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Abstract

In patients with gout, the serum uric acid (SUA) is usually lower during acute gouty attacks than during intercritical periods.
It has been suggested that systemic inflammatory response can cause this phenomenon. The objective is to determine whether
therapy with TNF inhibitors (TNFis) affects SUA levels in patients with systemic autoimmune rheumatic diseases (SARDs)
and whether SUA changes correlate with pro-inflammatory cytokines or with the oxidative stress marker allantoin. In this
study, SUA, CRP, creatinine, MCP-1, IFN-a2, IFN-vy, II-1p, IL-6, IL-8, IL-10, IL-12, IL-17a, IL-18, IL-23, IL-33, TNF-
a, and allantoin levels were measured prior to and after 3 months of TNFis treatment in patients with SARDs. The values
obtained in the biochemical assays were then tested for associations with the patients’ demographic and disease-related data.
A total of 128 patients (rheumatoid arthritis, n =44; ankylosing spondylitis, n =45; psoriatic arthritis, n=23; and adults with
juvenile idiopathic arthritis, n=16) participated in this study. Among the entire patient population, SUA levels significantly
increased 3 months after starting treatment with TNFis (279.5 [84.0] vs. 299.0 [102.0] pmol/l, p <0.0001), while the levels
of CRP, IL-6, IL-8, and MCP-1 significantly decreased. Male sex was the most powerful baseline predictor of ASUA in
univariate and multivariate models. None of the measured laboratory-based parameters had statistically significant effects
on the magnitude of ASUA. 3 months of anti-TNF therapy increased the levels of SUA in patients with SARDs, but neither
the measured pro-inflammatory cytokines nor the oxidation to allantoin appeared responsible for this effect.
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responsible for this phenomenon remain unclear. A drop in
SUA levels was also observed during systemic inflammatory
response (SIR) provoked by orthopedic surgery, suggest-
ing that lowering in SUA concentrations is associated with
SIR unrelated to gout [4]. Decreased SUA levels were also
reported upon administration of human recombinant IL-6 to
patients with refractory thrombocytopenia [5] implicating
its causative effect. One study suggested that the decrease
in SUA observed during an acute gout attack may be medi-
ated by SIR-induced increase in urinary uric acid (UUA)
excretion [6], while other study has failed to confirm this
[4]. Circulating SUA might also be consumed in reactions
with the free radicals generated during the SIR. Uric acid is
the predominant antioxidant in the extracellular environment
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[7-9] scavenging free radicals and thus preventing oxida-
tive damage [10]. Despite the lack of uricase activity in
humans [11], uric acid can be non-enzymatically oxidized
into allantoin and other products by reactive oxygen spe-
cies (ROS) [12]. During episodes of systemic inflammation,
where oxidative stress is involved, levels of allantoin may
rise as a consequence of more rapid oxidation of urate to
allantoin. Allantoin has been used as a biomarker for moni-
toring oxidative status both in vitro and in vivo [13-16]. In
this context, significantly increased levels of allantoin have
been found in patients with active rheumatoid arthritis (RA)
[16] and with gout [17] compared to healthy controls.

While in the setting of acute SIR, the levels of SUA seem
to be inversely correlated with markers of inflammation, in a
population-based study, SUA concentrations were shown to
be positively correlated with IL-6, C-reactive protein (CRP),
and TNF-a [18, 19]. Uric acid released by injured cells has
been shown to be a damage-associated molecular pattern
(DAMP) able to activate the inflammasome [20, 21] and
to stimulate the production of pro-inflammatory cytokines,
such as IL-1p, IL-6, and TNF-a, in human mononuclear
cells [22, 23]. Interestingly, SUA levels were also found
to be positively correlated with multiple pro-inflammatory
cytokines released during severe exacerbations of malaria,
and have been implicated in its pathogenesis [24]. This evi-
dence suggests that uric acid could exert bidirectional effects
in systemic inflammatory conditions such as RA. Of clinical
importance, both chronic inflammation and hyperuricemia
have been independently associated with increased cardio-
vascular risk not only in the general population or gout, but
also in patients with systemic autoimmune rheumatic dis-
eases [25, 26].

The aim of the present study was to investigate the effect
of TNF inhibition on SUA levels in patients with systemic
autoimmune rheumatic diseases (SARDs) including RA,
ankylosing spondylitis (AS), psoriatic arthritis (PsA), and
juvenile idiopathic arthritis (JIA). In addition, we assessed
whether the ASUA concentration was associated with the
levels of the most important pro-inflammatory cytokines
concentrations as well as the oxidative stress marker
allantoin.

Methods
Subjects

In this study, we used clinical data and frozen serum and
plasma samples collected at baseline and first follow-up
(3 months) from a prospective cohort of 128 patients with
clinically and serologically highly active SARDs (44 with
RA, 45 with AS, 23 with PsA, and 16 with JIA) starting
therapy with TNFis (cohort 1). The patients were treated
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between 2008 and 2017 at the Institute of Rheumatology,
Prague and their clinical data were captured in the database
of the Czech biologic’s registry ATTRA. The ATTRA reg-
istry is a national prospective cohort study with mandatory
registration for all patients with RA, AS, PsA, and JIA who
start treatment with biologic agents. The ATTRA study was
approved by the Czech Multicentre Research Ethics Com-
mittee (no. 201611 S300) and all of the subjects provided
their written consent for the collection and storage of bio-
logical samples and clinical data prior to participation. All
procedures were performed in accordance with the Declara-
tion of Helsinki.

In the Czech Republic, treatment with TNFis is covered
in cases of RA (and adult patients with JIA and polyarticu-
lar involvement) when the DAS28 exceeds 5.1 despite the
availability of conventional synthetic disease-modifying
anti-theumatic drugs (csDMARDs), for PsA, if the disease
is not adequately controlled with csDMARDs and, for AS,
if the Bath Ankylosing Spondylitis Disease Activity Index
(BASDALI) exceeds 4 and the CRP/ESR are elevated above
typical healthy levels. Selected patients met the classification
criteria. For AS, we have used New York criteria, for PsA
either Moll and Wright criteria, or CASPAR criteria (either
set was applicable). The diagnosis of RA and JIA was made
by their treating physician, who was expected to apply the
current ACR/ACR-EULAR or ILAR criteria, respectively.
At baseline, these patients had highly active diseases (i.e.
fulfilled the eligibility criteria for TNFis therapy) and also
had CRP levels above 10 mg/l. Patient information includ-
ing demographic parameters, disease activity, concomitant
medications, and comorbidities was collected from the clini-
cal questionnaire responses in addition to specific disease
activity at 3 months post-clinical intervention.

In addition, to analyze the relationships between ASUA,
UUA excretion, and the other parameters, urine spot samples
were obtained from ten patients with SARDs (eight with
RA, two with PsA) initiating TNFis between 2016 through
2017 (cohort 2). These patients were also selected using the
criteria described above. This study was approved by the
Institutional Ethics Committee of Institute of Rheumatology,
Prague, Czech Republic (no. 10113/2016).

Laboratory analyses

In every case, sera and plasma were separated within 60 min
of being drawn from the patients and then immediately ali-
quoted and frozen at — 80 °C until further biochemical anal-
ysis. All of the analytes were measured in serum collected
before and after 3 months of TNFis treatment except for
allantoin, which was analyzed in plasma.

The concentrations of serum CRP, creatinine, and SUA
and UUA and urine creatinine were determined using the
Beckman Coulter AU system with Beckman Coulter CRP
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Latex, Creatinine (Enzymatic), and Uric Acid kits (Beck-
man Coulter, Brea, CA, USA). The CRP Latex Kit was cali-
brated for high sensitivity, according to the manufacturer’s
instructions.

We employed flow cytometry bead-based immunoassays
(LEGENDplex™ Human Inflammation Panel, BioLegend,
San Diego, CA, USA) to quantify the concentrations of
pro-inflammatory cytokines (MCP-1, IFN-a2, IFN-y, I1-1p,
IL-6, IL-8, IL-10, IL-12p70, IL-17a, IL-18, IL-23, IL-33,
and TNFa). Data were analyzed using Kaluza Analysis Soft-
ware (Beckman Coulter).

To estimate UUA excretion (only in cohort 2), fractional
excretion of uric acid (FeUA) was determined using the
equation: (UUA/SUA) X (serum creatinine/urinary creati-
nine) X 100. The results are given in percentages.

Plasma allantoin levels were assessed using the Agilent
Infinity 1290 system coupled with the Triple Quad 6460 tan-
dem mass spectrometer (Agilent Technologies, Waldbronn,
Germany). An ACQUITY UPLC BEH Amide Column
(100 mm X 2.1 mm, 1.7 um particle size) (Waters, Milford,
MA, USA), thermostated at 30 °C, was used for the analysis.
The mobile phases consisted of 0.1% formic acid in deion-
ized water (solvent A) and 0.1% formic acid in acetonitrile
(solvent B). The flow rate of the mobile phase was main-
tained at 0.4 ml/min. The optimized gradient program [(time
(min))/volume% B] was 0/95, 1/95, 3/50, 4/20, 5/95, and
10/95. The injection volume was 2 pl, and the samples were
kept at 5 °C. The tandem mass spectrometry measurement
was performed in multiple reaction-monitoring mode using
positive electrospray ionization. The precursor and prod-
uct ions were m/z 159 and m/z 116, respectively (collision
energy 5 V and fragmentor voltage 60%). The ion source
was set as follows: gas temperature: 350 °C, gas flow: 10
/min, nebulizer pressure: 310 kPa, and capillary voltage:
4000 V. For sample preparation, 300 ul of 100% acetoni-
trile was added to 100 pl of plasma, shaken (vortex), and
centrifuged (10 min/14,000 rpm). 100 pl of supernatant was
transferred into chromatographic vials. For the statistical
analyses, the ratio between the values at baseline and those
after 3 months of therapy with TNFis were used.

Statistical analyses

Data are summarized as means with standard deviation
(SD) or as medians with interquartile range [IQR]. Medi-
ans are mostly used for laboratory measurements, whose
distribution was skewed to the left. Baseline characteristics
between diagnostic groups were compared using ANOVA
and the Kruskal-Wallis test for continuous variables and
Fisher’s exact test for categorical ones. Changes in measure-
ments from baseline and at 3 months after initiating TNFis
treatment were evaluated using the Wilcoxon signed-rank
test. For the exploratory analysis of changes in various

interleukin concentrations, the p values from their respec-
tive Wilcoxon tests were corrected for multiple comparisons
using the Benjamini—-Hochberg method.

To explore the relationship between ASUA and vari-
ous demographic and laboratory-based characteristics, first
univariate and then stepwise multiple linear regression
models were constructed to look for association with the
patients’ baseline characteristics (sex, diagnosis, age, BMI,
and weight) and the significantly changing laboratory-based
parameters. Laboratory-based predictors required log trans-
formation for the sake of the model fit. The level of statisti-
cal significance was set to 0.05. All analyses were performed
in the statistical language and environment R, version 3.5.0.

Results
Study population

We studied 128 patients (57 females, 45%) with a mean
age of 43.9 (SD 14.5, range 18-81) years, who had started
TNFis therapy. Their baseline characteristics are presented
in Table 1. Diagnostic groups significantly differed in their
proportion of females (patients with AS and PsA—Ilower
percentage of females, patients with JIA and RA—Ilower
percentage of males), in their age (patients with JIA and AS
are younger than those with PsA and RA), slightly in their
weight (biggest difference—patients with PsA weighed more
than those with JIA), in their glucocorticoids usage (highest
among patients with RA), and in their NSAIDs usage (high-
est among patients with AS, JIA, and PsA).

ASUA

As shown in Table 2, the levels of SUA in our patients were
significantly lower before treatment with TNFis (279.5
[84.0] pmol/l) than after 3 months of treatment (299.0
[102.0] pmol/l, p <0.0001) with a median difference of 19.0
[56.6] pmol/l.

Other laboratory-based parameters

Several laboratory-based parameters, namely, CRP (31.2
[26.7] vs. 2.3 [4.2] mg/], p<0.0001), IL-6 (62.0 [143.5]
vs. 13.3 [24.7] pg/ml, p <0.0001), IL-8 (82.9 [101.0] vs.
57.2[62.5] pg/ml, p=0.0117), and MCP-1 (962.6 [528.5]
vs. 878.7 [457.2] pg/ml, p=0.0016) were significantly
higher at baseline than 3 months later. The concentrations
of the remaining cytokines (IFN-a2, IFN-y, I1-1p, IL-10,
IL-12p70, IL-17a, IL-18, IL-23, IL-33, and TNFa) and of
allantoin did not significantly differ as a result of TNFis
treatment. Relative to baseline, serum creatinine levels
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Table 1 Baseline characteristics for the cohort 1 (n=128) and for the four diagnostic groups

n Total RA AS PsA JIA p value
128 44 45 23 16

Female n (%) 57 (44%) 33 (75%) 7 (16%) 6 (26%) 11 (69%) < 0.001*
Age (years) Mean (SD) 439 (14.5) 56.4(104) 354(9.8) 46.7(12.1) 30.0(8.5) <0.001
Weight (kg) Mean (SD) 742 (15.1) 73.6(154) 73.5(16.2) 81.3(11.4) 67.7(12.8) 0.0436
BMI (kg/m?) (N=80)* Mean (SD) 264 (4.8) 266(54) 26547 26445 25340 0.9936
CRP (mg/1) Median [IQR] 31.2[26.7] 22.5[22.4] 40.6[23.9] 23.4[21.6] 44.8[22.5] <0.001%*
DAS28-CRP (n=82)" Mean (SD) 5.79 (1.02)  5.99 (0.86) 5.17 (1.17)  6.14(0.82) 0.003
BASDAI® (n=40) Mean (SD) n.a. 6.22 (2.13) n.a.
Concomitant glucocorticoids n (%) 33 (75.0%) 6 (13.3%) 6 (26.1%) 8 (50.0%) < 0.001*
Concomitant NSAIDs n (%) 11 (25.0%) 30(66.7%) 12(52.2%) 10(62.5%) <0.001*
Concomitant COX-2 inhibitors  n (%) 2 (4.5%) 2 (4.4%) 0 (0%) 1(6.3%) 0.738*
TNFis Etanercept, n (%) 23 (18.0%) 153B4.1%) 5(11.1%) 14.3%) 2 (12.5%) 0.038*

Adalimumab, n (%) 42 (32.8%) 13(29.5%) 17(37.8%) 9(39.1%) 3 (18.8%)

Infliximab, n (%) 43 (33.6%) 10(22.7%) 19 (422%) 6(26.1%) 8 (50%)

Golimumab, n (%) 18 (14.0%) 6 (13.6%) 4 (8.9%) 521.7%)  3(18.8%)

Certolizumab pegol, n (%) 2 (1.6%) 0 (0%) 0 (0%) 2 (8.7%) 0 (0%)

Unless stated otherwise, Fisher’s exact test in a one-factor ANOVA was used to determine group differences

n.a. not applicable

*p value from Fisher’s exact test. For the TNFis, the p value was simulated without certolizumab pegol

**p value from Kruskal-Wallis ANOVA

*For 48 (38%) patients the data on weight and hence BMI were missing, most for AS (21.47%), and JIA (9.56%) patients
"DAS28-CRP is not measured for AS patients, BASDALI is measured for AS patients only

increased significantly after 3 months of TNFis treat-
ment (68.0 pmol/l1 [21.0] vs. 73.0 [19.0] mg/1, p <0.0001)
(Table 2).

Relationship between ASUA and patient parameters

The regression analysis showed that the ASUA was more
pronounced in males (model estimate 32.5 pmol/l [55.5])
than in females (model estimate 6 pmol/l [56.0]) (Fig. 1). No
other patients’ baseline characteristics (diagnosis, age, BMI,
weight) did have an influence on ASUA, neither univariately
nor in the model together with sex.

Relationship between ASUA and laboratory-based
parameters

In the univariate and multivariate regression models for pre-
dicting ASUA, no change over time in the (log-transformed)
levels of CRP, pro-inflammatory cytokines, oxidative stress
marker—allantoin, nor any change in the reported use of
NSAIDs, conferred a statistically significant effect on the
magnitude of ASUA (Fig. 2). The use of glucocorticoids
(in the model together with sex) did not have an influence
on ASUA.
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Relationship between ASUA and change of FeUA
in cohort 2

In cohort 2 (ten patients total: four males, six females;
eight patients with RA, two with PsA), the levels of SUA
were significantly lower at baseline than after 3 months of
TNFis treatment (267.5 [133.3] vs. (342.5 [147.3] pmol/l,
p=0.0059), but on a group level, there was no signifi-
cant difference in FeUA before and after TNFis treatment
(Table 2).

Discussion

To the best of our knowledge, this is the first study compre-
hensively evaluating the effect of treatment with TNFi on
SUA level in patients with SARDs. We have observed an
increase in SUA levels in the whole cohort with SARDs after
abrogation of systemic inflammation using TNFis. These
results correspond with an earlier report from Waldron et al.
demonstrating that SUA levels decrease during SIR pro-
voked by orthopedic surgery in patients without gout [4] or
after administration of human recombinant IL-6 to patients
with refractory thrombocytopenia [5]. Taken together,
systemic inflammation and/or certain pro-inflammatory
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Table 2 Laboratory parameters at baseline and after 3 months of therapy with TNFis
Analyte Pre-TNFis treatment, Post-3-month TNFis treat- Median difference between pre- and post- p value*

median [IQR] or mean ment, median [IQR] or mean  treatment values, median [IQR] or mean

(SD) (SD) (SD)
SUA, pmol/I* 279.5 [84.0] 299.0 [102.0] —19.0 [56.8] < 0.0001
Serum CRP, mg/I 31.2[26.7] 2.3[4.2] 27.0 [26.4] < 0.0001
Serum creatinine, pmol/l  68.0 [21.0] 73.0[19.0] —-3.0[9.0] < 0.0001
IFN-a2, pg/ml, n=93 101.4 [222.3] 103.3 [184.8] 5.4178.9] 0.3469
IFN-y, pg/ml, n=72 83.6 [354.5] 67.7 [208.8] 9.9 [123.7] 0.0830
IL-10, pg/ml, n=95 5.21[8.9] 5.11[6.8] 0.3 16.5] 0.3469
IL-12p70, pg/ml, n=98 2.2 [3.9] 2.6 [3.4] —0.1[2.6] 0.7129
IL-17a, pg/ml, n=82 40.1 [55.3] 32.7 [54.7] —-0.2[31.2] 0.5032
IL-18, pg/ml, n=95 112.6 [177.8] 112.8 [219.7] 5.5[108.5] 0.4627
IL-1B, pg/ml, n=100 31.0 [60.1] 30.6 [47.0] 2.6 [30.5] 0.3469
IL-23, pg/ml, n=100 53.4[108.4] 36.4 [79.7] —0.5[48.5] 0.4083
IL-33, pg/ml, n=99 32.5[101.3] 29.4 [87.1] 0.8 [40.8] 0.3782
IL-6, pg/ml, n=99 62.0 [143.5] 13.3 [24.7] 45.3[140.1] < 0.0001
IL-8, pg/ml, n=99 82.9[101.0] 57.2 [62.5] 10.8 [76.6] 0.0117
MCP-1, n=101 962.6 [528.5] 878.7 [457.2] 119.8 [344.9] 0.0016
TNF-a, pg/ml, n=95 16.8 [35.8] 18.4 [27.7] 0.7 [18.9] 0.3469
FeUA, n=10 6.9 [5.4] 6.2 [3.8] 0.03 [4.5] 0.9219
Allantoin, n=99 —6.0 [255]**
DAS28-CRP®, =82 5.79 (1.02) 2.74 (1.05) 3.01 (1.15) < 0.0001
BASDAIP, n=40 6.27 (2.07) 2.06 (1.45) 4.05 (2.49) < 0.0001

*Wilcoxon signed-rank test was used to compare the difference between paired samples. In the exploratory analysis of interleukins changes, p
values from their respective Wilcoxon tests were corrected for multiple comparisons using the Benjamini-Hochberg method

**For statistical analyses, the ratio between the values at baseline and values after 3 months of treatment with TNFi were used (1.030 [0.8455])
“The reference range of SUA is 208-428 pmol/l for men and 155-357 pmol/l for women. (1 mg/dl SUA =59.48 pmol/l)
"DAS28-CRP is not measured for AS patients, BASDAI is measured for AS patients only

cytokines appear to have an impact on SUA levels in patients
with gout as well as with other inflammatory conditions.

The mechanism underlying the decrease in SUA asso-
ciated with systemic inflammation remains elusive. Urano
et al. [6] reported that the SUA percentage upon onset of
an acute gout attack correlated with CRP and IL-6 levels,
as well as with increased UUA excretion, estimated by the
percentage change in FeUA during the attack. In the present
study, we analyzed the levels of CRP and 13 pro-inflamma-
tory cytokines in patients with SARDs and did not observe
any significant associations between the magnitude of the
ASUA and the investigated cytokines or CRP levels.

We also measured FeUA in a small cohort of patients,
which suggested that FeUA was not largely affected by
TNFis treatment in this group. However, the small number
of patients (n=10) precluded us from drawing any firm con-
clusions on the relationship between AFeUA, ASUA, and
other parameters of interest.

An alternative hypothesis to explain mechanism of SUA
decrease during SIR involves the increased production of
ROS during inflammation and the resulting degradation of

SUA to allantoin [12]. In patients with Wilson’s disease,
an inherited disorder of copper metabolism characterized
by the impairment of copper incorporation into ceruloplas-
min and enhancement of oxidative stress, SUA levels were
found to be markedly reduced, whereas levels of allantoin
were elevated. The degradation of SUA by free radicals
was proposed to be responsible for this phenomenon [27].
In the field of rheumatic diseases, both patients with active
rheumatoid arthritis [16] and with gout [17] were reported
to have significantly increased plasma levels of allantoin
compared to healthy controls. We have analyzed allantoin
as a stable biomarker of oxidative stress, but we have not
found any correlation between the amount of the change
of allantoin and the change of SUA or other analyzed
parameters.

Interestingly, we observed more pronounced changes in
SUA in males than in females. This phenomenon appeared
not to be confounded by diagnosis (more males were repre-
sented in the AS and PsA groups), BMI or generally higher
SUA levels in males. We can speculate that sex hormones
may play a role in increased responsibility of SUA levels to
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Fig.1 Change of SUA (ASUA) according to sex and diagno-
sis before (SUA,;,) and after 3 months (SUAy;) of therapy with
TNFis. a ASUA by diagnosis. b ASUA by diagnosis and sex. Note:
ASUA =SUA,;,—SUAy;; hence, a negative ASUA represents an
increase in SUA level in response to TNFis therapy

SIR in male patients. We have not seen differences in ASUA
according to age.

We have observed significant decrease of the levels of
CRP, IL-6, IL-8, and MCP-1 after treatment with TNFi,
which is consistent with the previous studies [28, 29]. TNFa
is a crucial cytokine in the pathogenesis of immune-medi-
ated inflammatory diseases including RA, PsA, JIA, AS, or
inflammatory bowel diseases. TNFa can induce expression
of other pro-inflammatory cytokines such as IL-1f, IL-6,
or IL-8 [30]. Promotion of the inflammatory response by
TNFa can occur directly by stimulating IL-1 secretion or
by inducing other pro-inflammatory cytokines, such as IL-6,
which contributes to the production of acute phase reactants
[31]. It has been assumed that suppressing TNFa can block
the entire inflammatory response [32]. However, in several
studies, the cytokine profile after treatment with TNFi was
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improvement [29, 33].

Our study has several limitations. First, we studied
patients with different types of rheumatic inflammatory dis-
eases as proxies for patients with gout. The chronic nature
and autoimmune pathophysiology shared by these SARDs
may differ from the acute flares characteristic of gout, as may
the mechanisms underlying the coincident changes in SUA
levels. Second, the difference in the use of NSAIDs before
and after initiation of TNFis therapy may have confounded
our results, particularly because NSAIDs are known to
confer uricosuric effects [34]. However, when we analyzed
the patient-reported use of NSAIDs, based on their clinical
questionnaire responses, we could not detect a relationship
between the use of NSAIDs and the ASUA, although under-
reporting still may have played a role. The use of glucocorti-
coids could also potentially affect SUA level [35, 36]. How-
ever, most of our patients had stable dose of glucocorticoids
at baseline and after 3 months of anti-TNF treatment. After
adjustment for sex, the use of glucocorticoids did not con-
fer a statistically significant effect on the ASUA. Third, we
did not evaluate the patients’ dietary patterns in the present
study. We can speculate that food intake decreases, or its
composition changes during periods of active disease. Fast-
ing has been shown to induce decreased SUA levels, despite
the lack of significant body weight changes [37]. Finally, we
did not analyze the intestinal excretion of uric acid, known to
account for about one-third of urate excretion [38, 39], due
to the invasive nature of the procedures required to collect
this sample.

Our study has also several strengths. We studied a large
cohort of patients with highly active SARDs starting first-
line therapy with a single class of potent anti-inflammatory
drugs with a targeted mechanism of action. We maintained
a consistent time frame for sample collection, and meas-
ured large number of analytes, all of which have been
implicated in inflammation-induced SUA fluctuations. In
conclusion, we have shown that TNFi-induced abrogation
of systemic inflammation in patients with several SARDs
was associated with a significant increase in SUA. None of
the measured pro-inflammatory cytokines appeared to be
the driver of this observed change in SUA, nor the oxidiza-
tion of SUA to allantoin to be the responsible mechanism.
Further studies are needed to clarify the pathophysiology
of lowering of SUA levels during an SIR.
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Fig.2 Scatterplots of ASUA on (log-transformed) change in CRP and other selected pro-inflammatory cytokines with fitted regression lines
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