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Abstract

Background/Objectives: The HLA-B*58:01 allele is strongly linked to severe cutaneous
adverse reactions (SCARs) during allopurinol treatment, and it has been associated with the
A allele of PSORS1C1 rs9263726 (G>A). Paraclinical characteristics of gout are indicative
of associated comorbid conditions. This study investigated the genotype frequency of
HLA-B*58:01 and its association with paraclinical characteristics and PSORS1C1 1s9263726
in gout patients from Northeast Vietnam. Methods: A total of 133 unrelated gout patients
were randomly recruited by the clinician. BioEdit sequence alignment editor version 7.2.5
software (Raleigh, Raleigh, NC, USA) was used for the analysis of nucleotide sequence data
of HLA-B gene alleles from the IPD-IMGT/HLA Database, which showed that the HLA-
B*58:01 allele can be distinguished from reference and other alleles by specific nucleotide
positions: 387C, 379C, 368A, 355A, and 353T (in exon 3); and 319C, 285G, and 209A (in exon
2). HLA-B*58:01 and PSORS1C1 rs9263726 genotypes were identified using Sanger sequenc-
ing of PCR products, analyzed with BioEdit software, and verified using the NCBI dbVar
database. Statistical analyses were performed using SPSS version 25.0. Results: Our study
revealed a significant age difference between male and female gout patients (p < 0.001).
Male gout patients had an average age of 51.44 4 14.59 years, whereas female gout patients
were notably older, with an average age of 70.33 & 10.64 years. Positive correlations were
observed between platelet count, serum creatinine, and uric acid levels (r = 0.174, p = 0.045;
r=0.195, p = 0.025) in male gout patients, while only high-density lipoprotein cholesterol
showed a statistically significant negative correlation with uric acid levels (r = —0.885,
p = 0.002) in female patients. The HLA-B*58:01 allele frequency among study subjects
was 6.02%, with 12.03% being heterozygous individuals (*X/HLA-B*58:01, N = 16). The
HLA-B*58:01 allele was not detected in female gout patients. White blood cell counts were
significantly higher in male gout patients with the *X/HLA-B*58:01 genotype compared to
those with the *X/*X genotype (p = 0.018). The A allele frequency of PSORS1C1 rs9263726
was 7.89%, and the heterozygous mutant genotype PSORSIC1 GA had a frequency of
15.79% (N = 21). Among the *X/*58:01 carriers, 4.51% had the GG genotype, and 7.52%
had the GA genotype at PSORS1C1 rs9263726. Conclusions: Our study showed that
the HLA-B*58:01 allele was not detected in female gout patients. White blood cell counts
differed significantly between the *X/HLA-B*58:01 and *X/*X groups in male gout patients.
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The A allele of PSORS1C1 19263726 was not consistently associated with HLA-B*58:01 and
was not a reliable marker for its detection in this study population.

Keywords: HLA-B gene; PSORS1C1 gene; HLA-B*58:01; rs9263726 SNP; gout patients;
paraclinical characteristics

1. Introduction

Gout is a disease caused by a disorder of purine metabolism, primarily characterized
by hyperuricemia. Common complications of gout include bone fractures, kidney stones,
and serious stroke conditions that can lead to disability or even death [1]. Hyperuricemia
is the main cause of gout; therefore, patients are typically treated with prescription medica-
tions to manage this condition. Acute gouty arthritis is usually treated with non-steroidal
anti-inflammatory drugs (NSAIDs), colchicine, or a combination of both, while long-term
management focuses on medications that lower blood uric acid (Uri) levels [2-5]. Allop-
urinol, a xanthine oxidase inhibitor, is often the first-line treatment due to its affordability,
convenient dosing schedule, and well-established long-term efficacy. However, severe
cutaneous adverse reactions (SCARs) occur in 2-3% of patients taking allopurinol [6], with
a mortality rate as high as 26% [7].

Several single-nucleotide polymorphisms (SNPs) in the coding regions of genes associ-
ated with the drug response in gout treatment have been identified, including CYP2C9, HLA-
B, and G6PD [2-5]. Among these, the HLA-B*58:01 allele (also referred to as HLA-B*58:01:01
or simply HLA-B*58:01) of the HLA-B gene is strongly associated with SCARs during allop-
urinol treatment. As such, HLA-B*58:01 is considered a predictive marker for severe skin
hypersensitivity. This allele is codominant, meaning that an individual needs only one copy
to be at increased risk [4]. Globally, HLA-B*58:01 has been shown to confer susceptibility to
allopurinol-induced SCARs in populations from Taiwan [7], Thailand [8], Japan [9], Ko-
rea [10], Malaysia [11], and Australia [12]. According to the EMBL-EBI database (European
Molecular Biology Laboratory—European Bioinformatics Institute, EMBL-EBI), the HLA-B
gene has over 200 known alleles, and HLA-B*58:01 differs from the reference sequence
by 58 nucleotide positions “https://www.ebi.ac.uk/ipd/imgt/hla/alleles/ (accessed on
15 August 2023)”.

To date, HLA-B*58:01 has been detected using several methods, including a microsphere-
based array genotyping platform with sequence-specific oligonucleotide probes [13], PCR-
SSR (targeting exons 2 and 3), PCR-RFLP (based on the rs9263726 SNP in the PSORS1C1
gene, G—A), and real-time PCR using TagMan or SYBR Green probes [14] as well as real-
time PCR with sequence-specific amplification (e.g., from Pharmigene, Taipei). Among
these, 159263726 has been reported as a potential surrogate marker for detecting HLA-
B*58:01. However, the strength of this association varies across populations [15]. For
instance, PSORS1C1 rs9263726 is not tightly linked to HLA-B*58:01 in the Australian [16]
and Thailand populations [17], it shows a consistent linkage in the Japanese population [9],
and it yields inconsistent results across different Chinese subgroups [18,19]. In 2015,
HLA-B*58:01 was predicted to be clinically associated with a high incidence of allopurinol-
induced SCARs in Vietnamese patients [20]. Subsequently, Nguyen et al. [21] confirmed a
strong association between HLA-B*58:01 and SCARs in Vietnamese gout patients, making
Vietnam the third most affected population worldwide after Taiwan [7] and Thailand [8].
Furthermore, their study suggested that PSORSICI rs9263726 could serve as a surrogate
marker for detecting HLA-B*58:01 in the Vietnamese population, offering a cost-effective
and simplified alternative to genetic screening.
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On the other hand, it is important to understand that gout and hyperuricemia are
not simply conditions that trigger painful joint attacks; rather, they are systemic metabolic
disorders associated with a wide range of comorbidities, including cardiovascular disease,
chronic kidney disease, diabetes, insulin resistance, fatty liver disease, osteoarthritis, as well
as respiratory and ocular disorders [22,23]. The correlation between Uri and creatinine (Cre)
likely reflects impaired renal clearance, a known contributor to elevated Uri levels [24,25].
Moreover, some HLA alleles are associated with the estimated glomerular filtration based on
serum Cre levels [26]. Meanwhile, the association between Uri and platelet (PLT) count may
indicate a link between gout and advanced atherosclerosis and could serve as a potential
predictor of acute myocardial infarction [27,28]. In addition, higher total fat mass, trunk fat
mass, and the trunk-to-leg fat mass ratio were significantly associated with increased levels
of blood glucose (Glu), triglycerides (TG), and blood pressure while showing an inverse
association with high-density lipoprotein cholesterol (HDL-C) levels [29].

According to the allele frequency database (The Allele Frequency Net Database,
“http:/ /www.allelefrequencies.net/hla6006a.asp (accessed on 15 August 2023)” and sev-
eral studies on HLA-B*58:01 in the Vietnamese population, it has been shown that Viet-
namese individuals have a high prevalence of the HLA-B*58:01 allele, ranging from 6.0% to
8.42% [13,30,31]. Therefore, in this study, we aimed to determine the genotype and allele
frequencies of HLA-B*58:01 in gout patients living in the northern region of Vietnam and to
investigate its association with paraclinical characteristics and PSORSIC1 rs9263726 using
the Sanger sequencing method, with the goal of developing testing strategies to support
treatment in Vietnam.

2. Materials and Methods
2.1. Subjects

The subjects were 133 unrelated gout patients enrolled randomly between January
2023 and June 2024 at Thai Nguyen National Hospital, Thai Nguyen, Vietnam (aged
26 to 88 years). Gout was diagnosed by clinicians based on etiology, medical history, clinical
manifestations, complications, laboratory tests, imaging, and histological findings [32]. The
aim of this study was explained to all participants, and informed consent was obtained
from each subject, with strict protection of their privacy. This study was approved by the
Human Ethics Committee of Thai Nguyen National Hospital (Thai Nguyen, Vietnam),
Ministry of Health of Vietnam (Hanoi, Vietnam) (Approval No. 882/HDDD-BVITWTB).

2.2. Paraclinical Characteristics Analysis of Subjects

Analyses of paraclinical characteristics were performed using standard operating
procedures (SOPs) at Thai Nguyen General Hospital, following instructions from the
Ministry of Health of Vietnam, as described by Hoang et al. [33].

2.3. DNA Extraction, PCR Direct Sequencing, and Genotype Analysis

Total genomic DNA was extracted as described by Hoang et al. [33,34]. Primers for the
PCR and sequencing of HLA-B (exons 2 and 3) and PSORSIC1 (exon 3) were designed based
on reference sequences in GenBank with accession numbers NG_023187 and NG_021348,
respectively (Table 1). All primers were synthesized and supplied by PHUSA Biochem, Can
Tho, Vietham. PCR and Sanger sequencing methods of exons 2 and 3 of the HLA-B gene
and exon 3 of the PSORS1C1 gene carrying SNP rs9263726 were performed according to a
previous report [33,34]. The thermal cycling conditions for amplifying the exon 3 fragment
of the PSORS1C1 gene and exons 2 and 3 of the HLA-B gene were as follows: an initial
denaturation at 95 °C for 3 min, followed by 35 cycles of 95 °C for 45 s, 58-59 °C for 3045 s,
and 68 °C for 3045 s, with a final extension at 72 °C for 5 min.
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Table 1. Primers used for HLA-B (exons 2 and 3) and PSORS1C1 (exon 3) fragment amplification

and sequencing.

Gene Region

Forward Primer (5'-3') 2

Reverse Primer (5'=3') P

Fragment Size (bp)

HLA-B exon 2
HLA-B exon 3
PSORSIC1 exon 3

CAGTTCTAAAGTCCCCACGCAC GATCTCGGACCCGGAGACTC 613
AGGCGC GTTTACCCGGTTTC CATTCAACGGAGGGCGACATTC 495
CTAGCTTTGTCCTCAGGCCAAC AGAAGGTGCATCTGGCTCACC 265

ab Primers used for sequencing.

2.4. Method for Identifying the HLA-B*58 Allele and PSORS1C1 rs9263726 in Gout Patients

Analysis of nucleotide sequence data of HLA-B gene alleles from the EMBL-EBI
Database “https://www.ebi.ac.uk/ipd/imgt/hla/alleles/ (accessed on 15 August 2023)".
using the BioEdit sequence alignment editor version 7.2.5 (Raleigh, NC, USA), showed that
the HLA-B*58:01 allele can be distinguished from the reference sequence (HLA00132.1) and
other alleles based on the nucleotide sequences of exons 3 and 2 of the HLA-B gene. In our
study, exon 3 was sequenced from 133 patient samples. Then, samples potentially carrying
the HLA-B*58:01 allele were selected based on the presence of nucleotides 387C, 379C, 368A,
355A, and 353T, and exon 2 was subsequently sequenced. A patient is considered to carry
the HLA-B*58:01 allele if exon 2 contains the nucleotides 319C, 285G, and 209A. rs9263726
was identified based on nucleotide sequencing of exon 3 of the PSORS1C1 gene (110 G>A).

The genotypes of HLA-B*58:01 and SNP rs9263726 were detected using BioEdit se-
quence alignment editor version 7.2.5 software and the database of human genomic struc-
tural variation (dbvar) of NCBI data.

2.5. Statistical Analysis

The frequencies of alleles and genotypes and paraclinical characteristics testing results
were obtained using counting methods. The differences between the allele and genotype
frequencies in this study and in other reports were considered statistically significant when
p < 0.05. All statistical analyses were performed using SPSS version 25.0 software (Armonk,
New York, NY, USA).

3. Results
3.1. Age, Gender, and Paraclinical Characteristics of Subjects

The age, gender, and paraclinical characteristics of 133 gout patients residing in
Northeast Vietnam are presented in Tables 2 and 3.

Table 2. Age and gender characteristics of study subjects.

Age ( ) Gender :

e (year Te

gely Male Female ota

<40 35 (100.0%) 0 (0.0%) 35 (26.3%)
41 <59 54 (96.4%) 2 (3.6%) 56 (42.1%)
>60 35 (83.3%) 7 (16.7%) 42 (31.6%)
Total 124 (93.2%) 9 (6.8%) 133 (100.0%)
Average age 51.44 + 14.59 70.33 + 10.64 52.71 £+ 15.09
p value <0.001

Abbreviations: p < 0.05 was considered statistically significant.
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Table 3. Correlation between uric acid concentration and paraclinical characteristics.

Paraclinical Gout Patients Male Gout Patients Female Gout Patients
Characteristics (N =133) (N =124) (N =9)
r p Value r p Value r p Value
RBC (10'2/L) —0.0006 0.946 —0.033 0.719 0.389 0.301
HGB (g/L) —0.064 0.465 —0.101 0.265 0.325 0.393
HCT (%) —0.061 0.487 —0.107 0.238 0.406 0.278
WBC (10% /L) 0.013 0.881 —0.006 0.945 0.331 0.384
NE (%) —0.027 0.757 —0.058 0.526 0.223 0.564
LYM (%) 0.074 0.396 0.063 0.487 0.359 0.342
PLT (102/L) 0.174 0.045 0.202 0.024 —0.110 0.778
Glu (mmol/L) —0.038 0.663 —0.063 0.487 0.572 0.107
Ure (umol/L) 0.159 0.067 0.217 0.016 —0.330 0.386
Cre (umol/L) 0.195 0.025 0.215 0.017 —0.001 0.997
TC (mmol/L) —0.045 0.603 —0.087 0.337 0.605 0.084
TG (mmol/L) —0.079 0.366 —0.101 0.263 0.298 0.436
HDL-C (mmol/L) 0.025 0.772 —0.046 0.612 0.885 0.002
LDL-C (mmol/L) —0.034 0.701 —0.040 0.656 0.213 0.582

Abbreviations: N, number of subjects; RBC, red blood cell; HBG, hemoglobin; HCT, hematocrit; WBC, white blood
cell; NE, neutrophil; LYM, lymphocyte; PLT, platelet; Glu, glucose; Ure, Urea; Cre, creatinine; TG, triglyceride;
TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, light-density lipoprotein cholesterol; r,
correlation coefficient. p < 0.05 was considered statistically significant.

Table 2 shows that the majority of the gout patients were male, accounting for 93.2%
(124/133), while females comprised only 6.8% (9/133). The average age of the study
population was 52.71 & 15.09 years. When analyzed by gender, the male gout patients had
an average age of 51.44 & 14.59 years, whereas the female patients were notably older, with
an average age of 70.33 & 10.64 years. Interestingly, all patients in the <40 group were
male, and most female patients (77.8%) were in the >60 group. A statistically significant
difference in age was observed between the male and female patients (p < 0.001), indicating
that female gout patients tend to be older than their male counterparts.

Regarding the correlation between uric acid (Uri) concentration and various paraclini-
cal characteristics, the patients were subdivided into total patients (N = 133), male patients
(N =124), and female patients (N = 9). For total patients, a weak but statistically significant
positive correlation was observed between PLT count and Uri concentration (r = 0.174,
p = 0.045) as well as between serum Cre levels and Uri concentration (r = 0.195, p = 0.025).
Among male patients, significant correlations were also seen for PLT (r = 0.202, p = 0.024),
Ure (r =0.217, p = 0.016), and Cre (r = 0.215, p = 0.017). Notably, in female patients, only
HDL-C showed a statistically significant negative correlation with Uri levels (r = —0.885,
p = 0.002). These results suggest a potential gender-specific relationship between Uri and
certain biochemical parameters, especially renal function markers and lipid metabolism
(Table 3).

3.2. Genotype and Allele Frequencies of HLA-B*58:01 and PSORS1C1 159263726

Figure 1 presents representative sequencing chromatograms of study samples showing
nucleotide positions in the HLA-B gene, marked to determine the HLA-B*58:01 allele, and
the SNP rs9263726 in the PSORS1C1 gene, highlighting various single-nucleotide polymor-
phisms (SNPs) identified at specific nucleotide positions within the gene of interest. Panels
A-B show multiple sequence alignments, with arrows indicating the precise locations of
nucleotide substitutions in the HLA-B gene to determine HLA-B*58:01. Specifically, Panel A
displays sequencing results of exon 3 of the HLA-B gene from five samples (1-5), highlight-
ing nucleotide positions 387, 379, 368, 355, and 353. Samples 3 to 5 show the characteristic
nucleotide pattern (387C, 379C, 368A, 355A, and 353T), indicative of HLA-B*58:01, while
samples 1 and 2 do not. Panel B shows sequencing chromatograms of exon 2 for the same
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or corresponding samples, focusing on positions 319, 285, and 209, which are also used to
confirm the presence of HLA-B*58:01. Panel C specifically presents the genotyping results
for the rs9263726 SNP within the PSORS1C1 gene. It shows chromatograms corresponding
to the three different genotypes, namely GG, GA, and AA, with arrows pointing to the
polymorphic site. These chromatograms demonstrate distinct peak patterns that differ-
entiate the homozygous wild-type (GG), heterozygous (GA), and homozygous variant
(AA) genotypes.

A
387 379 368 355 353
GICCGGCCCCXCGICGC«\GCCGT\C«\IGCTCTGGAGGGTGT
GICCGGCCCC{CGTCGC%GCCGT\C\TCCTCTGG\GGGTG
\l/ H
AN WV LA /L,\ A
GTCCGGCCCCACGYCGCAGCCATACATCCTCTGG%TGATGTG

GTCCGGCCCC\CGTCGC\GCC{T%C\TCCICTGG\TG«\TGTG

.l \/\MZW\/ VAN \A[\[\L\/\M”\/V\/\ /\/\/\Z\A/\LN W

6 TC 8 GG CCCCAS8GTT CGCAGCTCRTACATT CTCTCTUGGAKGT RTU GTG

319 209
TAGCGG AG CG GTCTGCGCGG\ CGTCCTCGG AcC

y \/AA[\MM atliatal ool

GIchsc\GcRGTCTG\GCSKG \YCTCGG\C

AZ\/XAM\MAA pl) e

GT'\GCGG-\GCG OTET 89X w C}\\CCTCGG‘\C
PSORSICI GG 1$9263726

CCG AGG AAACTCGTOCCCCCCCACG T

/\AA/ W\N\/\M/\/k AL

PSORSICI GA
CCG AGG AAACTCRT CCCCCCMM S KT

e WA M g

Figure 1. Partial Sanger sequencing chromatograms of exons 3 and 2 of the HLA-B gene (A,B) and
exon 3 of the PSORS1C1 gene (C). Abbreviations: Red arrows indicate the nucleotide positions used
to identify HLA-B*58:01 in exons 3 and 2 of the HLA-B gene as well as the rs9263726 SNP in the
PSORSI1C1 gene (PSORS1C1 GG: homozygous wild-type genotype; PSORS1C1 GA: heterozygous
mutant genotype). Heterozygous nucleotide cases (S5—GC, R—GA, K—GT, M—CA, Y—CT, K—GT,
W—AT).
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Data on genetic polymorphisms in two gene regions, namely HLA-B exons 2 and 3 and
PSORSIC1 exon 3, are presented in Table 4. For the HLA-B gene, three genotype groups
were observed: *X/*58:01 (heterozygous genotype, 16 individuals, 12.03%); *58:01/*58:01
(homozygous mutant genotype, 0 individuals, 0%); and other genotypes of the HLA-B gene
(*X/*X), with 117 cases, accounting for 87.97%. The allele frequencies indicate that *X was
present in 93.98% of cases and that *58:01 was present in 6.02% of cases. For rs9263726 of
the PSORS1C1 gene, the homozygous wild-type genotype PSORS1C1 GG had the highest
frequency at 84.21% (N = 112), and the heterozygous mutant genotype PSORS1C1 GA had a
frequency of 15.79% (N = 21). The allele frequencies show that G is predominant at 92.11%,
while A is present at 7.89%.

Table 4. Allele and genotype frequencies of HLA-B*58:01 and PSORS1C1 SNP rs9263726.

Nucleotide Genotypes and

Gene Polymorphism Change Alleles N and n Frequencies (%)
XN S

c.209A, 285A>G, . >§/ X 117 87.97
319G>C, 353C>T X/'58:01 16 12.03

HLA-B exons 2 and 3 ’ ’ *58:01/*58:01 0 0

355C>A, 3684, *

379G>C, 387G>C X 249 93.98
' *58:01 16 6.02
GG 112 84.21
GA 21 15.79

PSORSI1C1 exon 3 159263726 c.1418G>A AA 0 0
G 245 92.11
A 21 7.89

Abbreviations: N, number of subjects; n is the number of alleles; *X represents any HLA-B allele other than
HLA-B*58:01 (*58:01); GG: PSORS1C1 homozygous wild-type genotype; GA: PSORS1C1 heterozygous mutant

genotype.

3.3. Association Between HLA-B*58:01 and Paraclinical Characteristics

The correlation between HLA genotypes (*X/*X vs. *X/*58:01) and various paraclinical
characteristics in gout patients is presented in Table 5. Among all patients, WBC counts
showed a statistically significant difference between genotypes, with higher values in
*X/*58:01 carriers (12.351 + 9.036 x 10°/L) compared to *X/*X (9.649 + 3.086 x 10°/L),
p = 0.018. The same significant difference was observed in male patients (p = 0.018). All
other parameters, including RBC, HGB, HCT, NE, LYM, PLT, Glu, Ure, Cre, Uri, TC, TG,
HDL-C, and LDL-C, showed no statistically significant differences between genotypes in
either the total group or male subgroup (p > 0.05). These results suggest that the presence of
the HLA-B*58:01 allele may be associated with elevated WBC levels, potentially indicating
an altered inflammatory or immune response in gout patients carrying this allele.

Table 5. Correlation between *X/*X and X*/*58:01 and paraclinical characteristics.

Paraclinical Gout Patients (N = 133) Male Gout Patients (N = 124)
‘s Genotypes
Characteristics Mean + SD p Value Mean + SD p Value
XX 5120 + 1.356 5.1982 + 1.37058
12
RBC (10°%/L) *X/*58:01 5128 + 0.949 0.979 5.1288 + 0.94898 0.845
XX 138.11 + 18.348 139.51 + 18.160
HGB (g/L) X /*58:01 143.06 + 15.303 0.305 143.06 + 15.303 0.458
. XX 41.188 + 4.857 41,597 + 4.730
HCT (%) *X/*58:01 43344 + 5316 0.102 43344 + 5316 0178
XX 9.649 + 3.036 9.617 + 2.963
9
WBC (10°/L) X /58:01 12.351 + 9.275 0.018 12.351 + 9.275 0.018
. XX 48277 +27.121 50.023 + 26214
NE (%) X /58:01 51.669 + 21.459 0.632 51.669 + 21.459 0.811
XX 19.097 + 13.672 20.054 + 13.565
LYM (%) / 0.877 0.908

*X/*58:01 19.646 £ 10.084 19.646 £ 10.084
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Table 5. Cont.

Paraclinical G Gout Patients (N = 133) Male Gout Patients (N = 124)
. .. enotypes

Characteristics P Mean + SD p Value Mean + SD p Value

XX 274315 + 74.725 274,646 + 72.420
12

PLT (10°/L) X/58:01 280366 +59.102 077 280366 +59.102 0764
XX 6.313 + 2.855 6.352 + 2.943

Glu (mmol/L)  wyusenr 7098 + 1.805 0.288 7.098 + 1.805 0.327
XX 6.542 + 3.337 6.353 -+ 3.249

Ure (umol/L) X/58:01 5513 + 1.682 0.228 5.513 + 1.682 0.313
XX 104171 + 36.676 103.316 + 36.799

Cre (umol /L) “X/*58:01  98.339 + 19.912 0.535 98.339 + 9.912 0.598

. XX 522.868 + 92.849 524.669 + 93.033

Uri (umol/L) X/58:01 516348 + 74586 0788 516348+ 74586 0733
XX 5.102 =+ 0.999 5.080 = 0.991

TC (mmol/L) *X/58:01 5034 + 1.525 0.813 5.034 + 1.525 0.874
XX 2.792 + 1.680 2.837 + 1.719

TG (mmol/L) X/58:01  2.832 +1.258 0.527 2.832 + 1.258 0.591

HDL-C XX 1.295 + 0.328 oot 1.279 + 0313 -

mmol/L) X/58:01 1189 + 0.274 : 1.189 + 0.274 :

(

LDL-C XX 2.818 + 0.837 0157 2.807 -+ 0.859 0183

(mmol /L) $X/58:01  2.494 + 0.978 : 2.494 + 0.978 :

Abbreviations: N, number of subjects; RBC, red blood cell; HBG, hemoglobin; HCT, hematocrit; WBC, white blood
cell; NE, neutrophil; LYM, lymphocyte; PLT, platelet; Glu, glucose; Ure, Urea; Cre, creatinine; Uri, uric acid; TG,
triglyceride; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, light-density lipoprotein
cholesterol; *X, any HLA-B allele other than HLA-B*58:01 (*58:01); SD, standard deviation. p < 0.05 was considered
statistically significant.

3.4. Association Between HLA-B*58:01 and PSORS1C1 rs9263726

The distribution of combined genotypes for the HLA-B gene and the PSORS1C1 gene
polymorphism rs9263726 among the 133 individuals is shown in Table 6. The majority of
individuals (79.7%) had the *X/*X genotype for HLA-B and the GG genotype for PSORS1C1.
A smaller proportion (8.27%) had the *X/*X and GA genotype combination. Among those
carrying the *X/*58:01 HLA-B genotype, 4.51% had the GG genotype, and 7.52% had the
GA genotype.

Table 6. Genotype frequencies of HLA-B and the PSORS1C1 SNP rs9263726 in combination.

Genotype N (%)

HLA-B PSORS1C1 (rs9263726) 133 100
*X/*X GG 106 79.7
*X/*X GA 11 8.27
*X/*58:01 GG 6 4.51
*X/*58:01 GA 10 7.52

Abbreviations: N, number of subjects; *X, any HLA-B allele other than HLA-B*58:01; GG: PSORS1C1 homozygous
wild-type genotype; GA: PSORS1C1 heterozygous mutant genotype.

4. Discussion

This is the first study to determine the genotype and allele frequencies of the HLA-
B*58:01 HLA-B gene using sequencing methods and to investigate its association with
paraclinical characteristics and the SNP rs9263726 of the PSORS1C1 gene in randomly
selected gout patients living in Northeast Vietnam. Our study found a strong male predom-
inance in gout cases (93.2%) and an older average age among female patients (70.33 years
vs. 51.44 years for males), consistent with global epidemiological data. The proportion of
female patients was very low, accounting for only 6% and 12.3% in gout patient groups from
northern and central provinces of Vietnam, respectively [35,36]. Several review studies on
gout have shown that gout is more common in men than in women, with a male-to-female
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ratio ranging from 3:1 to 10:1 [22,37]. Similarly, Zhu et al. (2011) noted that the incidence of
gout is significantly higher in men and increases with age in both sexes, with a sharper rise
in women after menopause, reflecting the protective effect of estrogen on serum uric acid
levels [38]. A population-based study by Kuo et al. (2015) in the UK further corroborated
this trend, showing that the incidence of gout among women rises significantly with age,
especially after 60 years, narrowing the gender gap in older age groups [39]. Moreover,
Evan and colleagues suggested that women with gout tend to be older, often presenting
after age 60 years, aligning with the current study’s observation that most female patients
were in the >60 age group [40]. Several studies showed that alcohol intake is strongly
associated with an increased risk of gout and recurrent gout attacks [41,42]. Moreover,
women tend to consume less alcohol and experience fewer alcohol-related issues compared
to men. They also appear to be less susceptible to alcohol-related health risks [43]. Vietham
is considered a country with high alcohol consumption, particularly among men. A recent
investigation reported that nearly 60% of surveyed individuals consumed alcohol, with
approximately 50% of men drinking at a moderate level or higher [44]. In addition, our
previous study showed that all randomly selected alcoholic cirrhosis patients living in
Northeast Vietnam were male [33]. Therefore, we suggest that the higher prevalence of
gout in men compared to women and the older age of female patients compared to males
in this study may be related to alcohol consumption. Further research is needed to clarify
the association between gender, alcohol consumption, and the risk of gout in Vietnam.

This study found weak but statistically significant positive correlations between uric
acid and both PLT count (r = 0.174, p = 0.045) and serum Cre (r = 0.195, p = 0.025) in gout
patients. In male gout patients, stronger and statistically significant positive correlations
were observed between serum Ure levels and platelet count (PLT; r = 0.202, p = 0.024), urea
(r=0.217, p = 0.016), and creatinine (Cre; r = 0.215, p = 0.017). Tayefi et al. (2018) found
an independent association between platelet count and uric acid levels in hypertensive
individuals, suggesting a potential role of inflammatory or vascular processes in uric
acid elevation [45]. Furthermore, Nishida (1992) reported a positive correlation between
24 h urinary creatinine and uric acid excretion in both gout patients and healthy subjects,
supporting the connection between renal function and uric acid regulation [46]. Similarly,
Ephraim et al. (2021) showed that serum uric acid is a more reliable marker of renal
impairment than the uric acid-to-creatinine ratio in type 2 diabetes mellitus patients [47].
These global findings reinforce the notion that platelet counts and creatinine levels may
serve as valuable indicators in understanding the pathophysiology of gout and its systemic
implications. Elevated levels of HDL-C have been proposed to exert anti-inflammatory
effects and modulate systemic inflammatory responses [48,49] while also being associated
with a reduced risk of cardiovascular mortality [50,51]. Conversely, in female patients,
the only significant association was a strong inverse correlation between Uri and HDL-C
(r=—0.885, p = 0.002). The strong inverse relationship between uric acid and HDL-C in
females warrants further investigation, as it may reflect gender-specific cardiovascular risk
patterns associated with gout.

The allele frequency database “http:/ /www.allelefrequencies.net/hla6006a.asp (accessed
on 15 August 2023)” and several studies indicate that the HLA-B*58:01 allele has been previ-
ously reported in unrelated healthy Vietnam populations from Hanoi and the Kinh ethnic
group [13,30,31]. For the first time in Vietnam, we report the frequency of the HLA-B*58:01
allele in a randomly selected gout patient group living in the northeastern region. The
obtained results showed that the frequency of HLA-B*58:01 in gout patients was 6.02%, with
12.03% of individuals being heterozygous (*X/*58:01) and no individuals being homozygous
(*58:01/%58:01). The genotype and frequencies of the HLA-B*58:01 allele observed in this
Vietnamese cohort of gout patients are consistent with data reported in Vietnam [13,30,31].
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Similar frequencies have been reported in studies conducted in Thailand and China, where
HLA-B*58:01 frequencies range from 6% to 8% in the general population but increase
markedly among patients experiencing severe allopurinol-induced adverse drug reac-
tions [7,8]. The HLA-B*58:01 allele is codominant; therefore, an individual needs only one
copy of the HLA-B*58:01 allele to be at high risk of developing SCARs when using allopuri-
nol [6,7]. The HLA-B*58:01 allele was not detected in female gout patients in our study. We
observed a statistically significant elevation in white blood cell counts among HLA-B*58:01
heterozygous individuals (*X/*58:01) compared to those without the allele (*X/*X) in male
gout patients, while direct studies examining the relationship between HLA-B*58:01 and
white blood cell levels are limited. This immunological predisposition might contribute
to heightened inflammatory responses, reflected in elevated blood cell counts. Further
research is warranted to elucidate the mechanisms by which HLA-B*58:01 may influence
inflammatory markers and to confirm these findings in larger, diverse cohorts.

In addition, previous reports have suggested that PSORS1C1 rs9263726 could serve
as a surrogate marker for detecting HLA-B*58:01 in the Vietnamese population, offering a
cost-effective and simplified alternative to genetic screening. In this study, the observed
genotype distribution of rs9263726 was 84.21% GG (wild type), 15.79% GA (heterozygous),
and 0% AA (homozygous mutant), with allele frequencies of 92.11% G and 7.89% A, suggest-
ing a low prevalence of the A allele in the study population. This pattern is consistent with
findings in certain populations where the A allele is relatively uncommon. For instance,
in an Australian cohort, the GG genotype was observed in 68.8% of individuals, GA was
observed in 29.2%, and AA was observed in 2.0%, showing a higher frequency of the A
allele than in this study [16]. Further analysis showed that the majority of individuals
(79.7%) had the *X/*X genotype for HLA-B along with the GG genotype for PSORS1C1
rs9263726, while a smaller fraction (8.27%) possessed the *X/*X and GA genotype com-
bination. Among those carrying the *X/*58:01 genotype for HLA-B, 4.51% had the GG
genotype, and 7.52% had the GA genotype. This distribution indicates a relatively weak
link between PSORS1C1 rs9263726 and HLA-B*58:01 in this population. Similar patterns
have been observed in other studies, where it was found that [16,17], although 159263726
showed linkage disequilibrium with HLA-B*58:01 in Han Chinese populations, the strength
of this association varied, with not all HLA-B*58:01 carriers showing the 1s9263726-A allele.
Conversely, in Han Chinese populations, studies have also reported a stronger linkage dise-
quilibrium between rs9263726 and HLA-B*58:01, with the A allele serving as a more reliable
surrogate marker for HLA-B*58:01 [52]. However, this association is not consistent across
all ethnic groups. Research in Tibetan and Hui populations demonstrated a weaker linkage
disequilibrium between rs9263726 and HLA-B*58:01, limiting the utility of 159263726 as
a surrogate marker in these groups [52]. Therefore, the low frequency of the A allele in
our study population suggests that rs9263726 may not be a reliable surrogate marker for
HLA-B*58:01, and direct genotyping of HLA-B*58:01 remains the most accurate method for
identifying individuals at risk of allopurinol-induced SCARs.

Due to the limited sample size of our study, particularly the low number of female
gout patients, further research in larger populations is needed to confirm these findings.
Additionally, we have not yet investigated the association of HLA-B*58:01 and PSORS1C1
rs9263726 in patients undergoing uric acid-lowering treatment with allopurinol.

5. Conclusions

This is the first study to identify the allele and genotype frequencies of HLA-B*58:01
using the Sanger sequencing method and to investigate its association with paraclinical
characteristics and the SNP rs9263726 of the PSORS1C1 gene in randomly selected gout
patients living in Northeast Vietham. Our investigation revealed a statistically significant



Diagnostics 2025, 15,2114 11 of 13

difference in age between male and female patients. A significant positive correlation
between platelet count, serum creatinine level, and uric acid concentration was revealed in
male gout patients. The significant association was a strong inverse correlation between Uri
and HDL-C. The HLA-B*58:01 allele was not detected in female gout patients. White blood
cell levels showed a statistically significant difference between *X/*58:01 and *X/*X groups
in male gout patients. HLA-B*58:01 was not consistently associated with the SNP rs9263726
of the PSORS1C1 gene, suggesting that rs9263726 may not be a reliable surrogate marker
for HLA-B*58:01 in gout patients. Our results provide valuable scientific information
for the development of genetic screening strategies for individuals carrying HLA-B*58:01
in Vietnam.
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Abstract

ACKGROUND: Celecoxib and lesinurad are medications used in the management of gout, and their metabolism

is significantly influenced by genetic variations in the CYP2C9 enzyme. CYP2C9*3 (rs1057910) is associated

with reduced CYP2C9 activity. This study investigated the association between CYP2C9 rs1057910 genotype and
paraclinical characteristics in gout patients from the Northeast region of Vietnam.
METHODS: A total of 139 gout patients were recruited and their paraclinical characteristics including red blood cell,
hemoglobin, hematocrit, white blood cell, neutrophil, lymphocyte, platelet, glucose, urea, creatinine, uric acid, triglyceride,
total cholesterol, high-density lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C) were
collected. The CYP2C9 rs1057910 genotypes were identified by Sanger sequencing method of PCR products, analyzed with
BioEdit software, and verified using the NCBI dbVar database. Statistical analyses were performed using SPSS.
RESULTS: The cohort was predominantly male (93.5%), with female patients showing a significantly higher mean age
(70.33£10.64 years) than males (51.81£14.93 years, p<0.001). This study showed significant positive correlations between
uric acid concentration, creatinine (r=0.201, p=0.018) and platelet count (r=0.169, p=0.046). The wild-type homozygous
CYP2C9*1/*1 genotype was found in 92.09% of patients; the CYP2C9*1/*3 and CYP2C9*3/*3 genotypes were identified in
7.19% and 0.72%, respectively. No significant differences in most paraclinical parameters were observed between genotype
groups, except for HDL-C levels, which were significantly higher in CYP2C9*3 carriers (p=0.000).
CONCLUSION: This study showed that the CYP2C9*3 carrier is significantly associated with higher HDL-C levels compared
to the CYP2C9*1/*1 in gout patients. This finding suggests that the CYP2C9*3 variant may influence lipid metabolism in a
way that promotes a more favorable lipid profile, which are considered protective against cardiovascular disease.
KEYWORDS: CYP2C9 gene, CYP2C9*3, CYP2C9 rs1057910 genotype, gout patients, paraclinical characteristics
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urate crystals in the joints, triggered by consistently high

Introduction levels of uric acid in the blood. It commonly presents with

acute, excruciating joint pain, swelling, and redness most
Gout is a long-term and advancing type of inflammatory often in the big toe but can affect other joints over time.(1)
arthritis that results from the buildup of monosodium Contributing factors to gout include diets rich in purines,
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alcohol intake, excess body weight, impaired kidney
function, and inherited genetic traits.(2) If left untreated,
gout can lead to serious consequences such as chronic
arthritis, joint deformity, tophi formation (deposits of urate
crystals in soft tissues), and even irreversible joint damage.
(3) Furthermore, gout is associated with an increased risk of
cardiovascular disease, kidney stones, and chronic kidney
disease, highlighting the importance of early diagnosis and
long-term management with urate-lowering therapies.(4)
The incidence of gout in Vietnam has been increasing and
affecting younger individuals, rising from approximately
0.14% of the population in 2003 to 1.0% (about 940,000
patients) in 2014.(5,6)

The treatment of gout focuses on managing acute
flare-ups and preventing future attacks by controlling serum
uric acid levels. Acute gout flare-ups are usually treated
with nonsteroidal anti-inflammatory drugs (NSAIDs),
colchicine, or corticosteroids to alleviate pain and control
inflammation.(1,7) Gout treatment involves the use of
medications that lower uric acid levels, such as allopurinol,
pegloticase, lesinurad and others.(8-10) Additionally, herbal
extracts have been studied for their ability to regulate
blood urate levels.(11) In addition, lifestyle modifications
including reducing the intake of purine-rich foods, limiting
alcohol consumption, maintaining hydration, and managing
weight are also essential components of gout management.
(2) Cytochrome P450 2C9 (CYP2C9) is a key liver enzyme
involved in the metabolism of various clinically important
drugs, including NSAIDs, anticoagulants such as warfarin,
and uricosuric agents like lesinurad. Genetic polymorphisms
in the CYP2C9 gene significantly affect enzyme activity,
leading to interindividual variability in drug metabolism.
The most common variant alleles, CYP2C9*2 (rs1799853)
and CYP2C9*3 (rs1057910), are associated with reduced
enzymatic activity compared to the wild-type CYP2C9*1
allele.(12) Celecoxib and lesinurad is significantly influenced
by genetic variations in the CYP2C9 enzyme. Individuals
with reduced-function alleles, such as CYP2C9*2 and
CYP2C9*3, exhibit decreased metabolic activity, leading
to higher plasma concentrations of celecoxib. This can
increase the risk of adverse effects, and dose adjustments
may be necessary for these patients.(7,13) While celecoxib
provides greater gastrointestinal safety than many other
NSAIDs, it still poses significant risks, including serious
cardiovascular events like heart attacks and strokes, as
well as gastrointestinal complications such as bleeding,
ulcers, and perforations.(7) Lesinurad, a urate transporter
inhibitor, is also metabolized by CYP2C9. Patients who
are poor metabolizers due to CYP2C9 polymorphisms
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may experience increased exposure to lesinurad, elevating
the risk of renal-related adverse events and cardiovascular
complications. Therefore, understanding a patient's CYP2C9
genotype can guide dosing strategies and improve the safety
and efficacy of gout treatment.(8)

Globally, the CYP2C9*2 allele is most prevalent in
Middle Eastern populations, with frequencies reaching up to
18.1%, followed by South European populations at 16.5%.
In contrast, East Asian populations, including Vietnamese,
have a very low or absent frequency of the CYP2C9*2
allele, with frequencies approaching 0%.(14,15) Regarding
the CYP2C9*3 allele, it is most abundant in Emiratis
(21.3%) and South Asian populations (up to 11.9%),
followed by South European populations at 10.1%. In East
Asian populations, including Vietnamese, the frequency of
CYP2C9*3 is also low, with studies reporting frequencies
of approximately 2.2% in the Vietnamese Kinh population.
(14,16) Recently, it was reported that CYP2C9*3 accounted
for 3.23% in Kinh, Tay, Muong, H’Mong, Nung ethnic.
The number of individuals carrying the non-functional
CYP2C9*3 allele existing in a heterozygous state accounted
for 7% in the Kinh people of Vietnam.(15) Understanding
the distribution of these alleles is crucial for personalized
medicine approaches, especially in populations with low
frequencies of these variants, where standard dosing may
be appropriate.(14) In addition to the Kinh ethnic group,
the Northeast region of Vietnam is home to various ethnic
minorities, including the Tay, Mong, Nung, Dao and others.
(17) Moreover, several meta-analyses have shown that blood
lipid parameters can predict major cardiovascular events
and mortality risk.(18,19) The association between the
CYP2C9*3 variant and hyperlipidaemia has been studied in
Chinese patients with hyperlipidaemia and epilepsy.(20,21)
Furthermore, functional variants of CYP2C9 associated
with hematological consequences during treatment have
been investigated in patients undergoing angioplasty and
stenting for cardiovascular disease, as well as in breast
cancer patients.(22,23) Therefore, genotype and allele
frequency of CYP2C9 r1s1057910 and its association
with paraclinical characteristics in gout patients living in
Vietname were deteremined to develop testing solutions to
support treatment in Vietnam.

Methods

Subjects Recruitment
The subjects were unrelated 139 gout patients randomly
recruited from between January 2023 and June 2024 at
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Thai Nguyen General Hospital, Vietnam. The diagnosis
of gout was made by clinicians based on etiology, medical
history, clinical symptoms, complications, laboratory tests,
imaging, and histopathological findings.(24) All participants
were informed about the purpose of the study, and written
informed consent was obtained. Participant privacy was
strictly protected. The study protocol was approved by the
Human Ethics Committee of Thai Nguyen General Hospital,
Ministry of Health of Vietnam (Approval No. 882/HDDD-
BVTWTB).

Paraclinical Characteristics Analysis

Analysis of subjects' paraclinical characteristics including
red blood cell, hemoglobin, hematocrit, white blood
cell, neutrophil, lymphocyte, platelet, glucose, urea,
creatinine, uric acid, triglyceride, total cholesterol, high-
density lipoprotein cholesterol (HDL-C), and light-density
lipoprotein cholesterol (LDL-C) were carried out at Thai
Nguyen General Hospital in accordance with the standard
operating procedures (SOPs) established by the Ministry of
Health of Vietnam (25), and the data were obtained for this

study.

Total Genomic DNA Extraction, PCR, PCR Product
Direct Sequencing and Genotype Analysis

Genomic DNA extraction, PCR amplification, and Sanger
sequencing of PCR products were performed according to a
previous report.(26) Primers used for PCR and sequencing
of the CYP2C9 gene (exon 7) were designed based on the
GenBank reference sequence NG _008385. The forward
primer was 5-CCTGAATTGCTACAACAAATGTGCC-3'
and the reverse primer was 5'-ACCTAAGAGTAGCCA
AACCAATCTTG-3', yielding a 500 bp PCR product. All
primers were synthesized and supplied by PHUSA Biochem,
Can Tho, Vietnam. Genotyping of the SNP rs1057910 in
the CYP2C9 gene was conducted using BioEdit sequence
alignment software (BioEdit, Raleigh, NC, USA), and
results were verified using the NCBI Database of Genomic
Structural Variation (dbVar).

Statistical Analysis

Allele and genotype frequencies, as well as clinical test
results, were calculated using direct counting methods.
Differences in allele and genotype distributions, as well
as clinical test outcomes, between this study and previous
reports were considered statistically significant when
p<0.05 and the odds ratio (OR) was within a 95% confidence
interval. All statistical analyses were performed using SPSS
25.0 software (IBM Corporation, Armonk, NY, USA).

CYP2C9 rs1057910 Genotype in Gout Patients (Vu LT, et al.)
Indones Biomed J. 2025; 17(4): 343-52

Results

Age, Gender and Paraclinical Characteristics of Study
Subjects

The age, gender and clinical characteristics of 139 gout
subjects living in the Northeast region of Vietnam were
shown in Table 1 and Table 2. The average age of male
subjects was 51.81£14.93 years old, while the average
age of female subjects was higher at 70.33+£10.64 years
old. The overall mean age of all subjects was 53.01+15.35
years old. A statistically significant difference between
male and female age distributions was observed, with a
p<0.001 (Table 1). The results revealed that serum uric
acid, a key biomarker for gout, was significantly elevated
in the gout subjects, with an average level of 507.45+94.97
pmol/L, compared to the normal rank of 150—420 pmol/L.
Most hematological parameters such as red blood cell
count, hematocrit, lymphocyte percentage, and platelet
count, along with biochemical markers including blood
glucose, kidney function indices (urea and creatinine), and
cardiovascular-related lipids (total cholesterol, HDL-C, and
LDL-C) were within normal limits in the study population.
While minor variations were observed between the study
group and normal rank, only one parameter showed
a marked elevation, which was the triglyceride level.
Normal reference for triglyceride was <1.7 mmol/L;
however, in this current study, gout subjects exhibited a
mean triglyceride level of 2.84+1.83 mmol/L exceeding
the diagnostic threshold for hypertriglyceridemia and
measuring approximately 1.65 times higher than the upper
limit of the normal rank (Table 2).

Association between Uric Acid Concentration with
Paraclinical Characteristics

For the correlation of uric acid with other paraclinical
characteristics, most parameters showed weak correlations

Table 1. Age and gender characteristics in study gout subjects.

Age (year) Gender Total
Male Female

n (%)
<40 36 (100.0) 0(0.0) 36 (25.9)
41-59 57 (96.6) 2(34) 59 (42.4)
>60 37 (84.1) 7(15.9) 44 (31.7)
Total 130 (93.5) 9(6.5) 139 (100.0)

Mean+SD 51.81£14.93 70.33+10.64 53.01£15.35

There are significant difference with p<0.001.
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Table 2. Paraclinical characteristics of gout subjects.

Subjects

Test Parameters (MeantSD) Normal Range
Hematological test
Red blood cells (107/L) 5.433+1.987 4.2-6.3
Hemoglobin (g/L) 14.0+£20.2 12-18
Hematocrit (%) 41.94+3.73 37-51
White blood cells (10°/L) 10.25+3.93 44-109
Neutrophil (%) 53.9+27.4 37-80
Lymphocytes (%) 19.59+15.80 10-58.5
Platelet (10'/L) 272.6+114.6 140-440
Blood biochemistry test
Glucose (pmol/L) 5.87+1.55 3.9-6.4
Total cholesterol (mmol/L) 5.11x1.2 <52
Triglyceride (mmol/L) 2.81+1.78%* <1.7
HDL-C (mmol/L) 1.35+0.37 1-1.5
LDL-C (mmol/L) 2.56+0.77 <34
Urea (umol/L) 5.72+1.28 2.5-1.7
Creatinine (umol/L) 93.28+19.11 53-120
Uric acid (pmol/L) 507.45+94.97* 150-420

*The mean+SD values is outside the normal value.

with uric acid levels, and the majority were also showing
statistically non-significant results. Correlation of platelet
count with uric acid levels demonstrated a modest positive
correlation (r=0.169) with a statistically significant p=0.046
(p<0.05), suggesting a potential association. Similarly,
creatinine had the highest positive correlation with uric
acid (r=0.201) and is also statistically significant (p=0.018),
indicating a likely relationship between renal function and
uric acid levels. Other variables such as red blood count,
hemoglobin, hematocrit, white blood cells, neutrophils,
lymphocytes, glucose, urea, total cholesterol, triglyceride,
HDL-C, and LDL-C all exhibited weak correlations (r
values were close to zero) and non-significant p-values
(p>0.05), implying no strong linear association with uric
acid concentration. Overall, only creatinine and platelet
count that were significantly correlated with uric acid levels
in the gout subjects (Table 3).

Genotype and Allele Frequencies of SNP rs1057910 in
the CYP2C9 Gene

An illustration of nucleotide sequencing used to identify
the CYP2C9 rs1057910 genotype was presented in Figure
1 and their frequencies were calculated as showed in Table
4. The top panel shows the CYP2C9*1/*1 genotype, which
was homozygous for the wild-type allele (CYP2C9*1),
represented by the A nucleotide sequence in the standard
peak. The middle panel displayed the CYP2C9*1/*3
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genotype, which was heterozygous for the CYP2C9, with a
nucleotide change from A to C at position 1075 (¢.1075A>C),
leading to a protein substitution of isoleucine to leucine at
position 359 (p.Ile359Leu). The mutation was indicated by
a mixed peak at a specific nucleotide position, suggesting
the presence of both CYP2C9*1 and CYP2C9*3 alleles.
The bottom panel represents the CYP2C9*3/*3 genotype,
which was homozygous for the mutated allele (CYP2C9*3),
indicated by the C nucleotide sequence in the standard peak
at the corresponding position. The arrows highlight the
specific nucleotide positions where these variations occur.

Table 4 presented the allele and genotype frequencies
of the SNP rs1057910 in the CYP2C9 gene. The most
common genotype observed was CYP2C9*1/*1, found in
128 subjects, accounting for 92.09% of the sample. The
heterozygous genotype CYP2C9*1/*3 was present in 10
subjects (7.19%), while the homozygous mutant genotype
CYP2C9*3/*3 was rare, occurring in only 1 subject
(0.72%). Subjects carrying at least one CYP2C9*3 allele
account for 7.91%. In terms of allele frequencies, the wild-
type CYP2C9*1 allele was predominant at 95.68%, whereas
the CYP2C9*3 variant allele had a frequency of 4.32%.

Association between CYP2C9 rs1057910 Genotype,
Paraclinical Characteristics with Gender Characteristics
Comparison of paraclinical characteristics between male
(n=130) and female (n=9) subjects were presented in
Table 5. Statistical analysis revealed that male subjects had

Table 3. Correlation between uric acid concentration
with paraclinical characteristics.

Paraclinical Characteristics r p-value
Red blood cells (10"/L) -0.008 0.929
Hemoglobin (g/L) -0.052 0.545
Hematocrit (%) -0.048 0.574
White blood cells (10°/L) 0.005 0.953
Neutrophil (%) -0.026 0.762
Lymphocytes (%) 0.079 0.355
Platelet (10'%/L) 0.169 0.046*
Glucose (mmol/L) 0.008 0.927
Urea (umol/L) 0.159 0.061
Creatinine (umol/L) 0.201 0.018%*
Total cholesterol (mmol/L) -0.037 0.669
Triglyceride (mmol/L) -0.073 0.392
HDL-C (mmol/L) 0.025 0.771
LDL-C (mmol/L) -0.029 0.738

r: correlation coefficient. *p<0.05 is considered statistically
significant.
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CYP2C9*1/51
G AG ATACAT TG ACCT

G AG AT ACMTTG ACCT

KA

CYP2C9*3/*3
G AG AT ACCTTG

A Y\M}Wﬂj \/\A/\M

Figure 1. Sequence of SNPrs1057910 of CYP2CY. CYP2C9*1/*1:
wild type homozygous for the CYP2C9; CYP2C9*1/*3:
heterozygous for the CYP2C9; CYP2C9*1/*3: mutant homozygous
for the CYP2C9.

ACCT

significantly higher levels of red blood cells (p=0.022),
hemoglobin (p=0.002), hematocrit (p=0.001), neutrophil
(»=0.009), and lymphocytes (p=0.005) compared to female
subjects. Conversely, females subjects had significantly
higher levels of urea (p=0.015) and HDL-C (p=0.040) than
male patients. No significant gender differences were found
in white blood cells, platelet, glucose, creatinine, uric acid,
total cholesterol, triglyceride and LDL-C levels (p>0.05).
Table 6 showed the association between the CYP2C9
rs1057910 genotype and gender characteristics. Among
139 subjects, the CYP2C9*1/*1 genotype was observed
in 128 subjects (92.1%), including 119 males (91.5%)
and all 9 females (100%). The variant genotype group
(CYP2C9*X/*3) was found exclusively in males (8.5%)
and was absent in females. Statistical analysis revealed
no significant association between CYP2C9 rs1057910
genotype distribution and gender (p=0.62).

CYP2C9 rs1057910 Genotype in Gout Patients (Vu LT, et al.)
Indones Biomed J. 2025; 17(4): 343-52

Association between rs1057910 CYP2C9 Genotype with
Paraclinical Characteristics

In this study, we analyzed and compared paraclinical
characteristics between subjects with the CYP2C9*1/*1
genotype and those carrying at least one CYP2C9*3
allele (CYP2C9*X/*3), which correspond to normal
and reduced metabolism of celecoxib, respectively. The
analyzed hematology parameters include red blood cells,
hemoglobin, hematocrit, white blood cells, neutrophil,
lymphocytes, and platelet while the mean values for each
parameter slightly differ between the genotype groups,
none of the comparisons reached statistical significance
(all p>0.05). For example, red blood cells was 5.13x10'%/L
for CYP2C9*1/*1 and 5.02x10%/L for CYP2C9*X/*3
(p=0.780), and platelet levels were 277.27x10'%/L and
248.99x10"%/L respectively (p=0.227). These findings
suggest that the CYP2C9 rs1057910 polymorphism does
not have a significant impact on the hematological profile
in the studied population (Table 7). Across most blood
chemistry parameters including glucose, urea, creatinine,
total cholesterol, triglyceride and LDL-C, there were no
statistically significant differences observed between the
genotypes (p>0.05). However, a significant difference
was found in HDL-C levels, which was subjects with the
CYP2C9*1/*1 genotype had a mean HDL-C level of 1.25
mmol/L, whereas those with the CYP2C9*X/*3 genotype
had a significantly higher mean of 1.61 mmol/L (p=0.000).
This finding suggested a potential influence of the CYP2C9
rs1057910 variant on HDL-C levels in gout subjects.

Discussion

This is the first study to investigate the association between
the SNP rs1057910 in the CYP2C9 gene and paraclinical
characteristics in 139 randomly selected gout patients living
in the Northeast region of Vietnam (Table 1). The cohort
is markedly male-dominated, with 130 males (93.5%) and

Table 4. Allele and genotype frequencies of SNP rs1057910 of CYP2C9 in gout subjects.

Gene Polymorphism Ngcl::zzede glztjglz Gen:ﬁ::i and n Frequencies
CYP2C9 rs1057910 ¢.1075A>C p-lle359Leu *1/*] 128 92.09
*1/*3 10 7.19
*3/*3 1 0.72
*] 202 95.68
*3 12 432

n: number of subjects. *1/*1: wild type homozygous for the CYP2C9; *1/*3: heterozygous for the
CYP2C9; *1/*3: mutant homozygous for the CYP2C9.
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Table 5. Association between paraclinical characteristics with gender characteristics.

Paraclinical Characteristics Gender n Mean SD Minimum Maximum p-value

Red blood cells (10'/L) Male 130 5.19 1.30 3.40 14.00 0.022*
Female 9 4.18 0.69 3.29 5.18

Hemoglobin (g/L) Male 130 140.26 17.62 98 227 0.002*
Female 9 121.33 11.29 104 134

Hematocrit (%) Male 130 41.93 479 29.80 56.00 0.001*
Female 9 36.27 3.65 31.20 41.00

White blood cells (10°/L) Male 129 9.98 427 5.00 45.80 0.971
Female 9 10.03 4.01 430 15.90

Neutrophil (%) Male 129 50.70 25.22 2.50 85.70 0.009*
Female 9 27.32 30.66 2.40 83.01

Lymphocytes (%) Male 130 19.98 12.87 0.50 70.10 0.005*
Female 9 7.61 9.40 0.90 29.70

Platelet (10'/L) Male 130 275.36 72.34 223 440.00 0.845
Female 9 270.33 103.92 118.00 457.00

Glucose (mmol/L) Male 130 10.22 43.03 1.66 496.00 0.762
Female 9 5.85 1.45 477 8.51

Urea (pmol/L) Male 130 6.17 3.05 2.47 29.26 0.015*
Female 9 8.81 3.75 453 15.05

Creatinine (umol/L) Male 130 102.38 34.40 45.80 276.24 0312
Female 9 114.44 35.55 71.57 178.16

Uric acid (umol/L) Male 130 523.30 89.26 67.30 953.30 0.476
Female 9 501.25 93.12 375.70 700.60

Total Cholesterol (mmol/L)  Male 130 5.07 1.05 3.13 10.03 0.417
Female 9 5.37 1.13 3.43 7.30

Triglyceride (mmol/L) Male 130 2.82 1.63 0.55 10.21 0.305
Female 9 225 1.01 0.81 428

HDL-C (mmol/L) Male 130 1.26 0.30 0.71 3.39 0.040*
Female 9 1.49 0.45 1.05 252

LDL-C (mmol/L) Male 130 2.77 0.86 0.57 777 0.541
Female 9 2.95 0.54 2.01 3.78

n: number of subjects; SD: standard deviation. *p<0.05 is considered statistically significant.

only 9 females (6.5%), aligning with previous research years were male, the proportion of females increased to

demonstrating a significantly higher prevalence of gout in 15.9% in the >60 years group, suggesting a delayed onset or
men compared to women.(1,6,27) Interestingly, the gender diagnosis of gout in women likely due to the urate-lowering
disparity decreases with age: while all patients aged <40 effects of estrogen prior to menopause.(28) The mean age

Table 6. Association between CYP2C9 rs1057910 genotype with gender

characteristics.
Gender
Total
Genotype Male Female (n=139) p-value
(n=130) (n=9)
*]/%] 119 (91.54%) 9 (100%) 128 (92.09%) 0.620
#X/*3 11 (8.46%) 0 (0%) 11 (7.91%)

n: number of subjects. *p<0.05 is considered statistically significant.
*1/*1: wild type homozygous for the CYP2C9; *1/*3: heterozygous for the
CYP2C9; *1/*3: mutant homozygous for the CYP2CY9; *X could be either
*1 or *3 alelle.
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Table 7. Association between CYP2C9 rs1057910 genotype with paraclinical characteristics.

Paraclinical Characteristics Genotypes n Mean SD Minimum Maximum p-value

Red blood cells (10'%/L) *1/%1 128 5.13 1.34 3.29 14.00 0.780
*X/*3 11 5.02 0.51 432 5.70

Hemoglobin (g/L) *1/%1 128 139.34 18.07 98 227 0.490
*X/*3 11 135.45 15.64 101 154

Hematocrit (%) *1/%1 128 41.67 5.03 29.80 56.00 0.379
*X/*3 11 4031 3.37 33.40 45.00

White blood cells (10°/L) #1/%1 127 10.09 435 4.30 45.80 0.334
*X/*3 11 8.79 2.60 6.00 14.40

Neutrophil (%) *1/%1 127 4951 26.08 2.40 85.70 0.610
*X/*3 11 4530 27.69 3.50 74.30

Lymphocytes (%) *1/%1 128 19.19 12.97 0.50 70.10 0.976
*X/*3 11 19.07 14.09 1.70 42.60

Platelet (10'%/L) *1/%1 128 277.27 74.12 223 440.00 0.227
*X/*3 11 248.99 74.68 182.00 457.00

Glucose (mmol/L) *1/%1 128 10.26 43.36 1.66 496.00 0.758
*X/%3 11 6.20 1.83 4.12 9.93

Urea (pmol/L) *1/%1 128 6.40 3.27 247 29.26 0.472
*X/*3 11 5.68 0.99 420 7.08

Creatinine (pmol/L) *1/%1 128 104.77 35.15 54.90 276.24 0.060
*X/*3 11 84.42 16.87 45.80 103.16

Uric acid (umol/L) *]/%] 128 524.45 91.25 67.30 953.30 0.247
#X/*3 11 491.83 57.33 415.50 593.60

Total Cholesterol (mmol/L)  *]/%] 128 5.09 1.06 3.13 10.03 0.939
*X/*3 11 5.07 0.98 3.53 7.39

Triglyceride (mmol/L) *1/%1 128 2.82 1.62 0.55 10.21 0.292
#X/*3 11 2.29 1.31 0.75 4.50

HDL-C (mmol/L) *1/%1 128 1.25 0.25 0.71 2.52 0.000*
*X/*3 11 1.61 0.69 1.03 3.39

LDL-C (mmol/L) *1/%1 128 2.78 0.86 0.57 7.77 0.921
#X/%3 11 2.76 0.61 1.94 4.30

n: number of subjects; SD: standard deviation. *p<0.05 is considered statistically significant. *1/*1: wild type homozygous
for the CYP2C9; *X/*3: mutation homozygous and heterozygous for the CYP2C9; *X could be either *1 or *3 alelle.

of female patients (70.33+£10.64 years) was significantly
higher than that of male patients (51.81£14.93 years), with
a highly significant p-value (p<0.001), reinforcing the
observation that gout tends to present later in life in women.
These findings are consistent with broader epidemiological
literature indicating that both gender and age are critical
factors in the pathogenesis and clinical presentation of
gout.(2) Previous studies have shown that gout is a chronic
systemic inflammatory disease, often accompanied by
conditions such as dyslipidemia, cardiovascular disease,
fatty liver disease, and kidney disease.(29,30) In this
study, we compared paraclinical characteristics of gout
patients with normal rank (Table 2). The results showed

elevated white blood cells counts (10.25+3.93x10°/L),
neutrophils percentages (53.9+27.4 %), and platelet levels
(272.6+114.63x10'?/L), suggesting a systemic inflammatory
response commonly observed during gout flares.(2) The
most notable abnormalities were found in lipid metabolism
and renal function markers. Triglyceride levels were
markedly elevated (2.81+1.78 mmol/L), exceeding the
normal upper limit (<1.7 mmol/L), which is consistent with
the dyslipidemia frequently associated with gout (28). While
total cholesterol, HDL-C, and LDL-C levels remained within
normal rank, elevated triglyceridelevels persist as a notable
metabolic concern. Hypertriglyceridemia is more frequently
found in individuals with gout compared to those without the
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condition.(31) It is recognized as a risk factor for gout, with
blood total cholesterol levels showing a positive correlation
with uric acid levels.(32) Morever, hypertriglyceridemia is a
risk factor for cardiovascular disease.(33) These associations
underline the importance of comprehensive metabolic
assessment and management in gout patients not only to
control uric acid levels but also to mitigate cardiovascular
risk. Serum uric acid levels in the study population were
significantly elevated (507.45+94.97 pumol/L), confirming
hyperuricemia, the central feature of gout pathophysiology.
(1) The resuls of this study did not show a positive
correlation between uric acid and triglyceride levels in gout
patients (Table 3). Correlation analysis between uric acid
concentration and various paraclinical parameters revealed
mostly weak and statistically insignificant associations.
However, platelet and creatinine levels showed significant
positive correlations with uric acid (r=0.169, p=0.046;
and r=0.201, p=0.018, respectively). The correlation with
creatinine supports the hypothesis that impaired renal
clearance contributes to elevated uric acid levels (34), while
the association of uric acid with platelet count may reflect
correlation of gout disease with severe atherosclerosis and as
a predictor of acute myocardial infarction.(35,36) However,
its clinical relevance remains uncertain and warrants further
investigation. Other parameters including white blood cells,
glucose, triglyceride, and HDL-C did not show significant
correlations, in contrast to some previous studies that
have reported associations between hyperuricemia and
components of metabolic syndrome.(37)

Overall, the findings in this current study suggest
that while uric acid shows limited correlation with most
paraclinical indices, its relationship with renal markers
Notably,
characteristics between male and female gout patients

remains clinically significant. paraclinical
showed several statistically significant gender-related
differences (Table 5). Red blood cells, hemoglobin, and
hematocrit levels were significantly higher in males
compared to females (p=0.022, p=0.002, and p=0.001,
respectively),

consistent with known physiological

differences in erythropoiesis between genders.(1,2)
Additionally, neutrophil and lymphocytes percentages also
differed significantly (p=0.009 and p=0.005), suggesting
possible gender-based variations in inflammatory responses
in gout.(3) Blood uric acid levels were significantly elevated
in females (p=0.015), possibly indicating differences in
renal function or protein metabolism.(4) HDL-C was
significantly higher in females (p=0.040), aligning with
established patterns in lipid metabolism.(5) These findings

highlight the importance of considering gender-specific
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physiological and biochemical differences in the clinical
assessment and management of gout patients.

In the studied group of gout patients, the wild-type
homozygous genotype (CYP2C9*1/*1) was predominant
with 92.09%, individuals carrying at least one CYP2C9*3
allele accounted for 7.91% (Table 4), a proportion
consistent with previous studies conducted in Asian
populations and in Vietnam.(12,15,16,38) Comparisons
with these earlier studies show slight differences in allele
and genotype frequencies; however, these differences
were not statistically significant (p>0.05). The CYP2C9
enzyme plays a critical role in metabolizing various drugs,
including NSAIDs, lesinurad which are commonly used
in gout treatment. The presence of the CYP2C9*3 allele,
even at a low frequency, may have pharmacogenetic
implications by altering drug metabolism and increasing the
risk of adverse effects.(7,8). Thus, these findings highlight
the importance of incorporating genetic polymorphism
screening into personalized treatment strategies for gout.
CYP2C9*3 frequency in patients with hyperlipidaemia was
significantly lower than that in controls.(20) The results of
this study indicated differences in the CYP2C9 rs1057910
genotype between male and female gout patients. There was
no CYP2C9*3 allele detected in female gout patients. The
association of CYP2C9*3 with female gender characteristics
in patient groups needs to be further investigated.

Paraclinical characteristics are routinely used by
clinicians for diagnosis and monitoring of treatment
effectiveness. We analyzed and compared these parameters
between patients with the CYP2C9*1/*1 genotype and those
carrying at least one CYP2C9*3 allele (CYP2C9*X/*3)
(Table 7). The results showed that most parameters did
not significantly differ between the two genotype groups
(p>0.05), a statistically significant difference was observed
in HDL-C levels (p=0.000), with CYP2C9*X/*3 carriers
showing higher HDL-C concentrations (1.61+£0.69 mmol/L)
compared to the CYP2C9*1/*1 group (1.25+0.65 mmol/L).
For lipid profile, a study in patients with epilepsy showed
that those carrying the CYP2C9*X/*3 genotype had
significantly lower levels of triglyceride, total cholesterol,
LDL-C, and HDL-C compared to patients with the
CYP2C9*1/*1 genotype.(21) In contrast, in our study, there
were no differences in triglyceride, total cholesterol, and
LDL-C levels while HDL-C levels were significantly higher.
In other hand, increasing HDL-C has been hypothesised that
have an effect on antiinflammation action, inflammatory
status (39,40) and reducing risk of cardiovascular mortality
(18,19). This may suggest a potentially protective lipid
profile associated with the CYP2C9*1/*3 genotype,
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although the clinical further
investigation. Previous studies have shown that individuals
with the CYP2C9*X/*3 genotype who use celecoxib

and lesinurad experience adverse effects related to the

implications  require

cardiovascular, gastrointestinal, and renal systems.(7,8) In
additional, another study indicated that the role of HDL-C
is not only dependent on its concentration but also on its
quality.(39) However, gout patients carrying CYP2C9*X/*3
genotype has high HDL-C levels in this study. Therefore,
further research is needed to clarify the relationship
between HDL-C levels, CYP2C9 rs1057910 genotype, the
use of celecoxib and lesinurad in inflammation control,
uric acid reduction and risk for cardiovascular, in order to
develop effective treatment strategies for gout.

Conclusion

The results of this study showed there are gender and age
differences in gout onset and highlighted the metabolic
abnormalities like hypertriglyceridemia and impaired
renal function. A significant positive correlation between
uric acid concentration, creatinine and platelet count were
revealed in gout patients. Although uric acid levels did not
differ by genotype, but CYP2C9*3 carrier is significantly
associated with higher HDL-C levels compared to the
CYP2C9*1/*1 in gout patients. These results contribute to a
more nuanced understanding of how genetic and metabolic
factors intersect in gout and may inform future approaches
to risk stratification and personalized management.
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Personalized medicine

In gout treatment, celecoxib is commonly used to treat inflammation, fever
and pain while allopurinol, lesinurad and pegloticase are prescribed to reduce
blood uric acid levels. CYP2C9*2 and CYP2C9*3 of CYP2C9 gene, HLA-
B*58:01 of HLA-B gene and some varriants causing G6PD deficiency
(Viangchan, Canton...) are related to adverse reactions when gout treatment
using above drugs. In this study, we analyzed pathological characteristics,
method of gout treatment, distribution of CYP2C9*2, CYP2C9*3, HLA-
B*58:01, Viangchan variants and the relationship with the adverse reactions
occurring during gout treatment. Analysis results suggested that celecoxib
and lesinurad are primarily metabolized by CYP2C9. CYP2C9*2 and
CYP2C9*3 reducing CYP2C9 activity causes a serious risk for
cardiovascular and gastrointestinal tract when using celecoxib, while
lesinurad causing cardiovascular and kidney problems. People carrier HLA-
B*58:01 or G6PD deficiency are recommended not to use allopurinol and
pegloticase due to causing severe cutaneous adverse reactions, hemolysis and
methemoglobinemia which can lead to death. CYP2C9*3, HLA-B*58:01 and
Viangchan variants account for a large proportion in Vietnamese people and
Asian countries. These results are the basis for constructive research
personalized medical treatment to optimize treatment effectiveness and
improve the quality of life for gout patients.

Y HOC CA THE HOA TRONG PIEU TRI BENH GOUT

Nguyén Thu Hién*, Hoang Thi Thu Yén?", Pd Ha Thanh?
YTruong Dai hoc Y Duoc - PH Thai Nguyén, 2Truong Dai hoc Khoa hoc - DH Thai Nguyén,
3Bénh vién Trung wong Thai Nguyén
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TU KHOA

Bénh gout
CYP2C9
CYP2C9*3

HLA-B
HLA-B*58:01
Thiéu G6PD

Bién thé Viangchan
Y hoc ca thé hoa

Trong diéu tri gout, celecoxib duoc sir dung dé diéu tri viém, sét va dau, con
allopurinol, lesinurad va pegloticase dugc ké don dé 1am giam ndng do uric acid
méu. Bién thé CYP2C9*2 va CYP2C9*3 gene CYP2C9, HLA-B*58:01 gene
HLA-B va mot s6 bién thé gene gay nén thiéu G6PD (Viangchan, Canton, ...)
lién quan dén cac phan g c6 hai khi diéu tri gout sir dung céc thudc trén. Trong
nghién ctru ndy, ching toi phan tich dzc diém bénh ly, phuong phap diéu tri gout,
su phan bé ciia CYP2C9*2, CYP2C9*3, HLA-B*58:01, Viangchan va méi lién
quan Vvé6i cac phan ung c6 hai trong diéu tri gout. Két qua phan tich cho thay,
celecoxib va lesinurad duoc chuyén héa chu yéu boi CYP2C9. CYP2C9*2 va
CYP2C9*3 gay giam hoat tinh CYP2C9 dan dén nguy co bién ¢6 tim mach va
duong tidu héa khi sir dung thude celecoxib, trong khi lesinurad gay nén cac van
dé vé than va tim mach. Bénh nhan mang HLA-B*58:01 hozc thiéu G6PD duoc
khuyén cao khong sir dung allopuriol hoic pegloticase do gay nén phan tmg co
hai nghiém trong & da, tan mau va methemoglobin huyét c6 thé dan dén tur vong.
CYP2C9*3, HLA-B*58:01, Viangchan chiém ty Ié khong nho ¢ ngudi Viét Nam
va cAc nudc chau A. Két qua phan tich nay 1a co so dé nghién ctu xay dung lidu
phép diéu tri y hoc c& thé hda nham t6i wu héa hiéu qua diéu tri va nang cao chét
legng cudc song cho bénh nhan gout.
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1. Mé dau

Nhiing chin doan va diéu trj hién tai thuong dua trén céc yéu té nhu tudi tac, can ning, sinh
hoa co thé va bénh tat. Tuy nhién, nhiing yéu té nay s& khong tng dung duoc trén tat ca cac bénh
nhan. Sé luong bénh nhan cho dap tng c6 loi caa mot loai thudc nhat dinh roi vao khoang 25%
dén 80% [1], c6 khoang 6% s6 ca nhap vién ¢6 lién quan dén phan ng c6 hai cua thudc (Adverse
drug reactions - ADRs) [2]. Céc phén tich da chi ra rang hon 97% dén s6 thé gigi mang it nhét
mot bién thé trong mot gene c6 thé anh hudng dén dap g cua thudc bang cach 1am réi loan céc
qua trinh dugc dong hoc hoic duoc lrc hoc trong co thé [3]. Nguyén nhan gay nén ADRS c6 thé
1a két qua tir viec ké don thude khdng phi hop véi bénh nhan. Hién nay, linh vyc di truyén dugc
hoc phat trién nhanh chong da cai thién nhitng hiéu biét vé ADRs, dong thoi ting tinh chinh xac
trong viéc ké don thudc, giam thiéu nhiing ganh nang khéng can thiét trong trudng hop chiu anh
huéng tac dung phu cua thudc [4]. Bén canh cac chi dan vé liéu dng, cng tac quan 1y thudc va
nhimg hudng dan y té thuong quy, viéc két hop ap dung di truyen duoc hoc ciing s& gop phan
giam thiéu cac nguy co khi bénh nhan duoc chi dinh ding thude khong phu hop. Viéc su dung
thudc chiém 15-20% chi phi trong qua trinh diéu tri, nhu vay cd thé noi viéc tién hanh kiém tra di
truyén trude khi didu tri s& dem lai loi ich rat 16n vé mit kinh té, nang cao chat lwong cudc séng
cho nguoi bénh ciing nhu t6i wu hoa qué trinh diéu tri [5], [6].

Gout la bénh do réi loan chuyén héa nhan purine, c6 dic diém chinh 13 ting uric acid mau.
Hau qua ctia bénh gout phd bién gom gdy xuong, soi than, dot quy - la nhiing bién ching nguy
hiém c6 thé gay tan phé, tham chi dan dén tir vong [7]. Tang uric acid mau 1a nguyén nhén chinh
gay ra bénh gout. Do do, nguoi méc bénh gout s& diéu tri tinh trang nay bang thudc theo don.
Viém khop gout cap tinh thuong duoc diéu tri dé giam dau, chdng viém; con diéu tri bénh gout
tap trung vao viéc lam giam ndng do uric acid trong mau [8]-[11]. Mot 56 da hinh nucleotide don
(Single Nucleotide Polymorphisms — SNPs) ¢ viing ma hoa cua gene c6 lién quan dén diéu tri
bénh gout véi sy khac biét trong dap tng thudc da duoc xac dinh nhu: CYP2C9, HLA-B va
G6PD. Nam 2021, Victoria va cong su da co cac khuyén nghi vé liéu lugng sir dung thude trong
diéu tri bénh gout dua trén cac kiéu gene tir cac gene nay [12]. Trén co s& do, bai bio nay phan
tich cac nguy co anh huong ciia mot sé bién thé gene CYP2C9, HLA-B va G6PD trong diéu tri
bénh gout tir d6 dua ra giai phap y hoc ca thé hoa dé t6i wu hoa liéu phap diéu tri va nang cao
chat luong cudc séng cho ngudi bénh.

2. Phuwong phap nghién ciru

Nghién ciru ndy da phén tich dic diém bénh ly hoc cia gout, phuong phap diéu tri gout, su
phan bé caa CYP2C9*2, CYP2C9*3 gene CYP2C9, HLA-B*58:01 gene HLA-B, Viangchan gene
G6PD va mdi lién quan véi cac phan ng c6 hai trong diéu tri gout tir 57 tai liéu da dugc cong bd
dén nam 2022.

3. Két qua va ban luan

Bénh gout — tri¢u trieng, nguyén nhan va hau qud

Bénh gout 1a mt trong nhiing loai viém khop phd bién nhat, ty 1& mac bénh gout rat khac
nhau tlly theo dan s duoc nghién ciru va cac phuong phap dugc sir dung nhung ty 16 hién méc
<1% dén 6,8% va ty I& nay hién dang gia tang [13]. Biéu hién cuia bénh gout la xay ra phan (ing
viém khap do sy tich tu caa cac tinh thé monosodium urate (urate), nong do uric acid trong mau
cao, bénh gout thuong c6 khap vo cung dau don, sung tay - duoc goi la viéem khép gout cap tinh.
O mot sb it ngudi, téng uric acid mau kéo dai dan dén bénh gout man tinh - lién quan dén sy ling
dong cua cac tinh thé urate duoc goi 1a tophi [8], [9]. Thong thudng, uric acid dugc hoa tan trong
mau va dao thai ra khoi co thé qua nuge tiéu qua than. Néu mot ngudi tao ra qua nhiéu uric acid
hodc khong bai tiét hét, né c6 thé tich ty va hinh thanh cac tinh thé giéng nhu kim. Nhirng
nguyén nhan nay gay ra tinh trang viém va dau & khép va md xung quanh. O nguoi mac bénh
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gout, céc tinh thé urate Iang dong trong md chinh la h¢ qua cua tinh trang co qua nhiéu uric acid
trong mau lién quan dén van dé rdi loan chuyén héa purine. Uric acid c6 thé dugc chinh co thé
tong hop hoic Iy tir moi truong bén ngoai nén nguyén nhan ham luong cua hop chat nay qué cao
thuong do: giam bai tiét uric acid; tang lwong uric acid san sinh; rbi loan chuyén héa enzyme
tham gia vao qua trinh chuyen héa uric acid va ché do an udng chtra nhiéu purine (Hinh 1). Do
d6, c6 nhidu yéu t6 khéc co thé 1am ting uric acid mau va bénh gout: tudi tac, gidi tinh, 16i SOng,
tiép xtc chi, can nang, cac bénh di kém va yéu t6 di truyén, tién sir gia dinh mac bénh gout c6 thé
lam tang kha nang mac bénh [14], [15].
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Hinh 1. Co ché phét sinh bénh gout [16]

Vi gout khong chi lang dong tinh thé urate vao khop va phan mém quanh khép, ma con ling
dong trong té chirc nhu da, than, tim... gdy ting huyet ap, suy than; tim gay ton thuong vao trong
cac mang luai than kinh tu dong trong tim, gay ri loan nhip tim, rung nhi, tac cac mach méu lam
cho suy tim, tham chi con gy nén dot quy ¢ tim nhu nhdi mau co tim, dot quy & mach mau nio
gay tai bién liét nira ngudi. Do do6, hau qua cua bénh gout phd bién gém gay xuong, soi than, dot
quy - 1a nhitng bénh Iy nguy hiém c6 thé gay tan phé, tham chi dan dén tir vong [7].

Phuong phép diéu tri va cac phan rng c6 hai cua thuéc

Céc loai thudc duoc Béc si ké don nham diéu trj cac triéu ching cua con gout, ngin ngira Cac
dot bung phat trong tuong lai va giam nguy co bién chimg nhu soi than va hat tophi. Bénh nhan
gout c6 thé st dung cac loai thudc dé giam san Xuat uric acid hogc cai thién kha nang loai bo uric
acid ra khoi co thé qua than [14]. Viém khop gout cap tinh thuong dugc diéu tri bang cach sir dung
cac thudc chdng viém khong steroid (Non-steroidal antiinflamatory drug — NSAID), colchicin, hoic
cé hai; con diéu tri bénh gout tap trung vao viéc sir dung cac thudc lam giam nong do uric acid
trong mau [8], [9], [17]. C6 3 nhém thudc giam uric acid chinh duoc sir dung hién nay: 1) thudc e
ché xanthine oxidase 1am giam san xut uric acid nhu allopurinol, febuxostat; 2) thudc wc ché tai
hap thy uric acid ¢ than nhu benzbromarone, probenecid va lesinurad; 3) thudc gidp chuyén doi
uric acid thanh chat chuyén hda d& hoa tan hon nhu pegloticase va rasburicase [12].

NSAID duoc sir dung phé bién nhat dé diéu tri viém, sét va dau, ude tinh c6 hon 30 triéu ngudi
sir dung NSAID hang ngay trén toan thé gigi. Bén nay, c6 hon 40 loai NSAID dwoc cip phép sir
dung. Mot s6 NSAID can ké don (celecoxib va piroxicam...) hoic khéng (aspirin, ibuprofen va
naproxen. ..), khoang 25% dan s da trai qua cac tc dung phu lién quan dén NSAID can dugc
cham soc y té. Celecoxib duoc st dung dé diéu tri viém khop gout cip tinh va dwoc chuyén hoéa
thanh chét chuyén hda khdng c6 hoat tinh. Mic du c6 thé bao vé da day tét hon cac NSAID khéc,
celecoxib van gay nén nguy co bién cb tim mach nghiém trong, bao gom nhdi méau co tim, dot quy
va c4c tac dung phu nghiém trong vé dudng tiéu hoa nhu chay mau, loét va thing [10].
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Thubdc NSAID duoc st dung dé diéu tri cac dot bung phét bénh gout cép tinh, diéu tri bénh
gout can dung thudc giam uric acid lién tuc dé duy tri ndng do trong huyét thanh dudi mac can
thiét nham ngan chan sy hinh thanh tinh thé urate. Allopurinol 1a thudc thuong dugc ké don dé
kiém soat bénh gout, 1am giam san xuat uric acid bang cach &c ché xanthine oxidase — enzyme
xdc tac chuyén doi hypoxanthine va xanthine thanh uric acid. Allopurinol bi oxy hda nhanh
chéng trong gan thanh chat chuyén hda c6 hoat tinh oxypurinol, 1a chét tic ché chinh cua xanthine
oxidase. Allopurinol dugc danh gia 1a thude diéu tri chinh cho bénh gout - né ¢6 hiéu qua trong
viéc ha ndng d6 uric acid, giam tan suat cac dot bung phat gout cép tinh va gép phan giai quyét
cac hat tophi. Allopurinol c6 thé gay nén phan tng c6 hai nghiém trong ¢ da (Severe cutaneous
adverse reactions-SCAR) c6 kha ning dan dén tir vong. SCAR bao gom hdi chiing Stevens-
Johnson (SJS - Stevens-Johnson syndrome) hoic hoai tir biéu bi nhiém doc (toxic epidermal
necrolysis - TEN)... [9]. Mat khac, trong qua trinh diéu tri bénh gout, lesinurad dwoc chi dinh b
sung cho nhing bénh nhan khong dat dugc mic uric acid muc tiéu mac du da duge diéu tri bang
chét e ché xanthine oxidase. C4c chat wc ché xanthine oxidase 1am giam uric acid bang cach tc
ché san xuat no, trong khi lesinurad lam giam uric acid bang cach ngin chin sy tai hap thu &
than. Lesinurad 1a loai thuc uricosuric méi nhat duoc phé duyét dé diéu tri bénh gout. Tuy
nhién, ké tir khi allopurinol dugc gidi thiéu vao nhitng nam 1960, thudc uricosuric khong duoc sir
dung phd bién. Piéu nay la do ching cd lién quan dén nhiéu tuong tac thudc va tac dung phu [8l.
Glong nhu tat ca cac tac nhan uricosuric, cac phan tng c6 hai cua liéu phap lesinurad bao gom
cac van dé vé than va tang nguy co bién c¢b tim mach [8]. Ngoai ra, pegloticase duoc sir dung dé
diéu tri danh riéng cho nhitng ngudi bi bénh gout man tinh, ¢ triéu ching, nhitng ngudi khong
dap tng hoic khong thé st dung cac phuong phap diéu tri bénh gout thong thuong. Pegloticase 12
uratee oxidase — mot enzyme xdc tadc qua trinh oxy héa uric acid thanh 5-hydroxyisouratee va
hydrogen peroxide ¢ hau hét cac loai dong vat c6 va. Tuy nhién, uratee oxidase khong hoat dong
& ngudi do dot bién bat hoat trong gene. Pegloticase oxy hoa uric acid va khir carboxyl cua 5-
hydroxyisourate dan dén su hinh thanh chat chuyén héa d& hoa tan hon (allantoin) dugc bai tiét
qua than [11] (hinh 2).
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Hinh 2. Con duong tgo uric acid tir purine va vi tri tac dung ciia mét sé logi thude ding trong diéu tri gout
va tang uric acid mau [18]
Liéu phap ca thé héa trong diéu tri gout
Trong diéu tri bénh nhan gout, celecoxib c6 thé duoc sir dung 1a thube diéu tri giam viém, sét
va dau; con lesinurad dugc chi dinh bd sung cho nhitng bénh nhan khong dat dwoc mic uric acid
mong muén. Ca hai loai thudc nay déu dugc chuyén hoa chu yéu bai CYP2C9, celecoxib dugc
chuyén hoa thanh celecoxib carboxylic acid (CCA) va lesinurad bién di thanh chit chuyén hoa
khéng hoat dong [8], [10]. Nhiéu nghién ciru cho rang tinh da hinh di truyén cua CYP2C9 ¢6 anh
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hudéng dang ké dén duoc dong hoc cua thudc va sy xuat hién cac phan tng cé hai cua thudc.
CYP2C9 la mot enzyme thugc ho Cytochrome P450 - dong vai tro quan trong trong qué trinh oxy
héa cac hop chat noi sinh va ngoai sinh ¢ gan, chiém khoang 20% tong lugng Cytochrom P450
trong microsom & gan, tham gia chuyén héa >15% loai thubc trén 1am sang [19-21]. Gene ma hda
CYP2C9 nam trén nhanh dai caa nhidm sic thé s6 10 (10q24), c6 kich thudc >50kb, bao gom 9
exon va 8 intron, ma héa 362 amino acid. Cho dén nay, hon 60 bién thé CYP2C9 khac nhau d3
dugc biét dén ¢ cac vung diéu hoa va ma hoa cua gene. Hai bién thé phd bién lién quan dén giam
hoat dong va lam mét chirc nang cua CYP2CY, twong tng 1a: CYP2C9*2 (rs1799853) va
CYP2C9*3 (rs1057910), CYP2C9*2 thugc exon 2, trong khi CYP2C9*3 thudc exon 7. Dya vao
su c6 mit cua cac bién thé nay va bién thé kiéu dai (CYP2C9*1) s& tao cac t6 hop kiéu gene.
Hiép hoi thuc hanh di truyén duoc 1&m sang (Clinical Pharmacogenetics Implementation
Consortium — CPIC) da dé xuit & nguoi c6 cac loai kiéu gene twong tng véi cac loai kiéu hinh
CYP2C9 chuyén hoa celecoxib khac nhau dé khuyén nghi diéu tri: chuyén héa yéu (PM- Poor
metabolizer); chuyén hoa binh thuong (NM- Normal metabolizer) va chuyén héa cham (IM-
Intermediate Metabolizer). Céc kiéu gene cia CYP2C9 twong tng véi cac kiéu hinh nay dwoc
CPIC khuyén c4o diéu tri cho st dung celecoxib duoc mé ta & bang 1 [10]. Ddi véi thude
lesinurad, FDA (Food and Drug Administration) khuyén nghi nong do thubc lesinurad tang 1én
khi dung ddng thoi lesinurad véi céc chat tc ché CYP2C9 va & nhitng ngudi CYP2C9 chuyén
hoa yéu. Lesinurad nén duogc st dung than trong & nhitng bénh nhan dung thuéc tc ché CYP2C9
vira phai (fluconazole, amiodarone) va & nhitng ngudi CYP2C9 chuyén hoa yéu [8].
Bang 1. Kiéu gene va kiéu hinh chuyén héa thusc celecoxib cia CYP2C9 va khuyén cdo diéu tri

Kiéu gene Kiéu hinh

CYP2C9 chuyén héa Khuyén cao diéu tri caa CPIC

q - Bat dau diéu tri v6i licu khoi dau dugc khuyén cao; S
Chuyén hoa binh - Hay s dung liéu luong thap nhat c6 hi¢u qua trong thoi gian ngan nhat
*1/*1 thuong phu hop véi muc tiéu diéu tri caa tirng c& nhéan.
-NM

- Bit dau diéu tri v6i lieu khoi dau duoc khuyén cao; o
*1/*2 Chuvén hé - Hay su dung liéu luong thap nhat ¢6 hiéu qua trong thoi gian ngan nhat
uyen Roa  vhy hop véi muc tidu didu tri caa ting ca nhan.

(Truﬁgagr?an) _ - Bat dau didu trj voi liéu khoi dau khuyén céo thip nhat. Chuén do liu lén
*1/*3, M den higu qua lam sang hoac liéu khuyen céoatéi da mot cach than trong;
*2/*2 - Theo ddi can than cac tdc dung phy, chang han nhu huyét &p va chic

ning than trong qua trinh diéu tri.

- Bit dau diéu tri véi 25-50% lidu khoi dau duoc khuyén cdo thip nhat.
Diéu chinh liéu tang dan dén muc cé hiéu qua 1am sang hoic 25-50% liéu
khuyén céo tdi da mot cach than trong.

- Hay sir dung liéu lwong thap nhat c6 hiéu qua trong thoi gian ngan nhat

*2/*3; Chuyén héa yéu phu hop véi muc tiéu diéu tri cua tirng ca nhan.

*3/*3 —PM - Khéng nén diéu chinh lidu ting dan cho dén khi dat dugc trang thai on
dinh (it nhét 8 ngay ddi vai celecoxib). Theo ddi can than cac tac dung phu
nhu huyét ap va chirc nang than trong qua trinh diéu tri.

- Hay xem xét mot liéu phap thay thé khong dwoc chuyén héa boi CYP2C9
hoic khdng bi anh huong nhidu bai cac bién thé di truyén CYP2C9

Mic du di c6 san cac thudc 1am giam uric acid nhu probenecid va sulfinpyrazone, allopurinol
van 1a thuéc ha acid uric dwoc st dung thuong xuyén nhat do ché dé dung thubc thuan tién, hiéu
qua toan dién, an toan va lau dai. Tuy nhiéu, allopurinol c6 tac dung phu SCAR. Bién thé HLA-
B*58:01 gene HLA-B c6 lién quan chat ch& véi SCAR trong diéu tri gout bang allopurinol [9].
HLA-B thudc hé thong khang nguyén bach cau ngudi (human leucocyte antigen - HLA) - la mot
phan quan trong cua hé mién dich va dugc kiém soéat boi cac gene nam trén nhiém sic thé sb 6
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V6i tinh da hinh cao. Gene HLA-B biéu hién nhiéu nhét & lach, sau d6 1a phdi, hach bach huyét,
dai trang va ruot non... HLA-B c6 kich thugc ving phién ma dai 3855 bp bao gom 7 exon va 6
intron, ma hoa 362 amino acid (NG_023187). Huéng dan sir dung thudc allopurinol dugc FDA
cap phép sir dung lidu téi thiéu cd hiéu qua 1a 100-200 mg mdi ngay va liéu khuyén céo tdi da 1a
800 mg mbi ngay. Bé giam kha nang bung phat bénh gout, ngudi bénh nén bat dau véi lidu thap
allopurinol vién (100 mg moi ngay) va tang 100 mg mdi tuan cho dén khi dat dugc muc uric acid
huyét thanh tir 6 mg/dL tré xuong, nhung khong vuot qua lidu lugng khuyén céo téi da. Nam
2020, CAR (American College of Rheumatology) khuyén céo nén xét nghiém HLA-B*58:01
trugc khi bat dau sir dung allopurinol cho ngudi dan géc Pong Nam A va nguoi My gbc Phi,
nhitng ngudi dugc cho 1a ¢é ty Ié bién thé HLA-B*58:01 cao. Cac khuyén céo diéu tri khi giam
uric acid dbi v6i ngudi c6 cac loai kiéu gene cua HLA-B duoc trinh bay & bang 2 [9].

Bang 2. Kiéu gene va kiéu hinh cia HLA-B va khuyén cdo diéu tri gout

Kiéu gene
HLA-B
Céc kiéu gene Nguy co thap hoic Sir dung allopurinol theo huéng dan (CPIC)
khac cua HLA- giam SCAR do

Kiéu hinh Khuyén cdo diéu tri ciia CPI1C va DPWG

B allopurinol gay ra
+ Chéng chi dinh allopurinol (CPIC)
+ Chon mot giai phap thay thé, chiang han thudc febuxostat;
*58-01/*X Tang déng ké nguy co Mot lya chon khac 1 tao ra sy dung nap allopurinol trudc

SCAR do allopurinol  tién: ting lidu allopurinol sau 3 ngay cho dén khi da dat dugc
gay ra liu 100 mg/ngay vao ngay thtr 28. Cac liéu hang ngay lién
tiép trong phac d6 cam ung 1a 50 pg, 100 pg, 200 pg, 500 pg,
1 mg, 5 mg, 10 mg, 25 mg, 50 mg va 100 mg (DPWG)
Ghi chi: DPWG: Hiép hgi di truyén hoc Ha Lan (Dutch Pharmacogenetics Working Group, Royal Dutch
Pharmacists Association)

O nguoi, cac té bao hong cau thiéu enzyme glucose-6-phosphate dehydrogenase (G6PD) rat
nhay cam voi tén thuong oxy hoa gy ra boi cac tac nhan nhu hydrogen peroxide. Sau khi tiép
xuc, cac té bao hong cau bi thay d6i vé cau trac va nhanh chong bi phd v& (tan mau). Piéu nay co
thé din dén su thiéu hut cac t& bao hdng cau trudng thanh (thiéu mau huyét tan) va san xuit cac
té bao hong cau c6 néng d6 methemoglobin cao bat thuong (methemoglobin huyét). Thiéu G6PD
12 mot nhom céc réi loan di truyén lién két voi X, do dot bién gene G6PD. Nhimg dot bién nay
dan dén cac bién thé protein véi mirc d6 hoat dong cia enzyme giam va c6 mdi trong quan véi
mot loat cac kiéu hinh sinh héa va 1am sang. Tuy thudc vao mirc do hoat dong ciia enzyme,
G6PD dé dugc phan loai thanh bdn loai: Thiéu G6PD loai I thuong xay ra voi bénh thiéu mau tan
mau va kha h1em Nguoc lai, loai IT va III 13 nhirng khiém khuyét phd bién nhét trong bénh thiéu
mau tan huyét cip tinh va loai IV thuong khong c6 triéu chimg voi su thiéu nhe hodc ting hoat
dong cia enzyme. Gene G6PD thudc nhiém sic thé X (Xq28) c6 kich thude 18 kb, ving phién
mi bao gdm 13 exon, 12 intron, ma héa 515 amino acid (NG_009015). Hau hét cac trudng hop
thiéu G6PD 1a do dot bién SNP dan dén thay d6i mot amino acid. Hon 180 bién thé di truyén cua
gene G6PD di dugc xac dinh, voi khoang 400 bién thé sinh hoa va enzyme. FDA khuyén co
réng nhiing nguoi c6 nguy co thiéu G6PD nén dugc sang loc di truyén gene G6PD trudc khi bt
dau diéu tri bang pegloticase [11].

Tinh hinh nghién ciru méi lién quan ciia da hinh nucleotide cic gene dén dap wng thudc
trong diéu tri bénh gout & trén thé gioi

Nhiéu nghién ctu b4o céo rang tinh da hinh di truyén caa CYP2C9 c6 anh huéng dang ké dén
duge dong hoc cua celecoxib va sy xuét hién cac phan ang cé hai cua thudc. Trong hai bién thé
phd bién lién quan dén hoat dong cua enzyme CYP2C9 bi giam, CYP2C9*2 pho bién hon &
nguoi da trang (10-20%), so v6i nguoi chau A (1-3%) hoac nguoi chau Phi (0-6%). CYP2C9*3
it phé bién hon, chiém <10% & hau hét cac quan thé va hiém gap & cac quan thé Chau Phi. Bén

*58:01/*58:01
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canh cac nghién ciru vé su phan b cua cac bién thé gene trong quan thé, nhiéu céng bb da nghién
ctu mdi lién quan caa thudc celecoxib véi cac kiéu gene CYP2C9 (CYP2C9*1/*1,
CYP2C9*1/*3 va CYP2C9*3/*3) [10]. Nghién ctru cua Liu va cong sy (2015) & 52 nam gidi
ngudi Trung Qudc khoe manh dé nghi rang ngudi co kiéu gene CYP2C9*1/#3 tang phoi nhidém
va lam cham qua trinh phan hily celecoxib [22]. Két qua twong tu ciing dwoc chi ra trong nghién
ctru & nguoi Han Quéc [23]. Nam 2021, Kim va cong su nghién ciru mé hinh duge dong hoc 1am
sang véi mot lidu duy nhat 200 mg celecoxib cho 39 d6i tugng Han Quéc khoe manh véi cac
kiéu gene CYP2C9 (CYP2C9*1/*3, CYP2C9*1/*13 va CYP2C9*3/*3). Nghién ciru nay xéc dinh
lidu celecoxib thich hop cho tirng c& nhan thdng qua thdng tin gene CYP2C9. Céch tiép can nay
c6 thé gop phan lam giam cac phan tng c6 hai cua thudc cua celecoxib va tao co so cho y hoc ca
thé hoa [24]. Bén nay, mdi lién quan gitra lesinurad, kiéu gene CYP2C9 va céc tac dung phu chua
dugc nghién ctiu. Cac nghién ctiru chu yéu tap trung vao hiéu qua diéu tri gout khi két hop sir
dung lesinurad va allopurinol [25]-[27].

Phan ¢ng bat loi trén da phét trién & 2-3% bénh nhan dung allopurinol [28], véi ty 1€ tur vong
¢ bénh nhan SCAR do allopurinol cao ti 26% [29]. Cho dén nay, mac du co ché phan ng cd hai
cua thude allopurinol véi HLA-B*58:01 van chua 15 rang, mot s6 nghién ciu dé xuat rang
allopurinol hoic chit chuyén héa caa nd, oxypurinol c6 thé dugc két hop véi cac peptide cua té
bao dich dé tao thanh mot hapten. Sau do6, hapten nay s& trai qua qua trinh xir Iy khang nguyén
truge khi duoc HLA-B*58:01 trinh dién dé kich hoat céac té bao T-CD8(+), kich hoat phan ng
qua man qua trung gian té bao T [30]-[33]. Tan sé cuia HLA-B*58:01 khéc nhau gitta cac nhom
dan toc. Tan sé bién thé HLA-B*58:01 & nguoi Han, Pai Loan, Han Qudc va dan s chau Au
tuong ung 1a 10-15%, 12%, 6-8% va 1-2% [34]-[37]. Cac nghién ctru trude day da dé xuat rang
HLA-B*58:01 c6 lién quan chat ché voi SCAR do allopurinol gay nén. Tan sb cua HLA-B*58:01
& bénh nhan mic SCAR do allopurinol, bénh nhan dung nap va nguoi khoe manh lan luot 1a
khoang 90-100%, 10-15% va 8-10% [11]-[22]. HLA-B*58:01 cho thay tinh nhay cam di truyén
dbi véi SCAR do allopurinol & céc quan thé Dai Loan [38], Thai Lan [39], Nhat Ban [40] va Han
Quéc [41], Malaisia [42], Australia [43].

Mt khéc, thiéu G6PD la tinh trang pho bién nhat ¢ ngudi, anh huong dén 500 triéu nguoi trén
toan thé giGi, véi ty 18 phd bién trén toan thé gisi l1a khoang 5%. O Chau Phi va cac nudc Dong
Nam A, ty I¢é thiéu G6PD duoc udc tinh 12 hon 10%. Trong khi & Nhat Ban, Bac Trung Quéc va
cac nuéc Bac Au, ty Ié thiéu G6PD thap hon 0,1% [44]. Mot sb bién thé thiéu G6PD bao gom:
G6PD A- (202G>A, rs1050828 va 376A>G rs1050829, loai IIT) c6 lién quan dén tan mau tir nhe
dén trung binh va gap & 15% ngudi My gdc Phi. Dot bién Mediterranean (563C>T, rs5030868,
loai 11) c6 thé gay tan méau nghiém trong va Ia bién thé bat thuong phé bién nhat ngudi da trang
va Viangchan (87lG>A rs137852327) c6 thé gay tan mau nang va gap ¢ nguoi chau A [11]
[45]. Do do, két qua sang loc dot bién gene G6PD & mdi quan thé s& 1a mot cong cu hitu ich gop
phan xay dung liéu phap diéu tri ca thé hoa hiéu qua.

Tinh hinh nghién cieu méi lién quan ciia da hinh nucleotide cac gene dén dap wng thudc
trong diéu tri bénh gout & Viét Nam

Céc nghién ctu vé bién thé gene CYP2D9, HLA-B va G6PD & ngudi Viét Nam khoe manh va
mot s6 bénh da va dang duoc quan tdm nghién ctu. Boi vai bién thé gene CYP2C9, nhém nghién
ctru cua Lee va cong su (2005) da nghién ciru da hinh cia gene CYP2C9 ¢ 157 nguoi Kinh Viét
Nam va phét hién tan s6 CYP2C9*3 c6 ty 1é 2,2%, khdng phét hién dugc CYP2C9*2 [46]. Gan
day, nhom nghién ciru cua Nguyén Hai Ha va cong su da tap trung nghién cau bién thé thuoc
CYP2C9 & mét s6 dan toc nguoi Viét Nam, nguoi Viét Nam méc bénh ung thu va. Nghién ciu
da hinh toan bo cac viing exon cua gene CYP2C9 & 100 nguoi Kinh Viét Nam va xéac dinh tan s6
hai bién thé CYP2C9*2 va CYP2C9*3 ¢ 573 ca thé thudc dan toc Kinh, Tay, Nung, Muong va
H’Mong, két qua nghién ciu cho thay khdng c6 CYP2C9*2, con CYP2C9*3 chiém 3,23%. Nhom
nghién ctru da phat hién duoc bién thé mai & vi tri nucleotide 42627 (C>T) dan dén su thay ddi
amino acid 363 (Pro>His) & nguoi Kinh, sy thay ddi nay da duoc phén tich 1a c6 thé anh huong
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dén chic ning ctia CYP2C9. S6 ¢4 thé mang CYP2C9*3 khdng chirc ning ton tai & trang théi di
hop chiém 7% & nguoi Kinh Viét Nam [47], [48].

Dbi vai bién thé HLA-B*58:01 gene HLA-B, bién thé nay lan dau tién duoc phét hién ¢ ngudi
Kinh Viét Nam nam 2007 [49]. Nam 2015, tong hop cua Galarza va cong su cho rang, HLA-
B*58:01 ¢ ngudi Viét Nam chiém ti 1& 6,5-6,9% [50]. Tan sé6 HLA-B*58:01 tuong tu ciing dugc
chi ra & bénh nhan gout trong nghién ctiru cua Nguyén Van DBinh va cong sy (2020) [51]. Nam
2019, S Duy Anh va cong su da khang dinh méi lién hé rd rét gitta HLA-B*58:01 va di tng da
nang do allopurinol trén ngudi Viét Nam va dé nghi nén tam soat gene trugc khi dang allopurinol
trén bénh nhan gout s& gidp giam thiéu bién ¢d di ung nang do thudc nay gay ra [52]. Chi dinh
tuong ty ciing dugce dé xuat boi DS Minh e va cong su (2020) [53]. Nguyén Vin Dinh va cong
su (2021) nghién ctu mbi lién quan dic diém mot s6 bién thé gene HLA-B & bénh nhan gout c6
phan ting c6 hai trén da nghiém trong do allopurinol, két qua cho thdy HLA-B*58:01 ¢4 lién quan
chat ché voi cac SCAR do dllopurinol va twong quan chit ché véi SNP rs9263726 [54]. Cong b
gan day nhat cia Chu Van Son va cong su (2021) cho rang ngoai HLA-B*58:01, sy hién dién cua
cac bién thé gene HLA-A ciing c6 thé dong mot vai trd quan trong trong viéc xuat hién cac phan
ing ¢6 hai do Allopurinol gay ra ¢ bénh nhan gout nguoi Viét Nam [55].

O nguoi dan mién Bac Viét Nam, ty 1¢ thiéu G6PD rat khac nhau gitra cac dan toc. Tan suat
thiéu G6PD & nhom dan toc Kinh va Méng thap, lan luot 12 0,5% va 0,7%. Trong khi ty I¢ thiéu
G6PD ¢ cac dan toc sdng & 4 tinh mién ndi phia Bic Viét Nam (Thanh Hoa, Son La, Ha Giang
va Hoa Binh) dao dong tir 9,7% dén 31%. Nguyén Thi Hué va cong su (2009) cong bd ty Ié thiéu
G6PD va cac bién thé gene G6PD giira nhém bénh nhan haemoglobin niéu c6 G6PD binh thuong
va thiéu da duoc nghién ctru bing phuong phap xac dinh trinh tu cac doan exon gene G6PD, két
qua cho thay c6 su khac biét vé trinh ty nucleotide gitta nhom ngudi Kinh mac bénh haemoglobin
niéu va doi chiang [56]. Nghién ciu cua Germana Bancone va cong su (2019) cho rang ngudi
Viét Nam c6 ty 18 thiéu G6PD 1a 8,9%:; cac bién thé gene tir mot s6 doan exon dd duogc xac dinh
[57]. Nam 2021, phan tich cua Tantula va cong su da chi ra rang bién thé Viangchan gene G6PD
chiém ty Ié cao ¢ ngudi Kinh Viét Nam (59,6%) va 46,3% & nguoi K’Ho va Stieng [45].

4. Két luan

Bién thé CYP2C9*3 gene CYP2C9, HLA-B*58:01 gene HLA-B va Viangchan gene G6PD c6
lién quan dén cac tac dung phu cia céc thude trong diéu tri bénh gout (celecoxib, allopurinol,
lesinurad va pegloticase). Tan sb ctia cac bién thé ndy & ngudi Viét Nam chiém ty 1é khong nho.
Do d6, viéc nghién ciru méi lién quan cua céc bién thé CYP2C9*3, HLA-B*58:01 va Viangchan
Vvéi tc dung phu va dic diém can 1am sang & cac bénh nhan gout 1a can thiét 1am co so dé nghién
ctru xay dung liéu phap diéu tri ca thé hda nang cao hiéu qua diéu tri va chat lwong cudc séng cho
ngudi bénh.

Loi cam on
Cong trinh thue hién duoc hd trg kinh phi tir dé tai cap Bo Gido duc va Dao tao, ma sb B2023-
TNA-03.
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