednisolone 0.5 mg/kg. The patient declined checking of 
PLA2R antibody titer at the time of initiating immunosup-
pressive therapy.

Two months after starting immunosuppressive treatment, 
the patient showed partial clinical response. He was asymp-
tomatic and serum creatinine improved to 100 µmol/L with 
eGFR 88 mL/min per 1.73  m2. Serum albumin increased to 
29 g/L and urine protein/creatinine ratio improved to 4.9 g/g. 
He subsequently returned to his home country for further 
follow-up.
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Lessons for the clinical nephrologist

Kidney dysfunction in COVID-19 infection is commonly 
associated with acute tubular injury and collapsing glomeru-
lopathy [1]. A recent case series [2] reported a wide spec-
trum of glomerular and tubular diseases, including two cases 
of membranous nephropathy, one of which was PLA2R 
positive. Two other cases of PLA2R positive membranous 
nephropathy after COVID-19 infection were mentioned 
in a case report [3]. However, most cases of membranous 
nephropathy associated with COVID-19 infection that have 
been reported were PLA2R negative [1, 2].

We report a case of PLA2R seropositive but biopsy-inde-
terminate membranous nephropathy with COVID-19 infec-
tion. PLA2R immunofluorescence staining in glomeruli was 
focal, segmental and weak, which could not be interpreted 

as definitively positive, and needed to be correlated with 
serological levels.

In one report of membranous nephropathy and acute kid-
ney injury in COVID-19 infection, the author hypothesized 
that the development of immune deposits in membranous 
nephropathy could occur after a viral infection [4]. The tar-
get antigen in membranous glomerulopathy, PLA2R, is also 
expressed in the respiratory tract [5], potentially triggering 
anti-PLA2R immune response. Relapse in primary mem-
branous nephropathy associated with inactivated vaccine 
against COVID-19 has also been reported [3].

Electron microscopy in our case revealed organelles 
of varying sizes in the tubular epithelial cells. They were 
considered suspicious, but did not display spikes and were 
hence not diagnostic of virions. Ultrastructural confirmation 
of coronavirus particles requires their localization within 

Fig. 1  A Several glomeruli with glomerular capillary wall thicken-
ing are seen (PAS × 100). B High magnification of a glomerulus 
with thickened glomerular capillary walls and a segmental increase 
in mesangial cells (6 cells, arrow), PAS × 400. C Masson-Trichrome 

silver stain shows vacuolization of tangentially sectioned glomerular 
capillary walls (arrows), PGMTx400. D Subepithelial fuchsinophilic 
deposits are present (arrows), PGMT × 600
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vacuoles rather than being in contact with cytosol, pres-
ence of spikes, outer membrane covering and internal dots 
indicating the nucleocapsid [6], which were not convinc-
ingly identified in our case. The finding was consistent with 
reported series [2], where no definitive SARS-CoV-2 virions 
were seen in glomerular or tubular cells, arguing against a 
direct viral infection of the kidneys.

Biopsy and serum PLA2R positivity has been associated 
with viral infections such as Hepatitis B [7] and Hepatitis C 
[8]. In our patient, it is likely that COVID-19 infection trig-
gered the PLA2R antibody and membranous nephropathy.

Our case illustrates the challenges in the management 
of membranous nephropathy in the era of widespread 
COVID-19 infection. There is a paucity of data regarding 
the clinical course and outcomes of membranous nephrop-
athy cases following COVID-19 infection. In view of 
increasing infection rates in the community, we decided on 

non-immunosuppressive treatment with close monitoring as 
our initial approach.

Experts have recommended delaying immunosuppression 
for membranous nephropathy patients with nephrotic syn-
drome and/or rising anti-PLA2R antibody titer, but without 
complications and with preserved glomerular filtration rate 
[9]. Our patient had decreasing serum PLA2R antibody titer 
at the third month and subsequently declined further trend-
ing of PLA2R antibody titer. He remained nephrotic after 
8 months of non-immunosuppressive treatment, and was 
eventually started on immunosuppression based on clinical 
indications.

Our patient had partial clinical response after 2 months 
of immunosuppressive treatment. The lack of PLA2R anti-
body titer trend posed a limitation to our management of 
the patient. Without the evaluation of PLA2R antibody titer 
at the start of immunosuppression, we cannot conclude 

Fig. 2  Immunofluorescence for IgG A shows finely granular staining 
along glomerular capillary walls, while C1q B shows weaker reac-
tivity. PLA2R shows weak segmental staining which was regarded 
of uncertain significance (C). Electron microscopy reveals extensive 

podocyte foot process effacement and intramembranous, mesangial 
(D) and subepithelial (E) electron dense deposits. Tubular epithelial 
cells disclosed electron dense structures, some measuring 90  nm, 
albeit without spikes and are not confirmatory for viral particles (F)
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whether the improvement was due to treatment or immuno-
logical remission.

The clinical course of the patient and trend of PLA2R 
antibody titer remain useful guides for considering initiation 
of immunosuppressive treatment for cases of membranous 
nephropathy after COVID-19 infection.
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Table 1  Laboratory Data

Laboratory test Admission 3 months 6 months 8 months 10 months Reference

Serum biochemistry
 Sodium, mmol/L 142 142 140 142 140 136–146 mmol/L
 Potassium, mmol/L 3.7 4.3 4.0 4.2 4.7 3.5–5.1 mmol/L
 Chloride, mmol/L 109 110 109 111 107 98–107 mmol/L
 Bicarbonate, mmol/L 26.1 24.2 25.5 27.5 24.7 19–29 mmol/L
 Urea, mmol/L 4.1 5.1 4.3 4.8 5.6 2.7–6.9 mmol/L
 Creatinine µmol/L 145 121 119 129 100 59–104 µmol/L
 eGFR, mL/min/BSA 56 70 71 65 88  > 60
 Glucose, mmol/L 6.4 5.4 5.3 5.6 6.4 3.0–11.0
 Total protein, g/L 45 68–85 g/L
 Albumin, g/L 22 31 29 23 29 40–51 g/L
 Urine protein/Cr ratio g/g 7.5 11.9 7.7 9.2 4.9  < 0.2
 Urine protein 24-h g/day 8.71  < 0.13 g/day

Lipid
 Total cholesterol, mmol/L 7.66  < 5.2 mmol/L
 HDL, mmol/L 0.92  > 1.6 mmol/L
 LDL, mmol/L 5.25  < 2.6 mmol/L
 Triglycerides, mmol/L 3.28  < 1.7 mmol/L

Serology
 HBs antigen Negative
 HCV Antibody screen Negative
 HIV Antigen Negative
 Complement C3, G/L 1.59 0.9–1.8 G/L
 Complement C4, G/L 0.51 0.1–0.4 G/L
 Antinuclear antibody Negative
 Anti dsDNA IU 0.83  < 25 IU
 Anti MPO RU/mL  < 2.0  < 20 RU/mL
 Anti PR3 RU/mL  < 2.0  < 20 RU/mL
 Anti-phospholipase A2 receptor 

(ELISA), RU/mL
139.51 106.32  < 14 RU/mL

 Monoclonal gammopathy screen Negative
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