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Abstract
There has been growing interest in reported cases of IgA nephropathy (IgAN) flare-up following administration of the coro-
navirus disease 2019 (COVID-19) vaccine. Our patient is a previously healthy 17-year-old girl who presented with a 10-year 
history of microscopic hematuria. Because there were no abnormal findings in blood examination or ultrasonography, we 
followed her up twice per year as asymptomatic hematuria. Although she never developed gross hematuria when she had 
upper respiratory infections or received an influenza vaccine, she presented with gross hematuria and proteinuria within a 
few days after receiving the first dose of the Pfizer vaccine. We performed renal biopsy 2 weeks after the first vaccination. It 
revealed minor glomerular abnormalities with diffuse mesangial IgA deposits, and we diagnosed her with mild IgAN. Gross 
hematuria was detected after both the first and second doses, although it changed to microscopic hematuria within 1 week. 
Additionally, her proteinuria resolved spontaneously approximately 10 days after the second dose of the vaccine. Therefore, 
we opted to observe her without administering medication. The causation between COVID-19 vaccination and IgAN flare-up 
remains unclear. Several reports showed IgAN patients presenting gross hematuria following the second dose of the Pfizer 
or Moderna vaccines. However, our patient developed gross hematuria and proteinuria even after the first dose and without 
known severe acute respiratory syndrome coronavirus 2 exposure. Nephrologists should inform both patients with IgAN and 
those with asymptomatic hematuria that this side effect can occur even after the first vaccination.
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Introduction

Several cases of IgA nephropathy (IgAN) flare-up following 
administration of the coronavirus disease 2019 (COVID-
19) vaccine have been reported as the vaccinations progress 
worldwide. The Ministry of Health, Labour, and Welfare 
in Japan approved the BNT162b (Pfizer-BioNTech) and 
mRNA-1273 (Moderna) COVID-19 vaccines for individu-
als aged over 12 years old on June 1 and August 3, 2021, 
respectively. A previous report described two pediatric cases 
of IgAN presenting as gross hematuria after receiving the 
second dose of the Pfizer COVID-19 vaccine [1]. Herein, 

we report an adolescent girl who was diagnosed with IgAN 
following the first dose of the vaccine.

Case report

The patient is a previously healthy 17-year-old girl who 
presented with a 10-year history of microscopic hematuria. 
She was initially referred to our hospital following a school 
urinalysis at age of 7 years old that revealed microscopic 
hematuria. Because there were no abnormal findings in 
blood test or ultrasonography, we followed her up twice per 
year as asymptomatic hematuria. Urinary findings 4 months 
before the COVID-19 vaccination showed only microscopic 
hematuria (20–29 red blood cells/high power field (HPF)). 
Although she had never developed gross hematuria when 
she had upper respiratory infections or received an influenza 
vaccine, she presented with gross hematuria and proteinu-
ria (urine protein-creatinine ratio; 0.37 g/gCre) at a rou-
tine examination 4 days after receiving the first dose of the 
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Pfizer vaccine. She did not recognize that gross hematuria 
had started because she did not check her urine thoroughly. 
Serum creatinine was 0.58 mg/dL and estimated glomerular 
filtration rate calculated using the fifth-order formula of the 
Japanese Society of Nephrology was 109 mL/min/1.73 m3. 
Her Immunoglobulin (Ig) G, IgA, and IgM levels were 
normal (IgG 1017.1 mg/dL, IgA 300.5 mg/dL, and IgM 
59.6 mg/dL). Complement component 3 (C3) was also nor-
mal (90.7 mg/dL). She had not been exposed to severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) prior to 
the vaccination. We performed renal biopsy 2 weeks after 
the first vaccination. Light microscopy revealed mild mesan-
gial proliferation in some of the 35 glomeruli analyzed, and 
no endo-capillary or extra-capillary proliferation, sclerosis, 
or adhesion was observed. Oxford MEST-C classification 
was M0-E0-S0-T0-C0 (Fig. 1a). Immunofluorescence analy-
sis revealed diffuse mesangial IgA and C3 deposits, while 
deposition of IgG, IgM, C1q or Fibrinogen was not detected 
(Fig.  1b). Electron microscopy revealed electron-dense 
deposits in the mesangial lesions (Fig. 1c). Consequently, 
we diagnosed her with mild IgAN. Gross hematuria was 
detected after both the first and second doses, although her 
gross hematuria changed to microscopic hematuria (50–99 
red blood cells/HPF) within 1 week of each dose, and pro-
teinuria resolved (0.05 g/gCre) spontaneously approximately 
10 days after the second dose of the vaccine. Therefore, we 

opted to observe her without administering medication. 
She was followed up until 16 days after the second dose of 
the vaccine, at which point urinalysis revealed microscopic 
hematuria (30–49 red blood cells/HPF) without proteinuria 
(0.07 g/gCre).

Discussion

Following the start of the worldwide COVID-19 pandemic, 
vaccines against the virus have been rapidly developed. 
Furthermore, some vaccine candidates have already been 
authorized. However, there are several types of vaccine plat-
forms. For example, the Pfizer and Moderna vaccines are 
messenger RNA (mRNA) vaccines. mRNA vaccines are a 
new type of vaccine consisting of mRNA (e.g., that encoding 
the SARS-Cov-2 spike protein) surrounded by lipid nanopar-
ticles. mRNA vaccines have been reported to generate strong 
cellular and humoral immune responses and are easily scal-
able [2]. Clinical trials were established and many studies 
clarified the efficacy and safety of the Pfizer and Moderna 
vaccines [3]. Even in adolescents, these mRNA vaccines 
have an acceptable safety profile and are highly effective 
against COVID-19 [4, 5]. However, some cases of IgAN 
flare-up following vaccination against COVID-19 have 
been reported [1, 6–11]. In 13 cases reported previously, 

Fig. 1   Pathological findings 
(Oxford MEST-C classification 
was M0-E0-S0-T0-C0). a Minor 
glomerular abnormalities (peri-
odic acid-Schiff, × 200). b Dif-
fuse glomerular mesangial IgA 
deposits (immunofluorescence 
analysis). c Electron-dense 
deposits involving the mesan-
gium (electron microscopy)
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the timing of the appearance of gross hematuria after the 
first or second vaccine dose ranged from 1 to 5 days (median 
1 day; interquartile range; 1–2 days) [1, 6–11]. Our patient 
similarly presented with gross hematuria within 4 days of the 
first vaccine dose. The causation between COVID-19 vacci-
nation and IgAN flare-up remains unclear. There are several 
reports of IgAN patients presenting with gross hematuria 
following the second dose of the Pfizer or Moderna vaccines 
[1, 6–11]. Rahim et al. suggested that a delayed-type hyper-
sensitivity was associated with the IgAN flare [7]. Although 
most cases of IgAN flare-up occurred after the second vac-
cine dose, two patients with IgA vasculitis and one kidney 
transplant recipient with IgAN developed gross hematuria 
even after the first dose of the vaccine and without known 
SARS-CoV-2 exposure, such as in the present case [8, 10]. 
Therefore, this side effect is possibly unrelated to the anti-
SARS-CoV-2 antibody response.

Additionally, as in our patient, there are some cases newly 
diagnosed with IgAN by observation of new-onset gross 
hematuria. One had moderate to severe tubulo-interstitial 
scarring on renal biopsy, which suggested that he had under-
lying preexisting IgAN that was exacerbated by vaccination 
[1]. In contrast, in Japan, we are successful at early detection 
of chronic glomerulonephritis owing to the school urinalysis 
system. The Japan Society of School Health recommends 
that doctors follow up patients with asymptomatic hematu-
ria once or twice per year. Therefore, many pediatric neph-
rologists are following patients with subclinical IgAN that 
has yet to be diagnosed because of the finding of hematuria 
alone. As vaccinations progress, some of these patients may 
ultimately be diagnosed with IgAN because of post-vacci-
nation gross hematuria. Nephrologists should inform both 
patients with IgAN and those with asymptomatic hematuria 
that this side effect can occur even after the first dose of the 
COVID-19 vaccine.

According to the 2020 Japanese Society for Pediatric 
Nephrology guidelines for pediatric IgA nephropathy [12], 
renal biopsy should be considered when the patient has pro-
teinuria and hematuria persisting for 6 months or recurrent 
gross hematuria. However, we performed renal biopsy soon 
after the first gross hematuria because of the possibility that 
the patient could not undergo appropriate medical follow-up 
while studying abroad. Nevertheless, her gross hematuria 
and proteinuria improved within 2 weeks after the second 
dose of the vaccine. Most reported cases also recovered 
spontaneously within a short period of time and without 
medication [1, 7, 8, 11]. Therefore, patients who present 
with gross hematuria and proteinuria following vaccina-
tion against COVID-19 can be observed without perform-
ing renal biopsy unless their renal function deteriorates. In 
contrast to such cases, there are previous reports of IgAN 
patients who were found to have acute kidney injury follow-
ing the vaccination and who required medication, such as 

steroids or renin–angiotensin–aldosterone system inhibitors 
[1, 8, 9]. Excluding renal transplant and dialysis cases from 
the reported 13 patients, 3 of the 7 patients with available 
data on renal function before the IgA flare-up had elevated 
serum creatinine levels after vaccination [1, 8, 11]. These 
three patients with acute kidney injury already had persistent 
severe proteinuria prior to the vaccination. It suggests that 
patients with severe proteinuria should be more aware of the 
side effect of the COVID-19 vaccine. However, the IgAN 
patients who required medication only comprised four of the 
thirteen reported IgAN cases; two had acute kidney injury, 
and others were diagnosed with IgAN for the first time [1, 
8, 9, 11]. Furthermore, in a patient with new-onset IgAN 
who was administered steroids, an acute exacerbation of the 
preexisting moderate IgAN had been predicted because of 
chronic lesions on renal biopsy [1]. Therefore, nephrologists 
should closely follow up patients who develop glomerulo-
nephritis after vaccination against COVID-19. However, 
patients who had only asymptomatic microscopic hematuria 
prior to the vaccination may be less likely to require addi-
tional treatment. Finally, we should recognize that there is 
no need to avoid vaccination more than necessary.
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