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opment, would have been welcome to complete this excellent
review.
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To the Editor:

We thank Dr. Vuilleumier for his interest in our review of
HDLs in SLE and his comments on anti-Apo A-l autoantibodies.
Dr. Vuilleumier raises an important point, with which we fully agree,
that the prevalence of increased levels of anti-Apo A-l is not spe-
cific to SLE. The frequency of positivity for these antibodies in
different diseases is summarized in Table 1. Inconsistent results
could be attributed to between-assay differences introduced
by the use of different enzyme-linked immunosorbent assays
(ELISAs) and different cutoff values used to assess positivity (1).

Questions were also raised concerning whether anti-Apo
A-l'is an independent predictor of cardiovascular events in SLE
patients. Indeed, it has not been found to be independently asso-
ciated with cardiovascular events in SLE (2,3) though, as pointed
out by Dr. Vuilleumier, an association between anti-Apo A-I and
cardiovascular events has been demonstrated in a broad array
of other clinical settings (4). This inconsistency certainly warrants
further investigation.

Dr. Vuilleumier also raised questions about our hypoth-
esis that oxidized Apo A-I may play a role in inducing anti—
Apo A-l autoantibodies. We acknowledge that the formation
of anti-Apo A-l autoantibodies could be attributed to vari-
ous genetic and environmental factors, as he notes. At the
same time, our hypothesis is based on our experience in the
biopharmaceutical field, where oxidation and misfolding are
recognized immunogenic factors for therapeutic proteins
and peptides (5,6). In the case of Apo A-l, oxidation at Met-
112 and Met-148 has been suggested to cause conforma-
tional change of Apo A-l by disrupting the a-helix structure
(7,8). Methionine oxidation on Apo A-I has also been shown
to induce the formation of amyloid fibril, which could be
immunogenic (9). Studies by Henson and Venditto showed
that Apo A-l peptide with oxidized Met-148 could bind with
goat polyclonal antibodies against human Apo A-1 (10),
and oxidized Apo A-l appeared to be more immunogenic
in mouse models (11). In addition to methionine oxidation,
Apo A-l could undergo other oxidative modifications, such
as with 3-chlorotyrosine and 3-nitrotyrosine in autoimmune
settings (12,13). Particularly, 3-nitrotyrosine modification has
been proven to be immunogenic for other proteins and was
suggested to be responsible for impaired immunologic tol-
erance (14). Thus, further studies on 3-chlorotyrosine-— and
3-nitrotyrosine—-modified Apo A-l would be helpful to inves-
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Table 1.

Prevalence of anti-Apo A-l autoantibodies in different populations*

Author, year (ref.) Population

Prevalence, %

Positivity cutoff

Antiochos et al, 2017 (15) 5,220 participants from the general
population (mean age 52.6 years)

237 HIV patients with no current
lipid-lowering therapy

71 patients receiving maintenance
hemodialysis

69 RA patients, 46 matched
controls

76 patients meeting EULAR/ACR
criteria for SLE (19)

55 SLE patients, 150 age- and
sex-matched healthy controls

39 SLE patients with high disease
activity, 42 SLE patients with low
disease activity, 34 healthy
controls

102 patients with type 2 DM, 112
patients with type 2 DM and CVD,
88 healthy controls

Satta et al, 2018 (16)
Pruijm et al, 2012 (17)
Vuilleumier et al, 2010 (18)
Nigolian et al, 2020 (3)
Butuca et al, 2007 (20)

O'Neill et al, 2010 (21)

El-Lebedy et al, 2016 (22)

19.9
58
20

17 in RA patients; 2 in healthy
controls
43

36 in SLE patients; 0.7 in
healthy controls

35.9 in SLE patients with high
activity; 12 in SLE patients
with low activity

8.8 in patients with type 2 DM;
35.7 in patients with both
type 2 DM and CVD; 6.1 in
healthy controls

97.5% of the reference distribution
from 140 healthy blood donors
97.5% of the reference distribution
from 140 healthy blood donors
97.5% of the reference distribution

from healthy blood donors
97.5% of the reference distribution
from healthy blood donors
97.5% of the reference distribution
from 48 healthy donors
>5 SD above the mean in healthy
controls
>3 SD above the mean in healthy
controls

Absorbance >2.1 OD using human
anti-apolipoprotein Al antibody
ELISA kit (#MBS7034; MyBioSource)

* Anti-Apo A-l = anti-aolipoprotein A-l; RA = rheumatoid arthritis; EULAR = European League Against Rheumatism; ACR = American College of
Rheumatology; SLE = systemic lupus erythematosus; DM = diabetes mellitus; CVD = cardiovascular disease; ELISA = enzyme-linked immunosorbent

assay.

tigate the underlying mechanisms of anti-Apo A-l autoanti-

bodies in autoimmune settings.

8. Jayaraman S, Gantz DL, Gursky O. Effects of protein oxidation on
the structure and stability of model discoidal high-density lipopro-
teins. Biochemistry 2008;47:3875-82.

Supported by the American Heart Association (grant 19PRE344

00017).

Minzhi Yu, MS

Sang Y. Kim, PhD

Emily E. Morin, PhD

Anna Schwendeman, PhD
University of Michigan

Ann Arbor, Ml

Frias MA, Virzi J, Batuca J, Pagano S, Satta N, Delgado Alves J,
et al. ELISA methods comparison for the detection of auto-antibodies
against apolipoprotein A1. J Immunol Methods 2019;469:33-41.
Croca S, Bassett P, Chambers S, Davari M, Alber KF, Leach O,
et al. IgG anti-apolipoprotein A-1 antibodies in patients with sys-
temic lupus erythematosus are associated with disease activity and
corticosteroid therapy: an observational study. Arthritis Res Ther
2015;17:26.

Nigolian H, Ribi C, Courvoisier DS, Pagano S, Alvarez M,
Trendelenburg M, et al. Anti-apolipoprotein A-1 autoantibodies cor-
relate with disease activity in systemic lupus erythematosus. Rheu-
matology (Oxford) 2020;59:534-44.

Satta N, Frias MA, Vuilleumier N, Pagano S. Humoral immunity
against HDL particle: a new perspective in cardiovascular diseases?
Curr Pharm Design 2019;25:3128-46.

Torosantucci R, Schoneich C, Jiskoot W. Oxidation of therapeu-
tic proteins and peptides: structural and biological consequences.
Pharm Res 2014;31:541-53.

Maas C, Hermeling S, Bouma B, Jiskoot W, Gebbink MF. A role for
protein misfolding in immunogenicity of biopharmaceuticals. J Biol
Chem 2007;282:2229-36.

Shao B, Cavigiolio G, Brot N, Oda MN, Heinecke JW. Methionine
oxidation impairs reverse cholesterol transport by apolipoprotein A-I.
Proc Natl Acad Sci U S A 2008;105:12224-9.

Wong YQ, Binger KJ, Howlett GJ, Griffin MD. Methionine oxidation
induces amyloid fibril formation by full-length apolipoprotein A-1. Proc
Natl Acad Sci U S A 2010;107:1977-82.

. Henson D, Venditto V. Evaluation of antibody responses toward

post-translationally modified and unmodified peptide epitopes of
apolipoprotein A-l in cardiovascular disease [abstract]. Arterioscler
Thromb Vasc Biol 2016;36:A416.

. Kline RH, Henson D, Venditto VJ. Evaluation of antibody respons-

es in mice toward apolipoprotein A-1. Arterioscler Thromb Vasc Biol
2017;37:A395.

. Vivekanandan-Giri A, Slocum JL, Byun J, Tang C, Sands RL,

Gillespie BW, et al. High density lipoprotein is targeted for oxida-
tion by myeloperoxidase in rheumatoid arthritis. Ann Rheum Dis
2013;72:1725-31.

. Arungovind G, Kamalanathan AS, Padmanabhan V, Manoharan A,

Chandrashekara S, Venkataraman K. Modifications of human plasma
apolipoprotein A1 in systemic autoimmune diseases and myocardial
infarction: a comparative study. J Proteins Proteom 2019;10:235-43.

. Ohmori H, Kanayama N. Immunogenicity of an inflammation-

associated product, tyrosine nitrated self-proteins. Autoimmun Rev
2005;4:224-9.

. Antiochos P, Marques-Vidal P, Virzi J, Pagano S, Satta N, Hartley O,

et al. Anti-apolipoprotein A-1 1gG predict all-cause mortality and are
associated with Fc receptor-like 3 polymorphisms. Front Immunol
2017,;8:437.

. Satta N, Pagano S, Montecucco F, Gencer B, Swiss HIV Cohort

Study, Mach F, et al. Anti-apolipoprotein A-1 autoantibodies are as-
sociated with immunodeficiency and systemic inflammation in HIV
patients. J Infect 2018;76:186-95.

. Pruijm M, Schmidtko J, Aho A, Pagano S, Roux-Lombard P, Teta

D, et al. High prevalence of anti-apolipoprotein/A-1 autoantibodies
in maintenance hemodialysis and association with dialysis vintage.
Ther Apher Dial 2012;16:588-94.

. Vuilleumier N, Bratt J, Alizadeh R, Jogestrand T, Hafstrém |,

Frostegard J. Anti-apoA-1 IgG and oxidized LDL are raised in


https://orcid.org/0000-0002-3141-7285
https://orcid.org/0000-0002-5781-9039
https://orcid.org/0000-0002-8023-8080

1236 LETTERS

rheumatoid arthritis (RA): potential associations with cardio- in patients with systemic lupus erythematosus. Ann N Y Acad Sci
vascular disease and RA disease activity. Scand J Rheumatol 2007;1108:137-46.
2010;39:447-53. 21. O'Neill SG, Giles I, Lambrianides A, Manson J, D'Cruz D, Schrieber
19. Aringer M, Costenbader K, Daikh D, Brinks R, Mosca M, L, et al. Antibodies to apolipoprotein A-1, high-density lipoprotein, and
Ramsey-Goldman R, et al. 2019 European League Against C-reactive protein are associated with disease activity in patients with
Rheumatism/American College of Rheumatology classification systemic lupus erythematosus. Arthritis Rheum 2010;62:845-54.
criteria for systemic lupus erythematosus. Arthritis Rheumatol 22. El-Lebedy D, Rasheed E, Kafoury M, Abd-El Haleem D, Awadallah
2019;71:1400-12. E, Ashmawy |. Anti-apolipoprotein A-1 autoantibodies as risk
20. Batuca JR, Ames PR, Isenberg DA, Alves JD. Antibodies toward biomarker for cardiovascular diseases in type 2 diabetes mellitus.
high-density lipoprotein  components inhibit paraoxonase activity J Diabetes Complications 2016;30:580-5.

DOI 10.1002/art.41262

Clinical Images: Giant calcinosis in dermatomyositis and scleroderma overlap

The patient, a 56-year-old woman with a history of dermatomyositis and scleroderma overlap with positive PM/Scl-75, was admitted with
a severe myopathy flare. The disease had been characterized by Raynaud’s phenomenon, extensive calcinosis cutis, mild interstitial lung
disease, elevated creatine kinase level, and proximal muscle weakness. Previous treatment with methotrexate had been discontinued
6 months prior, due to a severely infected area of calcinosis with a subsequent septic arm. Monthly intravenous immunoglobulin (IVIG) and
low-dose prednisone were continued. Three months after finishing antibiotic treatment, the patient presented with severe dysphagia, dys-
pnea, Gottron’s papules, and weakness. Interestingly, a new lump in the posterior aspect of the left flank had been growing progressively.
Computed tomography of the chest showed a lobulated, heterogeneous fluid collection (9.8 x 5.6 x 16.5 cm) (arrow in A) within the sub-
cutaneous soft tissue of the left lateral chest wall and extensive calcinoses covering the margins and in isolated pouches. Needle aspiration
yielded 1 ml of white, dense matter suggestive of calcinosis. A drainage tub was surgically inserted for a week, emptying the collection.
Cultures were negative. After 2 weeks, a stable, minimal amount of fluid (2 x 2 x 4 cm) reappeared (B). Previous calcinoses had been
drained in the flexures, and an attempt at injecting intralesional sodium thiosulfate had been unsuccessful. Calcinosis is a common, impair-
ing manifestation of dermatomyositis and scleroderma that can appear unrelated to disease flares. No proven treatments are available.
The myositis flare in this patient was treated with methylprednisolone boluses, IVIG, and intravenous cyclosporine and gradually improved.
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