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【 CASE REPORT 】

IgA Nephropathy with Gross Hematuria Following
COVID-19 mRNA Vaccination
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Abstract:
A 28-year-old woman experienced gross hematuria after the administration of the second dose of an mes-

senger ribonucleic acid (mRNA) vaccine (BNT162b2). She was diagnosed with Immunogloblin A nephropa-

thy (IgAN) by a renal biopsy two weeks after vaccination, which revealed a mild increase in mesangial cells

and a matrix with co-depositions of galactose-deficient IgA1 and C3 in the mesangial region. The gross he-

maturia and proteinuria gradually improved without any medication, suggesting that immune activation by the

mRNA vaccine may not elicit continuous disease progression of IgAN. Thus, further studies investigating the

relationship between mRNA vaccines against COVID-19 and the progression of IgAN should be conducted.
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Introduction

Since the discovery of severe acute respiratory syndrome

coronavirus-2 (SARS-CoV2), the coronavirus disease 2019

(COVID-19) pandemic has affected over 150 million people

worldwide (1). Vaccination is one of the most important and

effective strategies in ending this issue. Currently, the Cen-

ters for Disease Control and Prevention has recommended

three types of vaccines for COVID-19: BNT162b2 (Pfizer-

BioNTech), mRNA-1273 (Moderna), and JNJ-78436735

(Johnson & Johnson). Among them, BNT162b2 and mes-

senger ribonucleic acid (mRNA)-1273 are new types of

vaccines known as mRNA vaccines. The mRNA vaccine

formulated in lipid nanoparticles induces high levels of neu-

tralizing antibodies by generating antigen-specific follicular

T cells and germinal center B cells (2) and activated CD4

and CD8 T cells (3). As of July 2021, more than 3 billion

shots’ worth of COVID-19 vaccines have reportedly been

administered worldwide.

Immunogloblin A nephropathy (IgAN) is the most com-

mon form of primary glomerulonephritis pathogenically

characterized by the deposition of immune complexes (ICs)

containing IgA, often with IgG and IgM, and complement

C3 in the glomerular mesangial region of the kidney (4).

These ICs contain aberrantly glycosylated IgA1, in which

the deficiency of galactose in the O-linked glycan of the

hinge region (Gd-IgA1) can be detected (5). Patients with

IgAN usually present with asymptomatic microscopic hema-

turia or proteinuria; however, some patients show episodic

gross hematuria after infection, especially after upper respi-

ratory infections. Thus, dysregulation of the mucosal im-

mune response is deemed to be involved in IgAN patho-

genesis.

The clinical association between mRNA vaccination and

glomerular injuries are open for discussion (6, 7). We herein

report a case of gross hematuria following BNT162b2

mRNA vaccination. A renal biopsy performed 14 days after

the onset of gross hematuria demonstrated the deposition of

Gd-IgA1 and C3 in the mesangial region, revealing that this
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Table.　Biochemical and Biomarker Test Re-
sults on Admission.

White blood cell count (×103 cells per μL) 4.6

Lymphocyte count (×103 cells per μL) 0.67

Hemoglobin (g/dL) 13.4

Platelet count (×103 cells per μL) 247

Blood urea nitrogen (mg/dL) 11

Creatinine (mg/dL) 0.70

Total protein (g/dL) 7.1

Albumin (g/dL) 4.2

IgG (mg/dL) 1,371

IgA (mg/dL) 283

C3 (U/L) 85

Anti-nuclear antibody <40

MPO-ANCA N. D.

PR3-ANCA N. D.

Anti-GBM antibodies N. D.

Proteinuria (g/gCr) 0.13

Hematuria (RBC/HPF) >100

IgG: immunoglobulin G, IgA: immunoglobulin A, MPO-

ANCA: myeloperoxidase anti-neutrophil cytoplasmic anti-

body, PR3-ANCA: proteinase 3 anti-neutrophil cytoplasmic 

antibody, anti-GBM antibody: anti-glomerular basement 

membrane antibody, N. D.: not detected, RBC: red blood 

cells, HPF: high-power field

was caused by the transient exacerbation of IgAN following

an mRNA vaccination. We also found that urinary Gd-IgA1

levels were increased at the time of the renal biopsy. Thus,

this case suggests that an enhanced immuno-response due to

the mRNA vaccine against COVID-19 may transiently in-

crease the Gd-IgA1 production, leading to gross hematuria.

Case Report

A 28-year-old woman who was a healthcare worker re-

ceived her first dose of an mRNA-based vaccine, BNT162b2

on March 22, 2021, and her second dose on April 12 (day

0). She developed a headache and fever of 39 ℃ without

any upper respiratory syndrome the following day, suggest-

ing that the symptoms were adverse events of the vaccine.

Although she reported her fever lowering on day 2, she de-

veloped gross hematuria on day 7 and was admitted to Jun-

tendo University Hospital the next day (day 8). At 17 years

old, she had been suspected of having IgAN because of a

history of gross hematuria and mild proteinuria preceded by

an upper respiratory infection. She had not undergone a re-

nal biopsy due to the spontaneous remission of the urinary

abnormalities post-tonsillectomy for chronic tonsillitis. How-

ever, she was still scheduled to undergo a renal biopsy the

next time she presented with abnormal urinary findings.

Urinary and laboratory tests on admission revealed hema-

turia and mild proteinuria without elevated serum creatinine

or blood urea nitrogen levels (Table). A renal biopsy was

performed on day 14 because the gross hematuria had not

improved. On light microscopy, the specimens contained 44

glomeruli; among them, only 6 glomeruli exhibited a mild

increase in mesangial cells and matrix, while 1 showed en-

docapillary proliferation (Fig. 1). No glomeruli with sclero-

sis or crescents were detected. Tubulointerstitial fibrosis and

inflammation were not observed. Collectively, the MEST

scores of the present case were M0, S0, E1, T0, and C0.

However, immunofluorescence (IF) staining revealed IgA

and C3 deposition in the mesangial area (Fig. 2). We also

observed colocalization of Gd-IgA1 and IgA in the mesan-

gial region using an anti-Gd-IgA1 monoclonal antibody

(KM55) (Fig. 2). Electron microscopy confirmed the

electron-dense deposits in the paramesangial region (Fig. 3).

Thus, the patient was diagnosed with IgAN. As serum and

urinary Gd-IgA1 levels are reportedly increased in patients

with IgAN (8, 9), we evaluated the levels of these biomark-

ers over time. Although serum Gd-IgA1 levels were compa-

rable between day 8 (one day after the gross hematuria on-

set) and day 42 when gross hematuria disappeared, the level

of urinary Gd-IgA1 was still the highest on day 8 before it

gradually decreased. The hematuria and mild proteinuria

gradually improved to within the normal range without any

medication (Fig. 4).

Discussion

Millions of people worldwide have received various vac-

cines, including mRNA vaccines. Several reports have re-

cently highlighted the increased risk of glomerular nephritis

recurrence following mRNA vaccination (6, 7, 10). We

herein report a case of IgAN with transient disease exacer-

bation following administration of the SARS-CoV-2 mRNA

vaccine BNT162b2.

The mRNA vaccine BNT162b2 is a nucleoside-modified

RNA encoding the SARS-CoV-2 full-length spike formu-

lated in a lipid nanoparticle and has demonstrated a high ef-

ficacy rate with acceptable adverse effects. However, a

pathogenetic association between the mRNA-COVID-19

vaccination and IgAN has been reported (7). Negrea et al.
reported that some patients showed gross hematuria after

mRNA-COVID-19 vaccination; however, this report was un-

able to determine whether gross hematuria was caused by

flare-up of IgAN itself or the development of other types of

glomerular nephritis by the mRNA vaccine (7).

In the present case, we performed a renal biopsy immedi-

ately after gross hematuria following a second mRNA-

COVID-19 vaccination; the patient was diagnosed with

IgAN. Furthermore, there is increasing evidence that IgA

deposits in glomeruli in patients with primary IgAN are Gd-

IgA1; this procedure involves staining kidney sections using

monoclonal antibody against Gd-IgA1 (KM55) (11, 12). In

this case, Gd-IgA1 colocalized with IgA deposits, indicating

that the present patient had gross hematuria due to the tran-

sient exacerbation of IgAN following mRNA vaccine BNT

162b2.

Although there have been several reports describing con-

ventional vaccine (i.e. influenza vaccine, hepatitis B vaccine

and pneumococcal vaccine)-associated kidney diseases, such
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Figure　1.　Light microscopic findings of the renal biopsy sample showing the mild increase of me-
sangial cells and endocapillary proliferation. Periodic acid-Schiff staining was performed.

Figure　2.　Immunofluorescence staining of the renal biopsy samples. IgA, galactose-deficient IgA1 
(Gd-IgA1), and C3. The samples were stained with anti-IgA and C3 antibodies (Ab) (FITC) and anti-
Gd-IgA1 monoclonal Ab (KM55; PE).

as acute kidney injury, anti-neutrophil cytoplasmic antibody

(ANCA)-related vasculitis, and minimal change disease (13),

vaccination-induced flare-up IgAN has been rarely reported.

Interestingly, although the patient had received several con-

ventional vaccines (live or live attenuated vaccine), such as

those against the hepatitis B virus, mumps, human papillo-

maviruses, and seasonal influenza, she did not show gross

hematuria after these types of vaccination, suggesting that

the specific immune response acquired by SARS-CoV2

mRNA vaccines might be involved in the appearance of

gross hematuria.

Although the pathogenesis of IgAN has not been clearly

elucidated, the overproduction of Gd-IgA1 is thought to be

first affected (5, 14); the urinary Gd-IgA1 level also in-

creases in patients with IgAN (9). Conversely, Wisnewski et

al. recently showed that IgA, not only IgG, against the

SARS-CoV-2 spike protein increased after mRNA vaccina-

tion (15). Consequently, we hypothesized that mRNA vacci-

nation increases serum and/or urine Gd-IgA1, leading to the

transient exacerbation of IgAN. However, we were unable to

detect a correlation between the serum Gd-IgA1 level and

disease activity; nonetheless, the urine Gd-IgA1 level was

highest at the onset of gross hematuria (Fig. 4), suggesting

that mRNA vaccination might affect the production of Gd-

IgA1 or its delivery to the glomerulus.

As we were unable to measure the serum level of Gd-

IgA1 before the appearance of gross hematuria, it is possible

that we only measured the serum Gd-IgA1 levels after the

peak increase of serum Gd-IgA1. Toll-like receptors (TLRs)

are a family of pattern recognition receptors that play a cru-
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Figure　3.　Electron microscopic findings of renal biopsy samples. The red arrow indicates electron-
dense deposits in the paramesangial region.

Figure　4.　Clinical course of the present case. Serum (blue 
line) or urinary (red line) Gd-IgA1 levels. These were mea-
sured on the indicated days using enzyme-linked immunosor-
bent assays. The number of urinary red blood cells/high-power 
field on the indicated days is shown (rectangle).

cial role in sensing microbial infection by the innate im-

mune system. In the pathogenesis of IgAN, we recently re-

ported that TLR9, which recognizes unmethylated CpG mo-

tifs abundant in bacterial DNA, is involved in the production

of Gd-IgA1 (16, 17). In the case of mRNA vaccination

against COVID-19, it is possible that the stimulation of

other types of TLRs (e.g. TLR7, which recognizes single-

stranded RNA) can affect the production of Gd-IgA1 (18)

Further studies are necessary to elucidate the mechanism by

which mRNA vaccines affect the exacerbation of IgAN.

Although the present patient was diagnosed with IgAN,

the hematuria and proteinuria gradually improved and disap-

peared without any medication. Le et al. evaluated the risk

factors for progression to renal failure in 1,155 Chinese

adult patients with IgAN and reported that patients with a

history of gross hematuria had better renal outcomes than

those without such a history (19). Consistent with this re-

port, the renal biopsy in our patient revealed a mild increase

in the mesangial cells and matrix; among 44 glomeruli,

there was only 1 glomerulus with endocapillary prolifera-

tion, and none had crescents. Thus, immune activation by

mRNA vaccines against COVID-19 may not induce severe

renal damage in patients with IgAN.

In conclusion, this report is the first to evaluate the renal

pathology immediately after the appearance of gross hema-

turia in a patient who developed IgAN following mRNA

vaccination against COVID-19. Although we diagnosed the

patient with IgAN, the renal biopsy specimen did not have

features of severe renal damage; our case therefore suggests

that macrohematuria following mRNA vaccination may not

worsen the outcome in patients with IgAN.

Informed consent was obtained from the patient in the present

case.
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