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Abstract

Newly-diagnosed or relapses of immunoglobulin A nephropathy (IgAN) have been associated

with COVID-19 vaccination in the literature. Most reported cases were mild clinical diseases

characterized by microscopic haematuria and do not require dialysis treatment. This current case

report describes a 55-year-old male patient that presented to the emergency department with

acute kidney injury after receiving the first dose of the mRNA-1273 COVID-19 vaccine. After

admission, his renal function deteriorated rapidly, and then he developed uraemic encephalopa-

thy. He underwent emergency haemodialysis with a rapid improvement in his mental status. Renal

biopsy showed newly-diagnosed IgA nephropathy along with markedly elevated plasma level of
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galactose-deficient-IgA1 (Gd-IgA1) antibody. The patient did not receive immunosuppressive

treatment and is now dialysis-free. Immune activation is considered an essential factor in devel-

oping or exacerbating IgAN following COVID-19 vaccination. This current case report demon-

strates that elevated Gd-IgA1 antibody may be the potential mechanistic link between COVID-19

vaccination and IgAN.
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Introduction

Immunoglobulin A nephropathy (IgAN)
following vaccination for the coronavirus
disease 2019 (COVID-19) has been reported
after the worldwide vaccination pro-
gramme. For example, most reported
patients suffering from de novo or relapsed
IgAN had received an mRNA vaccine,
either BNT-162b2 (Pfizer) or mRNA-1273
(Moderna),1,2 while a few cases of IgAN
were reported after the ChAdOx1-S
(AstraZeneca) vaccination.3 Most cases
reported in the literature had mild disease
and the IgAN resolved spontaneously after
conservative treatments.4 This current case
report describes a patient with newly-
diagnosed IgAN that presented with acute
kidney failure 2 weeks after receiving the
first dose of the mRNA-1273 vaccine. To
the best of our knowledge, this is the first
report of newly-diagnosed IgAN associated
with the COVID mRNA vaccination pre-
senting as nephrotic syndrome, acute
kidney injury progressing to uraemia and
concomitant elevation of plasma galactose-
deficient IgA1 (Gd-IgA1) antibody.

Case report

On 26 August 2021, a 55-year-old male
patient presented to the Emergency
Department, Far Eastern Memorial

Hospital, New Taipei City with acute

kidney injury (AKI) and abnormal liver

function having experienced nausea, vomit-
ing and general malaise for 2 weeks after

receiving the first dose of the mRNA-1273

vaccine on 12 August 2021. He had nomajor

systemic disease, no genetic or psychosocial
history, except chronic hepatitis B infection.

Nine months before admission, a compre-

hensive health check-up report showed
normal renal function without microscopic

haematuria or proteinuria. Laboratory tests

revealed the following levels: serum blood

urea nitrogen 54mg/dl (reference range 7–
25mg/dl); creatinine 1.94mg/dl (reference

range 0.7–1.3mg/dl); total bilirubin

0.85mg/dl (reference range 0.3–1.0mg/dl);
aspartate aminotransferase 86 U/l (reference

range 13–39U/l); and alanine aminotrans-

ferase 114U/l (reference range 0–41U/l).

Gross haematuria was not noted in this
patient. Complete blood cell count showed

the following: white cell count 10 540 cells/

ll (reference range 3800–10 400 cells/ll);
haemoglobin 19.9 g/dl (reference range

13.0–17.0 g/dl); and platelet count 130 000/

ll (reference range 140 000–400 000/ll).
On admission on 19 September 2021, his

body temperature was 36.2�C, pulse rate 80
beats per minute, respiratory rate 20 times

per minute and blood pressure 110/
90mmHg. Urinalysis revealed proteinuria,
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haematuria and pyuria (4þ urine protein,
35.6 red blood cells per high-power field
and 21.7 white blood cells per high-power
field). Granular casts and free epithelial
cells were found in the urine sediment.
Abdominal ultrasonography was unre-
markable. His serum albumin and globulin
were 2.0 g/dl (reference range 3.5–5.7 g/dl)
and 3.5 g/dl (reference range 2.0–3.5 g/dl),
respectively. His 24-h urine protein excre-
tion was 11.57 g (reference range <0.2 g).
Unfortunately, his renal function deterio-
rated rapidly after admission. Uraemic
encephalopathy with generalized seizures
ensued. Magnetic resonance imaging was
undertaken and reported no intracranial
space-occupying lesion. He was treated
with emergency haemodialysis and his con-
sciousness quickly improved.

Elevated serum IgA (505.1mg/dl; refer-
ence range 66–433mg/dl) and decreased
complement C3 (78.2mg/dl; reference range
87.0–200.0mg/dl) and complement C4
(12.2mg/dl; reference range 19.0–52.0mg/
dl) were noted. Renal biopsy was then per-
formed on 1 October 2021 (Figure 1).
Microscopically, the glomeruli showed focal
mild increase of mesangial cellularity and
matrix in more than 50% of glomeruli

(M1).Many tubules showed flattened epithe-
lium with loss of nuclei, compatible with
acute tubular necrosis (ATN). There was no
endocapillary hypercellularity (E0), absence
of segmental glomerulosclerosis (S0) and
absence of crescent formation (C0). An esti-
mated 20% of the cortical area showed tubu-
lar atrophy (T0) and interstitial fibrosis with
focal mononuclear cell infiltration was noted.
Periodic acid Schiff stain revealed focal mild
mesangial proliferation. The immunofluores-
cence study showed granular deposition of
IgA and C3 (þþ). The pathological diagno-
ses were IgAN and ATN. The Oxford
Classification of IgA nephropathy (MEST-
C) was M1E0S0T0C0.5

Based on the pathological findings, the
patient’s plasma level of Gd-IgA1 antibody
was measured using an enzyme-linked
immunosorbent assay (Immuno-Biological
Laboratories (IBL America), Minneapolis,
MN, USA). The result was 21 603 ng/ml.
The patient did not receive immunosuppres-
sive treatment. The total serum IgA level
decreased over time and follow-up
serum IgA before hospital discharge was
within reference range (382.2mg/dl).
Three months after admission, follow-up
creatinine decreased to 4.0mg/dl. The

Figure 1. Representative photomicrographs of tissue sections from a renal biopsy undertaken from a
55-year-old male patient that presented with acute kidney injury and abnormal liver function having expe-
rienced nausea, vomiting and general malaise for 2 weeks after receiving the first dose of the mRNA-1273
COVID-19 vaccine. (a) The glomeruli showed mild increase of mesangial cellularity and matrix (scale bar
20mm) along with (b) significant immunoglobulin A deposition (þþ) (scale bar 20mm) and (c) Many tubules
showed flattened epithelium with loss of nuclei, compatible with acute tubular necrosis (scale bar 20mm).
The colour version of this figure is available at: http://imr.sagepub.com.
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patient recovered from renal failure and is
dialysis-free, but proteinuria persists. The
above case report was written according to
the CARE guidelines.6

Discussion

Immunoglobulin A nephropathy, or
Berger’s disease, is the most common pri-
mary glomerulonephritis globally, with the
highest incidence in eastern Asia.7 IgAN is
thought to be an autoimmune disease with
genetic predispositions.8 Notably, bacterial
infections, various viral infections, includ-
ing the COVID-19,9 may induce IgAN
and IgA vasculitis.8

Recently published case reports have
raised concerns about de novo or relapsed
IgAN following COVID-19 vaccination.4

According to the literature, most post-
vaccination glomerulonephritis is minimal
change disease or IgAN.2 Typically, post-
vaccination IgAN presents as gross haema-
turia and is self-limiting.10,11 In a large case
series reported recently,2 among a total of 13
cases of IgAN (eight new and five relapse
cases, only three patients received immuno-
suppression. Notably, most newly-diagnosed
and relapse cases improved under conserva-
tive treatments within 2 weeks and no case
required dialysis.2 In the recent case series,12

there were two cases diagnosed as IgAN
undergoing dialysis. One patient was a 66-
year-old female with diabetic nephropathy
and had already been receiving dialysis
before biopsy.12 The other patient was a
57-year-old male with chronic kidney disease
and high creatinine levels (6.2mg/dl).12 He
received systemic treatment with steroid
and cyclophosphamide.12 At 4 week
follow-up, his renal function had not recov-
ered and he continued to require dialysis.12

The current patient exhibited a unique clin-
ical presentation as IgAN associated with
nephrotic range proteinuria, ATN and
AKI, leading to the need for dialysis. The
patient did not receive immunosuppressive

therapy due to his critical illness but he still

recovered from end-stage renal disease.
Levels of Gd-IgA1 antibody have never

been investigated in previous case reports of

IgAN associated with the COVID-19 vacci-

nation. The induction of Gd-IgA1 and sub-

sequent formation of immune complexes

with anti-glycan autoantibodies is the piv-

otal mechanism of IgAN.13 In the current

patient, the substantial elevation of Gd-

IgA1 level to more than 20 000 ng/ml was

consistent with the pathogenesis of IgAN.

Based on our recent study of 98 IgAN

patients,14 the medium level of Gd-IgA1 in

98 patients with IgAN was 9005 ng/ml (25–

75 percentile: 5705–12313 ng/ml), compared

with 605 ng/ml (25–75 percentile: 14.6–

2703 ng/ml) in normal subjects. Strong acti-

vation of the innate immune system by

mRNA vaccine may lead to the non-

specific activation of T and B lymphocytes

and exacerbation of underlying autoimmu-

nity.4 While the vaccine-related glomerular

disease does not obliterate the benefits of

mass COVID-19 vaccination, it raises the

question that if the second dose of mRNA

vaccine is an appropriate recommendation

for patients that suffer from such severe ill-

ness post-vaccination.
In conclusion, this current case highlights

the possibility of acute renal failure and

IgAN after COVID-19 vaccination.

Elevated plasma levels of Gd-IgA1 antibody

demonstrates that non-specific immune acti-

vation may be the potential mechanistic link

between COVID-19 vaccination and IgAN.
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