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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) continues to spread around the
world. As of the end of June 2021, there were approximately 181 million confirmed cases and more
than 3.9 million deaths across the globe. The colossal impact of coronavirus disease 2019 (COVID-
19) is driving the biggest vaccination campaign in human history. All 3 vaccines authorized for
emergency use by the US Food and Drug Administration (Pfizer-BioNTech, Moderna, and Janssen/
Johnson & Johnson) have been thoroughly studied and found to be safe and effective in preventing
severe COVID-19 cases. While short-term side effects of COVID-19 vaccine resemble those of other
vaccines, long-term side effects remain unknown. Rare side effects continue to surface as millions of
people receive COVID-19 vaccines around the world, as compared with the thousands enrolled in the
clinical trials. We report a case of new-onset renal-limited ANCA-associated vasculitis (AAV) in a 78-
year-old woman with previously normal kidney function after receiving the Pfizer-BioNTech COVID-19
vaccine. The patient developed acute kidney injury with proteinuria and microscopic hematuria with
many dysmorphic red blood cells in the urine. Anti-myeloperoxidase antibody titer was elevated. Kidney
biopsy showed pauci-immune crescentic necrotizing glomerulonephritis. Kidney function improved
after treatment with steroids and rituximab. Our patient had normal routine laboratory testing before the
vaccination. Although this case cannot demonstrate a causal relationship between COVID-19
vaccination and AAV, ongoing surveillance for similar complications would be prudent as worldwide
vaccination efforts continue.
Introduction

As of June 2021, a total of 33 million cases of coronavirus
disease 2019 (COVID-19), with more than a half-million
COVID-19–related deaths, have been reported in the
United States alone.1 The US Food and Drug Administra-
tion (FDA) issued an emergency use authorization for 2
COVID-19 vaccines (Pfizer-BioNTech and Moderna) in
December 2020 and a third (Janssen/Johnson & Johnson)
in February 2021. Large clinical trials showed that the
vaccines are safe and effective. Common adverse events
include mild-to-moderate tenderness at the injection site,
fever, fatigue, body aches, and headaches.2,3 Reports of
anaphylaxis to COVID-19 vaccines also started to surface
soon after the COVID-19 vaccination campaign began,4,5

but long-term sequalae of the vaccines remain unknown.
Antineutrophil cytoplasmic antibody (ANCA)-associ-

ated vasculitis (AAV) is a small vessel vasculitis hallmarked
by the presence of antibodies against antigens in cyto-
plasmic granules of neutrophils.6 While there are many
case reports describing a temporal association between
influenza vaccination and new onset/relapse of AAV,7-11

there are few reports of this occurring after receiving the
COVID-19 vaccine.12 We report a case of new-onset renal-
limited anti-myeloperoxidase (MPO) AAV following
COVID-19 vaccination.
Case Report

A 78-year-old woman with a past medical history of type 2
diabetes mellitus, hypertension, and paroxysmal atrial
fibrillation received her first dose of the Pfizer-BioNTech
COVID-19 vaccine in early February 2021, after which she
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developed nausea, vomiting, and diarrhea. Routine labora-
tory assessments obtained 16 days after vaccination were
notable for a serum creatinine level (Scr) of 1.31 mg/dL and
urinalysis with blood (3+), 99 red blood cells (RBCs) per
high-power field, 7 white blood cells (WBCs) per high-
power field, and 100 mg/dL protein (Table 1). Routine
laboratory assessments obtained a few weeks prior to
vaccination were notable for an Scr of 0.77 mg/dL and
urinalysis with absent hematuria and proteinuria. Her
symptoms improved spontaneously, and she received the
second dose of the Pfizer-BioNTech COVID-19 vaccine 22
days after the first injection. After the second dose, she once
again noted symptoms of nausea, vomiting, and diarrhea, as
well as new-onset lethargy. At the time of presentation,
28 days after the first vaccine dose, laboratory assessments
were notable for an Scr of 3.54 mg/dL and urinalysis with
blood (3+), 56 RBCs per high-power field, 13 WBCs per
highpower field, and 100 mg/dL protein (Table 1). The
patient had no documented history of COVID-19.

She was referred to the emergency department, where
computed tomography of the abdomen and pelvis showed
no acute abnormality. She was started on intravenous
crystalloid, without improvement in Scr, prompting
nephrology consult. A manual urine microscopy revealed
1-2 granular casts per high-power field, few renal tubular
epithelial cells, too-numerous-to-count RBCs (>10% dys-
morphic), and few WBCs. Random urinary albumin-
creatinine ratio was 2.05 g/g.

The patient was found to have an elevated titer of anti-
MPO antibody (titer: 1.1 AI; normal: <0.2 AI). Comple-
ment levels and other serologic tests were unremarkable.
She was started on intravenous methylprednisolone for 3
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Table 1. Clinical Laboratory Results

Days Relative to First Vaccine Dose

Reference Range−21 +16 +28
Serum sodium, mEq/L 135 136 135 135-145
Serum potassium, mEq/L 4.2 4.5 4.5 3.6-5.1
Serum chloride, mEq/L 97 100 97 98-110
Serum bicarbonate, mEq/L 29 30 26 22-32
SUN, mg/dL 18 22 42 6-24
Serum creatinine, mg/dL 0.77 1.31 3.54 0.4-1
Urinalysis
Specific gravity 1.021 1.013 1.017 1.010-1.030
Blood Negative 3+ 3+ Negative
Glucose Negative Negative Negative Negative
Ketones Negative Negative 2+ Negative
Leukocyte esterase Negative Trace Negative Negative
Nitrite level Negative Negative Negative Negative
Protein, mg/dL Negative 100 100 <10
RBCs per HPF 0 99 56 0-5
WBCs per HPF 0 7 13 0-6

Abbreviations: RBCs, red blood cells; HPF, high-power field; WBCs, white blood cells.
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days and prednisone 1 mg/kg daily after that. Kidney
biopsy revealed crescentic necrotizing glomerulonephritis
with moderate interstitial inflammation on light micro-
scopy (Fig 1). Immunofluorescence confirmed pauci-
immune glomerulonephritis. She was diagnosed with
renal-limited MPO-AAV and she was started on rituximab.
Her Scr improved to 2.25 mg/dL at the time of discharge
and 1.71 mg/dL at the 1 month follow-up.
Discussion

Vaccines reduce the risk of many life-threatening diseases
by enhancing natural immune responses. As the body
Figure 1. Light microscopy of glomerulus showing segmental
fibrinoid necrosis (left side of tuft) and epithelial crescent forma-
tion at the top of the glomerulus (periodic acid–Schiff, ×400).
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builds up the immunity, minor symptoms, including fe-
ver, body aches, headaches, and injection site soreness, are
expected. Recently, the FDA expeditiously approved 3
different COVID-19 vaccines. Whether autoimmune dis-
eases can be triggered after vaccination remains disputed
among experts.13 Here, we describe a case of new-onset
renal-limited MPO-AAV after COVID-19 vaccination. Mil-
lions of people are being vaccinated around the world,5

and thus it is conceivable that people may develop other
diseases temporally associated with vaccination but which
are unrelated to the vaccine itself. Our patient had normal
routine laboratory parameters before the vaccination,
raising the index of suspicion for the observed correlation.

Although there is some dispute on the relationship
between vaccination and AAV recurrence in patients with
pre-existing autoimmune disease after influenza vaccina-
tion, many of the studies might have been underpowered
to detect this very rare but significant side effect.14 The
temporal relationship could be explained by theoretical
mechanisms, like molecular mimicry, polyclonal activa-
tion, or a transient systemic proinflammatory cytokine
response, which can provoke autoimmune diseases in
genetically predisposed individuals.8

Observational studies have suggested a connection be-
tween different infections and development of vasculitides,
although no direct proof exists.15 Interestingly, Jeffs et al8

noted increased ANCA production in response to viral
RNA–based influenza and rabies vaccines. These authors
also noted substantially reduced ANCA response to RNA
vaccine once it was treated with ribonuclease.8 ANCA-
associated vasculitis and autoimmune reactions have been
reported with COVID-19 infection and following vacci-
nation,12,16-20 which prompts the question if this response
could be a direct reaction to the RNA. It will be interesting
to see in future studies if vasculitides are reported more
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often with COVID-19 vaccines that are messenger
RNA–based versus not.

We propose that the immune response to COVID-19
vaccine may have triggered AAV. Although this case
cannot conclusively determine if there is a causal rela-
tionship between COVID-19 vaccination and AAV,
ongoing surveillance for similar complications is prudent
as our worldwide vaccination efforts continue.
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