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Purpose: Previous studies have shown that serum uric acid (UA) levels are significantly higher in patients with bipolar disorder (BD) 
than in patients with depressive disorder (DD), schizophrenia, and healthy controls. Currently, studies generally report that there is 
a complex bidirectional interaction between mood disorders (MD) and hyperuricemia (HUA). We investigated the prevalence and 
related factors of hyperuricemia in Chinese patients with mood disorders to find out potential mechanisms and build a predictive 
model.
Patients and Methods: A total of 771 patients with mood disorders who met the criteria were enrolled. The demographic and 
disease characteristics of MD patients were collected by a self-designed questionnaire. Depression severity was assessed by the 
Hamilton Depression Scale (HAMD-17). The Positive and Negative Symptom Scale (PANSS) was used to assess psychotic symptoms. 
The Nurse’s Guided Assessment of Suicide Risk Scale (NGASR) was used to assess suicide risk. Laboratory parameters of 
metabolism include blood cell-related parameters, electrolytes, liver function-related parameters, etc.
Results: The prevalence of hyperuricemia was 21.68% in patients with depressive disorder and 39.25% in patients with depressive 
episodes of bipolar disorder (DEBD). Among MD patients with or without hyperuricemia, there were some differences such as gender, 
mood stabilizers, systolic blood pressure etc. The independent risk factors of MD patients with hyperuricemia followed: lithium 
carbonate, urea (Ur), triglycerides (TG), lactate dehydrogenase (LDH), and white blood cell (WBC) (all p<0.05). After combining the 
independent risk factors with platelets (PLT), albumin (ALB), alanine aminotransferase (ALT), and C-peptide by multivariate Logistic 
regression, we obtained an optimal predictive model.
Conclusion: MD patients treated with lithium carbonate should be closely monitored for uric acid levels. We suggested that hepatic 
TG accumulation and psychiatric drug-induced hepatocellular damage may contribute to hyperuricemia in patients with mood 
disorders.
Keywords: bipolar disorder, depressive disorder, uric acid, lithium carbonate

Introduction
Mood Disorders (MD) refers to a collective term for Bipolar Disorder and Depressive Disorder.1 Bipolar Disorder (BD) 
is an episodic mood disorder defined by manic episodes, mixed episodes, or hypomanic episodes. These episodes usually 
alternate with depressive episodes or periods of depressive symptoms during the illness. Depressive Disorder (DD) is 
characterized by depressed mood (eg, sadness, irritability, emptiness) or loss of pleasure, accompanied by other 
cognitive, behavioral, or vegetative symptoms, and significantly affects organism function. According to the World 
Health Organization, a total of 970 million people worldwide suffered from mental disorders in 2019, with 280 million 
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suffering from depressive disorder and 40 million suffering from bipolar disorder, the second and third highest 
prevalence of all mental disorders, respectively.2 It is worth noting that patients with depressive disorder and bipolar 
disorder are at higher risk for suicide, which is the fourth leading cause of death among 15–29 years old. Healthcare 
systems globally are severely under-resourced, with only 29% of people with mental disorders and one-third of people 
with depressive disorder receiving formal mental healthcare services.2

Uric acid (UA) is synthesized mainly in the liver, intestine, and vascular endothelium, which is the end product of 
exogenous purines in food and endogenous purines in damaged and dead cells. Uric acid is excreted mainly by the 
kidneys and about 90% reabsorbed by the renal tubules. When the production of uric acid exceeds the amount of uric 
acid excreted, hyperuricemia (HUA) will occur.3 In recent years, with the development of social economy and changes in 
lifestyle and diet, the prevalence of hyperuricemia in China has increased, and it has become the second most common 
metabolic disease after diabetes mellitus, with a tendency of low age onset.4 Data from the China Chronic Disease and 
Risk Factor Surveillance during 2018–2019 indicate that the prevalence of hyperuricemia in adult Chinese residents is 
14%.5 In addition, hyperuricemia is significantly associated with the development and severity of metabolic syndrome 
and leads to gout.6 Hyperuricemia plays a pathogenic role in the development of chronic kidney disease (CKD) and 
cardiovascular disease (CVD) by inducing inflammation, endothelial dysfunction, vascular smooth muscle cell prolifera
tion, and activation of the renin-angiotensin system.7

The potential link between two seemingly separate disorders, mood disorders and hyperuricemia, has gradually 
become a popular research topic in medicine and public health in recent years. Current studies suggest a complex two- 
way interaction between mood disorders and hyperuricemia. On the one hand, chronic psychological stress may disrupt 
purine metabolic pathways by activating the hypothalamic-pituitary-adrenal axis (HPA axis), exacerbating oxidative 
stress and inflammatory responses, leading to increased uric acid production or decreased excretion.8,9 On the other hand, 
hyperuricemia can indirectly affect central nervous system function and exacerbate abnormal mood regulation through 
uric acid crystal deposition, pro-inflammatory factor release and vascular endothelial dysfunction.10,11 Some studies have 
further revealed the common biological mechanisms of two diseases, such as overexpression of inflammatory factors (IL- 
6, TNF-α), dysregulation of intestinal flora, and mitochondrial dysfunction, which may serve as potential bridges for the 
co-morbidity of two diseases.12,13

A large-scale cohort study found that the prevalence of hyperuricemia was significantly higher in depressed patients 
than in healthy population, and uric acid levels were positively correlated with the severity of depressive symptoms.14 

A systematic review and meta-analysis also showed that serum uric acid levels were significantly higher in patients with 
bipolar disorder than in patients with depressive disorder, schizophrenia, and healthy controls, and manic episodes were 
accompanied by higher uric acid levels than depressive episodes.15 Li et al hypothesized that patients with bipolar 
disorder may have a dysfunction of the purinergic system that leads to elevated uric acid levels, suggesting that uric acid 
levels may be a potential biomarker for bipolar disorder.16

Previous studies have shown a strong correlation between mood disorders and hyperuricemia. The prevalence of 
hyperuricemia in mood disorders carries specific clinical characteristics, which may be associated with disease mechan
isms, treatment responses, and prognosis. However, current research on hyperuricemia prevalence and related factors 
among Chinese patients with mood disorders is still limited, due to insufficient exploration of their causal relationships 
and potential mechanisms. To improve the prognosis of mood disorders and enable earlier detection of hyperuricemia in 
patients with mood disorders, this study will analyze the socio-demographic information, clinical characteristics, and 
overall metabolic parameters of patients with mood disorders, while exploring the risk factors of hyperuricemia in these 
patients to build a predictive model.

Materials and Methods
Subjects
Patients diagnosed with depressive disorder or depressive episodes of bipolar disorder in the Departments of Depressive 
Disorder and Bipolar Disorder in Shenzhen Mental Health Center during 2020–2022 were the study subjects in this 
study. Inclusion criteria for this study included: (1) meeting the Diagnostic and Statistical Manual of Mental Disorders 
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(DSM-5) diagnostic criteria for Depressive Disorder (DD) or Depressive Episode of Bipolar Disorder (DEBD); (2) being 
able to understand their disease-related condition and completing questionnaires and scale evaluations; and (3) volunta
rily participating in this study and signing an informed consent form. Exclusion criteria included: (1) a diagnosis 
consistent with any other mental disorder; (2) chronic diseases affecting metabolism, such as coronary heart disease, 
hypertension, and diabetes mellitus; (3) a combination of serious diseases of other organs, such as organic brain disease, 
serious infections, and renal disease; and (4) drug abuse or alcohol dependence. According to the Mental Health Law of 
China, we will maintain the confidentiality of patient-related data.

Statistical simulation study and analysis suggest that one of the following two rules of thumb should be followed 
when using Logistic regression: (1) the EPV (events per variable) should be at least 10; (2) the sample size should be 
10–15 times that of the independent variables.17,18 The total number of independent variables in this study was 61, and 
the sample size was 771.

Clinical Interview Assessment
After specialized training in scale assessment, two psychiatrists administered the Structured Clinical Interview (SCID-I/ 
P), using the DSM-5 as the diagnostic criterion, to all study participants. We used customized questionnaires to collect 
the basics of patients with mood disorders, including demographic characteristics (gender, age, etc), disease status 
(duration of illness, drug use, etc), and coexisting disorders. Depression severity was assessed by the Hamilton 
Depression Scale (HAMD-17), with a score of 7–17 as mild, 18–24 as moderate, and 24 or more as severe. Psychotic 
symptoms were assessed by the Positive and Negative Symptom Scale (PANSS), with a score of 14 or more as comorbid 
psychotic symptoms.19 We used the Nurse’s Guided Assessment of Suicide Risk Scale (NGASR) to assess suicide risk in 
patients with mood disorders.

Laboratory Examination
Patients with mood disorders were routinely screened for blood cell-related parameters, electrolytes, fasting blood glucose, liver 
function-related parameters, blood lipids, kidney function-related parameters, thyroid hormones, lactogen, serum enzymes and 
specific proteins, and D-Dimer (D-Di) after admission. We measured uric acid by the Uricase method. The laboratory instrument 
employed was the Japanese Olympus AU5800 automatic biochemical analyzer, which utilized Roche uric acid detection 
reagents. To ensure the accuracy of the test results, each batch of testing is set up with quality control products. Test results of 
quality control products must be in the allowable error range before accepting the experimental data. According to the laboratory 
diagnostic criteria of Shenzhen Mental Health Center, National Clinical Practice National Guide to Clinical Laboratory 
Procedures (4th Edition), we defined hyperuricemia as UA>430 umol/L in males or UA>360 umol/L in females.

Statistical Analysis
Categorical and continuous variables were tested by chi-square and t-tests, respectively. The Kolmogorov–Smirnov one- 
sample test was used to test for normal distribution. Mann–Whitney U-test was used for non-normally distributed 
variables. Using Bonferroni correction to adjust for multiple comparisons. In addition, we used univariate and multi
variate Logistic regression (backward: LR, system default: p<0.10) to investigate the risk factors for MD patients with 
hyperuricemia, and the area under the ROC (AUC) curve to determine the discrimination of significant parameters in 
distinguishing patients with and without hyperuricemia. Bootstrap cross-validation was used to test the optimal regres
sion model. A consistency statistic between 0.7 and 0.8 is usually acceptable.20 All statistical analyses in this study used 
IBM SPSS 25.0 statistical software and R 4.1.2. A two-tailed p-value <0.05 was considered statistically significant.

Results
The mean age of the study subjects was 27.3 years (11–68 years), with 585 patients with depressive disorder (DD) and 
186 patients with depressive episode of bipolar disorder (DEBD). Mean uric acid levels were significantly higher in 
DEBD patients than in DD patients (396.18±147.66 umol/L vs 326.32±88.48 umol/L, p<0.001). There were 127 
(21.68%, 95% CI=0.18–0.25) hyperuricemia in DD patients and 73 (39.25%, 95% CI=0.32–0.46) in DEBD patients. 
No missing values in the data of this study.
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Considering the differences in the overall characteristics of DD patients and DEBD patients, we analyzed the 
characteristics of DD patients (Table 1) and DEBD patients (Table 2) with or without hyperuricemia separately. 
Among MD patients with or without hyperuricemia, the differences were statistically significant in gender, mood 

Table 1 Socio-Demographic Information, Clinical Characteristics and Laboratory 
Parameters in Depressive Disorder Patients with or Without Hyperuricemia (�x� s, %)

Variables NHUA (n=458) HUA (n=127) t/Z/χ2 P

Age 27.57±13.19 22.04±9.42 −3.83 <0.001

Duration of illness 3.92±5.09 3.22±3.82 −0.37 0.71
Gender 17.34 <0.001

Male 109 (23.8) 54 (42.5)

Female 349 (76.2) 73 (57.5)
Education 4.37 0.36

Primary school and below 22 (4.8) 3 (2.4)

Middle school 225 (49.1) 73 (57.5)
Specialized training school 82 (17.9) 23 (18.1)

Undergraduates 115 (25.1) 24 (18.9)

Postgraduates 14 (3.1) 4 (3.1)
Occupational status 17.38 0.001

Unemployed 104 (22.7) 28 (22.0)

Student 203 (44.3) 79 (62.2)
Employed 131 (28.6) 19 (15.0)

Retired 20 (4.4) 1 (0.8)
Marital status 16.91 <0.001

Single 289 (63.1) 104 (81.9)

Married 146 (31.9) 22 (17.3)
Divorced or Widowed 23 (5.0) 1 (0.8)

Smoking history 0.13 0.72

No 425 (92.8) 119 (93.7)
Yes 33 (7.2) 8 (6.3)

Drinking history 0.26 0.61

No 431 (94.1) 121 (95.3)
Yes 27 (5.9) 6 (4.7)

First episode 1.89 0.17

No 219 (47.8) 52 (40.9)
Yes 239 (52.2) 75 (59.1)

Depression severity 2.41 0.30

Mild 18 (3.9) 8 (6.3)
Moderate 121 (26.4) 27 (21.3)

Severe 319 (69.7) 92 (72.4)

NGASR scores 12.78±10.08 13.67±9.46 −1.19 0.24
Psychotic symptoms 3.49 0.06

No 407 (88.9) 105 (82.7)

Yes 51 (11.1) 22 (17.3)
Family history 3.12 0.08

No 365 (79.7) 110 (86.6)

Yes 93 (20.3) 17 (13.4)
Antipsychotic drugs 1.11 0.77

No 364 (79.5) 98 (77.2)

Olanzapine 23 (5.0) 7 (5.5)
Quetiapine 49 (10.7) 13 (10.2)

Multiple or other drugs 22 (4.8) 9 (7.1)

(Continued)
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Table 1 (Continued). 

Variables NHUA (n=458) HUA (n=127) t/Z/χ2 P

Antidepressant drugs 4.23 0.38

No 177 (38.6) 53 (41.7)
Sertraline 43 (9.4) 13 (10.2)

Escitalopram 33 (7.2) 8 (6.3)

Venlafaxine 25 (5.5) 12 (9.4)
Multiple or other drugs 180 (39.3) 41 (32.3)

Mood stabilizers 27.84 <0.001

No 427 (93.2) 101 (79.5)
Lithium carbonate 13 (2.8) 17 (13.4)

Valproate 16 (3.5) 4 (3.1)

Multiple or other drugs 2 (0.4) 5 (3.9)
Sedative and anxiolytic drugs 8.04 0.02

No 283 (61.8) 94 (74.0)

Benzodiazepine 88 (19.2) 21 (16.5)
Multiple or other drugs 87 (19.0) 12 (9.4)

SBP 112.34±11.63 114.76±11.62 −2.08 0.04

DBP 70.70±7.56 71.25±8.93 −0.23 0.82
Laboratory parameters

WBC 6.52±1.58 7.46±1.55 −5.94 <0.001
NEUT 52.68±9.86 53.14±9.86 −0.46 0.64

LYM 36.05±8.92 36.05±8.77 −0.001 1.00

RBC 4.42±0.53 4.78±0.55 −6.71 <0.001
HGB 127.87±16.42 136.80±17.24 −5.36 <0.001

PLT 260.44±64.08 277.74±64.43 −2.69 0.007

K+ 3.99±0.30 4.09±0.28 −3.62 <0.001
Na+ 141.08±1.80 141.07±1.59 0.09 0.93

Cl− 105.51±2.02 105.03±1.90 2.42 0.02

FBG 4.70±0.50 4.78±0.60 −1.25 0.21
TP 67.32±5.49 69.01±5.22 −3.11 0.002

ALB 42.39±2.94 43.52±2.62 −4.19 <0.001

GLB 24.93±3.52 25.74±3.13 −2.33 0.02
PA 242.22±45.42 264.42±56.47 −4.08 <0.001

TBIL 12.47±4.93 12.69±5.85 −0.40 0.67

DBIL 2.85±1.59 2.96±1.79 −0.19 0.85
IBIL 9.65±3.56 9.73±4.25 −0.71 0.48

ALT 16.32±16.39 25.15±25.89 −5.83 <0.001

AST 16.73±6.99 20.04±11.77 −4.16 <0.001
TBA 5.07±6.16 5.52±5.45 −1.30 0.19

CK 85.96±99.62 99.79±64.91 −4.47 <0.001

LDH 147.16±26.62 164.26±28.95 −6.28 <0.001
Ur 4.02±1.03 4.41±0.10 −3.85 <0.001

CREA 60.19±12.62 66.05±13.99 −4.52 <0.001

HCO3− 23.43±2.04 23.04±1.99 1.92 0.06
TG 1.06±0.70 1.45±1.03 −5.00 <0.001

TC 4.35±0.84 4.50±0.89 −1.70 0.09

HDL 1.41±0.36 1.25±0.31 4.76 <0.001
LDL 2.42±0.68 2.66±0.80 −3.02 0.003

TSH 1.80±1.15 1.82±1.28 −0.16 0.88

TT3 1.52±0.64 1.55±0.36 −2.52 0.01
FT3 5.61±8.02 5.15±0.74 −3.15 0.002

(Continued)
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Table 1 (Continued). 

Variables NHUA (n=458) HUA (n=127) t/Z/χ2 P

TT4 101.54±24.76 100.45±19.49 −0.76 0.45

FT4 11.91±3.06 11.75±2.42 −0.63 0.53
PRL 26.56±20.04 23.81±15.15 −1.42 0.16

NSE 4.43±3.16 5.02±3.72 −1.69 0.09

S-100 0.03±0.02 0.03±0.02 −0.58 0.56
C-peptide 2.42±1.15 3.15±1.66 −5.75 <0.001

Hs-CRP 0.95±4.13 1.95±3.51 −5.55 <0.001

PCT 0.03±0.07 0.03±0.05 −0.52 0.60
ACTH 17.18±16.29 19.50±17.03 −1.62 0.11

D-Di 341.47±329.13 302.76±198.88 −1.67 0.10

Table 2 Socio-Demographic Information, Clinical Characteristics and Laboratory 
Parameters in Depressive Episodes of Bipolar Disorder Patients with or Without 
Hyperuricemia (�x� s, %)

Variables NHUA (n=113) HUA (n=73) t/Z/χ2 P

Age 30.88±9.80 28.92±8.61 1.40 0.17

Duration of illness 9.00±6.35 8.29±6.23 −0.85 0.40
Gender 4.14 0.04

Male 54 (47.8) 46 (63.0)

Female 59 (52.2) 27 (37.0)
Education 6.45 0.16

Primary school and below 1 (0.9) 5 (6.8)

Middle school 40 (35.4) 28 (38.4)
Specialized training school 35 (31.0) 23 (31.5)

Undergraduates 32 (28.3) 16 (21.9)

Postgraduates 5 (4.4) 1 (1.4)
Occupational status 0.30 0.99

Unemployed 53 (46.9) 36 (49.3)
Student 21 (18.6) 12 (16.4)

Employed 35 (31.0) 23 (31.5)

Retired 4 (3.5) 2 (2.7)
Marital status 4.08 0.13

Single 59 (52.2) 49 (67.1)

Married 50 (44.2) 22 (30.1)
Divorced or Widowed 4 (3.5) 2 (2.7)

Smoking history 0.07 0.80

No 90 (79.6) 57 (78.1)
Yes 23 (20.4) 16 (21.9)

Drinking history 0.004 0.95

No 104 (92.0) 69 (91.8)
Yes 9 (8.0) 6 (8.2)

First episode 0.42 0.52

No 104 (92.0) 69 (94.5)
Yes 9 (8.0) 4 (5.5)

Depression severity 0.67 0.75

Mild 6 (5.3) 2 (2.7)
Moderate 10 (8.8) 7 (9.6)

Severe 97 (85.8) 64 (87.7)

(Continued)
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Table 2 (Continued). 

Variables NHUA (n=113) HUA (n=73) t/Z/χ2 P

NGASR scores 11.53±10.91 12.93±11.84 −0.64 0.52

Psychotic symptoms 0.22 0.64
No 72 (63.7) 44 (60.3)

Yes 41 (36.3) 29 (39.7)

Family history 2.28 0.13
No 75 (66.4) 56 (76.7)

Yes 38 (33.6) 17 (23.3)

Antipsychotic drugs 3.75 0.29
No 48 (42.5) 21 (28.8)

Olanzapine 13 (11.5) 12 (16.4)

Quetiapine 28 (24.8) 22 (30.1)
Multiple or other drugs 24 (21.2) 18 (24.7)

Antidepressant drugs 10.73 0.02

No 87 (77.0) 51 (69.9)
Sertraline 0 (0.0) 5 (6.8)

Escitalopram 4 (3.5) 4 (5.5)

Venlafaxine 2 (1.8) 4 (5.5)
Multiple or other drugs 20 (17.7) 9 (12.3)

Mood stabilizers 20.71 <0.001
No 57 (50.4) 23 (31.5)

Lithium carbonate 17 (15.0) 33 (45.2)

Valproate 23 (20.4) 11 (15.1)
Multiple or other drugs 16 (14.2) 6 (8.2)

Sedative and anxiolytic drugs 1.04 0.60

No 91 (80.5) 63 (86.3)
Benzodiazepine 11 (9.7) 5 (6.8)

Multiple or other drugs 11 (9.7) 5 (6.8)

SBP 121.15±11.06 125.73±14.02 −2.48 0.01
DBP 79.04±9.45 82.19±10.05 −1.97 0.05

Laboratory parameters
WBC 7.43±2.34 8.78±2.62 −3.64 <0.001
NEUT 58.57±13.45 61.17±11.55 −1.36 0.18

LYM 30.93±11.79 28.82±10.17 1.26 0.21

RBC 4.64±0.60 4.80±0.48 −1.93 0.06
HGB 135.46±17.25 140.19±16.64 −1.85 0.07

PLT 252.35±64.35 289.36±62.16 −3.88 <0.001

K+ 3.99±0.36 4.02±0.39 −0.62 0.54
Na+ 140.44±1.68 140.65±1.90 −0.80 0.43

Cl− 105.70±2.21 105.47±2.38 0.69 0.49

FBG 4.55±0.58 4.76±0.92 −1.14 0.25
TP 69.35±6.09 71.04±5.82 −1.88 0.06

ALB 44.29±3.99 46.01±4.22 −2.82 0.005

GLB 24.98±3.69 24.97±3.53 0.02 0.99
PA 259.30±50.97 285.31±56.37 −3.26 0.001

TBIL 13.90±7.06 14.75±8.18 −0.54 0.59

DBIL 4.75±2.72 5.25±3.05 −1.16 0.25
IBIL 9.13±4.57 9.60±5.45 −0.35 0.73

ALT 17.52±13.46 33.66±26.65 −5.00 <0.001

AST 19.14±11.73 30.11±39.16 −4.45 <0.001
TBA 4.63±5.70 4.80±6.57 −0.19 0.85

(Continued)
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stabilizers, systolic blood pressure (SBP), WBC, PLT, ALB, PA, ALT, AST, CK, LDH, Ur, TG, HDL, LDL, C-peptide, 
and hs-CRP (all p<0.05).

We first used univariate Logistic regression to screen for related factors of hyperuricemia in patients with mood 
disorders. Then, the risk factors (OR>1, p<0.05) were included in the multivariate Logistic regression to analyze the 
independent risk factors of mood disorder patients with hyperuricemia as follows: lithium carbonate, Ur, TG, LDH, and 
WBC (all p<0.05) (Table 3).

Finally, we obtained an optimal prediction model (AUC=0.79, p<0.001, 95% CI=0.75–0.83) by multivariate Logistic 
regression, which can differentiate between MD patients with or without hyperuricemia (Figure 1). The AUC value after 
Bootstrap cross-validation was 0.77 (10-fold, 50 repetitions).

Table 2 (Continued). 

Variables NHUA (n=113) HUA (n=73) t/Z/χ2 P

CK 138.39±219.44 853.03±4927.24 −2.20 0.03

LDH 158.15±32.06 192.41±129.36 −3.54 <0.001
Ur 3.96±1.09 4.35±1.17 −2.31 0.02

CREA 63.02±13.18 66.18±14.52 −1.53 0.13

HCO3− 25.56±2.43 24.79±2.45 2.11 0.04
TG 1.13±0.59 1.61±0.85 −4.71 <0.001

TC 4.34±0.83 4.68±1.05 −2.42 0.02

HDL 1.26±0.34 1.08±0.29 3.81 <0.001
LDL 2.64±0.81 3.04±0.86 −3.25 0.001

TSH 3.17±8.07 2.25±2.13 −0.35 0.73

TT3 1.63±1.14 1.51±0.38 −0.63 0.53
FT3 4.96±0.81 5.04±0.90 −0.63 0.53

TT4 98.47±24.56 99.75±25.65 −0.34 0.73

FT4 15.33±3.54 16.03±3.17 −1.36 0.18
PRL 22.07±22.48 27.07±34.56 −0.06 0.95

NSE 4.64±3.36 4.93±3.51 −0.84 0.40

S-100 0.03±0.01 0.04±0.03 −0.53 0.59
C-peptide 2.49±1.17 3.11±2.23 −3.11 0.002

Hs-CRP 1.86±5.41 4.39±8.14 −4.51 <0.001
PCT 0.04±0.04 0.06±0.18 −0.50 0.62

ACTH 22.52±16.40 24.20±17.24 −0.68 0.50

D-Di 313.93±169.49 334.93±240.77 −0.23 0.82

Table 3 Analysis of Risk Factors of Hyperuricemia in Patients with Mood Disorders

B Wald P OR 95% CI B Wald P OR 95% CI Risk score

Gender 0.92 29.45 <0.001 2.50 1.80–3.49

Mood stabilizers 57.41 <0.001 29.06 <0.001
Lithium carbonate 1.87 55.26 <0.001 6.51 3.97–10.66 1.51 28.03 <0.001 4.52 2.59–7.90 6

Valproate 0.41 1.61 0.20 1.50 0.80–2.81 0.20 0.33 0.57 1.23 0.61–2.46

Multiple or other drugs 0.87 4.83 0.03 2.39 1.10–5.18 0.72 2.60 0.11 2.04 0.86–4.87
SBP 0.03 19.79 <0.001 1.03 1.02–1.04

WBC 0.32 51.11 <0.001 1.38 1.26–1.51 0.13 5.67 0.02 1.14 1.02–1.26 1

PLT 0.01 18.22 <0.001 1.01 1.003–1.008 0.003 3.762 0.05 1.003 1.00–1.01
ALB 0.14 33.42 <0.001 1.15 1.10–1.21 0.06 3.97 0.05 1.06 1.00–1.12

PA 0.01 37.38 <0.001 1.01 1.007–1.014

(Continued)
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Discussion
Uric Acid Levels and Prevalence of Hyperuricemia in Chinese Patients with Mood 
Disorders
Previous studies have found that patients with mood disorders have different UA levels than healthy people. Most studies 
showed that patients with bipolar disorders had significantly higher UA levels than patients with depressive disorder and 
healthy controls.15 However, the results of UA levels are inconsistent in patients with depressive disorder.21,22 We found 
that uric acid levels were significantly higher in patients with depressive episode of bipolar disorder than in patients with 
depressive disorder. In addition, we found the prevalence of hyperuricemia was 21.68% in patients with depressive 
disorder and 39.25% in patients with depressive episodes of bipolar disorder, both of which were much higher than the 
overall prevalence of hyperuricemia in China (14%).

Gender, age, BMI, physical activity, hypertension, diabetes, legume and nut consumption, vegetable intake, red meat 
consumption, alcohol consumption, and vegetarianism are closely associated with hyperuricemia.23 Hypertension and 

Table 3 (Continued). 

B Wald P OR 95% CI B Wald P OR 95% CI Risk score

ALT 0.03 37.20 <0.001 1.03 1.02–1.04 0.009 2.79 0.095 1.01 1.00–1.02

AST 0.05 26.08 <0.001 1.05 1.03–1.07
CK 0.002 9.25 0.002 1.002 1.001–1.003

LDH 0.02 49.51 <0.001 1.02 1.02–1.03 0.01 10.79 0.001 1.01 1.01–1.02 2

Ur 0.34 18.79 <0.001 1.40 1.20–1.63 0.36 15.26 <0.001 1.44 1.20–1.72 3
TG 0.65 36.33 <0.001 1.91 1.55–2.35 0.40 11.22 0.001 1.49 1.18–1.89 2

HDL −1.66 38.40 <0.001 0.19 0.11–0.32

LDL 0.56 26.81 <0.001 1.75 1.42–2.17
C-Peptide 0.36 26.78 <0.001 1.44 1.25–1.65 0.14 3.73 0.05 1.15 1.00–1.32

hs-CRP 0.07 12.28 <0.001 1.08 1.03–1.12

Notes: *The risk score is derived from the Wald value, 5 Wald = 1 Risk Score, rounded to the nearest value.
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Figure 1 Predictive ability of risk factors for the hyperuricemia in patients with mood disorders.

Neuropsychiatric Disease and Treatment 2025:21                                                                              https://doi.org/10.2147/NDT.S535310                                                                                                                                                                                                                                                                                                                                                                                                   1893

Wang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



dyslipidemia increase the risk of developing hyperuricemia, while diabetes shows a negative correlation. Consumption of 
vegetarian foods, legumes, nuts, and vegetables can reduce the risk of hyperuricemia, whereas high alcohol intake may 
elevate its incidence. In addition, medications affect metabolism in patients with mood disorders. Some metabolites (eg, 
lipids, choline, inositol, etc) in patients with bipolar disorder may be associated with changes in lithium metabolism, and 
branched-chain amino acids may be involved in the recovery of the state of patients with depressive disorder after 
sertraline treatment.24,25 Antipsychotics, especially second-generation antipsychotics, are associated with weight gain, 
lipid disturbance and glucose dysregulation, which can easily lead to the occurrence of metabolic syndrome.26

Risk Factors and Pathogenesis of Hyperuricemia in Chinese Patients with Mood 
Disorders
Lithium salts were used to treat uric acid diathesis (gouty disease) before being introduced into modern psychiatry as 
a mood stabilizer. A study found that patients with mood disorders had significantly higher serum UA levels but lower Ur 
levels after lithium carbonate treatment compared to healthy controls.27 Our study found that lithium carbonate was not 
only a major risk factor for MD patients with hyperuricemia, but also the risk factor with the highest risk score. Secondly, 
urea (Ur) also contributes to differentiating MD patients with or without hyperuricemia. Renal side effects of lithium 
include polyuria, nephrogenic diabetes insipidus (NDI), proteinuria, distal tubular acidosis, and decreased glomerular 
filtration rate. However, it is inaccurate to attribute the pathogenesis of lithium to lithium-induced kidney injury.28 In 
1873, Garrod suggested that the diuretic effect of lithium could promote renal excretion, followed by A. Hesse 
demonstrating that lithium did have diuretic properties.29 Some diuretics (eg, thiazide diuretics and loop diuretics) 
cause hyperuricemia by decreasing blood volume and increasing net reabsorption of uric acid.30 Whether lithium salts 
have a similar mechanism remains to be explored. The prevailing view is that lithium reduces uric acid clearance by 
inhibiting renal tubular secretion.31,32

Previous studies have found that obesity and triglyceride (TG) levels are major risk factors for hyperuricemia in 
patients with bipolar disorder.16 Our study also found that TG level was a main risk factor for hyperuricemia in patients 
with mood disorders, and combined with albumin (ALB) and alanine aminotransferase (ALT) liver function-related risk 
factors to build an optimal prediction model. Liang et al have shown that fatty acid oxidation (FAO) can promote hepatic 
urate synthesis by activating the HIF-1α-NT5C2/XDH pathway.33 They suggest high TG levels can produce hyperur
icemia by promoting the lipolysis metabolism pathway. When TG synthesized by the liver is not transported in time, fatty 
liver can form.34 Hepatic TG accumulation is a prime feature of nonalcoholic fatty liver disease (NAFLD) and a hepatic 
manifestation of insulin resistance.35 In the state of insulin resistance (IR), standard insulin levels do not work in tissues 
such as fat, skeletal muscle, liver, and heart, resulting in elevated insulin concentrations.36 The C-peptide is secreted by 
pancreatic β-cells and shares a common precursor (insulinogen) with insulin, so testing C-peptide is equivalent to testing 
insulin.37 In summary, IR promotes hepatic lipolysis by accelerating hepatic TG accumulation, which ultimately triggers 
hyperuricemia.

This study found that lactate dehydrogenase (LDH) had the highest risk score compared to other serum enzymes (CK, 
ALT, AST). Serum enzymes mainly reflect organ or tissue damage, while LDH is the least specific serum enzyme among 
them as it is present in all tissue cells. Clinically, elevated LDH levels are common in myocardial infarction, hepatitis, 
leukemia, anemia, and skeletal muscle injury. Patients with mental disorders may suffer from liver injury and skeletal 
muscle injury (rhabdomyolysis) due to the use of psychiatric drugs.38,39 A study found that the hepatocytotoxicity of 
acetaminophen (APAP) led to elevated local UA concentrations, which may be related to the large amount of DNA 
deposited in the necrotic regions of the liver.40 DNA contains large amounts of purines, and DNA fragments released 
from necrotic hepatocytes provide a large amount of purine substrate, which leads to elevated UA levels. In addition to 
releasing DNA fragments, cell necrosis also releases LDH. Therefore, high LDH levels and high UA levels may be 
concomitant manifestations of cell necrosis, and the causal relationship between the two requires more in-depth study in 
the future.

We also found that white blood cell (WBC) was an independent risk factor in MD patients with hyperuricemia, and 
platelet (PLT) was involved in the prediction model. The pathologic elevations of white blood cells are common in acute 
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infections, leukemias, acute hemorrhages, aplastic anemia, etc.41 And high platelet levels are common in acute or chronic 
inflammatory conditions, iron deficiency anemia, and cancer.42 A study suggested that xanthine oxidoreductase activity 
increased in pathological conditions such as organ ischemia, inflammation, or infection.43 Xanthine oxidoreductase 
(XOR) catalyzes the last two steps of purine catabolism, from hypoxanthine to UA, while generating reactive oxygen 
species (ROS). Serum XOR is primarily derived from physiologic hepatocyte renewal, whereas tissue damage due to 
liver pathology causes a dramatic increase in serum XOR levels.44 Increased XOR activity inevitably accelerates purine 
catabolism, leading to elevated UA levels. There are few studies on the direct correlation between UA and WBC or PLT. 
Cheng et al found that elevated UA levels may be associated with the up-regulation of lethal 7-c, which correlates with 
the coagulation of platelets.45

Currently, biomarkers proposed by psychiatric metabolomics are present in several key pathways, including lipid metabo
lism, amino acid and neurotransmitter metabolism, energy metabolism, and oxidative stress.46 To serve as a clinically useful 
biomarker, a metabolite must demonstrate both sensitivity and specificity for a particular disorder. However, some metabolites 
overlap across diseases, while others are only reported in individual conditions.46 Identifying common metabolites in these 
studies remains challenging. This prediction model of mood disorder patients with hyperuricemia has clinical application value, 
and the early identification of high-risk patients is its core significance, to start targeted interventions to prevent gout, 
cardiovascular, and renal serious complications, and ultimately to improve the prognosis. After identifying high-risk patients, 
precise management will be triggered to weigh and adjust drugs that may increase uric acid, and initiate uric acid-lowering 
therapy in collaboration with specialists when necessary.

This study has several limitations. First, it was a cross-sectional survey study and could not demonstrate a causal 
relationship between variables. We must confirm our findings with a prospective cohort study. Second, the patients in this 
study were from southern China and recruited from the inpatient department of one hospital, making it regional. 
Therefore, our findings should be validated in other populations from different regions and clinical backgrounds. 
Third, the small number of patients with depressive episodes of bipolar disorder made our overall analysis difficult.

Conclusion
This study found that uric acid levels were significantly higher in patients with depressive episode of bipolar disorder 
than in patients with depressive disorder. Lithium carbonate, Ur, TG, LDH, and WBC were the main risk factors of 
hyperuricemia in patients with mood disorders. In addition, PLT, ALB, ALT, and C-peptides were involved in the optimal 
regression model, which helped us distinguish whether patients with mood disorders had concomitant hyperuricemia. 
Our study suggested that hepatic TG accumulation and psychiatric drug-induced hepatocellular damage may contribute 
to hyperuricemia in patients with mood disorders.
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