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of RA patients with different patterns of clinical manifestations as well as rela-
tionship between RA activity and XO, XDG, and SOD activities. RA patients had 
increased both mean XO and mean SOD activities (p<0.001 for both enzymes). 
XO activity reached its highest values at maximum disease activity and overt 
extra-articular involvements, while SOD activity did it in moderate and high dis-
ease activities as well as in patients with joint manifestations. XDG activity was 
increased in low disease activity (р˂0.001) and solely joint lesions (р=0.011), 
while moderate or high disease activities (р=0.008) and extra-articular involve-
ments (р=0.025) were characterized by decreased activity of this enzyme.
Conclusion: We have revealed substantial multidirectional changes of plasma 
XO and XDG activities in RA. Plasma enzymatic pattern in RA patients is charac-
terized by activation of both oxidant and antioxidant metabolic pathways. Activi-
ties of XO and SOD were positively correlated with RA activity, while XDG activity 
was negative correlated with RA activity. The differences between selective artic-
ular RA type and RA form with extraarticular manifestations were also revealed. 
Changes in oxidant and antioxidant enzyme activities can be connected with 
anticitrulline autoimmunity in RA via production of citrulline-rich neutrophil extra-
cellular traps, thus enhancing rheumatoid autoimmunity.
Disclosure of Interests: None declared
DOI: 10.1136/annrheumdis-2021-eular.1754

AB0049 RELATIONSHIP OF RHEUMATOID FACTOR AND 
XANTHINE OXIDOREDUCTASE ENZYMATIC 
CONSTITUENTS IN SEVERAL BLOOD 
COMPARTMENTS OF RHEUMATOID ARTHRITIC 
PATIENTS

S. Bedina1, A. Trofimenko1, E. Mozgovaya1, M. Mamus1, S. Spitsina1. 
1Research Institute of Clinical and Experimental Rheumatology named after 
A.B. Zborovsky, Clinical Biochemistry Lab, Volgograd, Russian Federation

Background: Rheumatoid arthritis (RA) is a systemic autoimmune disease char-
acterized by the presence of rheumatoid factor (RF) and anticitrulline autoan-
tibodies. Recent evidences suggest that impairment of neutrophil extracellular 
traps (NETs) could exert substantial influence on RA pathogenesis. The produc-
tion of NETs depends heavily on the ROS generation. One of its mechanisms 
is xanthine oxidoreductase (XOR) mediated degradation of purine metabolites. 
Analysis of pro-oxidant activity of the enzymatic complex XOR and its constitu-
ents, xanthine oxidase (XO) and xanthine dehydrogenase (XDG), is an issue of 
considerable interest in this context.
Objectives: Evaluation of XO and XDG activities in RF-positive and RF-negative 
RA using both plasma and lysed lymphocyte samples.
Methods: The research was carried out in agreement with the WMA Declaration 
of Helsinki principles. Diagnosis of RA had been verified using ACR/EULAR 2010 
criteria. Enzymatic activities in plasma and lymphocytes were measured spectro-
photometrically and expressed as nmol/min/ml. Enzymatic activities in lympho-
cytes were also normalized to 1×107 cells/ml. Statististical tests were selected 
in line with common guidelines. Differences were considered significant when 
p<0.05. Reference ranges were calculated as means ±2SD.
Results: 75 adult RA patients (52 females and 23 males, mean age 43.9±0.97 
years, mean disease duration 8.5±0.3 years) from the rheumatology unit of Volgo-
grad Clinical Emergency Hospital #25 as well as 35 healthy controls were included 
in the study. RF-positive RA and RF-negative RA were observed in 49 (65.3%) and 
26 (34.7%) patients, respectively. Reference ranges for plasma and lymphocyte XO 
activities were 2.60-3.96 and 14.2-27.8 nmol/min/ml, respectively. Similar ranges 
for XDG activities were 4.49-5.93 and 22.5-40.7 nmol/min/ml, respectively. Enzy-
matic profile of RA patients is characterized by significantly increased XO activity 
in plasma and decreased XO and XDG activities in lymphocytes (р˂0.001). XO 
activity is increased (p˂0.001), XDG activity is decreased (p˂0.001) in blood plasma 
of patients with RF-negative RA, while the activity of both enzymes is decreased 
in lymphocytes (p˂0.001). XO activity (p˂0.001) and XDG activity (p<0.05) is 
increased in blood plasma, XO activity and XDG activity are decreased (p˂0.001) 
in lymphocytes of patients with RF-positive RA. Plasma XO and XDG activities 
are also higher, and lymphocyte XO and XDG activities are lower in patients with 
RF-positive RA than in patients with RF-negative RA (р˂0.001).
Conclusion: Our study revealed the relationship between enzyme parameters 
and rheumatoid factor presence. More pronounced changes in the enzyme activ-
ities were observed in patients with RF-positive RA. These results demonstrate 
that activation of the xanthine oxidase/xanthine dehydrogenase enzyme complex 
is an substantial factor of induction and continuation of the autoimmune rheuma-
toid inflammation.
Disclosure of Interests: None declared
DOI: 10.1136/annrheumdis-2021-eular.1756

AB0050 A NOVEL METHOD FOR ISOLATION OF EXOSOMES 
FROM SYNOVIAL FLUID

Y. Liu1,2, Y. Huang1, Q. Huang1, S. Sun1, Z. Ji1, W. Deng1, T. W. LI1. 1Guangdong 
Second Provincial General Hospital, Department of Rheumatology and 

Immunology, Guangzhou, China; 2University of South China, Guangdong 
Second Provincial General Hospital, Guangzhou, China

Background: Exosomes in synovial fluid (SF) has a close relationship with the 
pathogenesis of rheumatiod arthritis. As a complex biological fluid, SF presents 
challenges for exosomes isolation using standard methods, such as ExoquickTM 
kit and ultracentrifugation.
Objectives: The study aims to compared the quality of exosomes separated by 
ExoquickTM kit (TM), ExoquickTM kit+ExoquickTC kit (TM-TC), ultracentrifugation 
(UC) and TM-TC+UC(TM-TC-UC) from SF.
Methods: Exosomes was separated by TM, TM-TC, UC and TM-TC-UC respec-
tively. The size and concentrations of exosomes were detected by high sensitivity 
flow cytometry for nanoparticle analysis. Total protein and RNA were extracted 
from exosomes. SDS-PAGE was used to detect the protein distribution of 
exosomes. Western blot was used to examine the level of albumin and exosomes 
marker (TSG101 and CD81).
Results: There was no statistic difference in the diameters of exosomes sep-
arated by the four methods. The concentrations of exosomes in TM, TM-TC, 
TM-TC-UC and UC were (5.65±0.93), (3.02±1.19), (1.67±0.25) and (4.61±0.73) 
*109Particles/mL. The protein concentrations of exosomes separated by the 
four methods were consistent with the concentrations of exosomes. SDS-PAGE 
showed that the protein distribution of exosomes separated by the four methods 
were different. Low levels of albumin were detected in TM-TC and TM-TC-UC, 
while high levels of albumin in TM and UC. Total RNA concentrations from 
exosomes in TM-TC was higher than other groups.
Conclusion: TM-TC can be used to obtain higher quality exosomes from SF for 
the study of exosome-enriched components.
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Figure 1. A: SDS-PAGE showed the protein distribution of exosomes; B: the detection of albu-
min, TSG101 and CD81 by western blot.
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Background: Fatigue is reported as a common symptom among autoimmune 
and other chronic diseases such as fibromyalgia (FM), a long-term condition with 
uncertain pathophysiology. Previous studies from our group suggest that non-in-
vasive vagus nerve stimulation (nVNS) may contribute to the improvement of 
patient reported outcome measures (PROMs) of fatigue in patients with primary 
Sjögren’s Syndrome (1).
Objectives: This follow-up study uses the gammaCore device (electroCore) 
to assess the effect of nVNS on PROMs of fatigue and immune responses in 
chronic fatigue syndrome (CFS), FM and rheumatoid arthritis (RA).
Methods: The study included thirteen CFS, fourteen FM and fifteen RA patients 
who used the gammaCore nVNS device twice daily over a 26-day period. Pre- 
and post- nVNS bloods were drawn at baseline and final visits. Whole blood 
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samples were stimulated with 2 ng/mL lipopolysaccharide (LPS) and the IL-6 
and TNF-α cytokine concentrations were quantified at 24 hours. In addition, the 
epidermal growth factor (EGF), IFN-γ, IL-6, IP-10, MIP-1α, and TNF-α levels 
were measured in ‘pre-nVNS’ serum and flow cytometric profiles of whole blood 
immune cells were analysed. The patient reported outcome measures (PROMs) 
recorded at each visit were the Visual Analogue Scale (VAS) (0-100 cm) of abnor-
mal fatigue, Hospital Anxiety and Depression (HAD) Scale, Orthostatic Grading 
Scale, Epworth Sleepiness Scale (daytime sleepiness), and Profile of fatigue 
(PRO-F) for Physical and Mental fatigue. Paired t-tests were performed to assess 
for changes in PROMs, cytokine levels, and cell subset distribution and associa-
tions of cytokine response with PROMs were investigated by correlation analyses.
Results: Eleven CFS, twelve FM and fourteen RA patients completed the study. 
There was a significant reduction in daytime sleepiness in CFS (p =0.0321) and 
FM (p =0.0294) patients between the final and baseline visits and a significant 
reduction in HAD depression (p =0.0413) in FM (Fig.1). Improvement in VAS for 
abnormal fatigue, HAD-Anxiety, HAD-Depression, PRO-F Physical and Mental 
fatigue was observed in all three groups over the study period with a reduction in 
VAS fatigue in 64% of CFS, 67% of FM and 62% of RA patients. There were no 
significant changes in the immune cell subsets or in cytokine response. Finally, 
higher baseline pre-nVNS supernatant IL-6 levels were predictive of an improve-
ment in VAS fatigue (p =0.0006), Daytime Sleepiness (p =0.0466) and PRO-F 
Physical fatigue (p =0.0196) in RA, while higher baseline TNF-α levels were pre-
dictive of an improvement in VAS fatigue (p =0.0003), Daytime Sleepiness (p 
=0.0380), Orthostatic (p =0.0281) and PRO-F Physical fatigue (p =0.0007) in FM.
Conclusion: Our findings suggest that nVNS may contribute to the improvement 
of PROMs of fatigue in CFS, FM and RA. NVNS led to significant reductions in 
daytime sleepiness in CFS and FM, and depression in FM. Further studies and 
a larger sample size are needed to investigate the potential effects of nVNS on 
diseases characterised by persistent fatigue.
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Figure 1. VAS for abnormal fatigue and PROMs recorded at baseline and final visits in 
patients with chronic fatigue syndrome (CFS), fibromyalgia (FM) and rheumatoid arthritis (RA). 
Boxplots show the median, upper, and lower quartiles for PROMs at visit 1 and visit 3 in each 
disease group. Paired-t tests revealed a significant reduction in daytime sleepiness in CFS and 
FM (B), and a significant reduction in HAD depression in FM (E). Improvement trends were 
observed in VAS for abnormal fatigue, HAD-Anxiety, HAD-Depression, PRO-F Physical fatigue 
and PRO-F Mental fatigue in all three groups over the 26-day study period.
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Background: Fertility issues are common in women with rheumatoid arthritis 
(RA). Decreased fertility in these patients is associated with high disease activ-
ity and the use of certain medication [1]. However, immunological mechanisms 
behind this phenomenon remain unresolved.
Objectives: This study aims to identify inflammation-related proteins associ-
ated with decreased fertility in women with rheumatoid arthritis and a wish to 
conceive.
Methods: Patients were derived from the PARA-study, a prospective cohort on 
RA and pregnancy. High-multiplex immunoassay technology with qPCR readout 
(Olink Proteomics, Uppsala, Sweden) was used to assess 92 inflammation-re-
lated proteins in serum obtained before pregnancy of 186 women with RA and 
a wish to conceive. Measured protein levels were imputed into multivariable cox 
regression models with time to pregnancy (TTP) as dependent variable. This 
model was corrected for known confounders age, nulliparity, NSAID use, pred-
nisone use and past methotrexate use [2].
Results: Our analyses show prolonged TTP to be associated with increased 
expression of pro-inflammatory cytokines (TNF, IL-6, IL-18), chemokines (CCL23, 
CCL19, CXCL10, MCP-3, CXCL9) and T cell stimulating factors (TNFRSF9, 
CDCP-1). Furthermore, increased factors associated with angiogenesis 
(VEGF-A) and bone and collagen damage (RANKL, MMP-1) were found. Lastly, 
decreased fertility is associated with increased immune regulatory factors (IL-10, 
IL10RB, PD-L1). After false discovery rate (FDR) correction for multiple testing, 
IL-10, CCL23, MCP-3 and CDCP-1 remained statistically significant (adjusted 
P<0.05). Results are depicted in table 1.
Conclusion: This study shows a pro-inflammatory proteomic signature, includ-
ing a counterbalance of increased immune regulatory proteins, to be associated 
with prolonged TTP. These findings provide more insight into the immunological 
pathways involved in fertility in RA patients.
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Table 1. Significant multivariable cox regression results with time to 
pregnancy as dependent variable, corrected for age, nulliparity, NSAID 
use, prednisone use and past MTX use. HR = hazard ratio, FDR = false 
discovery rate.

Protein HR P P FDR adjustedFunction

IL-10 0,64 0,001 0,026 Immune regulatory
CCL23 0,51 0,001 0,026 T cell/monocyte migration
MCP-3 0,74 0,001 0,026 Monocyte migration
CDCP1 0,56 0,002 0,039 T cell migration
CCL19 0,77 0,005 0,077 DC/T cell/B cell migration
TNFRSF9 0,63 0,007 0,090 T cell costimulator
VEGF-A 0,7 0,014 0,154 Angiogenesis
CXCL10 0,82 0,021 0,185 T cell/monocyte/NK/DC migration
RANKL 0,76 0,022 0,185 Osteoclast activation, DC survival
IL-6 0,88 0,024 0,185 Pro-inflammatory cytokine, 

stimulation of acute phase 
response

PD-L1 0,55 0,027 0,189 Immune suppression
IL-18 0,7 0,035 0,193 Type 1 response activator
IL-7 0,69 0,038 0,208 Lymphocyte maturation
IL-10RB 0,48 0,039 0,208 IL-10 receptor
MMP-1 0,73 0,045 0,208 Collagen breakdown
TNF 0,44 0,048 0,208 Pro-inflammatory cytokine, 

necrosis
CXCL9 0,26 0,049 0,208 Th1 polarization
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