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It is common practice to use biomarkers not only in basic 
and clinical research but also in clinical practice, and cur-
rently there is no doubt that biomarkers are positioned as 
primary endpoints in many clinical trials [1]. Biomarker 
is a compound word for biological markers, which World 
Health Organization defines as “almost any measure-
ments reflecting an interaction between a biological sys-
tem and a potential hazard, which may be chemical, phys-
ical, or biological” [2].
The biomarkers in osteoarthritis (OA) can be classified 

as dry biomarkers and web soluble biomarkers [3]. Dry 
biomarkers include imaging parameters (radiograph, mag-
netic resonance imaging [MRI], and ultrasonography), 
questionnaires, and data from visual analog scales. Wet 
soluble biomarkers include genetic (DNA, RNA) and bio-
chemical molecules. 
The reason why a biomarker is needed in OA is to diag-

nose early disease, identify patients at risk of progression, 
and test new interventions [4]. To date, research on bio-
markers has been very active in early diagnosis of OA, pre-
diction of progression, and treatment response [3].
Uric acid (UA) is an end-product of purine metabolism 

and is recognized as a biomarker for several cardiovascular 
diseases, renal diseases, and metabolic syndromes, as 
well as gout [5,6]. The relationship between uric acid, hy-
peruricemia, or gout and OA has been suggested by sev-
eral researchers [7-11].
In 2017, Krasnokutsky et al. [12] reported that baseline 

serum UA and the progression of OA were correlated. 
Baseline serum UA was measured in 88 patients with 
knee OA using the Kellgren-Lawrence (K-L) grade ≥1 
symptomatic index knee. Joint space width and K-L grade 
were measured in knee X-rays at 0 and 24 months. 

Baseline knee MRI was acquired from 27 subjects to 
measure synovial volume (SV). First, serum UA did not 
correlate with baseline OA severity, joint space width, or 
K-L grades, as in previous studies. Univariate analysis 
showed serum UA was significantly associated with base-
line SV measured by MRI, but was not associated with 
age, gender, and body mass index (BMI) in multivariate 
analysis. Most importantly, serum UA was significantly 
associated with OA progression as measured by median 
joint space narrowing for 24 months (r=0.40, p＜0.01), 
and was maintained even after adjusting for BMI, gender, 
and age (r=0.28, p=0.01). When radiologic progression 
was divided into non-progressor, slow progressor, and 
fast progressor groups, there was a significant difference 
in serum UA between the fast progressor and non-pro-
gressor groups. ROC-AUC curves showed serum UA 
could predict knee OA progression after 24 months, and 
serum UA significantly predicted progressors from 
non-progressors. The authors said that this was the first 
longitudinal study to report that serum UA could act as a 
biomarker for OA progression.
In a recent retrospective study by Xiao et al. [13], the as-

sociation between serum UA and MRI findings (synovitis 
and soft tissue swelling) was reported.
In the past issue of Journal of Rheumatic Diseases, Kim et al. 

[14] reported that serum and urine uric acid were asso-
ciated with synovial inflammation and radiographic pro-
gression as measured by musculoskeletal ultrasound 
(MSUS). Serum and urine uric acid were measured in 42 
patients with knee OA and 58 healthy controls, and the 
K-L grade and MSUS findings were compared among knee 
OA patients. First, the urine uric acid/creatinine ratio in 
OA patients was significantly higher in K-L grade III than 
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in K-L grade II. In the association between serum UA and 
MSUS findings, serum UA was closely related to synovial 
hypertrophy, and serum UA and serum/urine UA ratio 
were higher in OA with synovial hypertrophy compared 
to OA without synovial hypertrophy. Finally, the multi-
variate analysis showed only urine UA had a negative as-
sociation with knee OA (odds ratio=0.974, 95% con-
fidence interval, 0.954∼0.994, p=0.013). In conclusion, 
serum UA was closely associated with synovial in-
flammation, and urine uric acid/creatinine ratio, which 
reflect excretion of uric acid per day, were associated with 
cartilage damage and radiographic OA progression. This 
was the first study to report the association between UA 
in urine as well as serum and the progression of OA.
First, uric acid is considered an excellent biomarker in 

that it is an affordable, easily measurable test at any level 
of medical institution. However, it should be taken into 
account that UA levels can be greatly affected by the sub-
ject’s dietary conditions, health conditions, and the tim-
ing of measurement. OA is especially common in old age 
and is associated with comorbidities, such as many car-
diovascular and kidney diseases, making polypharmacy a 
likely confounder [15,16]. Therefore, the fact that UA 
measured in OA patients can be greatly affected by the 
health condition of the patient, the medication taken may 
limit its value as a biomarker. Kim et al. [14] have re-
ported that urine uric acid is related to OA. The authors 
noted that spot urine UA/creatinine could replace 
24-hour uric acid excretion as a biomarker, but the refer-
ences cited were abstracts and the results of studies in 
gout patients [17]. Moriwaki et al. [18] found that early 
morning urine UA/creatinine was associated with 
24-hour uric acid excretion, but this association was pres-
ent only in gout patients and not in healthy controls. 
Therefore, the use of spot urine UA as a biomarker for OA 
seems to require further research. Rather, fractional ex-
cretion of UA might be an alternative [19]. In addition, 
considering that the period of recruitment for the sub-
jects in Kim et al. [14] was one year, it should also be con-
sidered that the levels for serum UA and 24-hour primary 
UA vary from month to month as reported by Yu et al. 
[20]. It may be very prudent to conclude that the pro-
gression of knee OA can be predicted by measuring uric 
acid once in the blood or urine, which can be affected by 
these various variables and which may vary in measurement.
Second, in 2017 Krasnokutsky et al. [12] studied OA 

with symptoms in at least one knee that met clinical 
American College of Rheumatology criteria, and des-

ignated knees with symptoms as index knees. A pain 
questionnaire, knee X-ray, and MRI were also performed. 
A study by Kim et al. [14] did not explain their criteria for 
the index knee. Therefore, it is not known which knee was 
evaluated by knee X-ray and MSUS. If knee X-ray and 
MSUS were performed on the most severe knee of both 
sides, it is necessary to explain how one uric acid level can 
be used to correlate the condition of the knee with or 
without OA as the biomarker for both knees at the same 
time. This is true of other previous studies.
Third, in explaining the association between UA and 

OA, the secretion of inflammatory cytokines interleukin 
(IL)-1β and IL-18 along with uric acid activation of the 
NLRP3 inflammasome has been discussed. Denoble et al. 
[8] reported that UA in synovial fluid was associated with 
synovial IL-1β and IL-18 levels, and that synovial fluid 
UA was associated with knee OA severity. In 2013, UA, 
IL-1β, IL-18, and caspase-1 were measured in synovial 
fluids of several types of arthritis including OA [21]. At 
that time, the number of OA patients was small [11], but 
the concentrations of synovial fluid IL-1β and IL-18 were 
compatible with those of Denoble et al. [8]. However, the 
concentrations of IL-1β and IL-18 were significantly 
lower in OA synovial fluid than in other diseases. In addi-
tion, caspase-1 levels were significantly lower in OA 
synovial fluid. Given these results, it is questionable 
whether the role of IL-1β and IL-18 in activating the 
NLRP3 inflammasome by uric acid can be well explained 
in OA progression. This will need to be explained.
Although we use biomarkers as surrogate endpoints in 

clinical trials, biomarkers are different from clinical 
endpoints. As Kim et al. [14] pointed out in their limi-
tations, it is necessary to conduct large-scale clinical stud-
ies to determine if serum or urine UA can serve as pre-
dictive or prognostic biomarkers for OA progression.
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