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Abstract

Background: Documented cases of de novo  
glomerular disease or relapse of pre-existing 
glomerular disease was acquired shortly after  
administration of COVID-19 messenger RNA 
(mRNA) vaccinations.

Objectives: to present a case of a 64-year-old fe-
male who received the Pfizer-BioNTech COVID-19 
vaccination as a first dose and then experienced a 
relapse of minimal change disease (MCD) present-
ing with nephrotic syndrome.

Case presentation: The presenting symptom was 
ankle swelling and frothy urine which started 9 
days after the first dose of vaccine. Albumin lev-
el was 24 g/L, urine albumin/creatinine ratio was 
668 mg/mmol, Creatinine had risen to 1.3 mg/dl, 
urine analysis showed 3+ protein. light microscopy 
showed 17 patent glomeruli, one of which was glo-
bally sclerosed. There was mild focal increase in 
mesangial matrix with occasional atrophic tubules 
with minor interstitial scarring affecting less than 
5% of cortical area. There was moderate fibrointi-
mal thickening. In electron microscopy, 100% of 
podocyte foot process were effaced with microvilla-
tion and marked cytoplasmic vacuolation. The find-
ings were consistent with minimal change disease 
(MCD) with mild chronic renal parenchymal dam-
age. The patient started furosemide 80 mg daily for 
21 days after the onset of complaints. prednisolone 
1 mg/kg was initiated 1 week and patient`s symp-
toms improved. The patient achieved a complete 
remission 4 weeks after initiation of prednisolone.

 
 
 
 
Conclusion: For the best management of MCD 
as a potential side effect following COVID-19  
vaccination, more knowledge is required.
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Introduction

At the end of 2019, a novel coronavirus (SARS-CoV-
2) was identified as a cause of significant mortality and 
morbidity worldwide (1). Several COVID-19 vaccines were 
developed and widely used to fight this contagious disease 
(2). These vaccines are very effective at preventing serious 
illnesses, hospitalization and death from all current virus 
variants (2). 

Multiple side effects of use of these vaccines have 
been identified including a reported case with de novo 
glomerular disease or relapse of pre-existing glomerular 
disease developed shortly after administration of COVID-
19 messenger RNA (mRNA) vaccines (58-59-60 up to 
date) (3).

Here, we are reporting a case of a 64-year-old female 
who developed relapse of minimal change disease (MCD) 
presenting with nephrotic syndrome after her first dose 
of the Pfizer-BioNTech COVID-19 vaccine, an mRNA-
based vaccine against severe acute respiratory syndrome 
coronavirus 2 (SARS CoV-2).

Case presentation

A case of 64-year-old female with past history of nephrotic 
syndrome presented at King Abdul-Aziz Specialist 
Hospital, Taif, Saudi Arabia. She was proved by biopsy to 
have minimal change disease that had been diagnosed 10 
years ago when she was 54 years. The case was treated 
successfully with prednisolone for around 25 weeks. She 
had been on regular follow-up with the nephrology service 
since then, and did not show any evidence of relapse 
during this period.  Recently, 9 days after her first dose of 
Pfizer-BioNTech COVID-19 vaccine, the patient presented 
with full-blown nephrotic syndrome.

Clinical Findings: The presenting symptom was ankle 
swelling and frothy urine that started around 9 days 
after her initial dose of vaccine. She was not taking any 
medications, including nonsteroidal anti-inflammatory 
drugs. Physical examination revealed bilateral peripheral 
pitting edema up to her mid thighs. She was afebrile and 
hemodynamically stable with a blood pressure of 122/67 
mm. Her oxygen saturation was 98% in room air. There 
was no evidence of autoimmune diseases, infection, 
allergic exposure, or an underlying malignancy and the 
rest of the examination was unremarkable. 

Diagnostic Focus and Assessment:  The patient was 
admitted in hospital for 21 days after the onset of the 
complaints and laboratory investigation revealed an 
albumin level of 24 g/L and urine albumin/creatinine ratio 
of 668 mg/mmol. Creatinine had risen to 1.3 mg/dl from 
a baseline of 80 mg/dl. Urinalysis showed 3+ protein. 
Laboratory investigation for antinuclear antibody (ANA), 
urine and serum protein electrophoresis, hepatitis B and 
C, HIV serologies all were negative. C3 and C4 were within 
normal limits. A diagnostic kidney biopsy was performed 
approximately 3 days after admission (24 days after onset 
of the symptoms and 33 days after his first dose of Pfizer-
BioNTech COVID-19 vaccine (Figure 1). 

Light microscopy showed 17 patent glomeruli, 1 of which 
was globally sclerosed. There was mild focal increase 
in mesangial matrix with occasional atrophic tubules 
seen with minor interstitial scarring affecting less than 
5% of cortical area. Six small arteries showed moderate 
fibrointimal thickening. Immunofluorescence microscopy 
revealed non-significant mesangial positivity for C1q (1+), 
C3 (1+) and IgM (traces). Electron microscopy revealed 
almost 100% of podocyte foot process were effaced with 
microvillation and marked cytoplasmic vacuolation. There 
were no electron-dense deposits. Overall, the findings were 
consistent with MCD with mild chronic renal parenchymal 
damage (glomerulosclerosis 6% , IFTA less than 5%) and 
arteriosclerosis (Figures 2 and 3).
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Figure 1. Timing of vaccination, symptoms, admission and kidney biopsy

Figure 2. Findings of MCD with mild chronic renal parenchymal damage (glomerulosclerosis 6% , IFTA less than 
5%)
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Figure 3. Findings of MCD with arteriosclerosis

Therapeutic Focus and Assessment:  The patient started furosemide 80 mg daily for 21 days after the onset of complaints. 
Prednisolone 1 mg/kg (total 70 mg daily) was initiated 1 week later when the biopsy result was available. The patient’s symptoms 
were getting better quickly with rapid weight loss starting 7 days post Prednisolone initiation, with 8 kg being lost over the subsequent 
week. Repeated investigations were done 2 weeks post kidney biopsy. The investigations demonstrated trended down kidney 
function with a creatinine of 1.1 mg/dl, and an improvement of serum albumin from 20 to 30 g/L and 24-hour urine collection of 
proteinuria 7.5 g.  The patient achieved a complete remission 4 weeks after initiation of Prednisolone, then prednisolone was 
tapered slowly over a period of 6 months with careful follow-up of proteinuria.

Table 1. Prednisolone tapering over 6 months with follow-up of proteinuria
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Discussion

There are several COVID-19 vaccines validated for use by 
the public. The first mass vaccination program started in early 
December 2020 and these provided strong protection against 
serious illness, hospitalization and death from the COVID-
19 pandemic (2). However there are growing numbers of  
cases with glomerular diseases of both de novo glomerular 
disease and relapse of pre-existing glomerular disease that 
have been reported shortly after administration of COVID-19 
messenger RNA (mRNA) vaccines (Moderna mRNA-1273 
and Pfizer-BioNTech BNT162b2) . However, these cases 
are rare and the causal link with the COVID-19 vaccine is 
not clearly established. De novo glomerular diseases have 
been described following COVID-19 vaccination include IgA 
nephropathy (4,5), Anti-neutrophilic cytoplasmic antibody 
(ANCA)-associated vasculitis (4), Minimal change disease 
(6,7,8,9), and Anti-glomerular basement membrane (anti-
GBM) nephritis (5).  In addition, a relapse of the glomerular 
diseases has been reported following COVID-19 vaccination 
and includes IgA nephropathy (10), Primary membranous 
nephropathy (11), and Complement-mediated thrombotic 
microangiopathy (12). Three case reports of minimal change 
disease are summarized in (Table 2).

The COVID-19 vaccines use different ways to stimulate host 
immunity by enhancing T cells response resulting in production 
of cytokines like interferon γ, tumor necrosis factor α, and 
interleukin 2 that can lead to podocytopathies and enhance 
B-cell production of immunoglobulins in predisposed patients 
(4). These cytokines are likely the key factors for triggering 
either de novo or relapse of glomerular disease in those 

patients (4). Our case supports a link between COVID-19 
vaccine and relapse of MCD. Although a causal association 
cannot be firmly confirmed, we believe that clinicians should 
be aware of MCD presenting with nephrotic syndrome as a 
possible side effect.

The number of de novo or relapse of MCD cases after Covid-
19 vaccine is not significant based on reported literature but it 
must be taken into account that not all patients with relapsed 
nephrotic syndrome post-COVID vaccine were biopsied and 
doubtless not all cases of de novo MCD have been reported 
(5,6). Therefore, the actual number is likely higher.

The majority of the relapse of MCD cases have been reported 
post Pfizer-BioNTech administration. But de novo cases 
complicated with Moderna COVID-19 mRNA vaccination (9) 
and with the non-mRNA-based AstraZeneca vaccine have 
also been reported (16). 

Complete remission of nephrotic syndrome can be achieved 
with steroid alone or with addition of calcineurin inhibitors 
in the majority of MCD cases (17). However, we don’t have 
solid guidelines that help the nephrologist to either proceed 
or not with second dose or (booster) dose of vaccine in those 
populations or use a different vaccine type to reduce the risk 
of relapse. 
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Figure 4. Prednisolone tapering over 6 months with follow-up of proteinuria
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Table 2. Case reports with presumed relapse of MCD following vaccination for COVID-19

The COVID-19 vaccines use different ways to stimulate host 
immunity by enhancing T cells response resulting in production 
of cytokines like interferon γ, tumor necrosis factor α, and 
interleukin 2 that can lead to podocytopathies and enhance B-
cell production of immunoglobulins in predisposed patients (4). 
These cytokines are likely the key factors for triggering either 
de novo or relapse of glomerular disease in those patients 
(4). Our case supports a link between COVID-19 vaccine and 
relapse of MCD. Although a causal association cannot be firmly 
confirmed, we believe that clinicians should be aware of MCD 
presenting with nephrotic syndrome as a possible side effect.
The number of de novo or relapse of MCD cases after Covid-
19 vaccine is not significant based on reported literature but it 
must be taken into account that not all patients with relapsed 
nephrotic syndrome post-COVID vaccine were biopsied and 
doubtless not all cases of de novo MCD have been reported 
(5,6). Therefore, the actual number is likely higher.

The majority of the relapse of MCD cases have been reported 
post Pfizer-BioNTech administration. But de novo cases 
complicated with Moderna COVID-19 mRNA vaccination (9) 
and with the non-mRNA-based AstraZeneca vaccine have also 
been reported (16).

Complete remission of nephrotic syndrome can be achieved 
with steroid alone or with addition of calcineurin inhibitors in 
the majority of MCD cases (17). However, we don’t have solid 
guidelines that help the nephrologist to either proceed or not with 
second dose or (booster) dose of vaccine in those populations 
or use a different vaccine type to reduce the risk of relapse. 

Conclusion

More information is needed to guide optimal management of 
MCD as a potential consequence after COVID-19 vaccine.

Ethical considerations: Written consent informed consent 
was provided by the patient for the preparation and publication 
of this case report and  ethical approval for the study was 
obtained from the research ethics committee of King Abdul-
Aziz Specialist Hospital, Taif, Saudi Arabia.
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