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Abstract
Antineutrophil cytoplasmic antibody (ANCA) is a systemic autoimmune disorder characterized by antibodies
directed against small- and moderate-sized vessels. While there are few reported cases of autoimmune
illnesses associated with influenza vaccination, two cases of de-novo anti-proteinase (PR3) ANCA-
associated pauci immune glomerulonephritis are reported after the mRNA-1273 coronavirus disease 2019
(COVID-19) vaccine. Here, we report the third case of ANCA-associated glomerulonephritis after the mRNA-
1273 COVID-19 vaccine. Our patient presented with acute kidney injury and sub-nephrotic proteinuria four
days after receiving the second dose of the COVID vaccine. He was found to have elevated c-ANCA and anti-
PR3 antibodies. Renal biopsy confirmed focal necrotizing and diffuse crescentic glomerulonephritis. He was
diagnosed with pauci immune glomerulonephritis. The patient achieved remission 10 weeks after the
diagnosis with successful treatment.
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Introduction
The US Food and Drug Administration (FDA) has issued an emergency use authorization for three vaccines:
Pfizer-BioNTech, Moderna, and Janssen/Johnson & Johnson for the coronavirus infectious disease 2019
(COVID 19).

The current data available from several large clinical trials indicate that the approved COVID-19 vaccines are
safe and effective with mild local side effects along with few constitutional systemic side effects. Severe
adverse effects are rarely reported [1-3].

There are few reports of ANCA-associated vasculitis following COVID-19 vaccination [4-9]. However, only
two cases of de-novo anti-proteinase (PR3) ANCA-associated pauci immune glomerulonephritis are reported
after the mRNA-1273 (Moderna) COVID-19 vaccine to date [8,9]. We hereby report a third rare case of
ANCA-associated glomerulonephritis after the mRNA-1273 (Moderna) COVID-19 vaccine.

Case Presentation
A 58-year-old Caucasian (American) male with an unremarkable past medical history presented for
evaluation of nausea, vomiting, and a 30-pound weight loss over the past two months at our hospital. He
also reported dark-colored urine and intermittent episodes of hemoptysis during the same period.
Specifically, he stated that his symptoms started four days after receiving his second dose of the mRNA-1273
(Moderna) vaccine for COVID-19. His first dose taken three weeks earlier was well tolerated. He denied any
flank or abdominal pain, melena, fever, cough, hematuria, urinary frequency or urgency, and trauma. He
denied smoking. Vital signs were stable upon admission. Physical examination was insignificant for any
lower extremity pitting edema, petechiae, or rash. The patient was not on any medication prior to his
hospitalization.

Laboratory analysis was remarkable for serum creatinine of 4.1 mg/dL (0.8-1.4 mg/dL) along with hematuria
and sub-nephrotic proteinuria of 1796 g/24 hours (<150 mg/24 hours). Our differential diagnosis at this point
was wide including all nephritic syndromes given AKI, hematuria and proteinuria. All serological workup
was subsequently sent. C-ANCA (anti-neutrophil cytoplasmic antibodies) were elevated 160 AU/mL (20-25
AU/mL) and anti-proteinase 3 (anti-PR3) antibodies were also elevated >100 EU/ mL (normal <3.5
EU/mL) (Table 1). Immunohistochemical staining for the SARS-CoV-2 spike protein was not performed. All
previous routine laboratory parameters including urinalysis were within normal range.
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Laboratory/serology parameter Value Reference range

WBC, 103/ul 7,700 3,400-10,800

Hemoglobin, g/dl 9.8 13.6-16.7

Platelets, 103/ul 385,000 130,000-350,000

Albumin, g/dl 2.5 3.5-5.2

Calcium, mg/dl 8.3 8.6-10.3

Phosphorus, mg/dl 4.1 2.4-4.7

Creatinine, mg/dl 3.98 0.8-1.4

BUN, mg/dl 51 7-22

Sodium, meq/l 141 135-145

Potassium, meq/l 3.8 3.4-5.2

Urine RBCs, per/hpf 20-50 0-2

Urine protein 2+ Negative

24-hour urine protein, grams/day 1796 <150

HIV ag/ab –titer Negative Negative

HBsAg-titer Negative Negative

Anti HCV-titer Negative Negative

Complement c3, mg/dl 90 87-200

Complement c4, mg/dl 25 19-52

Anti-DS DNA, Iu/ml <12 <30

C ANCA - titer 160 <20

P ANCA - titer <20 <20

Anti MPO, u/ml <1.2 0-9.0

Anti PR3, u/ml >100 0-3.5

Anti-glomerular antibody 4 >21

Kappa/lambda ratio 1.87 0.65-1.5

TABLE 1: Laboratory and serologic parameters on admission.
WBC: white blood cells; BUN: blood urea nitrogen; HIV: human immunodeficiency virus; HBsAg: hepatitis B surface antigen; HCV: hepatitis C virus; ds
DNA: double-stranded DNA; ANCA, antineutrophil cytoplasmic antibody; MPO: myeloperoxidase; PR3: proteinase 3.

He underwent computed tomography (CT) scan of the chest for evaluation of hemoptysis that showed a right
upper lobe consolidation and moderate bilateral pleural effusion.

The renal ultrasound was unremarkable. Renal biopsy was subsequently performed and showed acute, pauci
immune, focal necrotizing, and diffuse crescentic glomerulonephritis (Figures 1, 2).
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FIGURE 1: A glomerulus showing cellular crescent formation (Periodic
acid Schiff, original magnification x 200).

FIGURE 2: A glomerulus showing segmental fibrinoid necrosis of the
tuft (Periodic acid Schiff, original magnification x 200).

The patient was diagnosed with anti-PR3-associated ANCA glomerulonephritis. He received intense
immunosuppression with plasma exchange x 5 cycles, intravenous prednisone 1 gram x 3 doses followed by
prednisone 60 mg daily, cyclophosphamide x 2 doses, and rituximab x 4 doses. The patient achieved
remission after 10 weeks of diagnosis with a resolution of symptoms and improvement in renal function
with a creatinine of 1.5 mg/dl. He is following in our nephrology office regularly since discharge. 
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Discussion
ANCAs have been implicated in the pathogenesis of ANCA-associated vasculitis (AAVs) and are present in
90% of the cases [10]. However, the etiology and pathogenesis leading to the initiation of the AAVs remain
poorly understood. Several environmental, infectious, medicines, genetic factors have been implicated in
the pathogenesis of AAV [11].

Influenza vaccine has been associated with autoimmune illnesses including leukocytoclastic vasculitis,
Henoch-Schönlein purpura, giant cell arteritis and AAV in predisposed individuals with pre-existing
autoimmune diseases [12]. Transient systemic inflammatory cytokine response, molecular mimicry, and
polyclonal activation are all possible mechanisms that could theoretically explain this temporal relationship
[13].

Recently, a few cases of AAV following COVID-19 vaccination are being reported in the literature including
ANCA-associated glomerulonephritis and AAV following Pfizer-BioNTech [4-6], AAV following Oxford-
Astrazeneca vaccine [7], ANCA glomerulonephritis and AAV following Moderna vaccine [8,9]. The latter two
cases both presented with AKI, sub-nephrotic proteinuria and elevated anti-proteinase 3 (anti-PR3)
antibodies. We hereby report another rare case of de-novo PR3-ANCA-associated pauci immune
glomerulonephritis following the mRNA-1273 (Moderna) vaccine for COVID-19 to further extend our
knowledge and understanding of this rare association.

Although the exact pathophysiology remains obscure, it is possible that the enhanced immune response
observed after the second dose of COVID-19 vaccination could be responsible for triggering the ANCA
ultimately leading to AAV. Molecular mimicry and cross-reactivity have been considered as a trigger for
autoinflammatory diseases [14]. COVID-19 patients were found to be at a higher risk of developing
autoimmune diseases including systemic lupus erythematosus, Guillain-Barre syndrome, and Kawasaki
disease [15]. Several cases of ANCA-associated glomerulonephritis and AAV occurring in patients with
COVID-19 have been described [16,17], supporting the hypothesis that the virus itself, or the immune
response to it, could trigger the development of ANCA, leading to AAV.

Although our case does not prove causality and it is possible this association is coincidental given millions
of people around the world are now vaccinated, the fact that our patient did not have any symptoms prior to
the vaccination along with normal lab values raises a high index of suspicion for the observed correlation.
Nevertheless, AAV in association with COVID-19 and vaccination have been reported; therefore, further
investigation is required to understand the underlying mechanism linking the COVID-19 vaccine and AAV.

Conclusions
We report an extremely rare case of anti-PR3-associated ANCA glomerulonephritis after mRNA-1273
(Moderna) COVID-19 vaccination. There is a need for increased awareness amongst clinicians to recognize
this rare disease in patients presenting with renal failure after vaccination in the right clinical context.
Further research is required to understand the underlying mechanisms linking the COVID-19 vaccine to AAV
if any.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
SM and SA examined the patient, ordered the needed tests, and interpreted the data. EJF was a major
contributor in writing the manuscript and submitting it for publication. He gathered all the necessary
references required for the manuscript. DS examined the pathology slides and interpreted the findings. MZ
was a major contributor in writing the manuscript and collecting additional data that support the report. SM
finalized the manuscript. All authors read and approved the final manuscript.

References
1. Polack FP, Thomas SJ, Kitchin N, et al.: Safety and efficacy of the BNT162b2 mRNA Covid-19 vaccine . N Engl

J Med. 2020, 383:2603-15. 10.1056/NEJMoa2034577
2. Baden LR, El Sahly HM, Essink B, et al.: Efficacy and safety of the mRNA-1273 SARS-CoV-2 vaccine . N Engl J

Med. 2021, 384:403-16. 10.1056/NEJMoa2035389

2021 Feghali et al. Cureus 13(11): e19616. DOI 10.7759/cureus.19616 4 of 5

https://dx.doi.org/10.1056/NEJMoa2034577
https://dx.doi.org/10.1056/NEJMoa2034577
https://dx.doi.org/10.1056/NEJMoa2035389
https://dx.doi.org/10.1056/NEJMoa2035389


3. Sadoff J, Gray G, Vandebosch A, et al.: Safety and efficacy of single-dose Ad26.COV2.S vaccine against
Covid-19. N Engl J Med. 2021, 384:2187-201. 10.1056/NEJMoa2101544

4. Dube GK, Benvenuto LJ, Batal I: ANCA-associated glomerulonephritis following the Pfizer-BioNTech
COVID-19 vaccine. Kidney Int Rep. 2021, 10.1016/j.ekir.2021.08.012

5. Shakoor MT, Birkenbach MP, Lynch M: ANCA-associated vasculitis following Pfizer-BioNTech COVID-19
vaccine. Am J Kidney Dis. 2021, 78:611-3. 10.1053/j.ajkd.2021.06.016

6. Hakroush S, Tampe B: Case report: ANCA-associated vasculitis presenting with rhabdomyolysis and pauci-
immune crescentic glomerulonephritis after Pfizer-BioNTech COVID-19 mRNA vaccination. Front
Immunol. 2021, 12:762006. 10.3389/fimmu.2021.762006

7. Villa M, Díaz-Crespo F, Pérez de José A, et al.: A case of ANCA-associated vasculitis after AZD1222 (Oxford-
AstraZeneca) SARS-CoV-2 vaccination: casualty or causality?. Kidney Int. 2021, 100:937-8.
10.1016/j.kint.2021.07.026

8. Sekar A, Campbell R, Tabbara J, Rastogi P: ANCA glomerulonephritis after the Moderna COVID-19
vaccination. Kidney Int. 2021, 100:473-4. 10.1016/j.kint.2021.05.017

9. Anderegg MA, Liu M, Saganas C, Montani M, Vogt B, Huynh-Do U, Fuster DG: De novo vasculitis after
mRNA-1273 (Moderna) vaccination. Kidney Int. 2021, 100:474-6. 10.1016/j.kint.2021.05.016

10. Finkielman JD, Lee AS, Hummel AM, et al.: ANCA are detectable in nearly all patients with active severe
Wegener's granulomatosis. Am J Med. 2007, 120:643.e9-14. 10.1016/j.amjmed.2006.08.016

11. de Lind van Wijngaarden RA, van Rijn L, Hagen EC, et al.: Hypotheses on the etiology of antineutrophil
cytoplasmic autoantibody associated vasculitis: the cause is hidden, but the result is known. Clin J Am Soc
Nephrol. 2008, 3:237-52. 10.2215/CJN.03550807

12. Duggal T, Segal P, Shah M, Carter-Monroe N, Manoharan P, Geetha D: Antineutrophil cytoplasmic antibody
vasculitis associated with influenza vaccination. Am J Nephrol. 2013, 38:174-8. 10.1159/000354084

13. Jeffs LS, Nitschke J, Tervaert JW, Peh CA, Hurtado PR: Viral RNA in the influenza vaccine may have
contributed to the development of ANCA-associated vasculitis in a patient following immunisation. Clin
Rheumatol. 2016, 35:943-51. 10.1007/s10067-015-3073-0

14. Liu Y, Sawalha AH, Lu Q: COVID-19 and autoimmune diseases. Curr Opin Rheumatol. 2021, 33:155-62.
10.1097/BOR.0000000000000776

15. Rodríguez Y, Novelli L, Rojas M, et al.: Autoinflammatory and autoimmune conditions at the crossroad of
COVID-19. J Autoimmun. 2020, 114:102506. 10.1016/j.jaut.2020.102506

16. Uppal NN, Kello N, Shah HH, et al.: De novo ANCA-associated vasculitis with glomerulonephritis in COVID-
19. Kidney Int Rep. 2020, 5:2079-83. 10.1016/j.ekir.2020.08.012

17. Izci Duran T, Turkmen E, Dilek M, Sayarlioglu H, Arik N: ANCA-associated vasculitis after COVID-19 .
Rheumatol Int. 2021, 41:1523-9. 10.1007/s00296-021-04914-3

2021 Feghali et al. Cureus 13(11): e19616. DOI 10.7759/cureus.19616 5 of 5

https://dx.doi.org/10.1056/NEJMoa2101544
https://dx.doi.org/10.1056/NEJMoa2101544
https://dx.doi.org/10.1016/j.ekir.2021.08.012
https://dx.doi.org/10.1016/j.ekir.2021.08.012
https://dx.doi.org/10.1053/j.ajkd.2021.06.016
https://dx.doi.org/10.1053/j.ajkd.2021.06.016
https://dx.doi.org/10.3389/fimmu.2021.762006
https://dx.doi.org/10.3389/fimmu.2021.762006
https://dx.doi.org/10.1016/j.kint.2021.07.026
https://dx.doi.org/10.1016/j.kint.2021.07.026
https://dx.doi.org/10.1016/j.kint.2021.05.017
https://dx.doi.org/10.1016/j.kint.2021.05.017
https://dx.doi.org/10.1016/j.kint.2021.05.016
https://dx.doi.org/10.1016/j.kint.2021.05.016
https://dx.doi.org/10.1016/j.amjmed.2006.08.016
https://dx.doi.org/10.1016/j.amjmed.2006.08.016
https://dx.doi.org/10.2215/CJN.03550807
https://dx.doi.org/10.2215/CJN.03550807
https://dx.doi.org/10.1159/000354084
https://dx.doi.org/10.1159/000354084
https://dx.doi.org/10.1007/s10067-015-3073-0
https://dx.doi.org/10.1007/s10067-015-3073-0
https://dx.doi.org/10.1097/BOR.0000000000000776
https://dx.doi.org/10.1097/BOR.0000000000000776
https://dx.doi.org/10.1016/j.jaut.2020.102506
https://dx.doi.org/10.1016/j.jaut.2020.102506
https://dx.doi.org/10.1016/j.ekir.2020.08.012
https://dx.doi.org/10.1016/j.ekir.2020.08.012
https://dx.doi.org/10.1007/s00296-021-04914-3
https://dx.doi.org/10.1007/s00296-021-04914-3

	De-novo Antineutrophil Cytoplasmic Antibody-Associated Vasculitis Following the mRNA-1273 (Moderna) Vaccine for COVID-19
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory and serologic parameters on admission.
	FIGURE 1: A glomerulus showing cellular crescent formation (Periodic acid Schiff, original magnification x 200).
	FIGURE 2: A glomerulus showing segmental fibrinoid necrosis of the tuft (Periodic acid Schiff, original magnification x 200).

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


