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A de novo case of minimal change disease following the first dose
of the Moderna mRNA-1273 SARS-CoV-2 vaccine without relapse
after the second dose
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Abstract

In recent times, new onset or relapse of nephrotic syndrome following the first dose of SARS-CoV-2 vaccines has been
reported. Although the vaccination could trigger nephrotic syndrome, the question of whether the same vaccine should be
administered as the second dose remains unanswered. A 25-year-old woman had taken the Moderna mRNA-1273 SARS-
CoV-2 vaccine (mRNA-1273) and 26 days later, she noticed facial and peripheral edema. One week later she was referred
and admitted to our hospital, wherein laboratory tests revealed that her serum creatinine level, serum albumin level, and
urine protein—creatinine ratio were respectively 0.79 mg/dL, 2.5 g/dL, and 7.0 g/gCr. After a thorough inpatient examination
including renal biopsy, she was diagnosed with minimal change disease (MCD) and treatment with steroids was initiated.
She achieved complete remission the next day and did not experience a relapse upon receiving the second mRNA-1273 dose
56 days after the first, under treatment with 35 mg/day of oral prednisolone. This case report yields insight into determining

whether patients who develop de novo MCD after the first mRNA-1273 dose should receive the second dose.
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Introduction

We have been in the midst of a global severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) pandemic since
2019. Multiple vaccines have been developed. While vac-
cines have benefits such as reduction of mortality and dis-
ease severity, some of the side effects are not fully clarified.

In recent times, several cases of new onset of autoimmune
diseases such as autoimmune liver disease, Guillain—-Barré
syndrome, and systemic lupus erythematosus have been
reported after administration of SARS-CoV-2 vaccine. How-
ever, whether any causal relationship exists between SARS-
CoV-2 vaccination and the onset of autoimmune disease has
yet to be clarified [1].
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With regard to renal disease, Bomback et al. reported
cases of new onset or recurrence of nephrotic syndrome after
the administration of the first dose of SARS-CoV-2 vaccine
[2]. According to this study, IgA nephropathy and minimal
change disease (MCD) have been reported as causative dis-
eases of nephrotic syndrome after SARS-CoV-2 vaccina-
tion, and the number of reports of these disorders is greater
than that of other causative ones such as vasculitis. A recent
clinical report has noted a correlation with gross hematuria
following SARS-CoV-2 vaccination in patients with glo-
merulonephritis, particularly IgA nephropathy [3]. In this
report, Matsuzaki et al. suggested that CD4+ and CD8+ T
cells activated by mRNA vaccination might produce sev-
eral proinflammatory cytokines and that mRNA vaccination
might affect the production of glycosylation-abnormal IgA
through Toll-like receptor signaling.

In MCD that develops after SARS-CoV-2 vaccination, as
in IgA nephropathy, it is presumed that the vaccine’s effect
on the immune response is related to the development of
renal disease, and several studies have reported about MCD
after SARS-CoV-2 vaccination [4-6]. However, to the best
of our knowledge, there are only a few case reports of de
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novo MCD after vaccination and safe completion of a second
dose of the same type of vaccine. Herein, we report the case
of a 25-year-old woman with no remarkable medical history
who developed MCD following the first dose of mRNA-
1273 vaccine without relapse after the second dose.

Case report

Our patient was a previously healthy 25-year-old woman
with no medical history. She had received regular physical
examinations and never reported any renal dysfunction or
abnormal urinalysis.

She denied using any prescription or over-the-counter
medications, including nonsteroidal anti-inflammatory
drugs. She received the first dose of Moderna SARS-CoV-2
mRNA-1273 vaccine, and after 26 days, she experienced
facial and peripheral edema. One week later, she was
referred and admitted to our hospital.

On admission, she was 160 cm tall and weighed 58.6 kg,
showing a weight gain of 6.6 kg over her normal weight.
Her blood pressure and heart rate were 132/83 mm Hg and
71 beats/min, respectively. Physical examination revealed
pitting edema in the upper and lower extremities, face, and

Table 1 Laboratory data on admission

abdomen. Respiratory sounds were clear, and no pulmonary
murmurs were detected. Laboratory tests revealed the fol-
lowing: serum creatinine, 0.79 mg/dL; serum urea nitrogen,
15.8 mg/dL; albumin, 2.5 g/dL; total cholesterol, 241 mg/
dL; triglycerides, 57 mg/dL. Test results for hepatitis B
surface antigen and antibodies to hepatitis C virus were
negative. The levels of complement C3 and C4 were within
reference ranges, and tests for anti-neutrophil cytoplasmic
antibody, anti-glomerular basement membrane antibodies,
and antinuclear antibody were also negative. Urinalysis
revealed protein (3 +), and urinary sediment showed 1-4
red blood cells per high-power field, glass cylinders, and
epithelial cylinders. The urine protein—creatinine ratio was
7.06 g/g Cr (Table 1). Chest X-ray imaging revealed a small
amount of pleural effusion. On abdominal ultrasonography,
the kidneys had normal size, and there was no evidence of
urinary tract obstruction.

A diagnosis of de novo nephrotic syndrome was given,
which was subsequently treated with 500 mg/day of methyl-
prednisolone administered intravenously for 3 days and then
45 mg/day of prednisolone administered orally.

On day 9 of hospitalization, a percutaneous kidney biopsy
was performed. The results are shown in Fig. 1. Thirteen
glomeruli were observed, with no adhesions, crescent

Blood cell count Immunology Urinalysis
WBC 5600 /pL CRP 0.05 mg/dL pH 7
Hb 13.2 g/dL ASLO 28 U/mL Gravity 1.005
Plt 201 103 /juL RF 13 1U/mL Protein B+

IeG 976.8 mg/dL Sugar -)
Blood chemistry IgA 213.9 mg/dL Blood (+)
TP 53 g/dL IgM 200.3 mg/dL RBC 1-4 /HF
Alb 2.5 g/dL C3 88.2 mg/dL Glass cylinder 5-9 /HF
AST 25 U/L C4 22.8 mg/dL Epithelial cylinder 1-4 /HF
ALT 31 U/L CHS50 28.6 U/mL Na 16 mEq/L
T-Bil 1.1 U/L Antinuclear antibody <40 K 8.9 mEqg/L
UN 15.8 mg/dL PR3-ANCA <1 U/mL Cl 15 mEq/L
Cr 0.79 mg/dL MPO-ANCA <1 U/mL Cr 29.74 mg/dL
eGFR 73.7 mL/min/1.73 m? anti GBM antibody <2 U/mL UN 182.2 mg/dL
Na 140 mEqg/L TP 210.1 mg/dL
K 4.5 mEq/L TP/Cr 7.06 g/g Cr
Cl 106 mEqg/L Selectivity index 0.09
HDL-chol 99 mg/dL
LDL-chol 130.7 mg/dL
T-chol 241 mg/dL
TG 57 mg/dL

WBC white blood cell, Hb hemoglobin, Plt platelet, TP total protein, Alb albumin, AST aspartate aminotransferase, ALT alanine aminotrans-
ferase, T-Bil total bilirubin, UN urea nitrogen, Cr creatinine, eGFR estimated glomerular filtration rate, HDL-chol high-density lipoprotein cho-
lesterol, LDL-chol low-density lipoprotein cholesterol, T-chol total cholesterol, TG triglyceride, CRP C-reactive protein, ASLO anti streptolysin
O, RF rheumatoid factor, CH50 complement activity, PR3-ANCA proteinase3-anti-neutrophil cytoplasmic antibody, MPO-ANCA myeloperoxi-
dase anti-neutrophil cytoplasmic antibody, anti GBM antibody anti—glomerular basement membrane antibodies, RBC red blood cell
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Fig. 1 Electron micrograph featuring a glomerular capillary loop
with diffuse podocyte effacement (black bar=>5 pm)

formation, sclerosis, or segmental lesions, and all glomeruli
were intact. The lumen of the glomerular capillaries was
well maintained, and no increase in cellular components in
the mesangium or thickening of the basement membrane was
observed. The tubular epithelium was congested and swol-
len. Sclerotic changes in the small vasculature were mild.
Immunofluorescent antibody assay showed no significant
immune complex deposition.

Four glomeruli were examined by electron microscopy.
No melting-like changes or tear images were observed in
the basement membrane. The loss of foot processes was
observed locally, and the swelling of epithelial cells was

Fig.2 Timeline of clinical
events from the first vaccina-
tion to the last hospital visit.
mPSL methylprednisolone, PSL
prednisolone

mPSL500mg
for 3days

mild. There were no remarkable electron-dense deposits.
These findings were consistent with MCD.

The patient achieved complete remission the next day
and did not experience a relapse upon receiving the second
mRNA-1273 dose 56 days after the first while under treat-
ment with 35 mg/day of oral prednisolone (Fig. 2).

Discussion

There have been several reports of the onset and recur-
rence of nephrotic syndrome after administration of mRNA
SARS-CoV-2 vaccine [2]. A study revealed that an individ-
ual’s antibody production peaks 2—4 weeks after receiving
mRNA-1273 vaccine [7]. Here, our patient was diagnosed
with de novo nephrotic syndrome nearly 4 weeks after the
first mRNA-1273 dose, coinciding with the time when anti-
body production peaks [7]. Collectively, this suggests that
the vaccine was involved in the development of her MCD.
Therefore, a second dose of the same vaccine can induce
relapse of MCD. While this risk may exist, two doses of
mRNA-1273 showed high efficacy in preventing SARS-
CoV-2 infection [8]. Thus, it should be clarified if and when
the second dose of the same vaccine should be given to the
patient with de novo MCD following first vaccination.

Few case reports of de novo MCD after vaccination and
successful completion of the second dose of the same vac-
cine type have been available [2, 9]. Our patient experienced
this condition 26 days after receiving the first mRNA-
1273 dose, although remission quickly occurred following
administration of intravenous methylprednisolone and was
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maintained with 35 mg/day of oral prednisolone even after
she was given the second mRNA-1273 dose.

Interestingly, compared with BioNTech/Pfizer SARS-
CoV-2 vaccine (BNT162b2), mRNA-1273 was proven to
stimulate the production of a larger number of antibodies
[10]. Serologic testing from an investigation by Steensels
et al. [10] showed that 6-10 weeks after administering the
second mRNA-1273 dose to a subset of participants, these
individuals were found to have titers of antibodies against
the SARS-CoV-2 nucleocapsid protein that were 2.5 times
higher than those detected in participants vaccinated with
BNT162b2. Nevertheless, from two related studies, it
appears that such antibody activity does not endure beyond
6 months; one noted that pseudovirus neutralization activi-
ties decreased by 81% within 2 weeks to 6 months follow-
ing the second mRNA-1273 dose (50% inhibitory dilution
[IDs] of geometric mean titers: 358 [95% CI 297—430] at
14 days postvaccination vs. 67 [95% CI 49-92] at 180 days
postvaccination; P <0.001) [11], and another reported an
84% decline in pseudovirus neutralization activities during
this same timeframe after the second BNT162b2 dose [12].
Heeding these outcomes, it is not unreasonable to presume
that immunogenicity will be greater and last longer upon
vaccination with mRNA-1273 relative to BNT162b2, at least
over the shorter term.

Based on previous research, MCD is believed to result
from podocyte injuries caused by an abnormal T-cell
response [13]. As such, considering that immunogenicity
from mRNA-1273 is likely stronger than that of BNT162b2,
physicians might need to prescribe immunosuppressive
treatments for longer periods to individuals vaccinated with
the former. It will also be important that they monitor the
clinical course of patients to ensure that MCD relapse does
not occur, though the duration of this therapy will depend
on the longevity of the antibody titer and immunogenicity
induced by the vaccine. However, answers to these questions
remain presently unclear.

This case report yields insight into determining whether
patients who develop de novo MCD after the first mRNA-
1273 dose should receive the second dose. Our data tenta-
tively suggest that it may be safely administered alongside
immunosuppressive treatment, so long as the patient has
achieved complete remission. However, the patient was taking
35 mg/day of steroids at the time of the second vaccination,
and we must consider the possibility that nephrotic syndrome
would have relapsed after the second vaccination if the steroid
dosage at that time had been lower. Moreover, the appropriate
type and dosage of immunosuppressive medications to pre-
vent relapse of nephrotic syndrome after vaccination has not
yet been clarified. Future investigations on similar cases are
warranted to elucidate mechanisms underlying the emergence
of MCD after SARS-CoV-2 mRNA vaccinations.
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