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Background: This study was conducted to investigate the distribution of human leukocyte antigen (HLA)-A 
alleles in advanced squamous cell cervical cancer patients (IIb–IVb SCC) and their relationship to human 
papillomavirus (HPV) status and clinical outcome. 
Methods: From May 2012 to March 2016, 231 advanced SCC patients (169 Uyghur and 62 Han 
individuals) and 197 control subjects (101 Uyghur and 96 Han individuals) from Xinjiang province were 
genotyped for HLA-A by polymerase chain reaction sequence-based typing (PCR-SBT). The frequencies of 
HLA-A alleles were compared among the different groups and the correlation of HLA-A frequencies with 
HPV status and clinical outcome were analyzed. 
Results: (I) Uyghur patients were more likely to be infected with HPV16 or other types of HPV than Han 
patients (P=0.001). Han patients responded better to systematic treatment than Uyghur patients (P=0.001); 
(II) Significantly higher frequencies of HLA-A*01:01, A*03:01 and A*03:02, and lower frequencies of 
HLA-A*11:01, A*24:02 and A*30:01 were observed in the Uyghur control subjects compared with the Han 
control subjects (P<0.05); (III) The frequencies of HLA-A*01:01 and A*68:01 in patients were significantly 
higher than in control subjects (P=0.007 and P=0.033, respectively) while the frequency of A*33:01 in 
patients was lower than in control subjects (P=0.045). The frequency of HLA-A*30:01 in Han patients was 
lower than Han control subjects (P=0.043). However, there was no significant difference in the frequency 
of HLA-A alleles between Uyghur patients and control subjects (P>0.05); (IV) There was no significant 
association between HLA-A alleles and HPV16 status (P>0.05); (V) FIGO stage and treatment condition 
were potential independent predictors for disease-specific survival (DSS) (P=0.027 and P=0.004) while 
only FIGO stage was an independent predictor for DFS (P=0.001). A*30:01 showed a tendency to be an 
independent protective predictor for DSS (P=0.050; HR=0.132; 95% CI: 0.017–0.996). 
Conclusions: Women from two ethnic groups displayed varied HLA-A allele distributions. HLA-A*01:01 
and A*68:01 alleles increase susceptibility to advanced SCC patients while HLA-A*33:01 serves as a 
protective allele. HLA-A*30:01 might be an independent predictor for DSS of advanced SCC.
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Introduction

Cervical cancer (CaCx) is the third most common 
malignancy among women worldwide (1). From 1930 
to 2011, the mortality of CaCx has been continuously 
decreasing as a result of preventive screening and early 
detection of cancer (2). However, in China, there were 
approximately 98,900 newly diagnosed CaCx cases and 
30,500 deaths due to CaCx in 2015 (3). CaCx accounts for 
about one-third of worldwide morbidity and mortality (4-6). 
Thus, CaCx remains a threat to women’s health.

The residents of Xinjiang, China, mainly consist of 
Uyghur and Han populations. Uyghur women displayed 
the highest morbidity and mortality due to CaCx among 
Chinese women (7), making CaCx a disease with an 
especially high incidence in this area, which is partly a result 
of widespread human papillomavirus (HPV) infection (7).  
It is known, however, that HPV infection itself is not 
sufficient to induce tumorigenesis (8), and there are likely 
additional factors that contribute to the development of 
CaCx. Human leukocyte antigens (HLAs), a host genetic 
factor and critical node of the host immune system, play 
an important role in T cell immunity. The HLA system 
includes gene loci located on the short arm of chromosome 
6 at 6p21.3 (9). HLA-A belongs to the classical HLA-I 
molecules. They can present HPV-derived peptides to 
CD8+ T cells, playing a vital role in the suppression of 
HPV infection and the development of CaCx. A number 
of studies have been performed to uncover the relationship 
between HLA-A alleles and various types of disease (10-14),  
the conclusions of which have been varied for different 
populations. Several studies have examined the associations 
between CaCx and HLA in the Xinjiang population, but 
most of these studies focused on HLA class II molecules 
(15,16). Thus, knowledge of any correlations between the 
frequencies of HLA-A alleles and CaCx in Uyghur women 
is limited. Moreover, there is no report available yet on 
HLA-A alleles and clinical outcomes in CaCx patients.

Most of the Uyghur females with CaCx were in the 
middle or late stage of the disease when first admitted to 

the hospital and were unwilling to be treated. These factors 
contributed to a disproportionate level of morbidity and 
mortality among Uyghur CaCx patients. Therefore, it 
would be beneficial to determine factors that contribute to 
the onset of CaCx. In this study, we recruited patients with 
advanced squamous cell cervical cancer (SCC, stage IIb–
IVb), as well as control healthy subjects, from both Uyghur 
and Han populations. The frequencies of HLA-A alleles 
were determined in the two ethnic populations with or 
without SCC. HLA-A alleles were also analyzed in relation 
to HPV status and clinical outcome.

Methods

Subjects

Our study subjects consisted of 231 women (169 Uyghur 
and 62 Han individuals) who were admitted to the 
Department of Gynecologic Radiotherapy, Affiliated 
Tumor Hospital of Xinjiang Medical University for cancer 
screening and initial treatment between May 2012 and 
March 2016. The criteria of International Federation of 
Gynecology and Obstetrics (FIGO) in 2009 (17) were 
used for tumor staging, and all patients were histologically 
diagnosed with SCC and FIGO stage in IIb–IVb. The 
patients received the initial therapy of radiotherapy or 
concurrent radiochemotherapy at our hospital. SCC 
patients who had any CaCx treatment history, such as 
surgery, radiotherapy, chemotherapy or immunotherapy, 
or were simultaneously diagnosed with other cancers, 
were excluded (Table 1). A total of 197 healthy women 
without a family history of CaCx (101 Uyghur and 96 
Han individuals) were recruited as controls from physical 
examination center of the same hospital. 

HPV and HLA typing

All SCC patients were characterized in terms of HPV 
status and HLA genotypes. Vaginal secretions were taken 
from patients to determine HPV status. All patients were 
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informed that they should not use vaginal drugs, wash the 
vagina, or participate in sexual activity 3 days before the 
secretion was taken. Two gynecologists exposed the cervix 
of the uterus and took samples using a disposable cervical 
cell collector (ChaozhouKaipu Biochemistry Co. Ltd., 
China). The HPV subtype in samples was determined by 
the Hybrimax HPV DNA detection method.

Genomic DNA was obtained from peripheral whole 
blood. The DNA was extracted with whole blood genomic 
DNA extraction kits [Tiangen Biotech (Beijing) Co., 
Ltd., Beijing, China]. The DNA concentration and purity 
were determined with a UV spectrophotometer (Thermo 
Fisher Scientific Inc., Waltham, MA, USA). DNA with 
a concentration of 0.5 μg/μL and purity in the range of 
1.7–1.9 was considered to be acceptable for HLA-A typing. 
If the DNA did not reach these requirements, the DNA 
was re-extracted. The final product was stored at −20 ℃ 
before genotyping. HLA-A alleles were genotyped with 
a HLA sequencing commercial kit by polymerase chain 
reaction sequence-based typing (PCR-SBT) according to 
the manufacturer’s instructions (experimental procedures 
of genotyping HLA alleles were completed in BGI Clinical 

Laboratories, Shenzhen, China). Briefly, following PCR 
amplification, the amplified products were purified by 
enzyme digestion and used as a template for sequencing 
reactions for exons 2, 3, and 4. Sequencing reaction 
products were electrophoresed on DNA analyzer and the 
data were analyzed with sequence analysis software.

Clinical treatment and follow-up

All of the patients in this study received radiotherapy or 
concurrent radiochemotherapy as the primary treatment 
for SCC. For radiotherapy, extracorporeal irradiation 
(intensity modulated radiation therapy 50 Gy/25–28 Fx or 
3-dimensional conformal radiation therapy at a dosage of 
45–50 Gy, if imaging or pathology showed metastatic lymph 
nodes in the pelvic cavity, locally added to 55–60 Gy) and 
intracavitary irradiation (intracavitary after loading therapy 
with a dose of 36–42 Gy at point A, 6–7 times/week). On 
the day of intracavitary after loading therapy, extracorporeal 
irradiation therapy was not given. For chemotherapy, PVB 
(50 mg/m2 cisplatin +30 mg/m2 bleomycin hydrochloride 
+1.5 mg/m2 vincristine sulfate) or TP (135 mg/m2 taxol  

Table 1 Clinicopathological characteristics of Uyghur and Han SCC patients

Factor Uyghur, n (%) Han, n (%) χ2 P value

FIGO stage 1.372 0.504

IIb 77 (45.6) 25 (40.3)

IIIa–IIIb 86 (50.9) 33 (53.2)

IVa–IVb 6 (3.6) 4 (6.5)

Tumor differentiation 1.396 0.720

Well 9 (5.3) 2 (3.2)

Moderate 130 (76.9) 47 (75.8)

Poor 18 (10.7) 6 (9.7)

Unknown 12 (7.1) 7 (11.3)

HPV status 13.973 0.001*

HPV16 113 (66.9) 28 (45.2)

Others 27 (16.0) 9 (14.5)

Negative 29 (17.2) 25 (40.3)

Treatment 10.473 0.001*

Radiotherapy 62 (36.7) 9 (14.5)

Radiotherapy + chemotherapy 107 (63.3) 53 (85.5)

*, P<0.05. FIGO, International Federation of Gynecology and Obstetrics; HPV, human papillomavirus; SCC, squamous cell cervical cancer; 
n, number of patients; χ2, chi-square or two-tailed Fisher’s exact test. 
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+50 mg/m2 c isplat in)  were used.  Three cycles  of 
chemotherapy were performed. After completion of therapy, 
patients were followed at 3-month intervals during the first 
2 years and at 6-month intervals thereafter. Survival and 
recurrence data were collected for all patients. Disease-
specific survival (DSS) was defined as the time from diagnosis 
to death due to SCC. Disease-free survival (DFS) was defined 
as the time from diagnosis until the date of first disease 
recurrence (local, regional, distant or a combination) or last 
follow-up in case of no recurrence or disease specific death.

Statistical analysis

SPSS software (version 21.0, IBM Corporation, Armonk, 
NY, USA) was used for statistical analyses. Age comparisons 
were performed with the Student’s t-test. Allele frequencies 
were calculated by direct counting. Chi-square or two-
tailed Fisher’s exact tests were performed to analyze the 
clinicopathological characteristics of the two ethnic groups 
and analyze the different distributions of HLA-A alleles. 
The risk associations were determined by odds ratios (ORs) 
with 95% confidence intervals (CIs). The Kaplan-Meier 
method was used to estimate DSS and DFS, and the groups 
were compared using the log-rank test. Multivariate Cox 
regression was performed to examine the independent 
risk factors, including all variables. P<0.05 was considered 
statistically significant in two-sided tests.

Results

The mean age of the patients at diagnosis was 52.95±10.48 years 
(range, 31.0–81.0 years) while that of control subjects 
was 50.50±9.75 years (range, 29.0–71.0 years). In the 
cancer group, the mean age of the Uyghur patients was 
53.97±10.74 years (range, 31.0–81.0 years), and that of the 
Han patients was 52.57±10.39 years (range, 35.0–75.0 years). 
There was no statistically significant difference between the 
two groups in terms of age at SCC onset (t=0.895, P=0.372). 
The Uyghur patients were significantly different from the 
Han patients in HPV status and treatment condition while 
no statistically significant difference was apparent in FIGO 
stage and tumor differentiation. The Uyghur patients 
were more frequently infected with HPV16 or other HPV 
types compared with the Han patients (P=0.001). The Han 
patients responded better to systematic treatment than 
the Uyghur patients (P=0.001). The clinicopathological 
characteristics of the Uyghur and Han patients with 
advanced SCC are shown in Table 1.

HLA-A distribution

In total, 28 HLA-A alleles were identified in the Uyghur 
and Han control subjects (Figure 1). The most common 
HLA-A allele in the Uyghur control subjects was A*03:01 
(13.9%) while A*24:02 was the most common allele in the 
Han control subjects (22.4%). The frequency of A*03:01 in 
the Uyghur control subjects was significantly higher than 
the Han control subjects (4.2%, P=0.001). On the other 
hand, the frequency of A*24:02 in the Han control subjects 
was significantly higher than the Uyghur control subjects 
(12.9%, P=0.013). Moreover, the frequency of A*01:01 in 
the Uyghur control subjects was 8.4%, compared with 3.1% 
in the Han control subjects. The frequency of A*03:02 
in the Uyghur control subjects was 3.5% while it was 
not detected in the Han control subjects, the differences 
of which were both statistically significant (P=0.025 and 
P=0.015). In contrast, the frequencies of the A*11:01 and 
A*30:01 alleles in the Han control subjects were higher than 
the Uyghur control subjects (18.2% vs. 10.4%, P=0.026 
and 11.5% vs. 1.5%, P<0.001, respectively). These results 
indicated that ethnicity played a role in the distribution of 
the HLA-A alleles.

Different HLA-A allele frequencies also existed between 
SCC patients and control subjects. A total of 36 alleles were 
genotyped in the patients or control subjects. HLA-A*24:02 
was the most common allele in both SCC patients 
and control subjects (13.6% vs. 17.5%). However, no 
statistically significant difference was found in the frequency 
of this allele between the two groups (P=0.118). Different 
frequencies were evident between SCC patients and control 
subjects for some HLA-A alleles. It is worth noting that the 
alleles A*01:01 and A*68:01 were more frequently seen in 
the patients than the control subjects, suggesting that they 
might be considered as risk factors for SCC (11.0% vs. 5.8%, 
P=0.007, OR =2.002, 95% CI: 1.200–3.340 for A*01:01 and 
2.6% vs. 0.5%, P=0.033, OR =5.227, 95% CI: 1.163–23.496 
for A*68:01). In addition, the frequency of A*33:01 in the 
control subjects was 1.0%, whereas it was not detected in 
SCC patients. A significant association between A*33:01 
and SCC was found when comparing the two groups 
(0.0% vs. 1.0%, P=0.045) (Figure 2). When subjects with or 
without SCC were compared within their individual ethnic 
groups, different patterns were evident between the Uyghur 
and Han women. A total of 32 alleles were detected in the 
Uyghur subjects, while only 23 alleles were detected in the 
Han subjects. Compared with the Han SCC patients, the 
Han control subjects had a significantly higher chance of 
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Figure 1 The frequencies of the human leukocyte antigen (HLA)-A alleles in Uyghur and Han control groups. *, P<0.05.

Figure 2 Frequencies of HLA-A alleles in patients and control subjects. HLA, human leukocyte antigen. *, P<0.05. HLA, human leukocyte 
antigen.

carrying the allele A*30:01, suggesting a protective role of 
A*30:01 for SCC (4.8% vs. 11.5%, P=0.043, OR =0.393, 
95% CI: 0.155–0.999) (Figure 3). On the contrary, there 
was no statistically significant difference in the frequencies 
of any HLA-A alleles between the Uyghur patients and the 
control subjects (Figure 4). These results suggested that 
different HLA-A alleles were responsible for conferring 
susceptibility to, or protection against SCC in different 
ethnic groups, indicating genetic factors might influence 
onset of the disease.

HLA-A distribution, HPV infection status, and disease 
outcome

When analyzing the association between the distribution 

of HLA-A alleles and HPV status, we did not identify 
any HLA-A alleles correlated with HPV16 in any of the 
SCC patients (data not shown). At the end of our follow-
up (July 2017), we had lost contact with 40 patients  
(32 Uyghur and 8 Han women) because their phone number 
was wrong or had been canceled. Thus, the lost follow-
up rate was 17.3% (18.9% for Uyghur and 12.9% for Han 
patients). One Uyghur patient died of intestinal obstruction 
during treatment. Finally, follow-up information from 
190 patients was obtained. Meanwhile, information on 
FIGO stage, tumor differentiation and treatment condition 
were collected. At this point, the median follow-up of 
the patients was 25.5 months (range, 3.0–61.0 months)  
(25.0 months for Uyghur and 27.0 months for Han). The 
results of the Kaplan-Meier curves and log rank tests 
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indicated that the Uyghur and Han SCC patients had similar 
DSS and DFS (P=0.153 and P=0.219) (data not shown). 
However, a higher DSS was observed in patients with the 
A*30:01 allele if the Uyghur and Han patients were analyzed 
together. More specifically, of the 16 patients carrying 
this allele, only one died of SCC. Of the 174 patients  
who did not carry the allele, 40 died of SCC. The DSS of 
A*30:01 carriers and non-carriers were 93.8% and 77.0%, 
respectively, with a significant difference between the two 
groups (P=0.044) (Figure 5A). The presence of A*30:01 also 
showed a tendency to correlate with increased DFS among 
all advanced SCC patients. One of the 16 patients with 
the A*30:01 had a recurrence while 38 of the 174 patients 
who were without this allele had recurrence. The DFS of 
A*30:01 carriers and non-carriers were 93.8% and 78.2%, 

respectively (P=0.060) (Figure 5B). The patients with the 
A*68:01 allele tended to demonstrate poorer DSS and DFS 
compared to non-carrier patients. To be specific, of the 
nine patients carrying this allele, the four died of SCC. Of 
the 181 patients who did not carry the allele, 37 died of 
SCC. The DSS of A*68:01 carriers and non-carriers were 
55.6% and 79.6%, respectively (P=0.065). Four of the nine 
patients with A*68:01 allele had a recurrence while 35 of the 
181 patients who were without this allele had recurrence. 
The DFS of A*68:01 carriers and non-carriers were 
55.6% and 80.7%, respectively (P=0.079) (Figure 5C,D).  
No differences were observed with the other alleles when 
the two ethnic groups were analyzed together. When 
Uyghur or Han patients were compared with the control 
subjects from the same ethnic group, Uyghur patients 
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Figure 3 Frequencies of HLA-A alleles in Han patients and control subjects. HLA, human leukocyte antigen. *, P<0.05. HLA, human 
leukocyte antigen.
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carrying A*30:01 allele displayed a tendency for higher 
DSS (carriers vs. non-carriers, 100% vs. 73.8%, P=0.069) 
(Figure 5E), whereas no difference was observed in Han 
patients or for other alleles. In order to avoid the effect of 
treatment on patient prognosis, 139 patients treated with 
concurrent radiochemotherapy and 51 patients treated with 
radiotherapy were analyzed separately for survival analysis. 
The presence of A*30:01 showed a tendency to correlate 
with increased DSS among the patients only received 
radiotherapy (carriers vs. non-carriers, 100% vs. 57.4%, 
P=0.079) when there is no statistical difference in patients 
who received concurrent radiochemotherapy (Figure 5F).

Univariate Cox proportional hazards model analysis 
was performed to determine prognostic factors for DFS 
and DSS on all SCC patients. The factors investigated 
included HLA gene distribution and other already known 
risk factors, such as age, FIGO stage, tumor differentiation, 
treatment condition, and HPV status. Treatment condition 
was significantly related to an increased DSS (P<0.001,  
HR =0.287, 95% CI: 0.154–0.534) while age and FIGO 
stage were negatively correlated to DSS (P=0.048, HR 
=1.030, 95% CI: 1.000–1.060 and P=0.019, HR =1.878, 
95% CI: 1.109–3.179, respectively). Advanced FIGO 
stage was the only factor that was significantly related to 
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Table 2 Univariate and multivariate Cox regression of HLA alleles and clinicopathological parameters on DSS and DFS

Factors Pcoxuni HRcoxuni (95% CI) Pcoxmul HRcoxmul (95% CI)

DSS

Age 0.048* 1.030 (1.000–1.060) 0.125 1.024 (0.702–1.723)

Tumor differentiation 0.111 1.396 (0.926–2.103) 0.678 1.100 (0.702–1.723)

FIGO stage 0.019* 1.878 (1.109–3.179) 0.027* 1.843 (1.072–3.169)

Treatment <0.001* 0.287 (0.154–0.534) 0.004* 0.364 (0.181–0.730)

HPV16 0.272 0.692 (0.358–1.335) 0.892 1.050 (0.523–2.107)

A*01:01 0.225 1.559 (0.762–3.191) 0.279 1.526 (0.709–3.284)

A*30:01 0.074 0.157 (0.020–1.197) 0.050 0.132 (0.017–0.996)

A*68:01 0.077 2.548 (0.904–7.180) 2.283 2.283 (0.760–6.859)

DFS

Age 0.304 1.016 (0.986–1.047) 0.169 1.023 (0.990–1.056)

Tumor differentiation 0.489 1.173 (0.747–1.842) 0.660 1.113 (0.690–1.795)

FIGO stage 0.002* 2.341 (1.362–4.024) 0.001* 2.559 (1.449–4.521)

Treatment 0.155 0.616 (0.316–1.201) 0.580 0.808 (0.378–1.724)

HPV16 0.944 1.023 (0.540–1.938) 0.425 1.317 (0.669–2.592)

A*01:01 0.361 1.415 (0.671–2.984) 0.117 1.902 (0.852–4.246)

A*30:01 0.094 0.180 (0.024–1.336) 0.066 0.148 (0.019–1.132)

A*68:01 0.091 2.444 (0.867–6.892) 0.102 2.550 (0.831–7.826)

*, P<0.05. HLA, human leukocyte antigens; DSS, disease-specific survival; DFS, disease-free survival; Pcoxuni, P value of univariate COX 
regression; Pcoxmul, P value of multivariate COX regression; HRcoxuni, hazard ratio of univariate COX regression; HRcoxmul, hazard ratio of 
univariate and multivariate COX regression; CI, confidence interval; FIGO, International Federation of Gynecology and Obstetrics. 

a decreased DFS (P=0.002, HR =2.341, 95% CI: 1.362–
4.024). No significant difference was observed between the 
A*30:01 and A*68:01 carriers in terms of DSS and DFS, 
though there was a tendency for them to relate to DSS and 
DFS (P=0.074 and P=0.077 for DSS, P=0.094 and P=0.091 
for DFS). To determine if these factors were independent 
prognostic factors for advanced SCC, multivariate Cox 
regression analysis also was performed on all SCC patients. 
Results showed that FIGO stage and treatment condition 
were two independent predictors for DSS (P=0.027,  
HR =1.843, 95% CI: 1.072–3.169 and P=0.004, HR =0.364, 
95% CI: 0.181–0.730, respectively) while only FIGO 
stage was an independent predictor for DFS (P=0.001,  
HR =2.559, 95% CI: 1.449–4.521) (Table 2). A*30:01 
showed a tendency to be independent protective predictor 
for DSS (P=0.050, HR =0.132, 95% CI: 0.017–0.996). 
When the Uyghur and Han SCC patients were analyzed 
separately, no HLA-A allele was found to be significantly 

related to DSS and DFS (data not shown).

Discussion

A number of studies have demonstrated that HLA-A alleles 
are associated with susceptibility or protection against CaCx. 
However, various conclusions have been drawn from studies 
conducted among different populations on the association 
of HLA-A alleles with CaCx. The diverse genetic 
composition of study subjects among different studies 
might be one reason for the inconsistency. With respect 
to HLA-A alleles, a significantly elevated risk for SCC was 
observed in American populations with the A*03:01 allele 
(OR =1.4, 95% CI: 1.1–1.9) (10). With high-resolution 
analysis, 39 HLA-A alleles were identified in Indian 
populations and A*02:01, A*02:35, and A*33:01 were found 
to be associated with an increased risk, while A*24:44 and 
A*32:01 were associated with a decreased risk for CaCx (11).  
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In a study conducted among Han women, a total of  
28 alleles for HLA-A were genotyped, although none of 
the alleles were statistically correlated with the onset and 
development of SCC (18). A study performed on Japanese 
women reported that the allele A*24:02 was associated 
with an increased risk of CaCx (19). A study in Chinese 
women from Hong Kong on the association between the 
distribution of HLA-A alleles and CaCx incidence reported 
that HLA-A*02:07/A*24:02 was associated with a decreased 
risk whereas, HLA-A*11:04 was associated with an increased 
risk for CaCx (20). Significant differences of in HLA-A 
allele frequencies between CaCx patients and healthy 
females in Switzerland have also been reported (21). The 
results of many of these studies are inconsistent, however, 
especially with respect to different countries and different 
races. In some cases, the same race in different regions 
has produced different results. This may be different from 
the genetic diversity of women in different countries, 
regions, and races. It may also be related to the inclusion 
and exclusion criteria, the selection criteria of the control 
group, the number of cases, and the testing methods used 
in these studies. These reasons lead to deviations and even 
conflicting results. Although some conflicts are apparent 
in the results, it is still apparent that HLA-A alleles are 
correlated with the incidence of CaCx.

The incidence of CaCx among the Uyghur population 
is 527/100,000, which is much higher than the average 
incidence of 126.94/100,000 in China as a whole country. 
Positive and negative correlations of HLA genes with CaCx 
have been reported among the Uyghur population (15).  
However, HLA-A alleles have not been studied as 
extensively in Uyghur women from China. In this study, 
we found that different HLA-A allele distributions exist 
between Uyghur and Han women control subjects, 
suggesting distinct HLA allele distributions exist in different 
ethnic groups. These distinct alleles may contribute to the 
unusual high incidence of SCC among Uyghur women. 

In this study, we found that a different HLA-A 
distribution existed between the control subjects from 
the Uyghur and Han populations. Thus, we propose 
that ethnicity plays a role in the distribution of HLA-A 
alleles. The comparison between 231 SCC patients and  
197 control subjects from the Uyghur and Han populations 
led to the finding that the alleles A*01:01 and A*68:01 were 
more frequently observed in SCC patients, suggesting 
they might be responsible for an increased susceptibility 
to advanced SCC (P=0.007, OR =2.002 and P=0.033,  
OR =5.227). However, no statistically significant difference 

was found when women with or without SCC were 
compared within their own ethnic groups (Uyghur patients 
and control subjects: 12.7% vs. 8.4%, P=0.123 for A*01:01, 
3.6% vs. 1.0%, P=0.126 for A*68:01. Han patients and 
control subjects: 6.5% vs. 3.1%, P=0.161 for A*01:01 while 
no distribution of A*68:01 was observed). This might 
be caused by the relatively small sample cohort size in 
populations with complex genetic backgrounds living in 
Xinjiang, China. Interestingly, the frequency of A*01:01 
in the Uyghur control subjects was higher compared with 
Han control subjects (8.4% vs. 3.1%, P=0.025). We also 
found this allele was enriched in Uyghur patients compared 
with the Uyghur control subjects. This might partly explain 
why the Uyghur women are more susceptible to CaCx than 
Han women. It will be worthwhile elucidate the mechanism 
behind the connection between A*01:01 and CaCx in future 
studies.

The allele A*33:01 was only identified in control subjects 
(1.0%), making its frequency significantly different from 
that in SCC patients (P=0.045), suggesting this allele might 
serve as a protective gene for advanced SCC. It is worth 
noting that A*33:01 was more common in Uyghur control 
subjects than Uyghur SCC patients, although the difference 
was not statistically significant (P=0.052). The difference 
may become more significant with a larger sample size. It 
will also be worthwhile to test if this allele protects against 
advanced SCC. Moreover, we noticed that the frequency of 
A*30:01 in Han patients was significant lower than in Han 
control subjects (4.8% vs. 11.5%, P=0.043, OR =0.393), 
which suggested that A*30:01 was a protective allele for 
Han women. However, no similar pattern for A*30:01 was 
observed between Uyghur patients and control subjects 
(4.1% vs. 1.5%, P=0.145). It is also worth mentioning that 
the frequency of the A*30:01 allele in Uyghur control 
subjects was significantly lower compared with Han control 
subjects (1.5% vs. 11.5%, P<0.001). The decreased chance 
of having A*30:01 allele in the Uyghur women may have 
contributed to the relatively high incidence of SCC. There 
are approximately 15 high-risk HPV types that cause 
approximately 95% of all cervical carcinomas. HPV16 
accounts for about 50% of all cases (22). In this study, 
however, there was no statistically significant association 
between HLA-A alleles and HPV16 status. 

In addition, we evaluated the relationship between 
HLA-A alleles and clinical outcome in the Uyghur and 
Han patients with advanced SCC. Results of univariate 
and multivariate Cox regression indicated that several 
clinicopathological parameters were related to DSS or 
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DFS in patients regardless of the ethnicity (Table 2). None 
of the HLA-A allele was found to be significantly related 
to DSS or DFS. A*30:01 was marginally related to onset 
and development of advanced SCC. We believe that with 
a larger sample size, we might be able to obtain a clearer 
picture of the relationship between A*30:01 and SCC. In 
summary, this is the first report of the differences in the 
distribution of HLA-A alleles in the Uyghur and Han 
women with advanced SCC living in Xinjiang, China. 
Our results suggest that in women from the Uyghur and 
Han populations, different HLA-A alleles may contribute 
to the development of advanced SCC and to some extent 
may influence the prognosis. These results confirm the 
complexity and genetic polymorphisms of the HLA system, 
and further confirm that different frequencies of expression 
of HLA alleles associated with SCC exists between two 
ethnic groups with different genetic backgrounds, such 
as Uygur and Han women. Some HLA-A alleles were 
not statistically significantly associated with SCC in this 
study, but a tendency was discernible. In future research, 
expanding the cohort size will help to test the hypothesis 
generated in this study.

Conclusions

Our findings indicated that two ethnic populations living in 
the same geographic area displayed different characteristics 
of the same cancer. In addition, individuals from two ethnic 
groups displayed different HLA-A gene distributions. 
HLA-A alleles may affect the occurrence and development 
of advanced SCC in both the Uyghur and Han women. 
More specifically, the alleles A*01:01 and A*68:01 are 
potential susceptibility factors for advanced SCC while 
HLA-A*33:01 might serve as a protective allele. The allele 
A*30:01 might be an independent predictor of advanced SCC.
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