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Abstract 

Background Uric acid plays a pivotal role in the regulation of mood and behavior. The study aimed to elucidate 
the role of serum uric acid as a biomarker in patients with schizophrenia, bipolar affective disorder (BAD), and major 
depressive disorder (MDD) and to examine its relation to symptom domains and severity of illness.

Results A total of 150 participants with schizophrenia, BAD, and MDD and 50 healthy controls were recruited. 
Patients were assessed using Structured Clinical Interview for DSM‑IV Axis I Diagnosis (SCID‑I), Positive and Negative 
Syndrome Scale (PANSS), the Young Mania Rating Scale (YMRS), and the Hamilton Depression Rating Scale (HAM‑D). 
General Health Questionnaire (GHQ‑28) was applied to healthy controls. Then, a blood draw from all participants was 
performed to measure serum uric acid level. According to this study, there was a statistically significant difference 
between patients with schizophrenia, BAD, MDD, and healthy controls, with regard to serum uric acid level (P = 0.007). 
On correlating symptom domains and severity of schizophrenia, bipolar, and MDD with serum uric acid level, there 
was only a statistically significant negative correlation between YMRS and serum uric acid level (P = 0.022).

Conclusions Serum uric acid could be a valuable biomarker in patients with schizophrenia, bipolar, and MDD espe‑
cially in patients with bipolar disorder.
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Background
The purinergic system is related to the adenine nucleo-
tides (ATP, ADP, & AMP), the nucleoside adenosine, 
guanine nucleotides (GTP & GDP), and the nucleoside 
guanosine [1]. Adenosine, a purine ribonucleoside, is 
considered a neurobiological substrate that has a great 
influence on signaling cascade, synaptic transmission, 

various neurotransmitter pathways, and regulation of 
brain immune responses. It acts as a neuroprotective 
agent with anti-inflammatory properties [2].

Uric acid constitutes the end product of purine catabo-
lism. It is formed primarily in the liver and excreted by 
the kidney into the urine [3]. Research work provided 
evidence for the link between serum uric acid level and 
a wide variety of psychological consequences such as 
mood, aggression, and anxiety [4–6].

The link between purinergic pathway and bipolar dis-
order could be attributed to the genetic alteration in 
adenosine (A1 & A2) receptor function and/or level of 
expression, with the resultant accelerated purinergic 
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transformation and decreased adenosinergic trans-
mission, leading to dysfunctional neurotransmitters’ 
pathways related to manic behavior [7, 8]. Studies link-
ing serum uric acid level to bipolar disorder found that 
serum uric acid level was correlated with impulsivity, 
psychomotor agitation, irritated mood, and hyperthymic 
temperament. On the contrary, serum uric acid level was 
linked to depressed mood independently of the disorder 
phase, suggesting that serum uric acid could be a useful 
biomarker to differentiate bipolar disorder from major 
depressive disorder [9, 10].

The link between purinergic pathway and major 
depressive disorder could be attributed to the P2rx7 
receptor-mediated excessive glutamate release and sub-
sequent activation of extra-synaptic NMDA receptors 
and subsequently change in the level of neurotrophic 
factors [11]. Studies assessing serum uric acid level in 
patients with major depression revealed lower levels in 
depressed patients compared to healthy controls [12]. 
Meanwhile, serum uric acid level increased after treat-
ment with antidepressants [13].

The link between purinergic pathway and schizophre-
nia could be attributed to the stimulation of nucleotide 
receptors which provide a pro-dopaminergic and anti-
glutamatergic effects [14]. Studies examining serum uric 
acid level in patients with schizophrenia revealed con-
flicting results. Earlier studies demonstrated reduced 
serum uric acid level in chronic, as well as first-episode 
neuroleptic-naive patients [15]. Recent studies found an 
increase in the concentration of uric acid during acute 
phase of the illness. Hence, it could play a role in the 
development or progression of schizophrenia [14, 16].

The present study uses a series of established psycho-
metric clinical tests and measures serum uric acid level as 
a biochemical marker to elucidate the role of serum uric 
acid level as a biomarker in patients with schizophrenia, 
BAD, and MDD and to examine its relation to symptom 
domains and severity of illness.

This study was based on the hypothesis that serum uric 
acid level would be high in patients diagnosed with bipo-
lar disorder and low in patients diagnosed with MDD 
and schizophrenia compared to healthy controls, and it 
was hypothesized that serum uric acid level would cor-
relate significantly with symptom domains and severity 
of schizophrenia, BAD, and MDD. Thus, serum uric acid 
level could open a new field as a diagnostic and prog-
nostic method in patients with schizophrenia, BAD, and 
MDD.

Methods
Participants and procedure
A total of 200 participants were recruited from the 
Okasha Institute of Psychiatry, Ain Shams University 

Hospitals. Using a PASS II program, a sample size of 50 
patients with major depressive disorder, 50 patients with 
bipolar disorder, 50 patients with schizophrenia, and 
50 healthy controls were allocated into 4 equal groups 
whose means had to be compared. The total sample of 
200 participants achieved 90% power to detect differ-
ences among the means versus the alternative of equal 
means using an F-test with a 0.05000 significance level. 
The size of the variation in the means was represented by 
their standard deviation = 0.93. The common standard 
deviation within a group is assumed to be 1.00.

The diagnosis of major depressive disorder, bipolar 
disorder, and schizophrenia was made according to the 
Diagnostic and Statistical Manual of Mental Disorders, 
4th Edition (DSM-IV) [17]. Subsequently, patients had 
a series of clinical, psychological tests, and biochemical 
assessment in a fixed order.

Male and female patients with schizophrenia, BAD, 
and MDD, with age ranged 18–65, from the inpatient 
wards or outpatient clinics were included in the current 
study after giving informed consent, while patients with 
coexisting neuropsychiatric disorders, having any disor-
der that clearly interferes with serum uric acid level, such 
as gout, chronic inflammatory disease, diabetes, renal 
failure, or serum creatinine value ≥ 41.5  mg/dl, were 
excluded.

Patients with schizophrenia, bipolar, and MDD were 
receiving their prescribed psychotropic medications 
whether typical or atypical antipsychotic, anti-Parkin-
son, mood stabilizer, or antidepressant according to their 
diagnosis.

Healthy controls were recruited from the staff work-
ing at Okasha Institute of Psychiatry, Ain Shams Uni-
versity Hospital. They were demographically matched to 
patients with schizophrenia, BAD, and MDD. General 
Health Questionnaire (GHQ-28) was applied to exclude 
any mental illness.

Psychometric assessment of the patient group
Clinical assessment
Patients were interviewed, and demographic character-
istics were collected in a designed Okasha Institute psy-
chiatric sheet. Then, the psychometric clinical tests were 
conducted by the researcher.

Structured Clinical Interview for DSM‑IV axis I diagnosis 
(SCID‑I) [17]: Arabic version [18]
The scale was designed to be simpler and more efficient, 
compared to other existing tools and, consequently, 
to take less time in administration. It is based on semi-
structured interview and administered through the cli-
nician, for use in psychiatric patients. It allows a wide 
coverage of psychiatric disorders according to DSM-IV 
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and consists of nine diagnostic categories (mood episode, 
mood disorder differential, psychotic symptom, psy-
chotic disorder differential, adjustment disorder, soma-
toform disorder, anxiety, eating disorder, and substance 
use).

The Positive and Negative Syndrome Scale (PANSS) [19]: 
Arabic version [20]
The scale was intended to assess schizophrenia symp-
tom domains: positive, negative, and general psychopa-
thology. The PANSS is based on a standardized, clinical 
interview that determines the presence and severity of 
schizophrenia symptom domains within the past week. 
The scale consists of 30 items: seven items covering posi-
tive symptoms, seven items covering negative symptoms, 
and 16 items covering general psychopathology symp-
toms. Symptom severity could be determined according 
to the 7-point scale (1 = absent; 7 = extreme). The test has 
high inter-rater reliability (0.80) and demonstrates excel-
lent criterion-related validity and constructs validity.

The Young Mania Rating Scale (YMRS) [21]
The scale was intended to assess manic symptoms. It 
is based on both patient’s subjective report of his/her 
clinical condition and the clinical observations taken 
during the clinical interview. The scale consists of 11 
items; four items are graded on a 0 to 8 scale (irritabil-
ity, speech, thought content, and disruptive/aggressive 
behavior), while the remaining seven items are graded 
on a 0 to 4 scale. The variation in grading the items, with 
the four items given twice the weight of the others, was 
to compensate for poor cooperation from severely manic 
patients.

The hamilton depression rating scale (HAM‑D) [22]: Arabic 
version [23]
The scale was intended to assess depression. It is clinician 
administered. The scale consists of 17 items (HDRS17), 
corresponding to depression symptom dimensions expe-
rienced over the past week. The scale does not cover 
the atypical symptoms of depression (e.g., hypersomnia, 
hyperphagia). In interpretation of results, a score from 
0–7 is generally accepted to be within the normal range 
(or in the clinical remission stage), while a score of ≥ 20 
indicates at least moderate severity.

Psychometric assessment of the control group
General health questionnaire (GHQ‑28) [24]
The GHQ was intended to detect any psychiatric disor-
der among the general population and within commu-
nity or nonpsychiatric clinical settings such as primary 
care or general medical outpatients. It detects the differ-
ence between the respondent’s current state and if that 

differs from his/her usual state. Therefore, it is sensitive 
to short-term psychiatric disorders.

Biochemical assessment for the patient and control group
A blood draw to measure serum uric acid was performed 
on the same day of hospital admission (for inpatients) or 
on the day of clinic visit (for outpatients). Then, blood 
samples were centrifuged at 4000  rpm for 15  min and 
stored at − 80 °C. After that, the samples were examined 
using a STAT fax stand-alone chemistry analyzer. The 
serum uric acid level has a lower threshold set, ranging 
from 2 to 4 mg/dL. The upper threshold is 6 mg/dL for 
women and 7 mg/dL for men. Hyperuricemia is defined 
as serum uric acid concentrations > 6 mg/dL for females 
and 7 mg/dL for men [25], while hypouricemia is defined 
as serum uric acid concentrations below the normal 
range [26].

Ethical consideration
Agreement for this research was obtained from the 
authority of Ain Shams University, Ethical and Research 
Committee, and an informed oral and written consent 
were obtained from all participants enrolled in the cur-
rent research, after a very clear explanation, providing 
information about the purpose of the study.

Statistical analysis
The collected data were revised, coded, tabulated, and 
introduced to a PC using Statistical Package for Social 
Science (SPSS 20). Data were presented, and suitable 
analysis was done, according to the type of the data 
obtained for each parameter. Regarding descriptive 
statistics, the researcher used the following: (1) mean, 
standard deviation (± SD), and range for numerical data 
and (2) frequency and percentage for nonnumerical data. 
Concerning analytical statistics, the researcher used 
the following: (1) Student T-Test to assess the statistical 
significance of the difference between two study groups 
means; (2) chi-square test was to examine the relation-
ship between two qualitative variables; (3) one-way 
ANOVA test to compare between more than two groups, 
with quantitative data and parametric distribution; (4) 
ANOVA test to control for the confounding factors; and 
(5) correlation analysis (Pearson’s method) to assess the 
strength of association between two quantitative varia-
bles. The correlation coefficient denoted symbolically “r” 
defines the strength (magnitude) and direction (positive 
or negative) of the linear relationship between two varia-
bles. In interpretation of results, r = 0–0.19 was regarded 
as a very weak correlation, while r = 0.8–1 was regarded 
as a very strong correlation. P-value was used to indi-
cate level significance: P > 0.05 = non-significant, while 
P < 0.05 = significant.
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Results
Sociodemographic characteristics of participants
Comparing patients with schizophrenia, bipolar, and 
MDD and control group with regard to sociodemo-
graphic data, there was a highly statistically significant 
difference between the patient group and control group 
regarding education, occupation, and marital status 
(P < 0.001). Meanwhile, there was a statistically signifi-
cant difference between the patient group and control 
group in gender (P = 0.003). There was no statistically 
significant difference between the patient group and 
control group with regard to age (P > 0.05) and residency 
(P = 0.312) (Table 1).

Clinical characteristics of the sample:

a) On assessing patients with bipolar disorder using 
Young Mania Rating Score (YMRS), most patients 
scored moderate to severe degree (76% & 24%, 
respectively) with YMRS range from 26 to 45 (33.2., 
33.200 ± 5.35) (Table 2).
b) Using HAM-D scale to assess the severity of 
depression, the vast majority of patients scored 

severe degree (20, 40%), followed by the very severe 
degree (17, 34%), while only 6 patients (12%) had 
moderate severity (Table 2).
b) Using HAM-D scale to assess the severity of 
depression, the vast majority of patients scored 
severe degree (20, 40%), followed by the very severe 
degree (17, 34%), while only 6 patients (12%) had 
moderate severity (Table 2).
c) With regard to PANSS, patients with schizophre-
nia scored 22.24 ± 6.93 in the positive symptom 
domain, 23.300 ± 10.95 in the negative symptom 
domain, and 31.98 ± 12.38 in the general psychopa-
thology domain (Table 2).

The relationship between serum uric acid levels in patients 
with schizophrenia, bipolar, MDD, and healthy controls
Regarding serum uric acid level, there was a statistically 
significant difference between patients with schizophre-
nia, bipolar, MDD, and healthy controls (P = 0.007); 
patients with schizophrenia had the highest level (range 
from 2.9 to 10.9  mg/dl, 6.226 ± 2.050). Meanwhile, 

Table 1 Sociodemographic data of the participants

MDD Major depressive disorder, *statistically significant, SD Standard deviation

Sociodemographic data Patient group Control 
group

Total p-value Test of significance

Bipolar Schizophrenia MDD

N % N % N % N % N %

Age Mean ± SD 32.6 9.14 34.6 9.23 34.5 11.59 36.6 12.29 0.312 1.197 ANOVA

Gender Female 21 42.00 20 40.00 33 66.00 34 68.00 108 54.00 0.003* χ2 = 
13.688Male 29 58.00 30 60.00 17 34.00 16 32.00 92 46.00

Residence Urban 29 58.00 37 74.00 38 76.00 34 68.00 138 69.00 0.205 χ2 = 
4.582Rural 21 42.00 13 26.00 12 24.00 16 32.00 62 31.00

Marital status Single 25 50.00 26 52.00 9 18.00 21 42.00 81 40.50  < 0.001* χ2 = 
48.503Married 23 46.00 17 34.00 35 70.00 29 58.00 104 52.00

Widowed 0 0.00 0 0.00 6 12.00 0 0.00 6 3.00

Divorce 2 4.00 7 14.00 0 0.00 0 0.00 9 4.50

Education Illiterate 5 10.00 3 6.00 11 22.00 1 2.00 20 10.00  < 0.001* χ2 = 
33.509Read and write 2 4.00 9 18.00 5 10.00 3 6.00 19 9.50

Middle 23 46.00 26 52.00 20 40.00 14 28.00 83 41.50

High 20 40.00 12 24.00 14 28.00 32 64.00 78 39.00

Occupation Student 6 12.00 2 4.00 4 8.00 0 0.00 12 6.00  < 0.001* χ2 = 
163.934Professional 6 12.00 1 2.00 8 16.00 18 36.00 33 16.50

Housewife 7 14.00 16 32.00 21 42.00 0 0.00 44 22.00

Unemployed 13 26.00 26 52.00 4 8.00 0 0.00 43 21.50

Technician 2 4.00 0 0.00 0 0.00 24 48.00 26 13.00

Service 7 14.00 3 6.00 6 12.00 8 16.00 24 12.00

Manual worker 7 14.00 1 2.00 5 10.00 0 0.00 13 6.50

Clerical 2 4.00 1 2.00 2 4.00 0 0.00 5 2.50
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patients with MDD had the lowest values (range from 1.6 
to 8.3 mg/dl, 4.960 ± 1.714) (Table 3).

On performing Tukey’s test to determine the statis-
tically significant relationship between each two sets 
(patients with bipolar disorder and control group), 
patients with MDD and control, patients with schizo-
phrenia and control, patients with bipolar disorder and 
MDD, patients with bipolar disorder and schizophrenia, 
and patients with schizophrenia and MDD), there was 
only a statistically significant difference between patients 
with schizophrenia and MDD (P = 0.004) (Table 3).

Correlation of symptom domains and severity 
of schizophrenia, bipolar, and MDD with serum uric acid 
level
On correlating serum uric acid level with symptom 
domains and severity of schizophrenia, bipolar, and 
MDD, there was only a statistically significant negative 
correlation between YMRS and serum uric acid level 
(P = 0.022) (Table 4).

Discussion
Research work had recently focused on blood‐based 

biomarkers that could be an easy, cheep, accessible, and a 
valuable tool in diagnosing psychiatric disorders [8].

To our knowledge, this is the first study to examine the 
potential role of serum uric acid as a biochemical marker 
in patients with schizophrenia, bipolar, and MDD com-
pared to healthy controls in one research.

The primary goal of the study was to explore the rela-
tionship between serum uric acid level among patients 
with schizophrenia, bipolar, and MDD compared to 
healthy controls.

Serum uric acid level in patients with schizophrenia, 
bipolar, and MDD compared to healthy controls
Patients with schizophrenia had the highest level of uric 
acid level (mean = 6.2  mg/dl), followed by patients with 
bipolar disorder (mean = 5.8  mg/dl) and then the con-
trol group (mean = 5.6 mg/dl). Meanwhile, patients with 
MDD had the lowest values (mean = 4.9 mg/d) (f = 4.210; 
P = 0.007).

a) Bipolar disorder

In the current study, patients with bipolar disorder had 
higher serum uric acid levels compared to healthy con-
trols, yet it was statistically non-significant (P = 0.952). 
Studies carried out on patients with bipolar disorder dur-
ing both acute and chronic phases revealed that serum 
uric acid was significantly higher in patients with bipolar 

Table 2 Severity and symptom dimension of schizophrenia, 
bipolar, and MDD among patient group

YMRS Young mania rating score, PANSS Positive and negative syndrome scale, 
PANSS/P Positive scale, PANSS/N negative scale, PANSS/G general scale. HAM-D 
Hamilton depression scale, SD Standard deviation

Patients with bipolar disorder N %

Mild 0 0

YMRS Moderate 38 76.00

Severe 12 24.00

Range 26–45

Mean ± SD 33.200 ± 5.353

Patients with MDD N %
HAM-D Mild 7 14.00

Moderate 6 12.00

Severe 20 40.00

Very severe 17 34.00

Range 10–38

Mean ± SD 20.980 ± 5.985

Patients with schizophrenia
PANSS/P Range 10–39

Mean ± SD 22.240 ± 6.933

PANSS/N Range 9–46

Mean ± SD 23.300 ± 10.955

PANSS/G Range 17–80

Mean ± SD 31.980 ± 12.381

Table 3 Serum uric acid level in patients with schizophrenia, bipolar, and MDD compared to healthy controls

B bipolar disorder, M major depressive disorder, S schizophrenia, C control

Diagnosis Uric acid (mg/dl) Significance

Range Mean  ± SD p-value ANOVA

Bipolar 2.4 ‑ 9.3 mg/dl 5.866  ± 1.819 0.007* 4.210

Schizophrenia 2.9 ‑ 10.9 mg/dl 6.226  ± 2.050

MDD 1.6 ‑ 8.3 mg/dl 4.960  ± 1.714

Control 2.5 ‑ 8.7 mg/dl 5.672  ± 1.741

Tukey’s test
B&S B&M B&C S&M S&C M&C
0.761 0.068 0.952 0.004* 0.434 0.215
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disorder compared to healthy controls [27–30]. Indeed, 
comparing the serum UA levels in patients suffering from 
bipolar disorder during manic phase, depression, and 
remission phases, the serum UA levels were significantly 
higher during manic phase [31–33]. Therefore, we sup-
port that increased UA levels were associated with a state 
of manic episode, which may be used as a routine check 
in the manic phase in bipolar disorder [34].

b) Major depressive disorder

In the current study, patients with MDD had lower 
serum uric acid levels, compared to healthy controls, yet 
it was statistically non-significant (P = 0.215). Black et al. 
[35] tested 2875 participants; 609 had remitted MDD 
and/or anxiety disorder(s); 1648 had current MDD and/
or anxiety disorders, and 618 healthy controls; and the 
authors found a statistically significant lower serum uric 
acid in subjects with current MDD and/or anxiety dis-
orders, compared to healthy controls (P < 0.001). In con-
trast to the previous findings, Tao et  al. [36] recruited 
inpatient adolescent males with depression and found a 
statistically significant higher serum uric acid compared 
to control group (t = 8.92, P < 0.001). This could be due to 
the age criteria of this study, whereas adolescent males 
tend to have higher metabolic rates.

iii) Schizophrenia

In the current study, patients with schizophrenia had 
higher serum uric acid levels, compared to healthy con-
trols, yet it was statistically non-significant (P = 0.434). 
Gültekin et  al. [37] found that serum uric acid in male 
patients with schizophrenia was significantly higher com-
pared to healthy controls. In contrast to our finding, Yao 
et al. [15] found that plasma uric acid levels were signifi-
cantly lower in patients with schizophrenia compared to 
healthy controls. Indeed, Reddy et  al. [38] studied first-
episode neuroleptic naïve-patients with schizophrenia 

and found that patients with first-episode schizophrenia 
had significantly lower uric acid as compared to healthy 
controls.

The role of serum uric acid among patients 
with schizophrenia, BAD, and MDD
In the current study, there was a statistically signifi-
cant difference between patients with schizophrenia, 
bipolar, MDD, and healthy controls, regarding serum 
uric acid level (P = 0.007). Patients with schizophre-
nia had the highest level (range from 2.9 to 10.9 mg/dl, 
6.226 ± 2.050), followed by patients with bipolar disorder 
(range from 2.4 to 9.3  mg/dl, 4.960 ± 1.714), and then, 
patients with MDD had the lowest values (range from 1.6 
to 8.3 mg/dl, ±). On performing Tukey’s test to determine 
the statistically significant relationship between each two 
sets of the 4 groups, there was only a statistically signifi-
cant difference between patients with schizophrenia and 
MDD (P = 0.004).

In contrast to our finding, Gültekin et al. [37] compared 
serum uric acid levels between 59 patients with schizo-
phrenia and 55 patients with bipolar disorder; serum uric 
acid levels were higher in patients with bipolar disorder 
than those with schizophrenia, yet with no statistically 
significant difference between them (P = 0.108). Indeed, 
Malewska et al. [39] concluded that serum uric acid con-
centration did not differ between patients with schizo-
phrenia and patients with bipolar disorder.

The findings of Bartoli et  al. [40] were not consist-
ent with our finding; the authors recruited 128 subjects 
with bipolar disorder and 118 with MDD; patients with 
bipolar mania were found to have statistically significant 
higher levels of serum uric acid (5.27 ± 1.63 mg/dl) when 
compared with MDD (4.59 ± 1.62 mg/dl) (P < 0.05). In a 
retrospective study done to asses MDD patients’ liability 
for bipolarity, it was found that depressed patients with 
higher levels of serum UA are at greater risk of experienc-
ing a manic or hypomanic episode (t = 9.72, P < 0.001), 
and serum UA levels actually demonstrated a very good‐
to‐excellent prognostic accuracy as a biomarker for con-
version to BD in depressed subjects [8]. The differences 
in study design, diagnostic methodology, or sample char-
acteristics are possible explanations for the apparent dis-
crepant findings.

Correlation of serum uric acid level with symptom domains 
and severity of schizophrenia, bipolar, and MDD
In the current study, the authors found a significant 
negative correlation between YMRS and serum uric 
acid (P = 0.022). In contrast to our finding, the study of 
Marchado-Vieira et al. [27] found no correlation between 
uric acid levels and YMRS scores in patients with bipo-
lar disorder. Indeed, in the study of Salvadore et al. [29] 

Table 4 Correlating serum uric acid level with symptom 
domains and severity of schizophrenia, bipolar, and MDD

YMRS Young mania rating score. PANSS Positive and negative syndrome scale, 
PANSS/P Positive scale, PANSS/N Negative scale, PANSS/G general scale. HAM-D 
Hamilton depression scale, SD Standard deviation

Symptom domains and severity 
of illness

Serum uric acid level (mg/dl)

r p-value

PANSS/P  − 0.002 0.987

PANSS/N 0.036 0.804

PANSS/G  − 0.172 0.231

YMRS  − 0.323 0.022*

HAM-D 0.042 0.773
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done on patients with first-episode mania, serum uric 
acid levels were not found to be correlated with episode 
severity. Gültekin et al. [37] followed up serum uric acid 
weekly in correlation with YMRS, among patients in the 
manic phase. The authors found a correlation between 
the reduction in the uric acid levels measured at the base-
line and after the end of the first week and the reduction 
in YMRS scores. This could be due to the fact that 75% of 
our sample of patients with bipolar disorder had moder-
ate symptom severity, while only 25% had severe symp-
tom severity, and none had mild symptom severity.

With regard to patients with schizophrenia, the cur-
rent study did not find any correlation between positive 
symptoms score, negative symptoms score, nor general 
psychopathology score and serum uric acid levels. In 
agreement with our finding, Malewska-Kasprzak et  al. 
[14] correlated serum uric acid with different phases of 
schizophrenia; the authors found no difference in uric 
acid concentration among patients with schizophrenia 
during acute and remission phases of the illness.

The current study found no significant correlation 
between the Hamilton Depression Scale value and serum 
uric acid level. In agreement with our finding, in the 
study of Wen et al. [12], the authors did not find any sta-
tistically significant difference between serum uric acid 
in patients with MDD with scores > 35 and patients with 
scores < 35 (P = 0.392).

Possible limitations in the current study include the fol-
lowing: first, patients were recruited from Okasha Insti-
tute of Psychiatry, a tertiary healthcare center; so, most 
patients had moderate to severe symptom severity. Sec-
ond, the study did not take into consideration the dura-
tion of illness and previous and current managements. 
Third, the exclusion criteria were only met by history 
taking; no further investigations were done to detect any 
undiagnosed illness.

Conclusions
In conclusion, the current study found that patients 
with schizophrenia, bipolar, and MDD had a statisti-
cally significant difference in serum uric acid levels 
compared to healthy controls; patients with schizo-
phrenia had the highest level, while patients with MDD 
had the lowest values. Indeed, serum uric acid levels 
were statistically negatively correlated with YMRS. 
Thus, uric acid as the end product of the purinergic 
pathway does not reflect the dysfunction in each dis-
ease, as it is not simply a dysfunction in substrates of 
the pathway, but also receptors, which are not reflected 
by uric acid as metabolite.

The authors recommend that future research on this 
topic should recruit larger sample size from multiple 
centers for better generalize the results. Indeed, control 

of the risk factors for hyperuricemia should be carried 
out through screening tests for metabolic syndrome, e.g., 
HBA1c and lipid profile. Further research measuring 
adenosine, or adenosine receptors marker, might be more 
specific to the purinergic dysfunction.
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