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Anti-DFS70/LEDGF Antibodies Are More Prevalent in
Healthy Individuals Compared to Patients with
Systemic Autoimmune Rheumatic Diseases
MICHAEL MAHLER, TODD PARKER, CAROL L. PEEBLES, LUIS E. ANDRADE, ANDREAS SWART, 
YVETTE CARBONE, DAVID J. FERGUSON, DANILO VILLALTA, NICOLA BIZZARO, JOHN G. HANLY, 
and MARVIN J. FRITZLER

ABSTRACT. Objective. Antinuclear antibodies (ANA) are a serological hallmark of systemic autoimmune rheu-
matic diseases (SARD) such as systemic lupus erythematosus (SLE). While a number of ANA pat-
terns detected by indirect immunofluorescence (IIF) have diagnostic significance, autoantibodies
producing the dense fine speckled (DFS) pattern have been reported to be more prevalent in healthy
individuals than in SARD. 
Methods. Sequential samples submitted for ANA testing were screened for anti-DFS antibodies by
IIF (n = 3263). Samples with the DFS pattern were tested for anti-DFS70/lens epithelium–derived
growth factor (LEDGF) antibodies by ELISA and by a novel chemiluminescence assay (CIA, Quanta
Flash DFS70). Sera from patients with various diseases and healthy individuals were tested for
anti-DFS70/LEDGF antibodies by CIA. A cohort of 251 patients with SLE was used to analyze sero-
logical and clinical associations of anti-DFS70 antibodies.
Results. The frequency of anti-DFS antibodies by IIF was 1.62%. The prevalence of
anti-DFS70/LEDGF antibodies as detected by CIA in the different cohorts was 8.9% in healthy indi-
viduals, 2.8% in SLE, 2.6% in rheumatoid arthritis, 4.0% in asthma, 5.0% in interstitial cystitis, 1.7%
in Graves’ disease, and 6.0% in Hashimoto’s thyroiditis. Of note, the prevalence of
anti-DFS70/LEDGF antibodies was significantly higher in healthy individuals compared to patients
with SARD (p = 0.00085). In SLE results, anti-DFS70/LEDGF antibodies were not significantly
associated with clinical features or other autoantibodies typically found in SLE. Only 1/7 SLE sera
showed anti-DFS70/LEDGF, but no other autoantibody reactivity.
Conclusion. “Monospecific” anti-DFS70/LEDGF antibodies may represent a biomarker for differ-
entiating SARD from non-SARD individuals, but there is a need for a reliable assay to ensure
 reactivity to DFS70. (First Release Sept 1 2012; J Rheumatol 2012;39:2104–10; doi:10.3899/
jrheum.120598)
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The presence of autoantibodies, including antinuclear anti-
bodies (ANA), directed against intracellular antigens is a
hallmark of systemic autoimmune rheumatic diseases
(SARD)1. The indirect immunofluorescence (IIF) assay is
one of the most commonly used routine tests for detection
of ANA, and it was recently recommended as the screening
test of choice by a study group of the American College of

Rheumatology (ACR)2. Anti-dense fine speckled 70
(anti-DFS70) antibodies were initially identified as an ANA
IIF pattern from a patient with interstitial cystitis3, but they
were later associated with various other conditions4.

The typical DFS IIF staining pattern is recognized as
uniformly distributed fine speckles throughout the inter-
phase nucleus and on metaphase chromatin3,4,5. Since a
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70-kDa protein was detected by immunoblotting, the antigen
was initially termed DFS70, but the primary target autoanti-
gen was eventually identified as the lens epithelium–derived
growth factor (LEDGF)6 or DNA-binding transcription
coactivator p75 (reviewed by Ganapathy and Casiano4). This
protein was highly expressed in prostate tumor tissues7 and
has a number of physiological functions, including serving as
a cofactor for human immunodeficiency virus replication
through an interaction with viral  integrase8.

Since the first description, anti-DFS70/LEDGF antibod-
ies have been reported in the sera of patients with a variety
of chronic inflammatory conditions (as reviewed4), in
patients with cancer7, and even in certain healthy individu-
als9. Dellavance, et al evaluated over 10,000 ANA-positive
samples by IIF and immunoblot; they reported that
anti-DFS70 antibodies were common among ANA-positive
individuals with no evidence of SARD and that among
autoimmune patients bearing this autoantibody, over half
had evidence of autoimmune thyroiditis10. The highest
prevalence of anti-DFS70 antibodies has been reported in
patients with Vogt-Harada syndrome (66.7%)11 and atopic
dermatitis (30%)3,12, followed by apparently healthy indi-
viduals (~10%)4,9, while prevalence in SARD is significant-
ly lower (~2%−3%)4. Considering the prognostic and
longterm outcome of individuals with anti-DFS70 antibod-
ies, it was recently reported that none of 40 healthy individ-
uals with isolated anti-DFS70 reactivity developed a SARD
within an average 4-year followup13. Therefore, it was sug-
gested that the presence of isolated anti-DFS70 antibodies
could be taken as strong evidence against a diagnosis of
SARD such as systemic lupus erythematosus (SLE)9,13,14,15.

The low prevalence of anti-DFS70/LEDGF autoantibod-
ies in patients with SARD represents a potentially important
biomarker to discriminate SARD from ANA-positive healthy
individuals and/or other inflammatory conditions such as
atopic dermatitis. The reasons underlying the observed rela-
tively low prevalence in SARD are unclear, but may include
demographic and racial (genetic) factor16, influence of ther-
apeutic interventions (i.e., corticosteroids, immune suppres-
sion), and/or technologies used to detect the autoantibody.

Because ANA and related autoantibodies are generally
considered reliable biomarkers for SARD and are included
in the classification criteria for SLE17, ANA testing on
HEp-2 substrates outside a proper clinical framework may
yield a sizable portion of ANA-positive individuals without
consistent evidence of SARD, purportedly leading to inap-
propriate referrals to tertiary care specialists, anxiety in
patients and physicians13, and inappropriate and potentially
toxic therapies18. Understanding the clinical relevance of
the full spectrum of autoantibodies detected in a diagnostic
laboratory becomes even more crucial because of com-
pelling evidence that autoantibodies may precede the clini-
cal onset of SARD by many years19,20,21. Therefore, the
concept of using anti-DFS70 antibodies as a diagnostic or

prognostic discriminator of subjects with and without
SARD is appealing. Accordingly, the principal aims of our
study were to determine the frequency of anti-DFS70 anti-
bodies in a diagnostic laboratory setting and then investigate
the prevalence of anti-DFS70 antibodies in various disease
conditions, especially in patients with SLE and in healthy
individuals, using conventional IIF complemented by novel
immunoassays for the detection of anti-DFS70 antibodies.

MATERIALS AND METHODS
DFS antibodies in sequential samples submitted for ANA testing. Sera
 samples (n = 53) with a DFS staining pattern were identified by IIF on
HEp-2 cell substrates from 3263 sequential samples submitted for ANA
testing (BC Biomedical Laboratories Ltd. during a 44-day audit period
using the protocol described below. 
Clinically defined samples. A second cohort included clinically defined
samples from healthy individuals (n = 124; 86 women and 38 men), all with
no known history of SARD, obtained from a commercial source
(ProMedDx) and various pathologies (SLE, rheumatoid arthritis, asthma,
atopic dermatitis, interstitial cystitis, systemic sclerosis, Graves’ disease,
Hashimoto’s thyroiditis, multiple sclerosis, inflammatory bowel disease,
cancer, Sjögren’s syndrome, infectious diseases, and other disorders). The
average age of healthy individuals was 37 years (SD 13.1 yrs, range 17−60
yrs). The diagnosis of SARD was established according to criteria for the
respective disease and as described22. The disease activity was defined
based on the SLE Disease Activity Index (SLEDAI) using a cutoff value of
6. The international ANA reference serum panel available from the Centers
for Disease Control and Prevention (CDC, Atlanta, GA, USA) was also
tested for anti-DFS70 antibodies by Quanta Flash DFS7023. Patient identi-
ty was not disclosed and the data were used anonymously in accord with
the Helsinki Declaration on human research ethics. Collection of patient
samples was carried out according to local ethics committee regulations
and, where required, approval was obtained from the respective institution-
al review board. 
Immunofluorescence assays. The DFS samples were identified at BC
Biomedical Laboratories Ltd. using the HEp-2010/Liver (Monkey) IIF kit
(Euroimmun; catalog no. FA 1512-2010-1). Sera were screened at 1:80
dilution on slides prepared with a PhD instrument (Biorad). Reading and
interpretation of the IIF patterns were done by an experienced technologist
on a Zeiss microscope fitted with an LED light source. 
ELISA and chemiluminescence anti-DFS70/LEDGF assays. Anti-DFS70
reactivity detected by IIF was confirmed by ELISA (MBL International)
and by Quanta Flash DFS70 (Inova) testing. The semiquantitative MBL
DFS70 ELISA Kit is used for detection of anti-DFS70 antibodies in human
serum. The ELISA antigen is identical to LEDGF and the DFS70 ELISA is
currently intended for research use only.

The Quanta Flash DFS70 assay is a novel chemiluminescence assay
(CIA; research use only) that uses recombinant DFS70/LEDGF coated onto
paramagnetic beads and is designed for the Bio-Flash® instrument (Biokit
SA). The principle and protocol of the assay system have been described24.
The relative light units (RLU) are proportional to the amount of isoluminol
conjugate that is bound to the human immunoglobulin (Ig)G, which in turn
is proportional to the number of anti-DFS70 antibodies bound to the anti-
gen on the beads. The cutoff of the novel DFS70 CIA was established based
on the comparison with the MBL DFS70 ELISA. The threshold was set to
yield the highest degree of total percentage agreement.
Recombinant DFS70/LEDGF antigen and Western blotting. Human
recombinant DFS70/LEDGF antigen was generated as described25 and
expressed as a polyhistidine (his)-tagged protein in insect cells (SF9 cells;
Invitrogen) or e.coli (both antigens equivalent) according to the manufac-
turer’s instructions. Purification of the his-tagged DFS70/LEDGF antigen
was accomplished using conventional affinity chromatography on nickel
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columns. Purity of the antigen was determined to be > 95% by gel elec-
trophoresis. Sera positive for anti-DFS70 antibodies or displaying the DFS
IIF patterns were also analyzed by Western blotting, using a partial-length
recombinant DFS70/LEDGF protein (amino acids 349−435) that was sep-
arated by 4%−12% Bis-Tris gel electrophoresis and transferred to nitrocel-
lulose sheets using an Invitrogen iBlot system. The assay protocol followed
standard procedures and was similar to the method as described13.
Affinity purification of anti-DFS70 antibodies from human serum. For
affinity purification 0.5 ml of rehydrated resin was equilibrated in 0.1 M
NaHCO3, 0.5 M NaCl, pH 8.3. Then 1.5 ml of DFS70 antigen (1.9 mg/ml)
was added to the resin and incubated at 4°C overnight. The next day, the
resin was washed with 0.1 M NaHCO3, 0.5 M NaCl, pH 8.3, and blocked
with 1 M ethanolamine, pH 8.0 for 2 h at room temperature. Finally, the
resin was washed with 5 cycles of alternating pH (0.1 M sodium acetate,
0.5 M NaCl, pH 4.0, and 0.1 M Tris-HCl, 0.5 M NaCl, pH 8.0). 

Equilibrated, the column was loaded with a total 10 ml of filtered serum
containing anti-DFS70 antibodies. After washing with 10 mM Tris-HCl,
0.5 M NaCl, 0.09% sodium azide, antibodies were eluted using 0.1 M
glycine-HCl, pH 2.8. The eluted fractions were neutralized using a 1:10
ratio of 1 M Tris, 2.5 M NaCl, 0.9% sodium azide, pH 8.8. Purified anti-
bodies were diluted 1:3 into a negative IgG-stripped serum pool resulting
in a final volume of 4.5 ml.
Detection of other autoantibodies. Antibodies to dsDNA, chromatin, SSA
(Ro52 and Ro60), SSB/La, ribosome P, C1q, RNP, and Sm were detected
by the corresponding Quanta Lite ELISA. In addition, C1q complexes were
measured (Quanta Lite ELISA). All assays were performed according to
the manufacturer’s instructions (all Inova).
Statistical evaluation. Data were statistically evaluated using Analyse-it
software (version 2.03; Analyse-it Software Ltd.). Mann-Whitney U-test
and Fisher’s exact test were carried out to analyze difference between
groups, and p values < 0.05 were considered significant. Spearman equa-
tions were used to analyze agreement between the CIA and ELISA.

RESULTS
Anti-DFS antibodies in sequential samples submitted for
ANA testing. Using IIF on HEp-2 substrate, 53/3263
(1.62%) sequential and unselected serum samples submitted
for routine ANA testing were identified as showing the

 typical DFS staining pattern and were then confirmed to be
positive for anti-DFS70 antibodies by ELISA and CIA. Of
the 53 samples, 40 were from women and 13 from men; the
mean age of women was 47.5 years (± 15.5 yrs, range
14−80) and thus not significantly different from the age of
men (45.3 ± 11.9 yrs, range 25−63). No association between
the anti-DFS70 reactivity and the age of individuals was
observed. Of our 53 samples with a DFS pattern, 52/53 were
positive for anti-DFS70 antibodies by CIA and 53/53 by
ELISA. A quantitative comparison between the DFS70
ELISA (MBL) and CIA (Inova) showed an excellent quan-
titative correlation between the 2 methods as expressed by a
Spearman correlation coefficient r = 0.91 (95% CI
0.84−0.95, p < 0.0001; Figure 1).
Point prevalence of anti-DFS70/LEDGF antibodies in
apparently healthy individuals and various disease groups.
To verify that anti-DFS70 antibodies are not associated with
SARD or certain manifestations, we investigated a possible
association with clinical features in SLE. Anti-DFS70/
LEDGF antibodies were detected in 11/124 (8.9%) of sera
samples from healthy individuals. The prevalence in the dis-
ease cohorts varied between 0.0% and 6.0% (Figure 2). Of
note, the prevalence of anti-DFS70 antibodies was signifi-
cantly higher in healthy individuals (8.9%) compared to
patients with SARD (2.8%; p < 0.001, Fisher’s exact test).
The OR was 3.7 (95% CI 1.5−8.9). To confirm the low
prevalence of anti-DFS70 antibodies in characteristic sam-
ples from patients with SARD, we also tested the CDC ANA
reference samples by Quanta Flash and all were negative.
Association of anti-DFS70/LEDGF and other autoantibod-
ies in a large SLE cohort. Seven of 251 samples (2.8%)
from patients with SLE were positive for anti-DFS70 anti-
bodies by CIA, of which 1 was also positive for anti-Sm, 2

Figure 1. Quantitative correlation between dense fine speckled antibodies (DFS70) ELISA
and Quanta Flash DFS70. The results of 53 sera were used to analyze the quantitative agree-
ment between the 2 methods and an excellent correlation was found (r = 0.91, p < 0.0001,
Spearman equation). Results obtained by Quanta Flash DFS70 are expressed as relative light
units (RLU).
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for anti-dsDNA, 3 for anti-U1RNP, 3 for anti-SSB/La, 3 for
anti-C1q, 4 for anti-chromatin, and 4 for anti-SSA
(Ro60/Ro52 mixture). None of the samples was positive for
anti-ribosome P. Only 1 of the SLE serum samples had 
isolated anti-DFS70 reactivity. No statistically relevant
 clinical or laboratory differences were found between
anti-DFS70-positive and -negative patients with SLE (Table
1). Of the 11 ACR classification criteria for SLE17, 2
anti-DFS70-positive patients fulfilled 4, 2 patients 5, 1
patient 6, and 2 patients 8. The patient with isolated
anti-DFS70 antibodies fulfilled 5 criteria irrespective of the
positive DFS ANA (Table 2). The mean age (43.0 vs 48.1
yrs), the disease duration (6.4 vs 8.3 yrs), and the
female/male ratio of the anti-DFS70-positive patients with
SLE were not significantly different from those of the
anti-DFS70-negative patients. The most common clinical
feature of the anti-DFS70-positive patients with SLE was
arthritis (n = 7, 100%) followed by photosensitivity (n = 5,
71.4%). Although it did not reach statistical signifi-
cance (p = 0.064), a remarkable difference between
anti-DFS70-positive and -negative patients was the presence
of hemolytic anemia, which was higher in the anti-DFS70-posi -
tive group. The average SLEDAI score (4.0 vs 3.7, respec-
tively) and the number of active patients (SLEDAI > 6;
18.9% vs 14.3%) was higher in anti-DFS70-nega tive com-
pared to anti-DFS70-positive patients, but the differences
were not statistically significant. These results are summa-
rized in Table 1.

Figure 2. Prevalence of anti-dense fine speckled (DFS)70 antibodies in different cohorts determined by
chemiluminescence immunoassay. The prevalence of anti-DFS70 antibodies found in apparently healthy
individuals and in different pathologies is given in percentages. The prevalence in apparently healthy
 individuals was significantly higher than in all other diseases including systemic lupus erythematosus.

Table 1. Associations of anti-DFS70/LEDGF with clinical features and
other autoantibodies in SLE. Data are number (%).

Autoantibody DFS70-negative, DFS70-positive, 
n = 244 n = 7

Clinical features and symptoms
Malar rash 97 (39.8) 1 (14.3)
Discoid rash 17 (7.0) 1 (14.3)
Photosensitivity 125 (51.2) 5 (71.4)
Oral ulcers 103 (42.2) 1 (14.3)
Arthritis 165 (67.6) 7 (100.0)
Pleuritis 45 (18.4) 2 (28.6)
Pericarditis 50 (20.5) 1 (14.3)
Proteinuria 67 (27.5) 0 (0.0)
Urinary cellular casts 20 (8.2) 0 (0.0)
Seizures 12 (4.9) 0 (0.0)
Psychosis 6 (2.5) 0 (0.0)
Hemolytic anemia 25 (10.2) 3 (42.9)
Leukopenia 90 (36.9) 2 (28.6)
Lymphopenia 116 (47.5) 4 (57.1)
Thrombocytopenia 34 (13.9) 1 (14.3)

Other autoantibodies
Chromatin 115 (47.1) 4 (57.1)
dsDNA 80 (32.8) 2 (28.6)
U1-RNP 92 (37.7) 3 (42.9)
Sm 41 (16.8) 1 (14.3)
SSA/Ro60 108 (44.3) 4 (57.1)
SSB/La 46 (18.9) 3 (42.9)
Anti-C1Q 64 (26.2) 3 (42.9)

DFS: dense fine speckled antibodies; LEDGF: lens epithelium-derived
growth factor; SLE: systemic lupus erythematosus.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

 Rheumatology
The Journal of on July 10, 2020 - Published by www.jrheum.orgDownloaded from 

http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/


2108 The Journal of Rheumatology 2012; 39:11; doi:10.3899/jrheum.120598

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

IIF patterns and immunoblot reactivity of anti-DFS70/
LEDGF-positive samples. Ten of the 11 (90.9%)
anti-DFS70/LEDGF-positive samples (by DFS70 CIA)
from healthy individuals (n = 124) showed the typical DFS
staining pattern by IIF on HEp-2 cells. The only sample
(1/11) that did not demonstrate the typical DFS pattern
lacked the typical staining of metaphase chromatin. In con-
trast, the IIF pattern of 6/7 SLE was different from the typi-
cal DFS staining pattern previously described (Figure 3B).
All anti-DFS70 antibody-positive samples identified by CIA
were also positive by immunoblot using the recombinant
protein (data not shown).

To compare the staining pattern of anti-DFS70/LEDGF
antibody-positive samples, a prototype serum was tested on
slides from 4 different manufacturers (Euroimmun, Inova,
The Binding Site, Kallestad/Bio-Rad). Although minor dif-
ferences were observed in the degree of discrete speckles in
interphase nuclei, the DFS IIF pattern on interphase nuclei
accompanied by staining of metaphase chromatin was simi-
lar on slides from all manufacturers.

DISCUSSION
Although anti-DFS antibodies have been historically asso-
ciated with interstitial cystitis3 and atopic dermatitis5,12,
they have also been described in various other diseases4.
Although a distinctive clinical association is unreported,
anti-DFS70 antibodies have been proposed as a useful
biomarker for the exclusion of SARD9,14,15. This sugges-
tion has mainly been based on the observation that anti-
DFS antibodies are more prevalent in healthy individuals
than in patients with SARD and that anti-DFS-positive
individuals did not develop SARD after clinical followup
of 4 years13. Anti-DFS70 antibodies have been reported in
about 3% of patients with SLE14, but usually accompa-
nied by other SLE-associated antibodies such as anti-
dsDNA, anti-SSA/ Ro, or anti-Sm. We confirmed the
reported prevalence of anti-DFS70 antibodies in healthy
individuals and patients with SLE and in particular noted
the low prevalence of isolated anti-DFS70 reactivity in
SARD14.

In one early study, Daniels, et al reported that 46 of 206

(22.3%) sera samples from patients with prostate cancer had
anti-DFS70 reactivity by ELISA or immunoblot7. Later,
anti-DFS70 reactivity was found in only 6/334 cancer
patients (1.8%)27 as determined by IIF (details about the cell

Table 2. Clinical and serological features of anti-DFS70-positive patients with SLE.

Patient Sample ID Autoantibodies Sex Age, yrs Disease Duration, yrs Clinical Features

4 C1Q, Sm, U1RNP F 42 19.81 MR, PS, AR, LeP, LyP, ThP
134 C1Q, chromatin, dsDNA, SSA F 33 12.09 AR, PI, HE
159 Chromatin, SSA, SSB, RNP F 32 0.25 AR, HE
176 C1Q, chromatin, dsDNA, SSA, SSB F 45 0.68 PS, AR, LeP, LyP
179 Chromatin, RNP M 32 1.02 MR, DR, PS, AR, PL, HE, LyP
196 SSA/Ro, SSB F 52 2.67 PS, AR
197 Negative M 65 8.57 PS, OU, AR, PeC, LyP

AR: arthritis; DR: discoid rash; HE: hemolytic anemia; LeP: leukopenia, LyP: lymphopenia; MR: malar rash; OU: oral ulcers; PS: photosensitivity; ThP:
thrombocytopenia; PI: proteinuria; PL: pleuritis; PeC: pericarditis; SLE: systemic lupus erythematosus; DFS: dense fine speckled antibodies.

Figure 3. Affinity purification of anti-dense fine speckled (DFS)70 anti-
bodies from human serum. Anti-DFS70 antibodies were affinity-purified
from human serum using recombinant DFS70 immobilized on a Sepharose
column. Eluted fractions were characterized using the DFS70 chemilumi-
nescence assay and 4 reactive fractions were pooled (panel a.). Indirect
immunofluorescence results using the affinity-purified antibodies show
typical staining pattern of anti-DFS70 antibodies (panels b. to d.). RLU:
relative light units.
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substrate were not provided). The authors concluded that the
low prevalence of anti-DFS70 antibodies might be attri -
buted to the limited sensitivity of IIF for the identification of
anti-DFS70-positive samples. In our study, all patients with
colon (n = 20) and breast cancer (n = 20) were negative for
anti-DFS70 antibodies when tested by CIA.

Because previous studies did not include samples from
patients with inflammatory bowel disease (IBD), multiple
sclerosis, and individuals with infectious diseases; we
included those cohorts in our study. Interestingly, the preva-
lence of anti-DFS70 was significantly higher in healthy
individuals than in patients with IBD or in individuals with
infectious diseases. The higher prevalence of anti-DFS70
antibodies in healthy individuals compared to patients with
SARD might support the hypothesis that these autoantibod-
ies serve a protective function28. Further longitudinal stud-
ies are required to address this.

One study has thoroughly analyzed the epitope distribu-
tion on DFS70/LEDGF using recombinant protein frag-
ments and synthetic peptides spanning the entire DFS70/
LEDGF sequence; it was found that the major reactivity is
restricted to a presumably conformational epitope localized
to the C-terminal alpha-helical domain25. However, no dif-
ference between patients with SARD and healthy individu-
als in the recognition of the various epitopes was
observed25.
Association with other autoantibodies. Thirty-three percent to
50% of ANA-positive sera derived from healthy individuals
have been reported to demonstrate anti-DFS70 antibod-
ies13,25. The prevalence in patients with SARD is significant-
ly lower. In the SLE group studied by Muro, et al14, 4/7
anti-DFS70-positive patients with SLE were positive for
anti-SSA/Ro antibodies, 6/7 were also positive for dsDNA,
and 2/7 for anti-Sm. In our SLE cohort the coexistence of
other autoantibodies was similar: 2/7 anti-DFS70-positive
patients with SLE were positive for anti-dsDNA and 1 for
anti-Sm antibodies. Only 1/7 SLE patients with anti-DFS70/
LEDGF antibodies had no additional autoantibodies (Table
2). These data confirm that anti-DFS70/ LEDGF antibodies 
in SARD are rarely observed, and when they are, they 
are usually accompanied by additional SARD-related
 autoantibodies.
Association between anti-DFS70/LEDGF antibodies and
demographic and clinical features. The prevalence of
anti-DFS70/LEDGF positivity has been reported to decrease
with increasing age9,13, a finding that we did not confirm in
our present study. This might be explained by the difference
in the composition of the 2 cohorts of healthy individuals.
Because SARD are more prevalent in females than in
males1,29, autoantibodies to nuclear antigens are conse-
quently also more prevalent in females1,29,30. In the study
published by Watanabe9, et al, 55/453 females (12.1%) had
anti-DFS70 antibodies compared to 9/144 males (6.3%; not
significant, p = 0.06). However, in our study anti-DFS70

antibodies were not significantly more prevalent in female
healthy individuals.

In our SLE cohort, there were no obvious clinical differ-
ences between anti-DFS70 antibody-positive and
anti-DFS70 antibody-negative patients (Table 2). However,
additional clinical-serologic studies in large cohorts of
patients with well characterized SLE are required to deter-
mine whether the presence of the antibody is associated with
demographic factors or specific clinical phenotypes such as
particular organ involvement, disease activity, cumulative
damage, or the effect of therapeutic interventions.
Importance of anti-DFS70/LEDGF antibodies in routine
ANA testing. One study reported that 172/21,512 samples
(0.8%) showed the typical DFS pattern by IIF27, while
another investigation showed that anti-DFS antibodies were
present in only 12.3% of consecutive samples tested for
ANA10. In our investigation, 1.62% of samples had a DFS
pattern. Virtually all were then confirmed by CIA and/or
ELISA. In addition to methodological variability that may
reflect differences in interlaboratory variation of techniques,
referral patterns or other demographic variables such as eth-
nicity may be involved. Nevertheless, it is important to note
that the frequency of anti-DFS70 antibodies is within the
range of other important SARD autoantibodies such as
anti-dsDNA antibodies31,32. Because significant differences
have been described between the staining patterns on HEp-2
cells from different manufacturers31,33, we used a prototype
serum derived from an apparently healthy individual on
slides from 4 different manufacturers. Although the DFS
pattern was slightly different, the differences were less pro-
nounced than for other autoantibodies such as anti-ribosome
P31. Such minor variation might be attributed to the fixation
method used for manufacturing the cell substrates. Although
our data indicate that the DFS pattern can be identified on
slides from a number of ANA kit manufacturers, more
 samples need to be analyzed to draw a conclusion, especial-
ly because controversial results have been published33.

Because a positive ANA test result is an important com-
ponent in the triage and diagnosis of patients with possible
SARD, ANA–HEp-2 testing outside a proper clinical frame-
work may yield a sizable portion of ANA-positive apparent-
ly healthy individuals, causing concern and anxiety in
patients and physicians13. This result also may lead to pre-
scribing inappropriate and potentially toxic therapeutics18.
This becomes more crucial with the perception that autoan-
tibodies may precede the clinical onset of SARD by many
years19,20,21. Hence, samples with DFS staining pattern
identified by IIF should be tested for anti-DFS70/LEDGF
antibodies by a specific assay (i.e., ELISA or CIA) and the
result should be included in the laboratory report. Clinicians
should not overestimate positive ANA results in patients
with isolated anti-DFS70/LEDGF antibodies and focus on
the patients’ clinical symptoms, complemented by the detec-
tion of other disease-specific autoantibodies.
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Our data confirm previous observations that anti-DFS70
antibodies are significantly more prevalent in healthy indi-
viduals compared to patients with SARD and other condi-
tions. Therefore, anti-DFS70 antibodies represent a promis-
ing diagnostic biomarker, because in isolation (without any
other SARD-associated autoantibodies) it is associated with
a decreased likelihood of SARD in individuals with a posi-
tive DFS ANA compared with other patterns.
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