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Introduction 

Immunoglobulin A (IgA) nephropathy (IgAN) is the most com-

mon type of glomerulonephritis in children globally, especially 

in Asian and European countries [1]. The coronavirus disease 

2019 (COVID-19) is a global health problem that has spread from 

Wuhan city in China to places around the world since Decem-

ber 2019. The pathogen responsible for this, severe acute respi-

ratory syndrome coronavirus 2 (SARS-CoV-2), can damage the 

kidney and result in acute kidney injury (AKI) or acute tubular 

necrosis as well as a respiratory compromise [2]. After the U.S. 

Food	and	Drug	Administration	approved	the	use	of	the	Pfizer	

COVID-19 vaccine for children in 2021, a few cases of IgAN flare 

up or IgAN newly diagnosed after vaccination have been re-
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ported [3]. However, most of the newly diagnosed IgAN cases 

have been reported in adults [3]. Herein, we report a rare case of 

a pediatric patient with gross hematuria and newly diagnosed 

IgAN	after	administration	of	the	Pfizer	vaccine.	

Case report 

A 12-year-old girl was referred to our emergency department 

with gross hematuria and heavy proteinuria (random urine 

protein-to-creatinine ratio [PCR] of 4.94 g/g, normal <0.2 g/g) 

after the second dose of the messenger RNA (mRNA)-based 

COVID-19	vaccine	(Pfizer).	She	had	no	hematuria	after	the	first	

dose but developed dark-brown-to-red hematuria several 

hours after administration of the second dose of the vaccine 
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2 days prior to admission. The gross hematuria disappeared 

the	next	day;	the	patient	had	no	fever	or	urinary	symptoms	ex-

cept for hematuria, abdominal pain, and symptoms of upper 

respiratory infection over the previous 4 weeks. She denied 

performing	strenuous	exercise	or	experiencing	recent	trau-

ma. Her initial vital signs were as follows: blood pressure of 

137/80 mmHg (systolic >95th percentile +12 mmHg, diastolic 

>95th percentile), pulse rate of 90 beats/min, respiratory rate 

of	16	breaths/min,	body	temperature	of	37.2°C,	and	oxygen	

saturation of 99% for room air. Her body weight was 55.2 kg 

(86th percentile) and her height was 150.1 cm (29th percentile), 

with	a	body	mass	index	of	24.5	kg/m2 (95th percentile). Physical 

examination	revealed	no	specific	findings,	and	pretibial	pit-

ting edema was not obvious. Initial urinalysis showed severe 

microscopic	hematuria	(>60	red	blood	cells/high	power	field	

[RBCs/HPF]) and heavy proteinuria (urine PCR 2.9 g/g). Her 24-

hour urine protein level was 2,455 mg/day (71.8 mg/m2/hr). The 

dysmorphic RBC content in the urine was 43% of the total RBC. 

The urine myoglobin level was mildly elevated at 91.7 ng/mL 

(reference: 0–25 ng/mL). The initial blood test results were as 

follows: blood urea nitrogen=15.5 mg/dL, creatinine=0.8 mg/

dL, aspartate aminotransferase=20 U/L, alanine aminotrans-

ferase=9 U/L, protein=7.2 g/dL, albumin=4.4 g/dL, total choles-

terol=246 mg/dL, myoglobin <21 ng/mL (reference: 25–72 ng/

mL), C-reactive protein=0.49 mg/dL, procalcitonin=0.14 ng/mL 

(reference: <0.15 ng/mL), IgA=357 mg/dL (reference: 42–295 mg/

dL), C3=149 mg/dL (normal: 75–175 mg/dL), and C4=17.6 mg/dL 

(normal: 14–40 mg/dL). On the 3rd day of hospitalization, her 

serum protein and albumin levels decreased (6.2 and 3.5 g/dL, 

respectively), and the cholesterol level remained persistently 

high (218 mg/dL). The creatine phosphokinase (CPK) level was 

257 U/L (reference: 26–192 U/L), and urine myoglobin was nor-

malized (<21 ng/mL). We started steroid (deflazacort) therapy at 

a dose of 1 mg/kg/day and an angiotensin-converting enzyme 

(ACE) inhibitor (enalapril) at 0.1 mg/kg/day owing to suspicion 

of acute glomerulonephritis. We then conducted a kidney 

biopsy	to	confirm	the	diagnosis	on	the	6th	day	of	admission.	

Microscopic	findings	from	the	kidney	biopsy	revealed	IgAN	

Fig. 1.	Microscopic	findings	from	the	kidney	biopsy.	(A)	Mesangial	cell	proliferation	(black	arrows).	(B)	Interstitial	fibrosis	(black	arrow).	(C)	
Immunoglobulin	A	deposits.	(D)	Electron	dense	deposits	(white	arrows)	in	the	mesangial	area	(A	and	B:	hematoxylin	and	eosin	stain,	×40	and	×20;	
C: immunofluorescence staining, ×20; D: electron microscopy, ×6,000).
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as shown in Fig. 1; there were hypercellular glomeruli (<50%) 

involving	mesangial	cells	(hematoxylin	and	eosin	staining)	and	

moderate amounts of mesangial deposits (electron microscopy 

finding).	Cellular	crescents	were	found	in	five	glomeruli	(21%),	

and the epithelial cells showed slight focal effacement of the 

foot processes. The tubules showed moderate focal atrophy and 

loss	with	infiltration	of	mononuclear	cells,	together	with	mild	

interstitial	fibrosis.	Immunofluorescence	microscopy	showed	

mesangial staining of predominant IgA (3+), C3 (1+), and kappa 

(2–3+).	Therefore,	we	confirmed	our	diagnosis	of	IgAN	grade	

II (H.S. Lee's glomerular grading system). On the 10th day of 

admission, the serum creatinine and urine PCR levels were 

reduced to 0.61 mg/dL and 0.52 g/g, respectively; she was then 

discharged from the hospital. While the microscopic hematuria 

persisted, the urine PCR continued to decrease, with a value of 

0.34	g/g	approximately	1	month	after	discharge;	the	total	cho-

lesterol level at this time was 237 mg/dL. She had no hematuria 

or proteinuria (urine PCR 0.1 g/g) at 4 months after discharge 

from the hospital, and the total cholesterol level had decreased 

to 211 mg/dL. We gradually tapered off the steroid dose (0.4 mg/

kg/day). The clinical course is presented in Fig. 2. 

Discussion 

This is a case report of pediatric IgAN presenting with gross 

hematuria and heavy proteinuria related to administration of 

the second dose of the mRNA-based COVID-19 vaccine. To the 

best	of	our	knowledge,	this	is	the	first	pediatric	case	report	in	

Korea. Similar to other respiratory viruses, infection with the 

SARS-CoV-2 pathogen, which has become a global pandemic, 

can cause nephropathy in children [4]. This condition is mostly 

represented by tubular-interstitial nephritis, AKI, proteinuria, 

and hematuria [2]. However, the vaccine for SARS-CoV-2 can 

also induce glomerulonephritis in children [5]. According to a 

study by Klomjit et al. [6], IgAN is the most common kind of glo-

merulonephritis related to the mRNA-based COVID-19 vaccine. 

Globally, this is a rare case report till date. 

The pathogenesis of IgAN has a multihit hypothesis. The 

production	of	galactose-deficient	IgA1	in	the	hinge	region	

contributes to revelation of N-acetylgalactosamine glycan, 

which is highly antigenic [7].	The	galactose-deficient	IgA1	com-

bines with the autoantibody and forms circulatory immune 

complexes	in	patients	with	IgAN	who	lack	mucosal	immunity.	

Fig. 2.	Clinical	course	of	our	patient.	The	quantity	of	urine	RBCs	is	scored	according	to	five	stages	(0:	1–4	RBCs/HPF;	1:	5–9	RBCs/HPF;	2:	10–29	
RBCs/HPF;	3:	30–60	RBCs/HPF;	4:	>60	RBCs/HPF).	RBCs,	red	blood	cells;	HPF,	high	power	field;	Cr,	creatinine;	PCR,	protein-to-creatinine	ratio;	
mRNA, messenger RNA; COVID-19, coronavirus disease of 2019.
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tion for COVID-19 in children and an adult, respectively. 

In case reports of renal complications after COVID-19 vacci-

nation, most patients presented with fever and gross hematu-

ria	within	1	or	2	days	after	administration	of	the	Pfizer	mRNA	

COVID-19 vaccine and accompanied by proteinuria [3]. Ab-

del-Qader et al. [13] reported the case of a 12-year-old boy with 

IgAN who developed gross hematuria and heavy proteinuria (1.7 

g/day)	within	24	hours	after	the	first	dose	of	the	Pfizer	COVID-19	

vaccine. Our patient showed gross hematuria and proteinuria 

on the day following the second dose of mRNA-based COVID-19 

vaccination, and IgAN was newly diagnosed. The development 

of rhabdomyolysis was monitored initially because the patient 

had mild myalgia, macroscopic hematuria with laboratory 

findings	of	mildly	elevated	serum	CPK,	and	urine	myoglobin.	

However,	the	serum	CPK	did	not	exceed	1,000	U/L.	In	addition,	

the serum CPK and urine myoglobin levels resolved to the nor-

mal ranges within 2 days after intravenous fluid therapy. No-

tably, rhabdomyolysis has been reported not only in COVID-19 

infection but also as a complication of vaccination for COVID-19 

[14]. Nassar et al. [14] reported mRNA-based COVID-19 vac-

cine-related rhabdomyolysis in a 21-year-old male with a CPK 

of 22,000 U/L and presumed that it could be mediated by cyto-

kine storm and direct viral invasion. 

There have been reports of pediatric IgAN after COVID-19 

vaccination. Horino et al. [5] reported the case of a 17-year-old 

male with de novo IgAN	induced	by	the	second	dose	of	Pfiz-

er vaccination. Hematuria (>100 RBCs/HPF) and proteinuria 

(urine PCR 1.4 g/g) remained persistent even 1 week later; after 2 

months, the condition of the patient still had not improved, thus 

prompting the use of steroid pulse therapy. Morisawa and Hon-

da [15] reported a 16-year-old male with flare up of known IgAN 

after	the	second	dose	of	Pfizer	vaccination;	gross	hematuria	oc-

curred on the day of vaccination, and the authors initiated pulse 

therapy of methylprednisolone 1 g over 2 weeks from 35 days 

post vaccination followed by prednisolone 60 mg every other 

day. Since the patient showed an aggravated creatinine level of 

1.29 mg/dL on day 55, prednisolone was used daily for 4 weeks; 

azathioprine was then added. In contrast, our patient recovered 

relatively rapidly because treatment was initiated earlier than 

in the above cases. The urine PCR (0.34 g/g) and microscopic 

hematuria	decreased	approximately	1	month	after	treatment.	

The urine PCR reduced more effectively to within normal range 

(0.19 g/g) 2 months later. Microscopic hematuria was resolved 

completely after 4 months. We administered oral steroid and 

ACE inhibitor to our patient from the onset of symptoms. Ac-

Then, it is deposited in the renal glomerular mesangium and 

causes IgAN. Other pathophysiological mechanisms include 

inflammatory cascade, such as cytokines, chemokines, and 

activation of the complement pathway stimulated by immune 

complexes	[7]. With respect to COVID-19 infection, Bitencourt 

et al. [8] have suggested that SARS-CoV-2 can directly cause 

injury to the renal tubular cells and podocytes via binding to the 

ACE2 on the cellular membrane. Direct cell damage can disturb 

the clearance of angiotensin II, leading to dysregulation of the 

renin-angiotensin system [8]. In addition, through response to 

viral infection, the cytokine storm can recruit leukocytes and 

neutrophils, ultimately causing endothelial injury and AKI [2]. 

Therefore, it is plausible that SARS-CoV-2 can induce renal 

glomerular and tubular injuries by different mechanisms. Ser-

afinelli	et	al.	[4] reported two different cases of biopsy-proven 

acute tubulointerstitial nephritis in a 12-year-old girl and a sec-

ond kidney-biopsy-proven crescentic glomerulonephritis in a 

10-year-old girl with previously diagnosed Henoch–Schonlein 

purpura nephritis related to SARS-CoV-2 infection. Never-

theless, the mechanism by which the mRNA-based COVID-19 

vaccine involves the kidney is not yet obvious [3]. In a study by 

Wisnewski et al. [9] where four subjects were vaccinated with 

the	Pfizer	or	Moderna	vaccine	and	had	never	had	COVID-19	

before,	the	SARS-CoV-2	spike	antigen-specific	serum	IgA	and	

IgG	increased	geometrically	to	peak	levels	at	approximately	20	

and	7	days	after	the	first	and	second	doses	of	the	mRNA-based	

vaccine, respectively, and persisted for 100 days or more. Agrati 

et al. [10]	found	that	all	naive	COVID-19	subjects	showed	signifi-

cant elevations of the anti-receptor-binding domain antibodies 

after	the	first	and	second	doses	of	the	Pfizer	mRNA		vaccine	

(BNT162b2). Furthermore, the production of T helper 1 cyto-

kines, such as interferon-γ, tumor necrosis factor-α, and inter-

leukin	2	in	spike-specific	T	cells,	increased	significantly	[10]. In 

accordance with these results, the enhancement of the circu-

lating IgA, B, and T-cell responses after mRNA-based COVID-19 

vaccination might affect the glomerulus and cause IgAN, as in 

our case. Klomjit et al. [6] also reported new cases and relapse of 

glomerulonephritis after mRNA-based COVID-19 vaccination. 

IgAN was the most common type among patients after vacci-

nation.	This	finding	might	be	attributed	to	the	fact	that	IgA	in-

volves major immune responses after mRNA-based COVID-19 

vaccination. Udagawa and Motoyoshi [11] also reported that 

relapse and flare up of adolescent IgAN could occur after vacci-

nation even during remission. Horino et al. [5] and Kudose et al. 

[12] reported newly diagnosed cases of IgAN following vaccina-
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cording to the study by Klomjit et al. [6], the COVID-19 vaccine 

may	stimulate	preexisting	IgAN	by	immune	activation	in	sus-

ceptible patients rather than lead to the development of de 

novo IgAN. In patients with IgAN, 30% progressed to AKI and 

40% had massive proteinuria after COVID-19 vaccination [5]. In 

the present case, our patient did not develop AKI. Her clinical 

manifestations of macroscopic hematuria and proteinuria im-

proved earlier than in the abovementioned pediatric cases [5,15]. 

It was unclear whether IgA deposits were present in the kidney 

before COVID-19 vaccination or whether new IgA antibodies 

were deposited after vaccination. In either case, we should 

closely monitor the possibility of relapse and de novo IgAN af-

ter mRNA-based COVID-19 vaccination. Serial assessments of 

proteinuria and kidney function should also be performed for 

high-risk patients. 

We report a rare case of newly diagnosed IgAN associated 

with mRNA-based COVID-19 vaccine in a 12-year-old girl who 

presented with gross hematuria and heavy proteinuria. While 

the short-term clinical outcome seems favorable, we need to 

establish long-term follow-up of our patient. Further studies 

with a larger scale of cases are required to unearth the precise 

mechanisms of IgAN following mRNA-based COVID-19 vac-

cination. Pediatricians should also take into account the pos-

sibility of renal complications after COVID-19 vaccination and 

during COVID-19 infection. 
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