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Purpose: In clinical work, it has been found that the prevalence of hyperuricemia (HUA) is significantly higher in younger patients
with psychiatric disorders, but there are few studies in this area. The present study aims to evaluate the prevalence of HUA and the
relationship between the HUA and age in hospitalized patients with psychiatric disorders in the real world, and to provide a theoretical
basis for clinical staff to pay attention to the metabolic indicators of younger patients and for future related studies.

Methods: This is a cross-sectional evaluation of a cohort of 1761 patients with psychiatric disorders of hospitalized. The categories of
disorders designed for study included: Depression, Bipolar disorder, Schizophrenia, Anxiety, Obsessive-Compulsive disorder, Acute
and transient psychotic disorder, Dissociative(conversion) disorders, Conduct disorders and Tic disorders. In addition, based on age,
the participants are stratified into three groups. The authors used Kruskal-Wallis tests, chi-square tests, and multiple linear logistic
regression to verify the relationship between HUA and age among hospitalized patients with psychiatric disorders.

Results: Overall, the estimated prevalence of HUA was 35.4%. The prevalence of HUA was significantly higher in individuals with 17 years
and under compared to those with 45 years and above (P <0.001). After adjusting for confounders, the prevalence of HUA remained higher at
17 years and under than at 45 years and above. Bipolar disorder can lead to an increased prevalence of HUA (P<0.05).

Conclusion: The prevalence of HUA was higher in hospitalized patients with psychiatric disorders, and the prevalence was inversely
proportional to age.
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Introduction

Due to the rapid economic development, the lifestyle of most people has significantly changed, and their diet habit has
gradually changed to a purine-rich food pattern." Unlike most mammals, human serum uric acid (SUA) becomes the end
product of purine nucleotide metabolism due to the absence of uricase.>> Abnormal SUA metabolism can cause hyperur-
icemia (HUA) and gout. HUA is not only the pathological underlying cause of gout but is also an independent risk factor for
obesity,** hypertension,™’ diabetes,” dyslipidemia,”'° liver dysfunction,"' kidney dysfunction,'? metabolic syndrome'* and
cardiovascular disease.'*

Purine metabolism can influence the activity of other neurotransmitters, including dopamine and gamma-aminobutyric
acid (GABA) energy, which are involved in the pathophysiology of emotion-related diseases.''® Previous studies have
shown that the purine system is associated with a variety of neuropsychiatric disorders,'” including disturbance of sleep,'®
anhedonia,'® a drop in energy, cognitive impairment,”® and psychomotor agitation.*'
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The complex interactions between cognitive and affective processes and their underlying neurobiological under-
pinnings have been the focus of much research.”*** Previous studies have shown that pituitary adenylate cyclase-
activating polypeptides and vasoactive intestinal peptides play important roles in both metabolic and neurological
diseases, so this may be the neural mechanism of the higher prevalence of hyperuricemia in psychiatric patients.”* In
clinical work, it has been noted that the probability of detecting HUA in patients with psychiatric disorders is high. Still,
it is unclear whether elevated uric acid is a risk factor, mediator, or marker of psychiatric disorders.

Several studies have confirmed that age independently predicts HUA development.”> However, there is no consensus
on the effect of age on HUA. There has been less research about the effect of age on the prevalence of HUA in people
with psychiatric disorders, especially in the real world, where data are lacking. Therefore, in this study, patients with
psychiatric disorders were grouped by age to study the effect of age on the prevalence of hyperuricemia.

Materials and Methods

We conducted a cross-sectional study from March 2023 to November 2023. Subjects comprised 1761 patients with
psychiatric disorders (665 males and 1096 females) admitted to the First Hospital of Hebei Medical University. All
patients who met the inclusion criteria were hospitalized during this period and were recruited. This study reviewed the
medical records of hospitalized patients with psychiatric disorders. Inclusion criteria: Chinese citizen and both genders
and diagnosed with at least one psychiatric disorder according to the International Classification of Diseases 10 (ICD-10)
diagnostic criteria, confirmed by two or more attending psychiatrists. Exclusion criteria:*® The patient who refused to
receive a blood sample or missing blood sample results, was unable to communicate normally, had severe hepatic and
renal insufficiency, severe cardiovascular and cerebrovascular diseases and any infectious diseases, a history of drug
addiction and alcohol consumption, taking uric acid—lowering drugs, angiotensin-receptor blockers, or diuretics within 2
weeks before access, and pregnant or breastfeeding.

Ethics approval was obtained for the study from the ethics committee of The First Hospital of Hebei Medical
University. Results were collected in an anonymous database. All methods were performed following the Declaration of
Helsinki. Informed consent was obtained from all participants, and for patients who lack self-awareness or are below the
age of 16, informed consent was obtained from their guardians.

Using standardized scales, we obtained general demographic, lifestyle, and medical history information. Besides, we
also got the patient’s age, sex, smoking history, alcohol history, previous disease history, medication, and recent diet.
A uniform standard method measured blood pressure, height, and weight upon admission.”® It was recorded by two
different doctors, then checked by a third doctor who found different data and checked again. Register the above
information of the patients. The BMI was calculated using the weight (kg)/height2 (m2) formula.

Fasting blood samples were collected from the participants by venipuncture after overnight fasting (8—12 hours) on
the second day of admission. Blood samples were collected in the morning from 7:00 am to 8:00 am. Blood samples
were sent to the hospital laboratory department for blood sample analysis within 1 hour. Triglyceride (TG), Total
cholesterol (TC), High-density lipoprotein cholesterol (HDL-C), Creatinine (Cr), platelets, and SUA were measured by
the biochemical automatic analyzer. The measurement accuracy is maintained regularly through method standard
calibration. Trained professionals performed all laboratory tests.

Definitions: In the present study, hyperuricemia was defined as SUA>7.0 mg/dL (420.0mol/L) in men and SUA> 6.0 mg/
dL (357.0 mol/L) in women.?”*® Hypertension was defined by SBP > 140 mm Hg and/or DBP > 90 mm Hg or intake of
anti-hypertensive drugs during data collection.”” According to the WHO’s latest age classification standards for devel-
oping countries, we categorized age into three groups: 17 years and under, 18—44 years old, 45 years and above.

We tested the continuous variables’ distribution of, with none agreeing with normal distribution. We displayed continuous
variables as the median (interquartile range) and categorical variables as numbers and percentages. Kruskal-Wallis and chi-square
tests estimated participants’ differences in biochemical and clinical features for constant and categorical variants, respectively. The
association between the HUA and age was tested using multivariable logistic regression models, with odds ratios (ORs) and 95%
confidence intervals (Cls) calculated. General additive models were applied to obtain a smoothing curve and identify any
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non-linear association between SUA and age. All statistical analyses were performed using IBM SPSS Statistics 25.0 software
(IBM SPSS, Chicago, IL), EmpowerStats Software (Inc., Boston, MA) and GraphPad Prism version 8.0.1 for Windows
(GraphPad Software, San Diego). Two-sided P values under 0.05 for hypothesis tests were regarded as statistically significant.

Results

Clinical and Biochemical Characteristics of the Participants

The specific diagnosis and screening process is shown (Figure 1). A total of 1761 subjects were analyzed in this study, of
which 665 were male and 1096 were female. We summarized the participants’ basic and biochemical features of the
study (Table 1). Overall, the estimated prevalence of HUA was 35.4%. The highest prevalence of HUA was in group 17
years and under, and the lowest in group 45 years and above (P<0.001). Body mass index (BMI), systolic blood pressure
(SBP), diastolic blood pressure (DBP), triglyceride (TG), total cholesterol (TC), high-density lipoprotein cholesterol
(HDL-C), alanine aminotransferase (ALT) increased with age (P<0.05). There were no differences in HDL-C in the three
groups (P>0.05). There was no significant difference in the prevalence of HUA between the 17 years and under group
and the 1844 years old group (P=0.661) (Figure 2A).

Clinical and Biochemical Characteristics of the Participants Grouped by Gender

In both men and women, subjects in the 17 years and under group had the highest prevalence of HUA, but there was no
significant difference in females (P=0.088). BMI, SBP, DBP, TG, and TC increased with age (P<0.05). There were no
differences in HDL-C in the three groups (P>0.05) (Table 2). The male prevalence rate was higher than that of females in
the 17 years and under group and the 18-44 years old group. However, the male prevalence rate was lower than that of
females in the 45 years and above group (Figure 2B).

n=2769

n=2027 741 Exclude
376 Incomplete blood samples

341 No consent

A4
1
n=1979 48 Exclude . o
41 Treatment with medications could affect
serum uric acid levels significantly
7 Pregnant women or breastfeeding
218 Exclude

76 Alcohol dependence

6 Mental retardation

7 Organic disorders

126 Mental disorder associated with physical disease

n=1761

Depression=891. Bipolar disorder=350. Schizophrenia=296. Anxiety=164.
Obsessive-Compulsive Disorder=38. Acute and transient psychotic disorder=7.
Dissociative(conversion) disorders=6. Conduct disorders=6. Tic disorders=2

Figure | Participant selection process and specific diagnosis.

International Journal of General Medicine 2024:17 heeps: 1469
Dove:


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

Yang et al

Dove

Table | Baseline Characteristics of the Participants by Age Groups (n = 1761)

Variables 17 Years and Under | 18-44 Years Old 45 Years and P value Total
(n=459) (n=787) Above (515) (n=1761)
Age, year 15.0 (3.0) 29.0 (11.0) 58.0 (14.0) - 30.0 (32.0)
Male (%) 119 (25.9%) 372 (47.3%) 174 (33.8%) <0.001 665 (37.8%)
Smoking (%) 18 (3.9%) 134 (17.0%) 62 (12.0%) <0.001 214 (12.2%)
Drinking (%) 19 (4.1%) 110 (14.0%) 52 (10.1%) <0.001 181 (10.3%)
BMI, kg/m2 20.7 (4.99) 23.0 (5.84) 24.4 (4.94) <0.001 22.9 (6.0)
SBP, mmHg 118.0 (17.0) 124.0 (20.0) 130 (24.0) <0.001 123.0 (21.0)
DBP, mmHg 78.0 (14.0) 81.0 (14.0) 82.0 (14.0) <0.001 80.0 (14.0)
TG, mmol/L 0.85 (0.51) 0.98 (0.77) 1.26 (0.92) <0.001 1.0 (0.8)
TC, mmol/L 4.08 (0.94) 4.27 (1.29) 4.84 (1.48) <0.001 4.4 (1.3)
HDL-C, mmol/L .11 (0.31) 1.08 (0.34) .11 (0.36) 0.06 1.1 (0.3)
Cr, umol/L 54.9 (13.6) 62.4 (19.0) 6l1.1 (16.6) <0.001 60.1 (17.1)
ALT, p/L 11.6 (8.4) 15.0 (16.3) 16.5 (10.82) <0.001 14.5 (12.9)
AST, w/L 17.4 (6.2) 18.8 (10.7) 18.8 (8.5) <0.001 18.3 (9.0)
Platelets, 1079/L 259.0 (76.0) 245.0 (79.0) 229.0 (79.3) <0.001 244.0 (79.0)
SUA, umol/L 345.2 (139.7) 366.0 (168.7) 308.8 (131.7) <0.001 337.7 (150.1)
HUA (%) 186 (40.5%) 309 (39.3%) 128 (24.9%) <0.001 623 (35.4%)

Notes: Data are presented as median (interquartile range) or as n (%).
Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglyceride; TC, total cholesterol; HDL-
C, high-density lipoprotein cholesterol; Cr, Creatinine; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; HUA, hyperuricemia;

SUA, Serum uric acid.

Multinomial Logistic Regression Analysis to Evaluate the Association Between HUA
and Age

In regression analysis, the relationship between HUA and age in the three models was analyzed. The prevalence of HUA
was associated with age, except that there was no statistical significance in group 18—44 years old of female patients in
Model A, and the prevalence was negatively correlated with age. After adjusting for mixing factors, the association
between the prevalence of HUA and age was strengthened (Table 3). Due to the interaction between the various drugs,
only antipsychotics taken in a single were chosen. 1469 patients were taking antipsychotics, and 987 were on one

medication. The most commonly used antipsychotics, including quetiapine, olanzapine, risperidone, and aripiprazole, had
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Figure 2 (A) Prevalence of hyperuricemia by age. (B) Prevalence of hyperuricemia by gender and age.
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Table 2 Characteristics of the Participants According to Gender and Age Groups (n = 1761)
Variables Male (n=665) P Female (n=1096) P
17 Years and 18-44 Years 45 Years and 17 Years and 18-44 Years 45 Years and
Under (n=119) | old (n=372) | Above (n=174) Under (n=340) | OIld (n=415) | Above (n=341)

Age, year 15.0 (2.0) 28.0 (12.0) 56.0 (14.0) - 15.0 (3.0) 30.0 (12.0) 57.5 (13.0) -
Smoking (%) 8 (6.7%) 122 (32.8%) 57 (32.8%) <0.001 | 10 (2.9%) 14 (3.4%) 5 (1.5%) 0.245
Drinking (%) 6 (5.0%) 96 (25.8%) 46 (26.4%) <0.001 | 12 (3.5%) 15 (3.6%) 6 (1.8%) 0.265
BMI, kg/m2 20.5 (5.1) 23.7 (5.7) 24.6 (4.5) <0.001 | 20.7 (5.0) 22.1 (5.6) 243 (5.2) <0.001
SBP, mmHg 124.0 (20.0) 130.0 (18.0) 130.0 (20.0) <0.001 | I16.0 (15.0) 118.0 (19.0) 129.0 (26.0) <0.001
DBP, mmHg 79.0 (14.0) 83.0 (13.0) 85.0 (13.0) <0.001 | 78.0 (13.0) 80.0 (15.0) 82.0 (13.75) <0.001
TG, mmol/L 0.9 (0.6) 1.1 (1.0) 1.2 (1.0) <0.001 | 0.8 (0.5) 0.9 (0.6) 1.3 (0.9) <0.001
TC, mmol/L 3.9 (1.0 4.3 (1.5) 4.6 (1.4 <0.001 | 4.1 (0.9) 43 (1.2) 5.0 (1.5) <0.001
HDL-C, mmol/L | 1.1 (0.3) 1.0 (0.3) 1.0 (0.3) 0.323 1.1 (0.3) 1.1 (0.4) 1.2 (0.4) 0.294
Cr, pmol/L 65.0 (16.4) 719 (15.4) 71.0 (17.9) <0.001 | 52.9 (10.7) 55.9 (12.1) 57.9 (12.7) <0.001
ALT, w/L 14.7 (12.3) 21.2 (20.7) 17.7 (13.1) <0.001 | 10.8 (7.1) 12.6 (9.2) 16.0 (10.5) <0.001
AST, wL 19.9 (9.5) 22.0 (16.1) 19.6 (9.3) 0.017 16.9 (5.0) 17.2 (8.1) 18.6 (8.6) <0.001
Platelets, 1079/L | 244.0 (57.0) 236.0 (67.8) 221.0 (58.5) <0.001 | 266.0 (77.8) 253.0 (85.0) 235.0 (89.0) <0.001
SUA, pmol/L 432.0 (134.7) 413.1 (159.9) 342.0 (139.6) <0.001 | 317.1 (111.3) 306.4 (130.6) 291.1 (115.2) <0.001
HUA (%) 67 (56.3%) 175 (47.0%) 36 (20.7%) <0.001 | 119 (35.0%) 134 (32.3%) 92 (27.0%) 0.088

Notes: Data are presented as median (interquartile range) or as n (%).
Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglyceride; TC, total cholesterol; HDL-C, high-density lipoprotein

cholesterol; Cr, Creatinine; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; HUA, hyperuricemia; SUA, Serum uric acid.

Table 3 Relationship Between Hyperuricemia and Age

Group Model A OR (95% CI) | P value | Model B OR (95% CI) | P value | Model C OR (95% CI) | P value
Total

45 years and above Reference Reference Reference

18—44 years old 1.95 (1.53-2.50) <0.001 2.37 (1.80-3.18) <0.001 2.65 (1.94-3.62) <0.001
17 years and under 2.06 (1.57-2.71) <0.001 4.56 (3.27-6.36) <0.001 8.38 (5.70-12.32) <0.001
Male

45 years and above Reference Reference Reference

18—44 years old 341 (2.24-5.18) <0.001 3.56 (2.24-5.67) <0.001 4.15 (2.49-6.90) <0.001
17 years and under 4.93 (2.95-8.27) <0.001 11.08 (5.97-20.57) <0.001 20.85 (10.29-42.25) <0.001
Female

45 years and above Reference Reference Reference

18—44 years old 1.29 (0.94-1.77) 0.113 2.01 (1.37-2.93) <0.001 2.28 (1.48-3.53) <0.001
17 years and under 1.46 (1.05-2.02) 0.024 3.28 (2.17-4.97) <0.001 6.21 (3.76-10.25) <0.001

Notes: Multivariate logistic regression analysis was done to evaluate the association between HUA and age. Model A: No adjusted; Model B: Adjusted for sex,

smoking, drinking, SBP, DBP, TG, TC, Cr, ALT, AST, Platelets; Model C: Adjusted for above + BMI, HDL-C, Diagnosis, Antipsychotic.

no effect on the prevalence of HUA (P>0.05). Bipolar disorder (BD) had a statistically significant effect on the

prevalence of HUA (P<0.05).

SUA is Non-Linear Related to Age

Because the 18—44 years old group has the highest SUA levels, general additive models were adopted to show whether

a non-linear relationship existed between SUA and age. A smoothing curve indicated a non-linear correlation in the

additive model, indicating two stages of change between SUA and age (Figure 3A) was found. SUA increases first and

then decreases with age. The scatter plot shows the distribution of SUA and age (Figure 3B).
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Figure 3 (A) The curve fitting line for SUA and age. (B) Scatter plot of the distribution for SUA and age.

Discussion

It is the first study of all patients with psychiatric disorders in a general hospital. In our study, we found that the
prevalence of HUA was higher in hospitalized patients with psychiatric disorders than in the general population; subjects
in the 17 years and under group were at a higher risk of HUA than those in the other two groups. Subjects in the 17 years
and under group were 8.38-fold more likely to have HUA than those 45 years and above. The main finding of this current
study was that age was indicated as an essential correlation factor of HUA for both genders in hospitalized patients with
psychiatric disorders. The study aims to provide data support for the relationship between HUA and age.

In this study, the results showed that the prevalence of HUA in hospitalized patients with psychiatric disorders was 35.4%
(male:41.8%, female:31.5%). An Italian study showed the prevalence of hyperuricemia in BD was 30.7%, the overall
prevalence of HUA in Obsessive-Compulsive Disorder, Major Depressive Disorder (MDD) and Schizophrenia (SZ) was
6.7%.%° In a French study, the prevalence of HUA in patients with schizophrenia was 19.6%.>' The prevalence of HUA is also
higher in the younger group than in the others. The same is true for results grouped by gender. These data implied that age is
a protective factor for HUA, consistent with the previous ﬁndings.”’33 Therefore, we should pay more attention to the
influence of SUA to prevent the occurrence of HUA, especially in patients with psychiatric disorders at a young age.

In line with the previous findings, the prevalence of HUA was higher in males than in females.>* It may be the effect
of estrogen that causes lower uric acid levels in women.’> As women get older, estrogen levels decline, affecting the
renal tubule’s reabsorption of SUA, which leads to increased excretion of SUA.*® Also, hormone replacement therapy is
effective in reducing SUA, which confirms the viewpoint above.>” That is because low levels or inadequate function of
steroid hormones may lead to weight gain and abnormal glucose metabolism in postmenopausal women, which may
affect the level of SUA.*® In our study, we found that in the elderly group, females had a higher prevalence of HUA than
males, further confirming the hypothesis that estrogen can reduce uric acid.

The potential reasons for the higher prevalence of HUA in the younger age could be explained as that the age range is wide;
few studies have involved people under the age of 18. Other possible causes include Inflammation, the type of disease, dietary
pattern, ethnicity, lifestyle, and comorbidities. Previous studies demonstrated a positive correlation between hyperthymic and
irritable temperament scores and the SUA level,”” particularly for impulsivity and excitement-seeking behaviors.*’
Impulsivity and excitement-seeking behavior are more common in younger people with BD. In a study of French children,
SUA levels were correlated positively with hyperactivity, impulsivity, and anger control.*! In addition, genetic factors have
a significant influence on SUA. It was reported that 60% of the variation in SUA level can be explained by genetic factors.*?
There is evidence of a significant relationship between SUA and attention-deficit hyperactivity disorder at the genetic level.*?

SUA is the end product of purine metabolism; impaired purine metabolism can increase the SUA, resulting in HUA.
It not only causes gout, but also can be considered one of the risk factors for diabetes, kidney diseases, cardiovascular

diseases and others.** Uric acid also drives a canonical inflammatory response and may act as an endogenous adjuvant
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that directs immune activities.*> HUA has been implicated in the initiation of urate crystal formation. The existing body
of evidence strongly indicates that urates significantly promote inflammation.*® The occurrence of urate crystals in HUA
primarily triggers gout attacks by activating monocytes and macrophages, inducing the production of nucleotide
oligomerization domain-like receptor protein (NLRP) 3 inflammatory vesicles, which in turn release interleukin (IL)-
1B. Additionally, this process elicits numerous local and systemic pro-inflammatory responses, along with the influx and
activation of neutrophils in the affected joints.*’ Consistent with the findings of urate crystals, soluble uric acid salts also
promote inflammation through the same pathway.*® SUA may function as an alarmin, triggering the activation of the
NLRP3 inflammasome and potentially enhancing nuclear factor-kB activity, oxidative stress, and inflammatory stress.*’
A positive correlation exists between elevated SUA levels and various pro-inflammatory markers, including C-reactive
protein, white blood cell count, interleukin-6, interleukin-17, and TNF-a.°° Chronic peripheral inflammation, as indicated
by the presence of tumor necrosis factor-alpha (TNF-a) and other pro-inflammatory cytokines (PICs), significantly
contributes to the pathophysiology of SZ, BD, and MDD.

Australia, the United Kingdom, Spanish, and other countries have found that unhealthy diets among adolescents were
associated with an increased prevalence of common psychiatric disorders such as depression.’'* An unhealthy diet is
excessive consumption of alcohol and purine-rich foods (such as red meat, seafood, some vegetables, and animal
proteins). These foods can increase the risk of HUA.>®> Unhealthy diets among children during the last decades have
resulted in an increasing prevalence of risk factors for chronic diseases, such as obesity, high blood pressure and high
cholesterol levels in children.’* Unfortunately, previous studies have shown that the vast majority of adolescent actually
have an unhealthy diet.>> The prevalence of metabolic syndrome in adolescents is on the rise in many countries.’®
Abnormal SUA levels have been associated with various psychiatric disorders, such as depression, schizophrenia, and
bipolar disorder.>® So, one possible reason for high SUA in younger people is unhealthy diet patterns. Interestingly, the
frequency of eating spicy food and the extent of pungency were positively associated with HUA. Compared with people
who never consumed spicy food, those who ate them frequently were more likely in younger man group.’’

Psychotropic medications can affect biochemical markers of patients, such as SUA, BMI, and TG(Triglyceride).”®°
The most explicit thing was the use of antipsychotics, especially atypical antipsychotics.® The metabolic side effects of
antipsychotic drugs in the clinical population are now well established.®' Norepinephrine, epinephrine and catecholamine
are hormones that are very important in the regulation of many metabolic processes. These hormones have been shown to
play an essential role in the metabolic side effects of antipsychotics, both in human and animal studies,®*® which
revealed a dose-dependent increase in rodent models.®* The strong affinity of antipsychotics for 5-HT2C and H1
receptors is considered the primary cause of weight gain.®> Besides, metabolic dysfunction is associated with higher
insulin resistance and leptin production, both of which could significantly impact the SUA secretion system, resulting in
an elevated level of SUA.°® This study showed that antipsychotics had no significant effect on the prevalence of
hyperuricemia. Our results are consistent with the meta-analysis from 2022.%° We should be aware that SUA disturbances
may not only be a consequence of the disease and aforementioned antipsychotics, but also be a consequence of smoking,
dietary patterns, metabolic abnormalities or other reasons that are not yet clear.

Different types of diseases also affect the prevalence of HUA. In recent years, a large number of studies have found that the
level of UA in peripheral blood of BD patients is significantly higher than that of other psychiatric patients and normal people.
Previous articles have shown that oxidative stress might be of importance in the pathophysiology of BD.'* Elevated SUA has
been associated with mood-related disorders. Previous studies have found that the level of SUA in patients with depression and
anxiety was lower than that in normal control; and the severity and duration of symptoms were negatively associated with uric
acid.®”*® There are no clear results on uric acid levels in patients with schizophrenia, but studies have shown a positive
correlation between uric acid and cognitive function.®® Even in the absence of a psychiatric diagnosis, elevated UA levels are
associated with specific manic characteristics such as impulsivity, irritability, increased drive, and hyperthymia.”® BD patients
exhibit elevated central and peripheral pro-inflammatory factors (cytokines, chemokines, acute phase reactants, oxidation/
nitride substances), increased expression of inflammatory genes, and abnormal activation of cells (t cells, monocytes,
microglia) and complement.”' Because SUA levels are elevated in people with bipolar disorder, higher SUA is predictive
of bipolar conversion in people with current depression.”” In addition, purines may be associated with behavioral changes
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typical of people with BD,”? such as passivity, reduced activity, altered sleep rhythms, overeating aggressive behavior, and
social interaction.”* More factors may have yet to be discovered and need further research.

Study limitations and strengths: Firstly, the cross-sectional nature of the data does not demonstrate a causal relationship
between HUA and age. Second, although extensive adjustments were made in our study, unmeasured confounding factors
such as dietary habits, physical activity levels, socioeconomic status, and comorbidities may influence the results, and as many
influencing factors as possible should be excluded in subsequent studies. Due to the existence of recall bias in the drugs applied
to patients before admission and the interaction between various drugs, we only analyzed participants who were taking a single
antipsychotic, not thoroughly analyzed to determine whether there were differences in drug doses and types between the HUA
and non-HUA treatment groups. Thirdly, because we want to analyze the situation of psychiatric disorder patients in the whole
hospital, we analyze most diseases, and the classification of diseases is not very strict. Fourthly, our subjects are hospitalized
patients, and we excluded outpatients. Therefore, it may not apply to all people with psychiatric disorders. However, the
strengths of this study are its population-based design, large sample size, and the study of the real world. Our study can provide
strong evidence of an association between the age and HUA. It has been observed that age could affect SUA. However, the
underlying mechanism of increased SUA in younger patients remains to be explored. In the future, more research is needed to
determine the mechanisms underlying the association between HUA and age in psychiatric disorders.

Conclusion

In conclusion, our study observed significant associations between HUA and age in this cross-sectional study. We mainly
showed that younger patients were associated with an increased risk of HUA. The prevalence of HUA in psychiatric
disorders was 35.4%. Especially in the 17 years and under group, the prevalence reached 40.5%. Therefore, we should pay
attention to SUA during treatment and recommend that patients maintain a healthy diet and living habits.
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