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Abstract 
COVID-19 vaccines are safe and effective at preventing severe illness of COVID -19. 
There are increasing reports of glomerulonephritis post COVID-19 vaccination. We 
describe a case of an older male patient who developed acute kidney injury and C3 
glomerulonephritis that coincided with the timing of COVID-19 vaccination. We 
review the literature on glomerulonephritis reported in association with the different 
types of COVID-19 vaccination. 

background 

There have been a number of reported cases of de novo 
and flare-ups of glomerulonephritis after COVID-19 vac
cination. Most have been associated with the mRNA vac
cines such as the Pfizer-BioNTech (BNT162b2) vaccine 
and the Moderna (mRNA-1273) vaccine.1‑3 We report a 
likely case of C3 Glomerulonephritis (C3GN) following 
vaccination with the AstraZeneca vaccine (ChAdOx1-S 
recombinant). We also review the literature on glomeru
lonephritis post COVID-19 vaccination. 

case report 

A 67-year-old male presented with sudden onset of chills, 
leg edema that had worsened over the prior few weeks. 
His past medical history included psoriasis (not on oral 
medications), hyperlipidemia, benign prostatic hyperpla
sia (BPH), and hypertension (controlled on prazosin and 
diltiazem). He reported having mild symptoms of weak
ness, pitting edema, and chills that began seven months 
earlier. One week before presenting to the hospital, he re
ceived his first dose of the AstraZeneca COVID-19 vac
cine. His vital signs at the time of admission showed 
blood pressure of 132/76 mmHg, with a heart rate of 88 
beats/minute. His physical exam was positive for pitting 
edema just above the ankles. A complete blood count, 
thyroid stimulating hormone, and fasting glucose levels 
were normal. One month before his vaccination, routine 
blood work showed creatinine of 1.4 mg/dl (0.5-1.1 mg/
dl) and trace proteinuria with no hematuria. An abdom
inal sonogram showed mildly increased echogenicity of 
both kidneys without any hydronephrosis. This was at
tributed to possible pre-existing hypertension. 

The patient’s leg edema and chills were managed with 
furosemide and acetaminophen by his primary care 
physician, with some symptomatic improvement. He re
ceived the second dose of the Astra Zeneca vaccine four 
months later. He continued to remain on furosemide 
during this period. However, after the second dose, his 
pre-existing symptoms worsened significantly. Six weeks 
after the second dose of the vaccine, his serum creatinine 
went up to 1.7 mg/dl, and ten weeks after the second 
dose, his creatinine further rose to 2.0 mg/dl. A repeat re
nal sonogram showed similar findings as before. A repeat 
urinalysis was not done at that time. 

Diuretics were held at this point, and one month later, 
his creatinine was 3.0 mg/dl, potassium was 3.8 mmol/L 
(3.5-5.1), and sodium was 143 mmol/L (135-144). The 
creatine trend over the course of his illness has been de
picted in Figure 1 . Urinalysis at this time showed in
creased proteinuria (3+) with trace red blood cells. Urine 
microscopy reported few hyaline casts and no dysmor
phic RBCs. His hemoglobin dropped to 10.2 g/dl 
(12-16g/dl). The urine spot protein to creatinine ratio 
was 3.6. Serologies were remarkable for elevated ANA 
titers, serum C3 - 91.7 mg/dl (normal >90), and C4 - 24.7 
mg/dl (10-40mg/dl). 

A kidney biopsy was revealed mild background inter
stitial inflammation with some overall proliferation in the 
mesangium with some expansion under light microscopy. 
Three glomeruli showed mesangial expansion, and two 
showed glomerular basement membrane thickening. Un
der immunofluorescence, there was moderate C3 stain
ing in glomerular capillary walls and granular staining in 
blood vessel walls consistent with C3 glomerulonephri
tis. Congo red stain was negative. Staining for kappa and 
lambda light chains was negative. Under electron mi
croscopy, there were electron-dense deposits in the 
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Figure 1. Serum creatinine trend over the course of illness 

mesangium but did not reveal abnormal electron-dense 
deposits in the basement membrane. Mass spectrometry 
was not done. 

Post biopsy, diuretics were restarted. Mycophenolate 
mofetil was started at 500 mg BID and high dose pred
nisone 60 mg was also started One year later, his creati
nine had decreased to 1.5 mg /dl, and his urine protein to 
creatinine ratio was 1. He remained on mycophenolate, 
and prednisone. 

discussion 

From the time the COVID-19 vaccination rollout begun, 
there have been 12.03 billion doses of vaccine admin
istered worldwide. At present there are different types 
of vaccines; mRNA-based, viral vector-based, and others. 
Overall, these vaccines have excellent efficacy and safety 
profiles. However, as the scale of vaccination increases, 
glomerular disease is reported following vaccination.4,5 

Most reported cases were either minimal change dis
ease or IgA nephropathy, and far fewer cases of C3GN 
were reported based on a recent analysis of individual case 
safety reports.6 There is one case of C3GN associated 
with COVID-19 vaccination.7 C3 glomerulopathies are 
rare with an estimated incidence of 1-3 cases per million.8 

The two major types are C3GN and dense deposit disease 
with the former being more common in older adulthood. 
The broad underlying pathogenesis is excess activation 
of the complement pathway leading to the deposition of 
multiple complement components within the glomeru
lus. A kidney biopsy is essential for diagnosis. C3 
glomerulopathy can commonly be associated with mon
oclonal proteins. 

One of the hypotheses for our patient’s presentation 
is that he had quiescent/stable chronic kidney disease 
(CKD) from C3GN, which may have been exacerbated 
by vaccination. The other possibility is de novo C3GN 
with underlying CKD from hypertension. There have 
been reports of glomerulonephritis after the AstraZeneca 
vaccine as well, but we could not find one specifically 
for C3GN.9 There is still insufficient evidence to show 
causality or even association of glomerulonephritis and 
COVID-19 vaccination. COVID-19 infection has been 
reported in association with flare-ups of IgA nephropathy 
and de novo collapsing glomerulopathy.10,11 The exact 
immunological mechanisms that link different types of 
glomerulonephritis to COVID-19 vaccination are un
known. With limited data available and mass immuniza
tion, it is possible these reports may be temporally co
incident associations of glomerulonephritis and the 
COVID-19 vaccine. 

Further database research may help identify those at 
higher risk for flares like those with underlying GNs. 
Data may also help healthcare teams develop protocols 
for close biochemical surveillance for those who may be 
suspected to be at high risk for flare-ups (e.g.: underlying 
rheumatological disorders). Our case also had a subacute 
course of renal illness, unlike other cases of RPGN 
(rapidly proliferating glomerulonephritis).12 

In conclusion, providers must be aware of the re
ported incidence of glomerulonephritis following 
COVID-19 vaccination in patients presenting with acute 
kidney injury. Those patients with immune-mediated re
nal pathology must be closely monitored in the outpa
tient setting. 

C3 Glomerulonephritis Post COVID-19 Vaccination:  A Case Report and Review of the Literature

Journal of Brown Hospital Medicine 2

https://bhm.scholasticahq.com/article/37264-c3-glomerulonephritis-post-covid-19-vaccination-a-case-report-and-review-of-the-literature/attachment/95265.png


Disclosures 

The authors have no conflicts of interest to disclose. 

Corresponding Author 

Arjun Sekar MD 
Associates in Kidney Care 

Des Moines, IA, USA 
Email: arjun_sekar@hotmail.com 
ORCID: 0000-0002-0348-5475 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 Inter
national License (CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/
by-nc/4.0 and legal code at https://creativecommons.org/licenses/by-nc/4.0/legalcode for more informa
tion. 

C3 Glomerulonephritis Post COVID-19 Vaccination:  A Case Report and Review of the Literature

Journal of Brown Hospital Medicine 3

mailto:arjun_sekar@hotmail.com


references 

1. 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. 
doi:10.3389/fimmu.2021.762006 

2. Sekar A, Campbell R, Tabbara J, Rastogi P. ANCA 
glomerulonephritis after the Moderna COVID-19 vaccination. 
Kidney International. 2021;100(2):473-474. doi:10.1016/
j.kint.2021.05.017 

3. Garcia DS, Martins C, da Fonseca EO, de Carvalho VCP, de 
Rezende RPV. Clinical Images: Severe proteinase 3 
antineutrophil cytoplasmic antibody glomerulonephritis 
temporally associated with Sinovac Biotech’s inactivated 
SARS-CoV-2 vaccine. ACR Open Rheumatology. 
2022;4(4):277-278. doi:10.1002/acr2.11397 

4. Klomjit N, Alexander MP, Fervenza FC, et al. COVID-19 
vaccination and glomerulonephritis. Kidney International 
Reports. 2021;6(12):2969-2978. doi:10.1016/
j.ekir.2021.09.008 

5. Sekar A. Lupus nephritis flare post Moderna mRNA-1273 
coronavirus vaccine. QJM: An International Journal of 
Medicine. 2021;114(12):882-883. doi:10.1093/qjmed/
hcab284 

6. Li NL, Coates PT, Rovin BH. COVID-19 vaccination 
followed by activation of glomerular diseases: does association 
equal causation? Kidney International. 2021;100(5):959-965. 
doi:10.1016/j.kint.2021.09.002 

7. Kronbichler A, Jung SY, Kim MS, Shin JI. Distinct 
glomerular disease association after vaccination with 
BNT162b2 and mRNA-1273: a VigiBase analysis. Kidney Int. 
2022;101(2):415-416. doi:10.1016/j.kint.2021.11.013 

8. Smith RJH, Appel GB, Blom AM, et al. C3 glomerulopathy 
— understanding a rare complement-driven renal disease. Nat 
Rev Nephrol. 2019;15(3):129-143. doi:10.1038/
s41581-018-0107-2 

9. 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(4):937-938. doi:10.1016/
j.kint.2021.07.026 

10. Huang Y, Li XJ, Li YQ, et al. Clinical and pathological 
findings of SARS-CoV-2 infection and concurrent IgA 
nephropathy: a case report. BMC Nephrol. 2020;21(1):504. 
doi:10.1186/s12882-020-02163-3 

11. Kudose S, Santoriello D, Bomback AS, et al. Longitudinal 
Outcomes of COVID-19–Associated Collapsing 
Glomerulopathy and Other Podocytopathies. J Am Soc 
Nephrol. 2021;32(11):2958-2969. doi:10.1681/
asn.2021070931 

12. Yadav R, Shah S, Chhetri S. ANCA-associated vasculitis 
following Johnson and Johnson COVID-19 vaccine. Ann Med 
Surg (Lond). 2022;79(104123):104123. doi:10.1016/
j.amsu.2022.104123 

C3 Glomerulonephritis Post COVID-19 Vaccination:  A Case Report and Review of the Literature

Journal of Brown Hospital Medicine 4

https://doi.org/10.3389/fimmu.2021.762006
https://doi.org/10.1016/j.kint.2021.05.017
https://doi.org/10.1016/j.kint.2021.05.017
https://doi.org/10.1002/acr2.11397
https://doi.org/10.1016/j.ekir.2021.09.008
https://doi.org/10.1016/j.ekir.2021.09.008
https://doi.org/10.1093/qjmed/hcab284
https://doi.org/10.1093/qjmed/hcab284
https://doi.org/10.1016/j.kint.2021.09.002
https://doi.org/10.1016/j.kint.2021.11.013
https://doi.org/10.1038/s41581-018-0107-2
https://doi.org/10.1038/s41581-018-0107-2
https://doi.org/10.1016/j.kint.2021.07.026
https://doi.org/10.1016/j.kint.2021.07.026
https://doi.org/10.1186/s12882-020-02163-3
https://doi.org/10.1681/asn.2021070931
https://doi.org/10.1681/asn.2021070931
https://doi.org/10.1016/j.amsu.2022.104123
https://doi.org/10.1016/j.amsu.2022.104123

	C3 Glomerulonephritis Post COVID-19 Vaccination:  A Case Report and Review of the Literature
	Article Information
	Abstract
	BACKGROUND
	CASE REPORT
	DISCUSSION
	Disclosures
	Corresponding Author

	References


