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Background/Aims: Fibromyalgia (FM) is a common rheumatologic disease char-
acterized by chronic widespread pain, along with various clinical manifestations 
including atypical autoimmune characteristics. Despite its high prevalence, there 
remain no approved laboratory tests to identify specific manifestations of FM, or 
to rule out FM from other rheumatic diseases. Anti-dense fine speckled 70 (an-
ti-DFS70) antibodies were initially identified as a form of anti-nuclear antibodies 
in a patient with interstitial cystitis. Anti-DFS70 antibodies are found in ≤ 10% of 
healthy individuals, but have suggestive negative association with autoimmune 
diseases; however, the clinical significance of these autoantibodies in FM patients 
remains poorly understood.
Methods: We examined 39 patients with FM, along with 17 patients with systemic 
lupus erythematosus (SLE), and 19 healthy individuals (HI). Patients were com-
pared based on physical measurements, disease duration, tender point counts, 
FM Impact Questionnaire (FIQ) scores, visual analog scale (VAS) for pain, somatic 
symptoms, and anti-DFS70 antibodies.
Results: Levels of anti-DFS70 antibodies were significantly higher in the FM and 
HI groups than in those with SLE. Both anti-DFS70 antibodies and VAS scores 
were positively correlated with FM. Within the FM group, patients with arthral-
gia had higher anti-DFS70 antibody values compared to those without arthralgia 
(p = 0.024); antibody levels were also higher in patients with sleep disturbances 
relative to those without sleep issues (p = 0.024). In contrast, there were no cor-
relations between anti-DFS70 antibodies and age, body mass index, disease dura-
tion, tender point counts, FIQ, short-form health survey results, or other clinical 
manifestations.
Conclusions: Anti-DFS70 antibodies may represent a useful biomarker for differ-
entiating between FM and other autoimmune diseases. The levels of anti-DFS70 
antibodies were also significantly higher among patients with arthralgia and 
sleep disturbances. Further investigations are necessary to evaluate the relation-
ships between anti-DFS70 antibodies and other cytokines as a predictive marker 
for pain.
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INTRODUCTION

Fibromyalgia (FM) is not uncommon rheumatologic dis-
ease characterized by chronic widespread pain, although 
the causes underlying this condition remain poorly un-
derstood. Recent evidence suggests that malfunctions in 
the central nervous system resulting in amplification of 
pain transmission, in combination with environmental 
factors, may play a role in the etiopathology of FM. Cur-
rent guidelines for the diagnosis of FM, such as those 
put forth by the American College of Rheumatology 
(ACR), are based entirely on clinical features, with no 
known serological markers available to either confirm 
or rule out other diseases [1,2]. Variability in the clinical 
presentation of FM, along with the absence of diagnostic 
biomarkers, can often result in misdiagnosis, with im-
portant consequences on the disease course [3]. Signifi-
cant overlap is seen between FM symptoms and those 
of other autoimmune diseases [4]. Among patients with 
systemic lupus erythematosus (SLE), up to 65% have 
been shown to meet the ACR criteria for FM [5], which 
may substantially affect quality of life [6]. Similarly, 57% 
of patients with rheumatoid arthritis (RA) and 24% of 
those with psoriatic arthritis exhibit symptoms of FM 
[7]. Taken together, these studies highlight the difficultly 
faced by clinicians in trying to differentiate between FM 
and other autoimmune diseases.

Indirect immunofluorescence (IIF) is one of the most 
commonly used tests for detection of antinuclear an-
tibody (ANA) on human epithelial type-2 cell (HEp-2) 
cells, and has recently been recommended as a screen-
ing test of autoimmune diseases [8]. In recent years, the 
IIF assay has been replaced in many laboratories by high 
throughput and economical screening immunoassays, 
which incorporate the key autoantibody target antigens 
into a single assay, on platforms such as enzyme-linked 
immunosorbent assay (ELISA) and multiplex assays 
based on addressable laser bead technology [9]. Recog-
nition of nuclear dense fine speckled (DFS) pattern by 
IIF was initially identified as an atypical ANA pattern in 
a patient with interstitial cystitis, but have since been 
linked to a much wider array of conditions [10,11], in-
cluding chronic inflammatory conditions, cancer, and 
even certain healthy individuals [10,12,13]. As with oth-
er patterns, the typical DFS pattern can vary depending 
on the manufacturer source of the HEp-2 slides used as 

substrate [14]. Since a 70-kDa protein was recognized by 
immunoblotting, the antigen was initially termed dense 
fine speckled 70 (DFS70) but eventually the primary 
target autoantigen was identified as the DNA binding 
transcription coactivator p75 [15]. Anti-DFS70 antibodies 
can be detected by various technologies including IIF, 
immunoblot, and ELISA [15]. 

Although the clinical significance of anti-DFS70 an-
tibodies has been investigated in various autoimmune 
diseases including RA, SLE, and Sjögren’s syndrome, its 
prevalence in FM has not been examined [16,17]. Here, 
we evaluated the clinical significance of anti-DFS70 an-
tibodies in FM, and its association with clinical charac-
teristics.

METHODS

Patients
Enrollment in this study was limited to FM patients 
over the age of 20 years who visited the rheumatology 
clinic of a university hospital between August 2008 and 
January 2011, and were willing to undergo anthropo-
metric measurements and blood tests, and complete a 
study-related questionnaire, resulting in a final cohort 
of 39 patients. Two control groups were also included: a 
disease control group consisting of 17 SLE patients, and 
a healthy control group consisting of 19 healthy individ-
uals (HI) with no history of rheumatic diseases, diabe-
tes, hypertension, dyslipidemia, stroke, cardiovascular 
diseases, malignancy, or recent infection. All patients 
provided written informed consent prior to enrollment. 
The Chosun University Hospital Ethic Committees of 
the Institutional Review Board approved the study pro-
tocol and all participants provided written informed 
consent prior to participation in the study (IRB 11 S-197). 
The study was conducted in accordance with the prin-
ciples of the current version of the Declaration of Hel-
sinki. 

Methods
A trained rheumatologist aided by research nurses con-
ducted physical examinations; they assessed disease 
duration, made tender point counts, applied the visual 
analog scale (VAS) for pain, completed the Fibromyalgia 
Impact Questionnaire (FIQ) and short-form 36 (SF-36) 
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health survey, and assessed somatic symptoms through 
one-on-one interviews. Levels of anti-DFS70 antibodies 
were assessed using an ELISA method.

Clinical diagnosis
Clinical diagnosis of FM was performed in accordance 
with the 1990 ACR criteria for FM [2].

Physical measurements
The patients were weighed standing upright, barefoot, 
in a thin gown using a body composition analyzer (Zeus 
9.9, Jawon Medical Co., Seoul, Korea); height was mea-
sured to the nearest 0.1 cm using a manual height ana-
lyzer. Body mass index (BMI) was calculated based on 
these measurements.

Tender point counts
Digital palpation with an approximate force of 4 kg was 
applied to 18 sites on the right and left sides of each pa-
tient’s body using the thumb. All measurements were 
collected by a single physician to eliminate inter-ob-
server bias. 

FIQ
The FIQ was first published in 1991, and has become 
the industry standard index of disease activity and ther-
apeutic efficacy. We used Korean fibromyalgia impact 
questionnaire (KFIQ), a well-established adaptation of 
the original questionnaire culturally adapted for use in 
Korea [18]. The KFIQ consists of 20 questions that assess 
the physical ability, mood, ability to work, pain, fatigue, 
relaxation, stiffness, depression, and anxiety of patients. 
The questionnaire is scored in the following manner: 
questions 1 to 11 are directly related to physical func-
tion, with ability to complete physical tasks classified as 
‘always, mostly, sometimes, or never.’ Question 12 is an 
assessment of the patient’s general well-being, with the 
answer consisting of the number of days they felt well. 
Question 13 is the number of days a patient was unable 
to work (including housework) because of FM symp-
toms. Questions 14 to 20 ask patients to rate the sever-
ity of disease symptoms including pain, fatigue, anxiety, 
and depression on a scale of 0 to 10. 

VAS for pain
Investigators showed patients a 10-cm ruler, which was 

defined as ranging from no pain to the worst imagin-
able pain possible on the right. Respondents were asked 
to mark the point along the ruler that represented their 
pain intensity. Scores were determined by measuring 
the distance between the 0 cm and the patient’s mark, 
providing a range of scores from 0 to 10.

ELISA of anti-DFS 70 antibody
Venous blood was collected in the absence of preserva-
tives, and assessed for anti-DFS70 antibodies using the 
DFS70 ELISA kit (MBL Co Ltd., Nagoya, Japan) accord-
ing to the manufacturer’s recommendations.

Statistical analysis
To analyze the strength and significance of anti-DFS70 
responses, we compared their levels among the groups 
(FM, SLE, and HI controls) using ANOVA for paramet-
ric method or Kruskal-Wallis test for nonparametric 
method. For comparison with two different groups, we 
used post hoc analysis including the Dunnett and Mann-
Whitney U test test and Bonferroni correction was per-
formed to solve the multiple testing problems. We com-
pared the differences among antibody levels, patient 
characteristics such as age, height, weight, and BMI, and 
clinical outcomes such as disease duration, tender point 
counts, VAS, KFIQ, and somatic symptoms in FM group.

All data are presented as the median and interquar-
tile range (IQR), which is driven from the distribution 
of each item, unless otherwise noted. Kruskal-Wallis 
tests were used to detect differences in anti-DFS70 an-
tibody responses among groups (FM, SLE, and healthy 
controls). Student t test was performed to assess differ-
ences in height, weight, and BMI; Fisher exact test used 
for sex. Spearman correlation analysis with a Bonferroni 
correction was used to examine differences in height, 
weight, BMI, disease duration, tender point counts, 
KFIQ, somatic symptoms, and VAS. Statistical analyses 
were performed using SPSS version 14.0 (SPSS Inc., Chi-
cago, IL, USA); R v3.1.2 (https://cran.r-project.org/bin/
windows/base/old/3.1.2/) was used to plot data. All tests 
were two-tailed, and p < 0.05 were considered statisti-
cally significant.
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RESULTS

A total of 75 patients (39 FM, 17 SLE, and 19 HI controls) 
were enrolled; demographics of the study population are 
shown in Table 1. The average age was 51.87 ± 11.36 years 
in the FM group, 37.24 ± 12.13 years in the SLE group, and 
48.63 ± 9.42 years in controls (p < 0.001). There were 36 fe-
males (92%) in the FM group, 16 (94%) in the SLE group, 
and 10 (53%) in the control group (p < 0.001). BMI and 
disease duration were significantly different between 
the FM and SLE groups.

Anti-DFS70 antibodies were detected at a level of 6.30 
U/mL (IQR, 4.722 to 8.435) in the FM group, 4.148 U/mL 
(IQR, 3.574 to 6.443) in the SLE group, and 5.152 U/mL 
(IQR, 4.148 to 7.878) in HI controls. These levels were sig-
nificantly different between the FM and SLE groups (p = 
0.008), but not between the SLE group and HI controls 
(Fig. 1).

No correlation was seen between KFIQ outcomes and 
anti-DFS70 antibody status (Spearman correlation coef-
ficient r = 0.182, p = 0.268), or between anti-DFS70 an-
tibody status and SF-36 outcomes (r = 0.264, p = 0.104) 
within the FM group. However, a positive correlation 
was seen between anti-DFS70 antibody status and VAS 
(r = 0.589, p < 0.001) (Table 2).

Within the FM group, patients with arthralgia had 
higher anti-DFS70 antibody values compared to those 
without arthralgia (p = 0.024); antibody levels were also 
higher in patients with sleep disturbances relative to 
those without sleep issues (p = 0.024). Other symptoms, 
including dry eye, dry mouth, irritable bowel syndrome, 
Raynaud’s phenomenon, coldness, numbness, depres-
sion, and headache were not significantly associated 

with antibody values (Table 3).

DISCUSSION

It is now generally accepted that FM is a complex dis-
order with most experts recommending a multidimen-
sional diagnostic approach including somatic com-
plaints, psychosocial stressors, and psychological factors 
[19]. Despite improvements to longstanding classifica-
tion criteria, the modified version of the ACR 2010 for 

Table 1. Demographic characteristics of fibromyalgia, systemic lupus erythematosus, and healthy individuals 

Characteristic Fibromyalgia (n = 39) Systemic lupus erythematosus (n = 17) Healthy individuals (n = 19) p value

Female sex 36 (92)a 16 (94) 10 (53) 0.0009

Age, yr 51.87 ± 11.36b 37.24 ± 12.13 48.63 ± 9.42 0.0007

Body mass index, kg/m2 22.52 ± 2.08 20.64 ± 2.76 - -

Disease duration, mon 32 (30–35)c 61 (42–144) - -

Values are presented as number (%), mean ± SD, or mean (interquartile range). Between three groups, age and sex shows signif-
icant difference by using ANOVA test and Fisher exact test. In the pairwise post hoc analysis, we used the Fisher exact test and 
Dunnett test.
ap < 0.05, between fibromyalgia and healthy individuals.
bp < 0.05, cp < 0.005 between fibromyalgia and systemic lupus erythematosus.

Figure 1. We checked the differences in the levels of an-
ti-dense fine speckled 70 (anti-DFS70) antibodies between 
three groups by Kruskal-Wallis test. In the pairwise post hoc 
analysis, we used the Mann-Whitney U test and p value ad-
justed by Bofferoni correction. FM, fibromyalgia; SLE, sys-
temic lupus erythematosus; HI, health individuals. ap < 0.05.
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FM is still unable to completely resolve all controversies 
regarding the diagnosis of FM, due in part to the lack of 
a reliable biomarker for positive diagnosis or excluding 

other diseases [20]. Given the variability among methods 
used to rate severity of FM symptoms, many studies now 
focus on developing screening tools to enable a defini-
tive diagnose of FM, along with assessments tools that 
can better rate the severity of FM [21]. Moreover, differ-
ential diagnostic tools, including identification of ob-
jective biomarkers, are necessary to definitively exclude 
other autoimmune diseases. 

The screening for ANA and other specific autoanti-
bodies has been the standard of the serologic diagno-
sis for autoimmune diseases. These connective tissue 
diseases are also called ANA-associated rheumatic dis-
eases (AARD) because of their strong association with 
ANA [22]. The diagnosis of SLE, Sjögren’s syndrome and 
systemic sclerosis is highly unlikely in a negative ANA. 
However, due to a perceived high prevalence of “false 
negative or positive” results and other technologies for 
ANA detection continue to evolve the atypical ANA type. 
In a recent study, the DFS IIF pattern was found in 33.1% 
of ANA positive HI compared to 0.0% of ANA positive 
autoimmune diseases (p < 0.0001) [23].

The typical IIF staining pattern against DFS is recog-
nized as fine, uniformly distributed speckles through-
out the interphase nucleus and on metaphase chroma-
tin [10,11,24]. As this autoantibody was first detected as 
a 70 kDa protein by immunoblotting, the antigen was 
initially termed DFS70, most commonly known as the 
primary target autoantigen was identified as lens epi-
thelium-derived growth factor or DNA-binding tran-
scription coactivator p75 [10,25]. The anti-DFS70 anti-

Table 2. It shows the Spearman-correlation between anti-
dense fine speckled 70 antibodies and clinical parameters of 
fibromyalgia

Variable r p value

Age 0.294 0.859

Body mass index –0.085 0.606

Disease duration –0.038 0.816

Tender point 18 0.073 0.658

VAS of pain 0.589 < 0.001a

KFIQ 0.182 0.269

Q1 (physical impairment) 0.044 0.790

Q2 (feel good) 0.270 0.096

Q3 (work missed) –0.032 0.849

Q4 (do work) 0.188 0.252

Q5 (pain) 0.372 0.020

Q6 (fatigue) 0.332 0.039

Q7 (rested) 0.017 0.920

Q8 (feeling stiffness) 0.181 0.271

Q9 (anxiety) 0.271 0.095

Q10 (depression) 0.175 0.287

SF-36 0.264 0.104

A p value adjusted by Bonferroni correction. 
VAS, visual analogue scale; KFIQ, Korean fibromyalgia im-
pact questionnaire; SF-36, short form health survey 36. 
ap < 0.05. 

Table 3. It shows the difference between clinical symptoms and anti-dense fine speckled 70 antibody in fibromyalgia group

Variable Existent Nonexistent p value

Irritable bowel syndrome 5.08 (3.18–7.83) 6.86 (4.79–8.44) 0.117

Raynaud’s phenomenon 4.72 (4.15–8.45) 6.72 (4.94–8.40) 0.255

Coldness 7.52 (6.30–8.74) 6.30 (4.72–8.31) 0.529

Numbness 6.86 (4.72–7.88) 6.30 (4.61–8.67) 0.629

Arthralgia 7.73 (5.87–13.43) 5.80 (4.26–7.99) 0.024a

Sleep disturbance 7.73 (5.58–11.23) 5.37 (4.33–7.77) 0.024a

Depression 8.02 (5.44–11.59) 6.08 (4.65–8.12) 0.203

Headache 6.30 (5.44–8.02) 6.44 (4.47–8.67) 0.986

Dry eye 7.73 (5.44–8.31) 6.30 (4.43–8.66) 0.414

Dry mouth 6.08 (4.54–8.02) 6.59 (4.79–9.38) 0.414

Values are presented as median (interquartile range). A p value adjusted by Mann-Whitney U test (nonparametric method). 
ap < 0.05. 
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bodies have since been detected in a variety of conditions 
[10,11]. The highest prevalence of anti-DFS70 antibodies 
has been reported in patients with Vogt-Koyanagi-Ha-
rada syndrome (66.7%) and atopic dermatitis (30%), fol-
lowed by apparently healthy individuals (≤ 10%), while 
prevalence among patients with autoimmune diseases 
is significantly lower (≤ 2% to 3%) [10-13,23-29]. An eval-
uation of more than 10,000 ANA-positive samples by 
ELISA and immunoblot found that anti-DFS70 antibod-
ies were common among ANA-positive individuals with 
no evidence of autoimmune disease [27]. Regarding the 
prognostic and long-term outcomes of HI with positive 
anti-DFS70 antibodies, the 0 of 40 developed an autoim-
mune disease over an average of 4 years of follow-up [23]. 
Therefore, the presence of isolated anti-DFS70 antibod-
ies may be taken as strong evidence against the diagno-
sis of an autoimmune disease, such as SLE. In our study, 
anti-DFS70 antibody levels were significantly higher in 
the HI group than in SLE patients. 

In a previous study, upwards of 14% of FM patients 
were shown to be positive for ANAs, of which 30% had a 
history of Raynaud’s phenomenon, and 18% had symp-
toms of Sjögren’s syndrome such as dry eye and dry 
mouth, but none of these patients progressed to a clas-
sic connective tissue disease [30]. FM patients have also 
been shown to exhibit the same rate of ANA positivity 
as that of osteoarthritis patients (8.8% and 8.9%, respec-
tively) [31]. Taken together, these studies show that ANAs 
look as not a good predictor for the differentiation with 
other connective tissue diseases. The prevalence of anti-
DFS70 antibodies and the specificity of these antibodies 
in FM patients have not been examined. In our study, 
anti-DFS70 antibody levels were significantly higher in 
the FM group than in SLE patients, and these antibodies 
look helpful for differentiating between FM and auto-
immune disease.

FM is sometimes related to arthralgia; however, symp-
toms of arthralgia in FM patients are different from 
that of arthralgia seen in association with arthritis. In 
FM patients, pain often appears to be coming from the 
joints, with many patients reporting symptoms of joint 
stiffness. However, when the joints of an FM patient are 
examined by X-ray or other imaging tools, no such dam-
age is evident. While the bones of FM patients are not 
affected, the soft tissues play an important role in mov-
ing a joint, resulting in pain signals from the surround-

ing muscles and tendons. This type of arthralgic pain 
must therefore be treated differently than arthralgia due 
to arthritis. In some FM patients, medications can be 
directly injected into a painful, stiff muscle to help ease 
joint pain. Certain pain medications, including those 
designed to block nerve pain, and antidepressants, also 
seem to have a positive effect on FM pain. Nonpharma-
cological interventions, such as lifestyle changes and 
cognitive-behavioral therapy, including stretching exer-
cises and massage therapy, have also been shown to ease 
FM arthralgia symptoms. 

Insomnia is a common sleep disorder in FM patients. 
The sleep abnormalities reported in FM patients main-
ly include a reduction of total sleep time, particularly 
a decrease in the percentage of slow-wave sleep, along 
with increased awakenings or arousal. Studies of the 
microstructure of sleep in FM patients have shown an 
anomalous intrusion of the alpha rhythm in the slow 
delta activity, which characterizes deeper sleep stages; 
a larger number of oxygen desaturations per hour of 
sleep have also been observed. Furthermore, the Sleep 
and Pain Diathesis model suggests that sleeping prob-
lems may play an important role in the etiology of FM 
and the persistence of many disease symptoms. Several 
studies have observed an inverse relationship between 
sleep disorders and pain thresholds, with those having 
trouble sleeping more likely to experience widespread 
pain, fatigue, and negative mood. Given the nature of 
these symptoms, numerous psychological treatments 
have been investigated in FM, with several showing 
improvements in clinical outcomes [32]. In our study, 
among FM patients, anti-DFS70 antibody levels were 
positively correlated with VAS scores and were signifi-
cantly higher in patients reporting symptoms of arthral-
gia and sleep disturbances. These results suggest that 
anti-DFS70 antibodies could be correlated with certain 
cytokine for predicting pain in FM patients. Therefore, 
anti-DFS70 antibodies may represent an important di-
agnostic marker for FM without AARD, and be useful 
for evaluating pain severity in these patients.

As with all research, this study had several limitations. 
First, the single-center nature of this study limits the 
extent to which we can generalize these results to other 
clinics. Second, the small number of FM patients and 
SLE patients were evaluated without comparisons to 
other autoimmune diseases such as RA or Sjögren’s syn-
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drome. Further investigation into the role of anti-DFS70 
antibodies in more bigger size of FM are necessary to 
determine the efficacy of using anti-DFS70 antibody lev-
els to predict the severity of FM.
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signif icantly higher among patients with ar-
thralgia and sleep disturbances.
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