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Experimental and epidemiological studies have demonstrated that hyperuricemia participates in the development of metabolic and
cardiovascular diseases by inducing inflammation. ' In turn, however, the changing pattern of serum uric acid (SUA) levels in the
inflammatory environment reported in available literatures is still inconsistent. Several studies had reported that high-sensitivity
C-reactive protein (hsCRP), a general marker of systemic inflammation, was positively associated with elevated levels of SUA.?
On the contrary, a significant decrease in SUA levels have also been observed during acute gouty and some other inflammatory
arthritis.* Thus, we propose a hypothesis that there may be a non-linear relationship between CRP and SUA.

In order to comprehensively evaluate the association of hsCRP with SUA levels, combined cross-sectional and
longitudinal study design was used. The cross-sectional and longitudinal clinical data were extracted from our routine
health examination database (2013—2021). The inclusion criteria was that those individuals who had complete anthro-
pometric, biochemical, and hsCRP data. Exclusion criteria included acute phase of infectious diseases, autoimmune
disease, and the use of UA-lowering drugs and immunomodulators. The use of these data and study protocols were
approved by the ethics committee of Punan Hospital of Pudong New District.

Height, weight, waist circumference (WC), and hip circumference were measured by well-trained nurses. Venous
blood samples were drawn in the morning at fasting state. Fasting plasma glucose (FPG), SUA, and lipid parameters
were measured by a biochemical autoanalyzer (Hitachi 7100). Plasma hsCRP was measured by means of particle-
enhanced immunonephelometry on biochemical autoanalyzer (Hitachi 7100). Body mass index (BMI) was calculated as
weight divided by the square of height; hyperuricemia was defined as SUA >420umol/L.

Natural logarithmic transformation of hsCRP was performed to normalize its distribution. Smooth curve fitting was
used to visualize the associations of hsCRP with SUA levels. Logistic regression (adjusting for age, gender, smoking,
drinking, BMI, WC, FPG, and lipid parameters) and Cox proportional hazards models (adjusting for baseline age, gender,
smoking, drinking, BMI, WC, FPG, lipid parameters, and follow-up time) with cubic spline functions were performed to
examine the association of hsCRP with hyperuricemia.

A total 029,926 adults were enrolled in cross-sectional analysis, whose mean age was 46.5 years and 37% were women. Their
mean SUA and hsCRP concentrations were 348.8uumol/L and 1.68 mg/L, respectively. Another 7178 adults were included in the
longitudinal analyses. Their mean baseline age was 48.0 years and 33.8% were women. The average observational time was 4.1

(1-7) years. Their mean baseline SUA and hsCRP concentrations were 357.9 pmol/L and 1.95 mg/L, respectively.
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As shown in Figure 1, the fully adjusted smooth curve fitting presented a non-linear association of hsCRP with SUA
and hyperuricemia. It can be seen intuitively that when the Ln (hsCRP) was less than 1.5 (hsCRP<4.5mg/L), both the
SUA levels and hyperuricemia risk elevated with the increase of hsCRP. However, when the Ln (hsCRP) was higher than
1.5 (hsCRP<4.5mg/L), the SUA levels and hyperuricemia risk began to show a downward trend as hsCRP raised.
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Figure | Cross-sectional (A and B) and longitudinal (C and D) association of hsCRP with SUA and hyperuricaemia.
Abbreviations: SUA, serum uric acid; hsCRP, high-sensitivity C-reactive protein.

342 https: Journal of Inflammation Research 2022:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Liu et al

UA is not only a pro-inflammatory agent, but also an antioxidant, which making up about 50% of the antioxidant
capacity present in human biological fluids. Due to the protective effect of UA, theoretically, subclinical chronic low-
grade inflammation may cause an adaptively increase of SUA levels. This may explain the rising part of the fitted curve
(hsCRP<4.5mg/L).

When hsCRP continued to rise (>4.5mg/L), we found that SUA levels or the risk of hyperuricemia began to drop.
This trend of changes in SUA levels can also find good examples in clinical practice. For instance, the levels of serum
UA usually decrease during gout flares.* In the situation of acute systemic inflammatory response induced by elective
knee or hip surgery, a decrease in SUA concentrations was observed.” Conversely, when systemic inflammation was
suppressed, an increase in the levels of SUA in patients with systemic autoimmune rheumatic diseases was also
observed.°

There are several possible explanations for the decrease in SUA levels in higher inflammatory states. First,
the increased excretion of UA in a high-grade inflammation may explain the decrease of SUA levels. Second,
the neutralizing effect of UA on free radicals and other oxidative stress factors may consume a part of UA. UA can
be non-enzymatically oxidized into allantoin by ROS in spite of the lack of uricase.” Higher levels of allantoin observed
in individuals with active rheumatoid arthritis and gout flares are good proof of the above process.

In short, we confirmed the inverted U- or J-shaped association of hsCRP with SUA levels among “apparently
healthy” population, both cross-sectionally and longitudinally. Their non-linear relationship can not only help us better
understand some interesting clinical phenomena, but also the etiology of hyperuricemia.
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