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Gross hematuria and IgA nephropathy flare-up
following the first dose of Moderna vaccine

A case report
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Abstract

Background: Since the mass vaccination for COVID-19, several case reports indicated the risk of autoimmune disease ﬂa}
ups after the vaccination. Among them, COVID-19 vaccine-induced glomerular diseases have drawn attention worldwide. The
cases demonstrating the association between the mRNA vaccine and IgA nephropathy (IgAN) exacerbation had been noticed.
Mostly mentioned, the flare-ups usually occurred after the second dose.

Methods: We present a Taiwanese female with IgAN who developed gross hematuria within only six hours after the first dose
of the Moderna vaccine.

Results: Six hours after the first dose of Moderna vaccine on 8 June 2021, the patient developed gross hematuria and significantly
decreased urine output. All symptoms resolved spontaneously on the fifth day after the vaccination without any intervention. On

mRNA = messenger ribonucleic acid.

the fourth day after the vaccination, the patient were able to back to her original condition.
Conclusion: This was an intriguing case of IgAN flare-up following the first dose of mMRNA-based COVID-19 vaccination.
Abbreviations: COVID-19 = coronavirus disease 2019, IgA = immunoglobulin A, IgAN = immunoglobulin A nephropathy,
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1. Introduction

The COVID-19 vaccine-induced glomerular disease have
drawn attention worldwide./"’ Numerous international reports
demonstrated coronavirus disease 2019 (COVID-19) vaccines,
especially for messenger ribonucleic acid (mRNA) vaccines,
might trigger unexpected autoimmune responses'?' and even the
sudden onset of glomerular diseases.>* However, among the
previously reported cases collected by Bomback et al,l*! the IgA
nephropathy (IgAN) exacerbation usually occurred after the
second dose and only 2 cases, which were reported by Perrin et
al,’® occurred after the first dose. In this case report, we have a
Taiwanese female with IgAN who developed gross hematuria
within only 6 hours after the first dose of the Moderna vaccine.

2. Case history

A 40-year-old Taiwanese female with IgAN was proven by renal
biopsy ten years ago. She has been under stable condition with
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medication of oral steroids and angiotensin II receptor antago-
nists ever since. She denied hypertension or hematuria within 3
months. She only stopped taking steroids for 7 days before the
administration of the Moderna vaccine. 6 hours after the first
dose of Moderna vaccine on June 8, 2021, she developed gross
hematuria and significantly decreased urine output. She also
reported nonspecific side effects including mild febrile (37.8°C),
headache, stiff neck, and fatigue. All symptoms resolved spon-
taneously on the fifth day after the vaccination without any
intervention.

Thirty-eight days after the first dose, the patient received her
second dose of the Moderna vaccine. This time, her symptoms
of gross hematuria and fever episode over 38.6°C occurred
1 day later. The fever persisted only for 1 day and the gross
hematuria accompanied by decreased urine output lasted for
4 days. She came to our outpatient department and followed
up on her laboratory data of urine test on the same day of the
second dose and 1 day after the development of gross hema-
turia, respectively. Hematuria deteriorated with an increase in
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urine red blood cells by a random urine test. On the fourth day
after the vaccination, she had already been back to her original
condition.

3. Discussion

With mass vaccination for COVID-19, several case reports put
the risk of autoimmune disease flare-ups after the vaccination
in the spotlight.>! Exacerbation of immune-mediated glomeru-
lar diseases following the COVID-19 vaccine, especially for the
mRNA-based vaccine (either Pfizer-BioNTech or Moderna) has
been thoroughly reported by Bomback et al,”! with the collection
of 6 reports including 10 cases of IgA nephropathy presenting
as gross hematuria following the mRNA-based vaccine. Among
these patients, 6 patients received Moderna vaccination while
the other 4 received Pfizer. Most of these cases occurred gross
hematuria within 2 days after the second dose. However, there
were 2 cases reported by Perrin et al,® in which one received
Pfizer and the other take Moderna, to develop gross hematuria
soon after the first dose.

IgAN is the most common glomerulonephritis caused by
mesangial deposition of autoantibodies of IgA.” Previous stud-
ies have shown the potential link between influenza vaccination
with flare-up of IgA nephropathy.”®! Cases of reactivation of IgA
vasculitis occurring after COVID-19 vaccination had also been
reported.””! Furthermore, Rahim et al* reported a recurrence
of IgA nephropathy after COVID-19 vaccination in the same
patient who had a similar episode 2 years earlier after receiving
a recombinant zoster vaccine (Shingrix).

All above studies indicated vaccine-induced IgA response
is not uncommon and could take place at any vulnerable tar-
gets. To the best of our knowledge, severe COVID-19 illnesses
can trigger an IgA response in the bronchial mucosa.!'” Taken
together, these results might suggest a link between the virus
antigen-containing COVID-19 vaccine and an increase in anti-
SARS-CoV-2 spike IgA. While coincidence cannot be excluded,
the close temporal association within days between vaccination
may suggest a potential pathogenetic linkage.

There are several debates concerning the link between auto-
immune disease flares after COVID-19 vaccination,”! but still,
the mechanism remains unclear. Whether activation of autore-
active B cells after COVID-19 vaccination causes the preexisting
or de novo mobilization of autoreactive B cells producing IgA
(or both) remains to be established. According to the studies
by Bomback et al,’! T cells are assumed to be the key media-
tors of COVID-19 vaccine-induced glomerular disease because
these responses are similar to the infection of SARS-Cov-2 itself
to cause activation of diverse autoimmune and alloimmune
diseases affecting the kidney. Kudose et al®! also assumed it
is a systemic cytokine-mediated flare, possibly via induction
of heightened IgA1 antiglycan immune responses. Rahim et
all suggested it is related to the delayed-type hypersensitivity
owing to the response usually occurring after the second dose.
But it became doubtful due to more and more reports of events
occurring within 24 hours after the first dose, including 2 cases
reported by Perrin et al'® and our case. Only one thing in com-
mon is all these cases highlight that in the absence of interven-
tion, COVID-19 vaccine-associated IgAN and immunoglobulin
A-associated vasculitis flairs may improve spontaneously.

Without a doubt, these reports should not lead to vaccine
hesitation as the benefits of vaccination strongly outweigh the
potential risks. But they bring caution on patients with IgAN
should be monitored closely following the COVID-19 vaccine.
If the adverse events after the vaccination could not resolve,
shifting to another vaccine should be taken into consideration.
Further discussion of how to incorporate active glomerular dis-
ease after the COVID-19 vaccination into a current therapeutic
plan for these patients is an issue.
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4. Conclusion

To sum up, we present an intriguing case of IgAN flare-up fol-
lowing the first dose of mRNA-based COVID-19 vaccination.
The optimal therapy of COVID-19 vaccine-associated glomer-
ular diseases including IgAN remains unclear. Our patient’s dis-
ease has been in remission with normal renal function and blood
pressure after a complete 2-dose of vaccination. Nevertheless,
further studies are required to investigate the exact pathogenesis
of COVID-19 vaccine-induced IgAN. Is it necessary to shift to
a different type of vaccine, such as traditional inactivated viral
and adjuvanted protein vaccines, after the adverse events of
the first dose? Is it possible for those adverse events processing
speed up the deterioration of a patient’s renal function even-
tually? How to incorporate active glomerular disease after the
COVID-19 vaccination into a current therapeutic plan for these
patients has become an important issue.
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