
thrombolytic pathways, the induction of DAH by pristane
was unaffected by the absence of plasminogen activator
inhibitor1 or tissue plasminogen activator, suggesting that
protection is related to the action of Serp-1 on macrophage
function.
Conclusions Serp-1 blocks pristane-induced lung hemorrhage
by enhancing LXR-regulated M2 macrophage polarization
and Klf4-regulated IL-10 production. In view of the similar-
ities between DAH in pristane-treated mice and SLE patients,
clinical trials of Serp-1 for DAH in SLE may be warranted.
Since Serp-1 treatment increases expression of the reverse
cholesterol transporter ABCA1, it also may have beneficial
effects on atherosclerosis in SLE patients. Supporting the fea-
sibility of future clinical studies in SLE, Serp-1 treatment
reduced myocardial damage in patients with acute coronary
syndrome.
Acknowledgments This work was supported by NIH grant
R01-AR44731. We are grateful to Dr. Alexandra Lucas (Ari-
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Background We and others have reported that selective his-
tone deacetylase 6 (HDAC6) inhibition decreases inflammation
in a variety of animal models including inflammatory arthritis
and lupus. In this study, we explored whether HDAC6 gene
deletion could affect pristane-induced lupus.
Methods C57BL/6 (w.t.) and HDAC6-/- C57BL/6 mice were
given 0.5 ml of pristine intraperitonealy (ip) at 3 months of
age. Injection of pristane induces a lupus-like syndrome whose
pathogenesis implicates the secretion of type I IFN by CD11b
(+) Ly6C(high) inflammatory monocytes in a TLR7-dependent
fashion. Two weeks after pristane administration the mice
were euthanized and assessed for various parameters of
inflammation. At termination of the experiment, serum, perito-
neal macrophages, and splenic tissue was collected and
evaluated.
Results The pristine treated animals euthanized showed dif-
fuse alveolar hemorrhage, both w.t. and knock-outs. At sac-
rifice, spleens were significantly larger in the HDAC6-/-

mice compared to the w.t. pristine mice, however when
compared to body weights there was not a significant differ-
ence. Flow cytometry did not indicate any differences in T
cell or B cell populations. Sera IL-12, IL-6, TGF-b, IL-10,
and TNF-a were comparable in the w.t. and the knock-out
animals treated with pristine. Peritoneal recruitment of
CD11b(+) Ly6C(high) inflammatory monocytes in HDAC6-/-

mice was significantly increased compared to the w.t. mice.
Evaluation of the transcripts for several IFN inducible genes
revealed significantly increased IRF-7 expression in the
HDAC6-/- mice however lower expression of IFN b and
IRF-9.
Conclusions Taken together, our results show that in early
lupus induction with pristine, HDAC6 gene deletion alters
monocyte activation and differentially regulates IFN inducible
genes.
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Background Hydroxychloroquine (HCQ) is a cornerstone
treatment of systemic lupus erythematosus (SLE). We com-
pared time to flare in SLE patients discontinuing/reducing
HCQ versus those maintaining their dose, and identified fac-
tors associated with time to flare.
Methods We analyzed prospective data from the Systemic
Lupus International Collaborating Clinics (SLICC) cohort,
which includes SLE patients from 33 sites in Europe, Asia,
and North America, enrolled within 15 months of diagnosis
and followed annually (1999-2019). We identified patients
with HCQ reduction/discontinuation, regardless of disease
activity. We evaluated person-time that patients contributed on
their initial dose (‘maintenance’), comparing this to person-
time contributed after a first dose reduction, and person-time
after a first HCQ discontinuation. We estimated time to first
flare, defined as either subsequent need for therapy augmenta-
tion (steroids or other immunomodulators), increase of �4
points in the SLE Disease Activity Index-2000 (SLEDAI-2K)
or hospitalization for SLE. We estimated crude flare rates for
each sub-cohort and hazard ratios and 95% confidence inter-
vals (CIs) for various demographic and clinical factors poten-
tially associated with flare risk in the reduction and
discontinuation sub-cohorts, as well as comparator mainte-
nance sub-cohorts (matched for time on HCQ to the reduc-
tion and discontinuation sub-cohorts).
Results We studied 1460 SLE patients (90% women, 52%
Caucasian) on HCQ. Of these, 592 subsequently reduced
HCQ at any point, while 407 discontinued HCQ at any
point. The crude flare rate for the HCQ reduction sub-cohort
was 42.3 per 100 person-years (95% CI 38.6, 46.4), versus
35.6 (95% CI 32.4, 39.1) in the matched maintenance sub-
cohort. In the discontinuation sub-cohort, the crude flare rate
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was 43.1 (95% CI 38.3, 48.4), versus 34.2 (95% CI 30.6,
38.2) in the matched maintenance sub-cohort. Table 1 shows
the factors associated with time to flare within each sub-
cohort. The hazard ratios are adjusted by all variables in the
table. Prednisone or immunosuppressive use at time-zero was
associated with higher flare risk in all analyses. Lower educa-
tion was associated with higher risk of SLE flares among
patients who discontinued HCQ. There was a trend across
sub-cohorts for lower flare risk among patients from Asia, ver-
sus North America.
Conclusions Compared to HCQ maintenance, crude flare rates
were numerically higher after HCQ taper/discontinuation. SLE
patients on prednisone or immunosuppressives were at higher
risk for flare in all groups. The association between lower
education and higher SLE flare risk was most clearly seen
upon discontinuation of HCQ, suggesting this as a particularly
vulnerable group.
Acknowledgements This research was supported by the Cana-
dian Institutes of Health Research (CIHR).
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ACTIVITY IN SPORADIC SYSTEMIC LUPUS
ERYTHEMATOSUS

1Johannes Hartl, 1Lee Serpas, 1Yueyang Wang, 2Claudia Bracaglia, 3Stefano Volpi, 4Gregg
J Silverman, 4Robert M Clancy, 4Peter M Izmirly, 4Jill P Buyon, 1,4Boris Reizis*. 1Department
of Pathology, NYU Grossman School of Medicine, New York, NY, 10016, USA; 2Division of
Rheumatology, IRCCS Ospedale Pediatrico Bambino Gesù, 00165, Rome, Italy; 3UOSD
Centro per le Malattie Autoinfiammatorie e Immunodeficienze, IRCCS Istituto Giannina
Gaslini and DINOGMI, Università degli Studi di Genova, Genoa, Italy; 4Division of
Rheumatology, Dept. of Medicine, NYU Grossman School of Medicine, New York, NY,
10016, USA

10.1136/lupus-2021-lupus21century.39

Background Antibodies to double-stranded DNA are prevalent
and pathogenic in systemic lupus erythematosus (SLE), particu-
larly in patients with lupus nephritis. However, the physical

nature and regulation of cell-free DNA (cfDNA) that becomes
antigenic in SLE is poorly understood. Null mutations in the
secreted DNase DNASE1L3 cause human monogenic SLE with
anti-dsDNA autoreactivity, whereas a hypomorphic variant of
DNASE1L3 is associated with SLE and other autoimmune dis-
eases. We sought to characterize the role of DNASE1L3 in
the regulation of cfDNA and its relevance for sporadic forms
of SLE that are not associated with DNASE1L3 variants or
mutations.
Methods Activity of DNASE1L3 in the plasma of SLE patients
was measured using a novel assay based on the digestion of
intact cell nuclei. Antibodies to DNASE1L3 were measured
using a novel ELISA with recombinant DNASE1L3 as an anti-
gen. The fraction of microparticle-associated cell-free DNA
was measured using differential centrifugation followed by
genomic qPCR. Antibodies to DNASE1L3-sensitive antigens on
microparticles were measured by flow cytometry using tissue
culture-derived microparticles digested with recombinant
DNASE1L3.
Results More than 50% of sporadic SLE patients with nephri-
tis manifested reduced DNASE1L3 activity in circulation. This
reduced activity was associated with the presence of neutraliz-
ing autoantibodies to DNASE1L3, but not to its close homo-
log DNASE1. Patients with reduced DNASE1L3 activity had
normal total plasma cfDNA levels but showed accumulation of
cfDNA in circulating microparticles released from apoptotic
cells. Microparticle-associated cfDNA contained a higher frac-
tion of longer polynucleosomal cfDNA fragments, which
bound autoantibodies with higher affinity than mononucleoso-
mal fragments and were stronger inducers of type I interferon.
Autoantibodies to DNASE1L3-sensitive antigens on micropar-
ticles were prevalent in SLE nephritis patients and correlated
with the accumulation of cfDNA in microparticles and with
disease severity. DNASE1L3-sensitive antigens on microparticles
included DNA-associated proteins such as HMGB1, a known
self-antigen in SLE
Conclusions Our results suggest that autoantibody-mediated
impairment of DNASE1L3 activity is a common non-genetic
mechanism facilitating anti-dsDNA autoreactivity in patients
with severe sporadic SLE. In particular, it leads to the

Abstract 801 Table 1 Adjusted hazard ratios (aHRs) and 95% confidence intervals (CIs) for SLE flare across sub-cohorts

Characteristics at time zero Sub-cohort I, HCQ reduced Maintenance (matched to I) Sub-cohort II, HCQ discontinued Maintenance (matched to II)

aHR (95% CI) aHR (95% CI) aHR (95% CI) aHR (95% CI)

Male sex 1.04 (0.74, 1.45) 0.93 (0.68, 1.29) 0.94 (0.62, 1.42) 0.88 (0.61, 1.27)

Non-Caucasian race/ethnicity 1.19 (0.94, 1.51) 1.01 (0.81, 1.26) 0.95 (0.69, 1.29) 1.18 (0.91, 1.54)

Age at SLE diagnosis, years 1.00 (0.99, 1.01) 1.00 (0.99, 1.01) 0.99 (0.98, 1.00) 1.01 (1.00, 1.02)

No post-secondary education 1.04 (0.85, 1.28) 1.16 (0.95, 1.43) 1.40 (1.07, 1.83) 0.90 (0.70, 1.15)

Geographic location

North America Reference Reference Reference Reference

Europe 1.16 (0.91, 1.48) 1.10 (0.87, 1.40) 1.03 (0.76, 1.39) 1.05 (0.80, 1.37)

Asia 0.69 (0.51, 0.93) 0.87 (0.61, 1.23) 0.68 (0.46, 1.02) 0.66 (0.43, 0.99)

SLE duration 1.02 (0.98, 1.06) 1.00 (0.96, 1.04) 0.99 (0.95, 1.04) 0.99 (0.95, 1.03)

SLEDAI-2K � 4 1.15 (0.94, 1.41) 1.17 (0.94, 1.44) 1.18 (0.90, 1.54) 1.17 (0.92, 1.48)

Renal damage 0.90 (0.60, 1.37) 0.99 (0.62, 1.59) 0.81 (0.55, 1.21) 0.82 (0.48, 1.39)

Body mass index 1.02 (1.00, 1.04) 1.00 (0.98, 1.01) 0.99 (0.97, 1.02) 0.99 (0.97, 1.01)

Smoker 1.07 (0.85, 1.35) 0.98 (0.78, 1.22) 0.95 (0.72, 1.25) 1.09 (0.83, 1.43)

Prednisone 1.63 (1.28, 2.09) 2.03 (1.59, 2.59) 1.79 (1.31, 2.44) 2.39 (1.79, 3.19)

Immunosuppressive 1.60 (1.28, 2.00) 2.34 (1.87, 2.92) 1.48 (1.09, 2.01) 2.42 (1.86, 3.16)

Biologics 0.67 (0.36, 1.24) 0.88 (0.47, 1.67) 0.63 (0.32, 1.26) 0.94 (0.45, 1.98)
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