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f Faculty of Biomedical Sciences, Università Della Svizzera Italiana, Lugano, Switzerland 
g Epatocentro Ticino, Lugano, Switzerland 
h Pediatric Unit, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy 
i Department of Clinical Sciences and Community Health, Università Degli Studi di Milano, Milan, Italy   
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A B S T R A C T   

Coronavirus disease 2019 (COVID-19) and vaccination against severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) have been associated with autoimmune phenomena. However, the interplay between COVID-19 or 
vaccination against SARS-CoV-2 and Berger glomerulonephritis or Henoch-Schönlein vasculitis, two diseases 
mediated by immunoglobulin A, has never been comprehensively investigated. Therefore, we carried out a 
systematic review of the literature on this topic. Following databases were used: Google Scholar, Excerpta 
Medica and the United States National Library of Medicine. Eighty-seven patients with immunoglobulin A- 
mediated diseases associated with SARS-CoV-2 infection or vaccination against coronavirus were sorted out 
(53% males, 47% females; 34 17-51 years of age, median and interquartile range): 47 cases of Berger glomer
ulonephritis and 40 of Henoch-Schönlein vasculitis. Approximately 50% (N = 24) of Berger glomerulonephritis 
and 10% (N = 4) of Henoch-Schönlein vasculitis patients presented with a pre-existing history of immuno
globulin A-mediated disease. Almost all cases of Berger glomerulonephritis were vaccine-associated (N = 44; 
94%), while most cases of Henoch-Schönlein vasculitis were infection-associated (N = 23; 57%). Among vaccine- 
associated immunoglobulin A diseases, about 90% were associated to mRNA-based vaccines. Our analysis sup
ports the hypothesis that COVID-19 and vaccination against SARS-CoV-2 may trigger or exacerbate an immu
noglobulin A-mediated diseases.   

1. Introduction 

Henoch-Schönlein vasculitis and Berger glomerulonephritis are 
characterized by tissue deposition of immunoglobulin A [1,2]. The onset 
of Henoch-Schönlein vasculitis [1] is often preceded by a common res
piratory disease or a vaccination. Similarly, both the acute onset and the 
recurrences of Berger glomerulonephritis, may be preceded by a respi
ratory disease or a vaccination [2]. 

Coronavirus disease 2019 (COVID-19) and vaccination against se
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may 
trigger autoimmune phenomena [3]. However, little is known about the 
interplay between SARS-CoV-2 and immunoglobulin A-mediated dis
eases. Hence, we carried out a systematic review of the literature to 
determine whether COVID-19 or vaccination against SARS-CoV-2 may 
be temporally related to a new-onset, or a flare, of an immunoglobulin 
A-mediated disorder. 

Abbreviations: COVID-19, Coronavirus disease 2019; SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2. 
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2. Methods 

2.1. Search strategy 

This review was undertaken in agreement with the 2020 edition of 
the Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses methodology [4]. Google Scholar, Excerpta Medica and the 
United States National Library of Medicine were explored in March 2022 
(and before submission) without limitations for original articles or let
ters using following terms entered in separate pairs: “anaphylactoid 
purpura” OR “Henoch-Schönlein” OR “Henoch” OR “IgA purpura” OR 
“IgA vasculitis” OR “immunoglobulin A purpura” OR “immunoglobulin 
A vasculitis” OR “rheumatoid purpura” OR “Henoch-Schönlein” OR 
“Berger disease” OR “Berger nephritis” OR “Berger glomerulonephritis” 
OR “immunoglobulin A nephritis” AND “coronavirus disease 2019” OR 
“COVID-19” OR “severe acute respiratory syndrome coronavirus 2” OR 
“SARS-CoV-2”. References listed within bibliographies of the retrieved 
records and articles already known to the authors were also considered 
for inclusion. 

2.2. Selection criteria – diagnostic criteria 

Of interest were cases of immunoglobulin A-mediated diseases pre
ceded by COVID-19 or a vaccination against SARS-CoV-2 with a latency 
of four weeks or less. The time latency from symptomatic COVID-19 to 
onset of immunoglobulin A-mediated disease was calculated based on 
the onset of symptoms or signs. Cases preceded by an infection other 
than SARS-CoV-2 or by a vaccination against a microorganism other 
than SARS-CoV-2 with a latency of four weeks or less were excluded. The 
diagnosis of Henoch-Schönlein vasculitis [1] was made in subjects with 
palpable purpura and at least one of the following features: abdominal 
pain, acute arthritis or arthralgia in any joint, and kidney involvement as 
evidenced by hematuria (with or without associated pathological pro
teinuria). A biopsy study was not a prerequisite for the diagnosis of 
Henoch-Schönlein vasculitis. The diagnosis of Berger glomerulone
phritis [2] was made in patients with acute onset of otherwise unex
plained gross hematuria and proteinuria supported, if possible, by 
histologic and immunochemical evidence. 

The diagnosis of new onset Henoch-Schönlein vasculitis or Berger 
glomerulonephritis temporally associated with COVID-19 or vaccination 
against SARS-CoV-2 was retained in subjects without a history of the 
mentioned conditions. On the other hand, the diagnosis of Henoch- 
Schönlein vasculitis flare or Berger glomerulonephritis flare was 
retained in subjects with a history of the mentioned conditions. Cases of 
Henoch-Schönlein vasculitis or acute Berger glomerulonephritis 
temporally associated with COVID-19 were categorized as intra- 
(immunoglobulin A-mediated disease starting or flaring before resolu
tion of COVID-19) or post-infectious (immunoglobulin A-mediated dis
ease after resolution of COVID-19). 

A positive microbiologic testing was a prerequisite for the diagnosis 
of COVID-19. Its severity was categorized in five stages as recommended 
by the National Institutes of Health: 1. Asymptomatic (without signs and 
symptoms but recent strict contact to symptomatic cases); 2. mild (any 
sign or symptom such as fever, cough, sore throat, malaise, headache, 
muscle pain without shortness of breath, dyspnea, or abnormal chest 
imaging); 3. moderate (evidence of lower respiratory disease by clinical 
assessment or imaging, and transcutaneous O2-saturation ≥94% on 
room air); 4. severe illness (breathing rate >30/minute, O2-saturation 
<94% on room air, or pulmonary infiltrates >50%); 5. critical (hyper
capnic respiratory failure, septic shock, or multiple organ dysfunction). 

2.3. Data extraction 

For each case of new onset or flare of an immunoglobulin A-mediated 
disease temporally related to COVID-19, following information was 
collected: medical history with emphasis on a pre-existing 

immunoglobulin A-mediated disease; presentation and duration of the 
immunoglobulin A-mediated disease, testing for COVID-19; temporal 
relationship between COVID-19 and onset of immunoglobulin A-medi
ated disease. Similarly, for each case of new onset or flare of immuno
globulin A-mediated disease preceded by a vaccination against 
coronavirus, following information was collected: medical history with 
emphasis on a pre-existing immunoglobulin A-mediated disease; pre
sentation and duration of the immunoglobulin A-mediated disease, type 
of vaccine and dose (first, second, or third); temporal relationship be
tween vaccination and first symptoms and signs of immunoglobulin A- 
mediated disease. 

Attempts also were made to contact original authors to acquire 
missing data. Two authors independently carried out the literature 
search, the selection of articles retained for analysis and the data 
extraction. One author entered the data into a pilot-tested database, and 
the second author verified the accuracy of data entry. Discrepancies 
were resolved by consensus and, where necessary, a third author was 
consulted. 

2.4. Analysis 

Pairwise deletion was used to deal with missing data that were not 
obtained from the corresponding authors. Categorical data are pre
sented as counts and were analyzed using the Fisher exact test. 
Continuous data are shown as medians and interquartile ranges and 
were compared using the Mann-Whitney-Wilcoxon test. Statistical sig
nificance was defined by two-sided P-values of <0.05. 

3. Results 

3.1. Search results 

The literature search returned 2570 potentially relevant records 
(Fig. 1). In the first selection round, reports were screened based on titles 
and abstracts. In the second selection round, full-text articles of the 
remaining papers were assessed. For the final analysis, we retained 68 
reports [5–72]: 25 from Europe (France, N = 7; Spain, N = 5; Italy, N =
4; Turkey, N = 3; Switzerland, N = 2; United Kingdom, N = 2; Germany, 
N = 1; Luxemburg, N = 1), 17 from North America (United States of 
America, N = 15; Canada, N = 1; Mexico, N = 1), 20 from Asia (Japan, N 
= 9; India, N = 3; Jordan, N = 2; Bahrain, N = 1; Islamic Republic of 
Iran, N = 1; Israel, N = 1; Lebanon, N = 1; People’s Republic of China, N 
= 1; Singapore, N = 1), two from Africa (Egypt, N = 1; Morocco, N = 1), 
two from Oceania (Australia, N = 2) and two from South America 
(Brazil, N = 1; Peru, N = 1). They were published in English (N = 65) 
and Spanish (N = 3). 

4. Findings 

4.1. General findings 

The reports provided information on 87 cases: 47 cases of Berger 
glomerulonephritis [5–32] and 40 cases of Henoch-Schönlein [33–72] 
vasculitis (Table 1). Henoch-Schönlein and Berger cases did not signif
icantly differ with respect to age and female to male ratio. Twenty-eight 
cases occurred in patients with medical history of an immunoglobulin 
A-mediated disease: this trend was significantly (P = 0.0001) more 
common in Berger glomerulonephritis (N = 24; 51%) than in 
Henoch-Schönlein vasculitis (N = 4; 10%). A pre-existing autoimmune 
disease was present in six cases: rheumatoid arthritis in two [36,40], and 
antiphospholipid syndrome [14], Crohn disease [52], Hashimoto 
thyroiditis [39] or ulcerative colitis [25] in each one case. 

Approximately three out of four cases were preceded by a vaccina
tion: this tendency was more common (P = 0.0001) in Berger glomer
ulonephritis (N = 44; 94%) than in Henoch-Schönlein vasculitis (N = 17; 
43%). The time latency from precursor was similar in Henoch-Schönlein 
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vasculitis and in Berger glomerulonephritis (Table 1). The disease 
duration was more frequently >4 weeks in Berger glomerulonephritis 
than in Henoch-Schönlein vasculitis (P = 0.0362). 

The test employed for the diagnosis of COVID-19 was a polymerase 
chain reaction in 24 (Henoch-Schönlein vasculitis, N = 21; Berger 
glomerulonephritis, N = 3) and a specific serology validated for the 
diagnosis of an acute coronavirus infection [73] in two patients with 

Henoch-Schönlein vasculitis. Two cases presented with a critical, two 
with a severe, three with a moderate, 13 with a mild and five with an 
asymptomatic COVID-19 (this piece of information was not available for 
one case). The immunoglobulin A-mediated disease was intra-infectious 
in 20 (Henoch-Schönlein vasculitis, N = 18; Berger glomerulonephritis, 
N = 2) and post-infectious in the remaining 6 cases (Henoch-Schönlein 
vasculitis, N = 5; Berger glomerulonephritis, N = 1). 

About 90% of vaccine-associated cases (Table 2) occurred after a 
mRNA–1273 or a mRNA-BNT162b2 vaccine. Forty cases were observed 
after the second (Berger glomerulonephritis, N = 34; Henoch-Schönlein 
vasculitis, N = 6) and 13 after the first dose (Henoch-Schönlein vascu
litis, N = 7; Berger glomerulonephritis, N = 6) of vaccine. No case was 
observed after the third vaccine dose. In seven cases, the disease 
occurred both after the first and the second vaccine dose (Henoch- 
Schönlein vasculitis, N = 4; Berger glomerulonephritis, N = 3). No in
formation on the vaccine dose was available in the remaining case of 
Henoch-Schönlein vasculitis. 

4.2. Henoch-Schönlein vasculitis 

Henoch-Schönlein vasculitis was associated with a kidney involve
ment in 50% (N = 20) of cases. It was vaccine-associated in about 40% 
and infection-associated in the remaining 60% of cases (Table 3). 
Vaccine-associated cases were older (P = 0.0008), occurred after a 
longer latency time (P = 0.048) and presented less frequently (P =
0.022) with an abdominal involvement than infection-associated cases. 
In contrast, no significant differences were noted between vaccine- and 
infection-associated cases with respect to gender, prevalence of pre- 

Fig. 1. Legend Flowchart of the literature search process.  

Table 1 
Characteristics of 87 patients with an immunoglobulin A-mediated disease preceded by a coronavirus disease 2019 or a vaccination against severe acute respiratory 
syndrome coronavirus 2. Data are presented as frequency or as median with interquartile range.    

All Berger Glomerulo-nephritis Henoch-Schönlein Vasculitis P-value 

N 87 47 40  
Males: females, N 45 : 40 20 : 25 25 : 15 0.128 
Age      

years 34[17–51] 35 [19–46] 33 [13–65] 0.881  
≤18 years, N 23 10 13 0.812       

Underlying autoimmune diseases◆, N 6 2 4 0.9999       

Immunoglobulin A mediated disease    0.0001  
Pre-existing, N 28 24⋄ 4a   

De novo, N 59 23‡ 36Δ  

Precursor    0.0001  
Infection, N 26 3 23   
Vaccination, N 61 44 17  

Time latency, days 2 [1–9] 2 [1–5] 3 [1–10] 0.178 
Disease duration >4 weeks, N 25 18 7 0.0362  

a The diagnosis of Henoch-Schönlein vasculitis was supported by a kidney biopsy in one case (no skin biopsy was performed); ◆ other than immunoglobulin A- 
mediated diseases; ⋄ the diagnosis of Berger glomerulonephritis was supported by a kidney biopsy in the 24 cases; Δ the diagnosis of de novo Henoch-Schönlein 
vasculitis was supported by a biopsy in 23 of the 36 cases: skin biopsy, N = 16; both skin and kidney biopsy, N = 7;‡ the diagnosis of de novo Berger glomerulonephritis 
was supported by a kidney biopsy in 21 of the 23 cases with new onset glomerulonephritis. 

Table 2 
Vaccines against severe acute respiratory syndrome coronavirus 2 implicated in 
Berger glomerulonephritis and Henoch-Schönlein vasculitis.   

All Berger 
Glomerulo- 
nephritis 

Henoch- 
Schönlein 
Vasculitis 

mRNA - BNT162b2 28 23 5 
mRNA – 1273 23 19 4 
ChadOx1 nCoV-19 6 0 6 
mRNA based COVID-19 

vaccinea 
2 2 0 

Ad26.COV2⋅S 1 0 1 
Inactivated COVID-19 vaccinea 1 0 1  

a not otherwise specified. 
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existing Henoch-Schönlein vasculitis, articular or renal involvement, 
and disease duration. 

4.3. Berger glomerulonephritis 

As previously stated, all but three cases (94%) of Berger glomeru
lonephritis were vaccine-associated (Table 4). Approximately 55% of 
cases had a history of pre-existing Berger glomerulonephritis. Most cases 
remitted within 4 weeks. 

5. Discussion 

This review documents 87 patients, mostly adults, with 94 cases of 
immunoglobulin A-mediated diseases, which were temporally associ
ated with a vaccination against SARS-CoV-2 (mostly a mRNA vaccine) 
or, less frequently, with COVID-19. Two-thirds of cases occurred in 
subjects without history of a pre-existing immunoglobulin A-mediated 
disease. Furthermore, most cases were benign, as indicated by the fact 
that they remitted within 4 weeks [1,2]. Moreover, almost all published 
cases of Berger glomerulonephritis were vaccine- while most 
Henoch-Schönlein cases were infection-associated. Finally, immuno
globulin A disease occasionally occurred both after the first and the 
second vaccine dose, further supporting not only a temporal but also a 
causal relationship. 

The mechanisms by which COVID-19 or vaccination against SARS- 
CoV-2 predispose to autoimmune phenomena including immunoglob
ulin A-mediated disease are currently unclear. However, SARS-CoV-2 
shares with Epstein-Barr virus and many common respiratory tract 

viruses features that may trigger autoimmunity including superantigen 
activity, functional and molecular mimicry, and activation of inflam
matory signaling [3]. The occurrence of an immunoglobin A-mediated 
disease in association with COVID-19 or vaccination against 
SARS-CoV-2 is likely explained by the fact that an immunoglobin A 
response is observed three days or more after disease onset [73,74] or 
vaccination [74,75]. In immunoglobulin A-mediated diseases, the 
initiating event is the deposition of aberrantly glycosylated immuno
globulin A1 containing polymeric immune complexes, which are larger 
and contain a higher concentration of immunoglobulin E in 
Henoch-Schönlein vasculitis than in Berger glomerulonephritis [1]. 
Little is known about the overall incidence of immunoglobulin 
A-mediated diseases during the pandemic. However, limited evidence 
suggests a decreased incidence of Henoch-Schönlein vasculitis in 
childhood [76,77]. 

Vaccine-associated immunoglobulin A mediated diseases were 
mostly observed after a mRNA vaccine. The link is likely explained 
either by the fact that these vaccines are used very often or/and by the 
fact that they are strongly immunogenic [77]. 

The major novelty of the present observations lies in the ability to 
demonstrate a possible causal association between COVID-19 or vacci
nation against SARS-CoV-2 and immunoglobulin A-mediated diseases. 
In contrast, information from case reports is prone to bias, cannot be 
inferred to determine prevalence and cannot be extrapolated to general 
experience [75,78]. For example, the present data do not prove that 
fewer cases of immunoglobulin A disease occur after COVID-19 than 
after vaccination against SARS-CoV-2. Although Henoch-Schönlein 
vasculitis mostly affects children [1], Henoch-Schönlein patients 
included in this survey were frequently adult. This likely results from 
publication bias and from the fact that COVID-19 rarely affects children 
and that this age group infrequently gets vaccinated against SARS-CoV-2 
[76,79]. 

6. Conclusion 

These data suggest that SARS-CoV-2 infection and vaccination 
against SARS-CoV-2 add to the list of triggers of immunoglobulin A 
diseases. Considering that the outcome of COVID-19 is more severe in 
subjects with aberrant immune response, they should continue to be 
offered the vaccine, but warrant close monitoring. 
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[32] A. Pérez, I. Torregrosa, L. D’Marco, I. Juan, L. Terradez, M.Á. Solís, F. Moncho, 
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[70] A.S. Suso, C. Mon, I. Oñate Alonso, K. Galindo Romo, R.C. Juarez, C.L. Ramírez, 
M. Sánchez Sánchez, V. Mercado Valdivia, M. Ortiz Librero, A. Oliet Pala, 
O. Ortega Marcos, J.C. Herrero Berron, N. Silvestre Torner, M. Alonso Riaño, 
A. Pascual Martin, IgA vasculitis with nephritis (Henoch-Schönlein purpura) in a 
COVID-19 patient, Kidney Int Rep 5 (11) (2020) 2074–2078, https://doi.org/ 
10.1016/j.ekir.2020.08.016. 

[71] S. Traidl, Y. Angela, A. Kapp, M. Schefzyk, Hemorrhagic rash on the legs, JAAD 
Case Rep 12 (2021) 67–69, https://doi.org/10.1016/j.jdcr.2021.04.015. 

[72] R. Ziyara, A. Thompson, B. Liu, Henoch-Schönlein purpura in a COVID-19-positive 
child with abdominal pain and PIMS-TS, Clin. Pediatr. 61 (1) (2022) 5–8, https:// 
doi.org/10.1177/00099228211040660. 

[73] M.P. Cheng, C.P. Yansouni, N.E. Basta, M. Desjardins, S. Kanjilal, K. Paquette, 
C. Caya, M. Semret, C. Quach, M. Libman, L. Mazzola, J.A. Sacks, S. Dittrich, 
J. Papenburg, Serodiagnostics for severe acute respiratory syndrome-related 
coronavirus 2: a narrative review, Ann. Intern. Med. 173 (6) (2020) 450–460, 
https://doi.org/10.7326/M20-2854. 

[74] A. Zuiani, D.R. Wesemann, Antibody dynamics and durability in Coronavirus 
disease-19, Clin. Lab. Med. 42 (1) (2022) 85–96, https://doi.org/10.1016/j. 
cll.2021.10.004. 

[75] A.V. Wisnewski, J. Campillo Luna, C.A. Redlich, Human IgG and IgA responses to 
COVID-19 mRNA vaccines, PLoS One 16 (6) (2021), e0249499, https://doi.org/ 
10.1371/journal.pone.0249499. 

[76] U. Kaya Akca, E. Atalay, M.K. Cuceoglu, Z. Balik, S. Sener, Y. Ozsurekci, 
O. Basaran, E.D. Batu, Y. Bilginer, S. Ozen, Impact of the COVID-19 pandemic on 
the frequency of the pediatric rheumatic diseases, Rheumatol. Int. 42 (1) (2022) 
51–57, https://doi.org/10.1007/s00296-021-05027-7. 

[77] M.Z. Salleh, M.N. Norazmi, Z.Z. Deris, Immunogenicity mechanism of mRNA 
vaccines and their limitations in promoting adaptive protection against SARS-CoV- 
2, PeerJ 10 (2022), e13083, https://doi.org/10.7717/peerj.13083. 

[78] M. Doherty, What value case reports? Ann. Rheum. Dis. 53 (1) (1994) 1–2, https:// 
doi.org/10.1136/ard.53.1.1. 

[79] M. Irwin, B. Lazarevic, D. Soled, A. Adesman, The COVID-19 pandemic and its 
potential enduring impact on children, Curr. Opin. Pediatr. 34 (1) (2022) 107–115, 
https://doi.org/10.1097/MOP.0000000000001097. 

G. Bronz et al.                                                                                                                                                                                                                                   

https://doi.org/10.1111/pde.14699
http://refhub.elsevier.com/S0896-8411(22)00107-X/sref57
http://refhub.elsevier.com/S0896-8411(22)00107-X/sref57
http://refhub.elsevier.com/S0896-8411(22)00107-X/sref57
https://doi.org/10.18004/rpr/2021.07.01.27
https://doi.org/10.1097/INF.0000000000003001
https://doi.org/10.1111/1346-8138.16211
https://doi.org/10.1136/bcr-2021-242192
https://doi.org/10.1177/2054358121991684
https://doi.org/10.25176/RFMH.v21i1.3265
https://doi.org/10.25176/RFMH.v21i1.3265
https://doi.org/10.1016/j.nefro.2021.07.009
https://doi.org/10.1016/j.nefro.2021.07.009
https://doi.org/10.1055/a-1532-2243
https://doi.org/10.1055/a-1532-2243
https://doi.org/10.1111/dth.14551
https://doi.org/10.1111/jpc.15674
https://doi.org/10.1111/jpc.15674
https://doi.org/10.1007/s00467-021-05212-7
https://doi.org/10.1007/s00467-021-05212-7
https://doi.org/10.22541/au.161148965.52528385/v1
https://doi.org/10.22541/au.161148965.52528385/v1
https://doi.org/10.1016/j.ekir.2020.08.016
https://doi.org/10.1016/j.ekir.2020.08.016
https://doi.org/10.1016/j.jdcr.2021.04.015
https://doi.org/10.1177/00099228211040660
https://doi.org/10.1177/00099228211040660
https://doi.org/10.7326/M20-2854
https://doi.org/10.1016/j.cll.2021.10.004
https://doi.org/10.1016/j.cll.2021.10.004
https://doi.org/10.1371/journal.pone.0249499
https://doi.org/10.1371/journal.pone.0249499
https://doi.org/10.1007/s00296-021-05027-7
https://doi.org/10.7717/peerj.13083
https://doi.org/10.1136/ard.53.1.1
https://doi.org/10.1136/ard.53.1.1
https://doi.org/10.1097/MOP.0000000000001097

	Coronavirus disease 2019, vaccination against coronavirus and immunoglobulin A-mediated diseases: systematic literature review
	1 Introduction
	2 Methods
	2.1 Search strategy
	2.2 Selection criteria – diagnostic criteria
	2.3 Data extraction
	2.4 Analysis

	3 Results
	3.1 Search results

	4 Findings
	4.1 General findings
	4.2 Henoch-Schönlein vasculitis
	4.3 Berger glomerulonephritis

	5 Discussion
	6 Conclusion
	Author contribution
	References


