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Background and Aims. Traditional Chinese medicine (TCM) has been widely applied in chronic hepatitis B (CHB) supple-
mentary treatment in China. Kidney yang deficiency syndrome (KYDS), one of the most common TCM syndromes of CHB, is
more likely to progress to liver cirrhosis or hepatocellular carcinoma than other syndromes. Polymorphisms in the human
leucocyte antigen- (HLA-) DQB1 and -DRB1 genes were reported to be associated with hepatitis B virus infection outcomes.
Here, we investigated whether HLA-DQB1 and HLA-DRB1 are associated with the classification of CHB TCM syndromes.
Methods. We genotypedHLA-DQB1 andHLA-DRB1 alleles in a total of 105 subjects, including 74 CHB patients (28 KYDS and
46 non-KYDS) and 31 healthy individuals from Sichuan Province of Southwest China, by polymerase chain reaction sequence-
based typing (PCR-SBT). Moreover, a meta-analysis was carried out for further verification. Results. 0e proportion of patients
with high HBV DNA load (≥2000 IU/ml) in the KYDS group is higher than that in the non-KYDS group (60.70% [17/28] vs.
28.30% [13/46]); P � 0.01). 0e frequencies of HLA-DQB1∗02:01 (P � 0.04) and HLA-DRB1∗03:01 (P � 0.04) in the KYDS
group were significantly increased compared to the non-KYDS group. 0e gene test and meta-analysis showed that HLA-
DRB1∗08:03 confers susceptibility to CHB (odds ratio� 1.57). Conclusion. We found an association between HLA-DRB1/
DQB1 polymorphisms and KYDS of CHB. Moreover, KYDS patients of CHB are characteristic with high HBV DNA loads.
0ese findings help to reveal the biological mechanism of KYDS in high risk of CHB progression and suggest a potential
prognostic value for disease outcome evaluation.

1. Introduction

Although lots of strategies have been applied [1], hepatitis B
virus (HBV) infection is still a worldwide public health
threat that causes considerable liver-related morbidity and
mortality. Indeed, 257 million people worldwide are living
with HBV infection and 887000 dead from complications

(including liver cirrhosis and hepatocellular carcinoma) [2].
Low screening and diagnosis rate ofHBV infection, resulting in
three-quarters of men even did not know they have been
infected [3]. 0erefore, in addition to liver biochemistry, vi-
rological markers, and abdominal ultrasonography, a non-
invasive and convenient assessment of disease progression is
emerging as an important assessment modality [4].
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Traditional Chinese medicine (TCM) is a systematic
medical method with a history of more than 2,000 years in
China. A nationwide population-based cohort study showed
that Chinese herbal medicine could reduce HCC risk in
patients with CHB [5]. Compared with the treatment of
nucleoside analogues (NAs) or interferons (IFNs), TCM
therapies have equivalent or better effect in HBeAg and
HBsAg seroconversion as well as HBVDNA clearance [6, 7].
TCM syndrome is the key to TCM diagnosis and treatment.
Kidney yang deficiency syndrome (KYDS) is one of the most
common TCM syndromes in patients with severe CHB [8]
and the most common type in chronic HBV carriers in
immunotolerant phase [9]. It has been reported that patients
of KYDS with CHB had a higher risk to progress to LC or
HCC than the other syndromes [10]. Besides, KYDS was
reported to be closely related to hypoimmunity and weak-
ness of antioxidation capacity [11]. CHB patients of KYDS
possess lower levels of CD4+ T cells, IL-2, and IFN-c than
the other TCM syndromes, while the levels of IL-6 and IL-10
in KYDS were higher [12]. However, it lacks biological
evidence for the clinical and epidemiological features of
KYDS of CHB.

Genome-wide association studies (GWASs) have iden-
tified several human leukocyte antigen (HLA) class II genes
associated with outcomes of HBV infection, response to
HBV vaccines, and antiviral efficacy of IFN and NAs [13–
16]. HLA class II proteins are expressed in antigen pre-
senting cells. It plays a critical role in the immune system by
presenting peptides derived from extracellular protein [17].
HLA-DQB1 and HLA-DRB1 belong to HLA class II beta
chain paralogs. According to high-throughput sequencing
(HTS), most gene variants located in HLA-BQB1 and HLA-
DRB1 were found to be associated with CHB [18]. Based on
the prominent autoimmune features in KYDS, we hy-
pothesis there should be a close association between HLA-
DQB1/DRB1 and KYDS.

In this study, we aimed to examine the possible asso-
ciation of genetic variants ofHLA-DQB1/DRB1 and patients
of KDYS with CHB in Han Chinese cohort. Our results
would provide evidence that TCM syndromes were related
to genetic background.

2. Materials and Methods

2.1. Patients. A total of 74 CHB patients (28 KYDS and 46
non-KYDS) were enrolled in the Affiliated Hospital of TCM
of Southwest Medical University, Chengdu Public Health
Clinical Medical Center, and Pengzhou Hospital of TCM
from Sichuan Province in Southwest China. All the enrolled
patients should be diagnosed as CHB according to the
guideline of prevention and treatment for chronic hepatitis B
(2015 version) [19]: with positive HBsAg for more than six
months, with persistent or intermittent elevation in ALT/
AST levels or liver biopsy showing chronic hepatitis, and
with positive HBV DNA viral load.0e diagnostic criteria of
KYDS refer to Diagnostics of Traditional Chinese Medicine
(2002 edition) [20] (Supplementary Table S1). 0e non-
KYDS patients were those who diagnosed with the other
type of TCM syndromes. All the patients should be satisfied

with the inclusion and exclusion criteria (Supplementary
Table S2). 0irty-one individuals with healthy physical ex-
amination were enrolled in the control group. All the
participants in this study were Han Chinese and provided
written informed consent for participation. 0is study was
approved by the research medical ethics committee of
Chengdu University of TCM (China).

2.2. Serological and Biochemical Tests. Each blood sample
(4ml) was collected from included participants and stored at
− 80°C preparing for testing. HBsAg, anti-HBs, HBeAg, anti-
HBe, and anti-HBc were screened by enzyme-linked im-
munosorbent assay (Roche, Switzerland). HBV DNA was
quantitated by fluorescence quantitative PCR (Roche,
Switzerland).

2.3. DNA Extraction and HLA-DQB1/HLA-DRB1 Gene
Genotyping. Genomic DNA was extracted from whole
blood using the QIAamp DNA Blood mini kit (Qiagen,
Hilden, Germany). 0e extracted DNA should be satisfied
with concentration of 20–100 ng/µl, purity (260/280) of
1.65–1.95, and minimum volume of 15 µl. 0e prepared
samples should be stored at 2–8°C and tested within 48
hours, otherwise frozen at − 20°C or below.HLA-DQB1 and
-DRB1 were genotyped by polymerase chain reaction se-
quence-based typing (PCR-SBT). Primers were designed
based on references [21–23]. 0e PCR amplification con-
ditions were as follows: initial denaturation at 95°C for 2
minutes, denaturation at 94°C for 20 seconds, annealing at
55°C for 50 seconds, extension at 72°C for 30 seconds, with
a total of 30 cycles, and finally, extension at 72°C for 5
minutes.

2.4. Meta-Analysis Study. In order to verify the results of
genetic research by PCR-SBT, we applied a meta-anal-
ysis. PubMed, Web of Science, and China National
Knowledge Internet (CNKI) databases were used to
search studies which reported the association of HLA-
DRB1∗08 with CHB, using subject heading terms
“hepatitis B virus” or “chronic hepatitis B” and “HLA-
DRB1” or “HLA-DRB1∗08.” 0e inclusion and exclusion
criteria are shown in Supplementary Table S3. For
avoiding the racial influence, all the regions of the re-
searches were set in China.

2.5. Statistical Analysis. Clinical data were shown as
means± SD or median and interquartile range. T-test or
Mann–Whitney U test was used to compare groups. Allele
frequencies were compared between the CHB group and
healthy control group, as well as the KYDS and non-KYDS
group. 0e chi-squared test or two-tailed Fisher’s exact test
were applied in the comparison. All analyses were performed
using SPSS 20.0 (SPSS Inc., Chicago, Illinois). 0e Hardy–
Weinberg equilibrium test was examined by the Arlequin
software version 3.5 (http://anthro.unige.ch/arlequin). Meta-
analysis was performed by software Revman 5.3 (http://tech.
cochrane.org/revman/download). 0e random effect model
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was usedwhen there was a heterogeneity (I2> 50%), and a fixed
effect model was used if I2< 50%.0e Newcastle–Ottawa Scale
(NOS) (http://www.ohri.ca/programs/clinical_epidemiology/
oxford.asp) was used to evaluate the quality of this study.
P< 0.05 was considered statistically significant.

3. Results

3.1. Patients Characteristics. 0ere was no significant dif-
ference in age and gender between the KYDS group, non-
KYDS group and healthy control group (P> 0.05). Serum
aspartate aminotransferase (AST) levels, alanine amino-
transferase (ALT) levels, total bilirubin (TBIL) levels, and
serological HBV markers had no significant difference be-
tween the KYDS group and non-KYDS group (P> 0.05)
(Table 1). However, patients with high HBV DNA load
(≥2000 IU/ml) in the KYDS group showed a significant
increase than non-KYDS group patients, accounting for
60.70% (17/28) and 28.30% (13/46), respectively (P � 0.01,
OR� 3.53, 95% CI 1.32–9.46).

3.2. Distribution of HLA-DQB1 and HLA-DRB1 Alleles in
Subjects. 0ere was no significant deviation from
Hardy–Weinberg equilibrium, with P value >0.05 (sup-
porting Table S4). 0e frequency of HLA-DQB1∗03:01
showed a significant difference between the CHB group
and control group. 0e frequency of subjects carrying
HLA-DQB1∗03:01 was 30.65% among the control group
more than 19.59% among the CHB group (P � 0.04,
OR � 0.41, 95% CI: 0.17–0.96). 0e frequency of HLA-
DRB1∗12:01 showed a significant difference between the
CHB group and HC group (1.35% versus 8.06%, P � 0.02,
OR � 0.14, 95% CI: 0.03–0.79). Additionally, the fre-
quency of HLA-DRB1∗08:03 in the CHB group was
significantly increased compared with the HC group
(10.14% versus 1.61%, P � 0.04, OR � 7.63, 95% CI:
0.96–60.53) (Table 2).

0e frequency of HLA-DQB1∗02:01 was significantly
increased in the KYDS group than in the non-KYDS group
(14.29% versus 4.35%, P � 0.04, OR� 4.20, 95% CI: 1.13–
15.61). 0e frequency of subjects carryingHLA-DRB1∗03:01
was 14.29% among the KYDS group, whereas it was only
4.35% among the non-KYDS group (P � 0.04, OR� 4.20,
95% CI: 1.13–15.61) (Table 3).

3.3. HLA-DRB1∗08:03 Associated with CHB in Meta-
Analysis. According to the clinical research, HLA-
DRB1∗08:03was a susceptible allele to CHB infection. Meta-
analysis was used to further validate the result. In total, 69
potential studies were identified and screened until March
19, 2019. Finally, 1742 subjects (586 cases and 1156 controls)
from seven case-control cohorts were included in this meta-
analysis. Characteristics of these studies are shown in Ta-
ble 4. 0e scores of NOS of seven studies showed that the
median score was 6, indicating a high methodological
quality. 0e results indicated that HLA-DRB1∗08 had a
significant association with CHB and was a risk gene for this
disease (I2 � 54%, P � 0.02, OR� 1.82, 95% CI: 1.11–2.99)

(Figure 1). A sensitivity analysis by removing one study [27]
was conducted to evaluate the stability of the result. 0is
analysis confirmed the stability of our result without ap-
parent fluctuation (I2 � 0%, P � 0.006, OR� 1.57, 95% CI:
1.14–2.15).

4. Discussion

0e persistence of HBV infection in CHB is due to the
reservoir of HBV covalently closed circular DNA (cccDNA)
in the nucleus of infected hepatocytes, which serves as a
template for viral transcription [30]. Antiviral therapies
inhibit HBV DNA polymerase but do not directly target
cccDNA, which indicates that the cccDNA remains present
in the liver and is transcriptionally silent. HBV infection
increases the levels of inflammatory and immunesuppressive
cytokines. High levels of viremia would infect liver pro-
genitor cells, which could be involved in HCC [31]. Our
study made a threshold of HBV load at 2000 IU/ml, because
if it is exceeded, the risk of disease progression and HCC will
increase [32]. In general, the HBV-related end-stage liver
disease (including LC and HCC) occurs decades after ex-
posure [33]. Serum HBV DNA level is not only an effective
predictor of the risk of LC and HCC [34, 35] but also a
predictor of IFNs response in CHB patients [36]. It was
reported that patients with deficiency syndrome including
KYDS possessed a higher level of HBV DNA, most of which
were in severe stage of CHB with splenomegaly [37] and
diagnosed as level C by the Child-Pugh score [38]. In this
research, HBV DNA level was also shown higher in KYDS
patients than in non-KYDS patients. We speculate that CHB
patients diagnosed as KYDS are easier to be progressed to LC
or HCC than other TCM syndromes. However, a large
sample size of patients should be used to verify the
hypothesis.

Our study found a higher frequency of HLA-DRB1∗08:
03 amongst CHB patients compared to healthy controls.
Considering that the small simple size would affect the
reliability of the result, we performed a meta-analysis of the
association betweenHLA-DRB1∗08 and the susceptibility of
CHB. 0e consequence of meta-analysis demonstrates the
reliability of our result. HLA-DRB1∗08:03 was also reported
to be significantly associated with sufficient hepatitis B
vaccine response [39]. 0e amino acid sequence encoded by
DRB1∗08:03 allele confers both susceptibility and pro-
gression in patients with primary biliary cirrhosis, in which
the incidence of glycine-13, tyrosine-16, and leucine-74 was
higher. 0erefore, HLA-DRB1∗08:03 might be a crucial
locus associated with liver disease, especially for HBV
susceptibility and efficacy.

0ere are few studies about the association of TCM
syndrome with HLA polymorphism. In this study, HLA-
DQB1∗02:01 and HLA-DRB1∗03:01 were proved to be
susceptible genes of KYDS of CHB patients.HLA-DQB1∗02:
01 andHLA-DRB1∗03:01 were conferred to have susceptible
effect on chronic HBV infection [40, 41] and non-
respondence to HBV vaccination [42, 43]. HLA-DQB1∗02:
01 was reported to be significantly associated with familial
aggregation and drug resistance in HBV infection [44]. 0e
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frequency of HLA-DQB1∗02 is increased in HCC familial
aggregation [45]. HLA-DRB1∗03:01 associated with persis-
tent infection of HBV [41]. Previous studies have found that
KYDS possessed poor antiviral efficacy and was susceptible
to drug resistance [46]; besides, it was in high risk of de-
veloping to HCC [47]. HBV hepatitis is largely non-
cytopathic, with host immune playing a critical role in liver
injury and virus control [48]. Levels of host immune acti-
vation in response to HBV mediate liver injure and virus
control, which could display elevated ALTactivity and HBV
DNA levels [49]. A study including 347,859 patients based

on meta-analysis has found that HCC incidence of CHB
increased substantially from the inactive carrier status to
chronic hepatitis and compensated cirrhosis. 0e 5-year
cumulative HCC risks were, respectively: 0.3%, 2.4%, and
15.5% in East Asia [33]. Patients with a family history of
HCC multiplies the risk of HCC at each stage of infection
[50] and HBV DNA serum loads >2000 IU/ml increases the
HCC incidence rate [33]. 0erefore, CHB patients with
KYDS are in high risk of progressing to LC and HCC. 0e
survival analysis need to be further researched to verify this
conclusion.

Table 1: Subjects characteristics.

Variables KYDS (n� 28) Non-KYDS (n� 46) HC (n� 31) P value OR (95% CI)
Age (y)† 37.43± 8.02 35.98± 9.75 37.48± 9.35 0.21 NA
Female (%)‡ 7 (25.00%) 15 (32.61%) 11 (35.50%) 0.67 NA
HBeAg-positive, n (%)‡ 11 (46.43%) 19 (47.83%) NA 0.86 0.92 (0.35–2.40)
HBV DNA (≥2000 IU/ml, n (%)‡ 17 (60.70%) 13 (28.30%) NA 0.01∗ 3.53 (1.32–9.46)
TBIL (μmol/L)§ 15.55 (9.68–21.23) 13.45 (11.18–17.85) NA 0.62 NA
ALT (μ/L)§ 51.55 (35.00–86.25) 34.50 (28.00–52.50) NA 0.12 NA
AST (μ/L)§ 41.50 (25.25–68.50) 39.00 (22.75, 79.25) NA 0.49 NA
KYDS, kidney yang deficiency syndrome; HC, healthy control; TBIL, total bilirubin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; NA,
not available. †Means± SD. ‡Numbers and percentages. §Median and interquartile range. ∗Significant P values (<0.05).

Table 2: Comparison of the frequencies of HLA-DQB1, HLA-DRB1 alleles between CHB group and control group.

Allele Frequencies in CHB Group (2n� 148) Frequencies in control Group (2n� 62) OR (95% CI) P value
DQB1∗ 02:01 12 (8.11%) 3 (4.84%) 1.78 (0.47–6.80) 0.55
DQB1∗ 02:02 4 (2.70%) 3 (4.84%) 0.53 (0.11–2.54) 0.42
DQB1∗ 03:01 29 (19.59%) 19 (30.65%) 0.41 (0.17–0.96) 0.04∗
DQB1∗ 03:02 6 (4.05%) 3 (4.84%) 0.82 (0.19–3.53) 0.72
DQB1∗ 03:03 35 (23.65%) 10 (14.52%) 2.19 (0.89–5.40) 0.08
DQB1∗ 04:01 4 (2.70%) 0 (0.00%) — —
DQB1∗ 05:01 3 (2.05%) 6 (9.68%) 0.46 (0.11–1.93) 0.38
DQB1∗ 05:02 18 (12.16%) 4 (6.45%) 2.17 (0.67–7.04) 0.20
DQB1∗ 05:03:01G 8 (5.41%) 5 (8.06%) 0.63 (0.19–2.11) 0.52
DQB1∗ 06:01 18 (12.16%) 4 (6.45%) 2.17 (0.67–7.04) 0.19
DQB1∗ 06:07 0 (0.00%) 1 (1.61%) — —
DQB1∗ 06:10 1 (0.01%) 0 (0.00%) — —
DRB1∗ 04:01 0 (0.00%) 1 (1.61%) — —
DRB1∗ 04:05 4 (2.70%) 0 (0.00%) — —
DRB1∗ 04:06 6 (4.05%) 2 (3.23%) 1.28 (0.24–6.72) 1
DRB1∗ 12:01 2 (1.35%) 5 (8.06%) 0.14 (0.03–0.79) 0.02∗
DRB1∗ 12:02 19 (12.84%) 7 (11.29k%) 1.18 (0.44–3.19) 0.81
DRB1∗ 13:02 0 (0.00%) 1 (1.61%) — —
DRB1∗ 13:12 2 (1.35%) 3 (4.84%) 0.26 (0.04–1.64) 0.15
DRB1∗ 14:01:01G 10 (6.76%) 5 (8.06%) 0.81 (0.25–2.61) 0.76
DRB1∗ 14:04 1 (0.68%) 1 (1.61%) 0.41 (0.03–6.79) 0.51
DRB1∗ 14:05 3 (2.03%) 2 (3.23%) 0.61 (0.10–3.86) 0.63
DRB1∗ 15:01 15 (10.14%) 5 (8.06%) 1.32 (0.44–4.02) 0.62
DRB1∗ 15:02 0 (0.00%) 2 (3.23%) — —
DRB1∗ 01:01 2 (1.35%) 1 (1.61%) 0.83 (0.07–9.54) 1
DRB1∗ 03:01 12 (8.11%) 3 (4.84%) 1.81 (0.47–6.91) 0.54
DRB1∗ 07:01 5 (3.38%) 3 (4.84%) 0.68 (0.15–3.02) 0.69
DRB1∗ 08:03 15 (10.14%) 1 (1.61%) 7.63 (0.96–60.53) 0.04∗
DRB1∗ 09:01 35 (23.65%) 10 (16.12%) 1.89 (0.78–4.55) 0.16
DRB1∗ 10:01 1 (0.68%) 0 (0.00%) — —
DRB1∗ 11:01 9 (6.08%) 4 (6.45%) 0.94 (0.27–3.30) 1
CHB, chronic hepatitis B. ∗significant P values (<0.05).
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In addition, Chinese medicine can significantly enhance
the early response of NAs in the treatment of CHB [51] and
reduce the side effects of NAs [52]. Clinic research and cell
research have found that “Bushen” (therapeutic method based
on KYDS in TCM) could improve the level of CD80, CD86,
CD1a, and HLA-DR in HBV infection. Meanwhile, level of IL-
10 could be reduced [53, 54]. It has been reported that
“Bushen” prescription had effects on anti-inflammation and
anti-HBV in HBV transgenic mice.0emechanism was found
to be related to the MAVS-mediated signaling pathway [55].
Additionally, according to broad-range metabolomics coupled

with network analysis, it was found that formulation-based
TCM syndromes might prevent the pathological process of
liver-kidney yin deficiency syndrome (LKYDS) through reg-
ulating the aging genes, such as CAV1 and ACO1 [56].
“Bushen” based on TCM theory could improve the immune
system and delay the progression of the disease. All these
findings indicate a significant role of KYDS inCHB.We should
pay more attention to KYDS in CHB.

0e current study also has several limitations. First, the
small sample size and less research grouping would lead to
result bias; however, the present outcomes could be regarded

Table 3: Comparison of the frequencies of HLA-DQB1, HLA-DRB1 alleles between KYDS group and non-KYDS group.

Allele Frequencies in KYDS Group (2n� 56) Frequencies in non-KYDS Group (2n� 92) OR (95% CI) P value
DQB1∗ 02:01 8 (14.29%) 4 (4.35%) 4.20 (1.13–15.61) 0.04∗
DQB1∗ 02:02 2 (3.57%) 2 (2.17%) 1.69 (0.23–12.75) 0.63
DQB1∗ 03:01:01G 13 (23.21%) 18 (19.57%) 1.35 (0.52–3.49) 0.55
DQB1∗ 03:02 2 (3.57%) 4 (4.35%) 0.81 (0.14–4.73) 1
DQB1∗ 03:03 13 (23.21%) 22 (23.91%) 0.57 (0.23–1.38) 0.21
DQB1∗ 04:01 1 (1.79%) 3 (3.26%) 0.53 (0.05–5.37) 1
DQB1∗ 05:01 2 (3.57%) 1 (1.09%) 3.46 (0.30–40.06) 0.55
DQB1∗ 05:02 5 (8.93%) 13 (14.13%) 0.55 (0.17–1.76) 0.31
DQB1∗ 05:03:01G 2 (3.57%) 6 (6.52%) 0.51 (0.10–2.74) 0.70
DQB1∗ 06:07 0 (0.00%) 0 (0.00%) — —
DQB1∗ 06:10 0 (0.00%) 1 (0.01%) — —
DQB1∗ 06:01 7 (0.13%) 11 (0.65%) 1.06 (0.35–3.16) 0.96
DRB1∗ 04:01 0 (0.00%) 0 (0.00%) — —
DRB1∗ 04:05 1 (1.79%) 3 (3.26%) 0.53 (0.05–5.37) 1
DRB1∗ 04:06 2 (3.57%) 4 (4.34%) 0.81 (0.14–4.73) 1
DRB1∗ 12:01:01G 2 (3.57%) 0 (0.00%) — —
DRB1∗ 12:02 8 (14.29%) 11 (11.96%) 1.35 (3.89–0.47) 0.58
DRB1∗ 13:02 0 (0.00%) 0 (0.00%) — —
DRB1∗ 13:12 1 (1.79%) 1 (1.09%) 1.67 (0.10–27.75) 1
DRB1∗ 14:01:01G 1 (1.79%) 9 (9.78%) 0.15 (0.02–1.28) 0.08
DRB1∗ 14:04 0 (0.00%) 1 (1.09%) — —
DRB1∗ 14:05 2 (3.57%) 1 (1.09%) 3.46 (0.30–40.06) 0.55
DRB1∗ 15:01 3 (5.35%) 12 (13.04%) 0.34 (0.09–1.33) 0.11
DRB1∗ 15:02 0 (0.00%) 0 (0.00%) — —
DRB1∗ 01:01 1 (1.79%) 1 (1.09%) 1.67 (0.10–27.75) 1
DRB1∗ 03:01 8 (14.29%) 4 (4.35%) 4.20 (1.13–15.61) 0.04 ∗
DRB1∗ 07:01 2 (3.57%) 3 (3.26%) 1.10 (0.17–7.04) 1
DRB1∗ 08:03 6 (10.71%) 9 (9.78%) 1.12 (0.35–3.58) 1
DRB1∗ 09:01 13 (23.21%) 22 (23.91%) 0.95 (0.37–2.42) 1
DRB1∗ 10:01 1 (1.79%) 0 (0.00%) — —
DRB1∗ 11:01 3 (5.36%) 6 (6.52%) 0.80 (0.18–3.49) 1
DRB1∗ 16:02 2 (3.57%) 5 (5.43%) 0.63 (0.11–3.49) 0.70
KYDS, kidney yang deficiency syndrome. ∗Significant P values (<0.05).

Table 4: Characteristics of the included studies in meta-analysis.

Study Region CHB (n) Controls (n) Type of control HLA genotyping method Reference
Fu China 81 90 Healthy PCR-SSOP [24]
Han China 72 200 Healthy PCR-SSP [16]
Jiang China 52 106 Healthy PCR-SSP [25]
Kong China 51 51 Healthy PCR-SSP [26]
Liu China 102 201 Healthy PCR-SBT [27]
Yang China 54 108 Healthy PCR-SSP [28]
Chen China 120 400 Healthy PCR-SSOP [29]
PCR-SSOP, polymerase chain reaction with sequence-specific oligonucleotide probes; PCR-SSP, polymerase chain reaction with sequence-specific primers;
PCR-SBT, polymerase chain reaction sequence-based typing.
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as an exploratory step to explore the objectivity of TCM
syndromes. Second, we did not validate our results in in-
dependent samples. In the next study, we will enlarge the
sample size and apply trans-ethnic examinations to verify
the results.

5. Conclusions

In this study, we found an association between HLA-DRB1
and HLA-DQB1 polymorphisms and TCM syndromes.
HLA-DRB1∗0301 and HLA-DQB1∗0201 are susceptible
genes of KYDS. It helps to identify the biological mechanism
of KYDS patients of CHB in high risk of progression to LC
and HCC. �ese �ndings provide more opportunities for a
deep understanding of TCM syndromes and exert TCM
superiority in CHB treatment.
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Figure 1: Forest plots of pooled odds ratio with 95% con�dence interval for associations between HLA-DRB1∗08 and CHB. CHB, patients
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