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Abstract 

Objective  We aimed to elucidate the rates of repeat HIV testing and incident HIV diagnosis, and baseline 
CD4+ T cell count among individuals attending HIV voluntary counseling and testing (VCT) clinics in Wuxi, China. 

Methods  A repeat HIV testing within 12 months was recorded if individuals had their first test with 
negative results, during 2013-2014 and retested within 12 months. An incident HIV diagnosis was 
recorded if individuals had their first test with negative results, during 2013-2015 and had a subsequent 
positive result at any point by the end of 2015. Data on HIV testing and diagnosis among individuals 
attending 32 VCT clinics from 2013 to 2015 and HIV diagnosis from other clinical services in Wuxi, China, 
were retrieved. A multivariate logistic regression model was used to analyze factors associated with 
repeat HIV testing. Cox regression was used to evaluate factors associated with incident HIV diagnosis. 

Results  From 2013 to 2014, 11,504 individuals tested HIV negative at their first recorded test, with 655 
(5.7%) retesting within 12 months. Higher repeat HIV testing within 12 months was associated with male 
gender [adjusted odds ratio (aOR) = 1.7, 95% confidence interval (CI): 1.4-2.2], risk behaviors 
[commercial heterosexual behaviors (aOR = 1.4, CI: 1.1-1.6), male-male sexual behaviors (aOR = 3.7, CI: 
2.7-4.9)], injection drug use (aOR = 9.9, CI: 6.5-15.1), and having taken HIV tests previously (aOR = 2.0, 
CI: 1.6-2.4). From 2013 to 2015, 1,088 individuals tested negative on HIV test at their visit and at ≥ 2 
subsequent tests; of them 30 had incident HIV diagnosis. The overall rate of incident HIV diagnosis 
among all VCT individuals was 1.6 (95% CI: 1.1-2.1) per 100 person-years. Incident HIV diagnosis was 
associated with male gender [adjusted hazard ratio (aHR) = 8.5, 95% CI: 1.9-38.1], attending 
hospital-based VCT clinics (aHR = 7.8, 95% CI: 1.1-58.3), and male-male sexual behavior (aHR = 8.4, 95% 
CI: 1.5-46.7). Individuals diagnosed at VCT clinics had higher CD4+ T cell count compared with those 
diagnosed at other clinical services (median 407 vs. 326 copies/mm3, P = 0.003). 

Conclusion  VCT individuals in Wuxi, China, had a low repeat HIV testing rate and high HIV incidence. 
VCT-clinic-based interventions aimed at increasing repeat HIV testing are needed to detect more cases 
at an earlier stage, especially among individuals at high risk for HIV infection such as men who have sex 
with men. 
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INTRODUCTION 

requent HIV testing is associated with 
timely HIV diagnosis and treatment 
among people at risk for HIV infection[1]. 

Early initiation of antiretroviral therapy (ART) is 
associated with improved health in HIV-positive 
individuals and interrupted onward transmission to 
uninfected individuals[2-3]. Through voluntary 
counseling and testing (VCT), individuals who test 
HIV negative gain an opportunity for personalized 
health education and counseling on HIV prevention, 
which may help them to reduce the high-risk sexual 
behaviors to avoid HIV infection[4].  

In many countries, VCT clinics are the main 
platform for HIV testing, HIV prevention efforts, and 
linkage to care programs[5-6]. In 2011, the State 
Council of China issued the ‘Five Expands, Six 
Strengthens’ strategy, calling for increased HIV 
testing among at-risk populations and care and 
support for those infected[7]. Initiated in 2001[8], VCT 
clinics in China are located at local centers for 
disease control and prevention, hospitals, maternal 
and child health care institutions, and community 
health service centers. Since sexual transmission has 
become the dominant route[9], health authorities in 
China encourage VCT clinics to increase HIV testing 
frequency among high-risk populations, including 
men who have sex with men (MSM), female sex 
workers (FSWs), and individuals of FSWs. 

In Wuxi, China, VCT and provider-initiated HIV 
testing and counseling (PITC) were considered as 
two main measurements implemented for 
expanding HIV testing. Before the end of 2012, there 
were only 10 VCT clinics in Wuxi. From January 1, 
2013, services from VCT clinics were expanded to 
more medical institutions, and 22 new VCT clinics 
were established. These 32 VCT clinics in Wuxi jointly 
serviced approximately 8,000 unique individuals 
every year since 2013. In 2015, PITC was initiated in 
eight general hospitals among clinical visitors with 
sexually transmitted diseases (STDs) in order to 
detect potential HIV-positive individuals. Every year, 
over 5,000 clinical visitors with STDs were advised to 
test HIV, and about 80.0% of them accepted the HIV 
testing service. 

The rate of HIV testing in the past 12 months 
has remained low among these at-risk populations 
as reported in several cross-sectional studies in 
China[10-12]. As reported, there were over 143 million 
HIV testing person-times in China in 2015, of which 
more than 2.3 million person-times tested HIV in 

about 6,000 VCT clinics[13]. Local CDCs in Wuxi 
conduct free baseline CD4+ T cell count 
measurement for HIV-positive individuals every 3 
months. As a result, the time interval between HIV 
diagnosis and baseline CD4+ T cell count 
measurement varies among HIV-positive individuals. 
The 2015 World Health Organization HIV Treatment 
Guidelines recommend the treatment ART to be 
initiated in everyone living with HIV at any CD4 cell 
count[14]. The Chinese government started providing 
ART to all HIV-positive people since June 2016 
regardless of their CD4+ T cell count[15]. However, the 
uptake of VCT HIV testing services among these 
populations in China has not been well documented. 
In this study, we aimed to elucidate the HIV testing 
uptake, repeat HIV testing, and incident HIV 
diagnosis in individuals attending VCT clinics and 
compare CD4+ T cell levels between individuals 
diagnosed at VCT clinics and those diagnosed in 
other health care institutions in Wuxi, China. 

MATERIALS AND METHODS 

Description of Study Site and Data Collection 

Wuxi, located in Jiangsu province in Eastern 
China, is an economically developed city, with a 
population of 6.5 million and per capita income of 
20,000 USD as of 2015[16]. HIV epidemic in Wuxi is 
similar to most other economically developed cities 
in China, where sexual transmission has been the 
primary transmission route and high HIV incidence 
was detected among MSM[9,17]. All VCTs in Wuxi 
provide free, anonymous, and confidential HIV 
testing together with syphilis and hepatitis C virus 
screening. All counselors had a professional 
background of medical science and had been trained 
to master the skills of determining individual HIV risk, 
providing health education on HIV and HIV 
transmission, explaining how to reduce HIV infection 
risk, and clarifying the meaning of HIV test results. 

A standardized questionnaire was designed by 
the Chinese CDC under ethical consideration by the 
Ethics Committee of China CDC according to the 
guidelines of the United Nations Programme on 
HIV/AIDS (UNAIDS) and the World Health 
Organization. This questionnaire was administered 
to individual testers and included socio-demographic 
characteristics, risk behaviors, previous HIV testing 
history, and phone number. In our study, ‘male-male 
sexual behavior’ refers to commercial and 
non-commercial oral/anal sex between men, and 
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‘commercial heterosexual behavior’ refers to a man 
paying for oral/vaginal sex with a woman or a woman 
selling oral/vaginal sex to a man, unless otherwise 
specified. The type of hosting institute and reason for 
attendance were recorded. Blood samples were drawn 
from individuals to test for HIV. People who were 
screened HIV positive would be given further 
confirmatory tests. All these information in the 
questionnaire were entered into the VCT information 
module in the Chinese National HIV/AIDS 
Comprehensive Control Information System (CNHCCIS) 
by the counselors. Data on HIV testing from all 32 VCT 
clinics in Wuxi between January 1, 2013 and December 
31, 2015 as well as the HIV diagnosis from other 
clinical services from CNHCCIS were retrieved in our 
study. The phone number, being either a mobile 
phone or landline number; gender; and birthday were 
used to identify unique individuals. 

As normal practice, all cases newly diagnosed 
with HIV either at VCT clinics or at other clinical 
services, including comprehensive hospitals, 
specialized hospitals, community health service 
centers, and private clinics, are immediately 
reported through case-reporting information module 
in the CNHCCIS. These patients are followed-up and 
advised to test for CD4+ T cell count as soon as 
possible at a local CDC or specialized hospital. If 
individuals test out of Wuxi, the CD4+ T cell count 
will be recorded and entered into the CNHCCIS when 
they come back to Wuxi through a general follow-up. 
Information on socio-, risk behaviors, CD4+ T cell 
count, and phone number are also included in the 
case-reporting information module in the CNHCCIS. 
A baseline measurement of CD4+ T cell count is 
usually conducted within 3 months since HIV 
diagnosis. This study was approved by the ethical 
review committee Wuxi Centre for Disease Control 
and Prevention and informed consents were signed 
by all participants voluntarily. 

 

Inclusion Criteria 

All HIV testing records from all 32 VCT clinics in 
Wuxi, China, between January 1, 2013 and 
December 31, 2015 were included in this study. 

Exclusion Criteria 

Testing records were excluded where 1) an 
invalid phone number was provided, 2) an HIV test 
occurred after a previous HIV diagnosis, and 3) a 
repeat test was performed within 1 month since the 
last HIV test, due to suspected window period. 

Statistical Analysis 

Descriptive statistics were used to describe the 
baseline characteristics, HIV testing behaviors, and 
HIV positivity among individuals. In the calculation of 
repeat HIV testing, only individuals who tested 
negative for HIV at their first recorded test in either 
2013 or 2014 were included. Repeat HIV testing was 
recorded if an individual retested within 12 months 
since their first recorded test during 2013-2014. 
Individuals who came in 2015 were not included as 
they would not have 12 months to follow-up due to 
the study time period was limited by the end of 2015. 
Earlier HIV diagnosis was defined as those 
HIV-positive individuals whose baseline CD4+ T cell 
count was ≥ 200 copies/mm3. Univariate logistic 
regression models were used to screen variables 
associated with repeat HIV testing. Variables with a  
P value of < 0.10 were entered in a multivariate 
model. In the calculation of incident HIV diagnosis, 
only individuals who were tested negative for HIV at 
their first recorded test and who had two or more 
HIV testing records from 2013 to 2015 were included. 
Individuals who came in 2015 were included as long 
as they had two tests, whereas those who retested 
within 1 month were excluded in the calculation of 
the incident HIV diagnosis according to the exclusion 
criteria. The date of the last HIV test or date of the 
first positive HIV test was considered as the endpoint. 
Person-years were used to calculate the rate of 
incident HIV diagnosis. A Cox proportional hazards 
regression was conducted to evaluate the factors 
associated with incident HIV diagnosis. Patients’ 
characteristics at the first HIV test were used. A 
chi-square test was conducted to evaluate the 
differences in the characteristics between individuals 
who were diagnosed at VCT clinics (Group I) and 
those diagnosed at other testing services (Group II). 
Median and inter-quartile range (IQR) were used to 
describe the baseline CD4+ T cell count in HIV-infected 
individuals. A rank-sum test was used to analyze the 
differences in baseline CD4+ T cell count and the 
interval between HIV diagnosis and baseline CD4+ T 
cell count measurement between Groups I and II. All 
statistical analyses were conducted using Stata version 
13.0 (Stata Corp. LP, College Station, TX, US). 

RESULTS 

As shown in Figure 1, a total of 16,535 
individuals had 18,237 episodes of HIV testing at 32 
VCT clinics in Wuxi, China, between January 1, 2013 
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and December 31, 2015. Among these individuals, 
61.1% were women including 3,125 pregnant 
women, 61.5% were younger than 30 years, 58.8% 
were married, 46.8% had high school education or 
lower, and 78.3% were residents of Wuxi. 
Meanwhile, 31.4% reported previous HIV testing 
[14.2% for people who have commercial 
heterosexual behavior (PWCH), 35.5% for MSM, and 
88.8% for injection drug users (IDUs)]. In male 
individuals, 29.0% reported male-male sexual 
behaviors, 22.0% reported casual non-commercial 
heterosexual behaviors, and 38.1% reported having 
commercial heterosexual behaviors at the first 

recorded test. In female individuals, 18.0% reported 
casual non-commercial sex with a man, and 20.3% 
reported having sold sex to a man. At first recorded 
HIV test, 1.5% of the individuals were diagnosed with 
HIV, with male individuals having higher rate than 
female individuals (2.9% vs. 0.7%, P < 0.05) and MSM 
having the highest rate among all individuals (7.7%); 
2.3% of the individuals were diagnosed with syphilis 
(Table 1). Approximately 29.8% of the individuals 
attending hospital-based VCT clinics and only 5.3% of 
those visiting VCT clinics affiliated to community 
health service centers reported having ever had 
male-male sex (P < 0.05). 

 

 

Figure 1. Flow chart of HIV testing in VCT clinics and HIV diagnosis in Wuxi, China, from 2013 to 2015. 
*Other services included clinical services provided in comprehensive hospitals, specialized hospitals, 
community health care centers, and private clinics. 
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A total of 11,504 individuals had their first 
recorded HIV test in either 2013 or 2014. Of these, 
655 (5.7%) retested HIV within 12 months (4.1% for 
PWCH, 17.1% for MSM, and 52.5% for IDUs). Among 
pregnant women, only 32 (1.0%) retested HIV  
within 12 months. In a multivariable analysis, repeat 
HIV testing within 12 months was associated    
with being male [adjusted odds ratio (aOR) = 1.7, 
95% confidence interval (CI): 1.4-2.2], risk  

behaviors [commercial heterosexual behavior (aOR = 
1.4, 95% CI: 1.1-1.6), male-male sexual behavior 
(aOR = 3.7, 95% CI: 2.7-4.9), and injection drug use 
(aOR = 9.9, 95% CI: 6.5-15.1)], and having taken HIV 
test previously prior to study baseline (aOR = 2.0, 
95% CI: 1.6-2.4) (Table 2). About one-third of 
individuals (3,657, 31.8%) had previous HIV testing 
(13.5% for PWCH, 36.9% for MSM, and 90.6% for 
IDUs). 

Table 1. Characteristics of Individuals at First Recorded HIV Test at  
VCT Clinics in Wuxi, China, from 2013 to 2015 

Characteristics N % No. HIV+ % HIV+ 
Total 16,535 100.0 252 1.5 
Gender     

Female 10,107 61.1 68 0.7 
Male 6,428 38.9 184 2.9 

Age (year)     
< 30 10,160 61.5 117 1.2 
≥ 30 6,375 38.5 135 2.1 

Marriage     
Not married 6,814 41.2 123 1.8 
Married 9,721 58.8 129 1.3 

Education     
≤ High school 7,744 46.8 107 1.4 
> High school 8,791 53.2 145 1.6 

Residency     
Permanent residents in Wuxi 12,943 78.3 198 1.5 
Migrants 3,592 21.7 54 1.5 

Type of hosting institute     
Community health service center 6,604 39.9 59 0.9 
Hospital 3,084 18.7 74 2.4 
Center for disease control and prevention 6,847 41.4 119 1.7 

Risk category     
Casual non-commercial heterosexual behaviors 3,237 19.6 15 0.5 
Commercial heterosexual behaviors 4,498 27.2 34 0.8 
Male-male sexual behaviors 1,867 11.3 143 7.7 
Injection drug use 282 1.7 10 3.5 
Prenatal health check 3,025 18.3 1 0.03 
Premarital health check 1,056 6.4 2 0.2 
Spouse/sexual partner tested positive 428 2.6 8 1.9 
Other 2,142 13.0 39 1.8 

Previous HIV testing     
No 11,349 68.6 165 1.5 
Yes 5,186 31.4 87 1.7 

Syphilis     
Negative 15,443 93.4 233 1.5 
Positive 388 2.3 7 1.8 
Unknown 704 4.3 12 1.7 

Calendar year of initial test     
2013 6,058 36.6 83 1.4 
2014 5,446 32.9 81 1.5 
2015 5,031 30.4 88 1.7 
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The rates of previous HIV testing and retesting 
within 12 months among MSM were still suboptimal, 
with less than half of MSM having taken HIV test 
previously and less than 1 in 5 MSM retesting within 
12 months. These figures point to the necessity of 
enhancing sexual health education in MSM initially 
tested negative for HIV. A study from Switzerland 
found that the majority of patients would have liked 
their physicians to ask them questions concerning 
their sexual life and advise on safe sexual practices. 
However, only a small fraction of doctors 
consistently do so[21]. The proper explanation of the 
negative result and emphasis on safe sexual practice 
by doctors, nurses, and counselors at VCT clinics are 
crucial to the adoption of protective measures in 
order to avoid potential HIV transmission among 
individuals tested negative for HIV. Otherwise, 
individuals may continue to have high-risk sexual 
behaviors. In many countries, including China, the 
guidelines recommend that MSM should undergo 
HIV testing at least every 12 months, and MSM with 
high-risk sexual behaviors should test every 3-6 
months[22-24]. Interventions aimed at increasing HIV 
testing rates among MSM attending VCT clinics are 
needed. Studies have shown that 
sexual-health-clinic-based interventions, including 
short text message reminder, emails, and electronic 
prompts on clinic computers, contributed to the 
increased HIV testing rates among MSM attending 
sexual health clinics[25]. These interventions warrant 
trials in VCT clinics in China. Studies showed that 
individuals who had repeat HIV testing were more 
likely to engage in high-risk behaviors[26-27]. Doctors 
should pay special attention to repeat testers and 
ensure timely HIV testing and health education. 

We found that HIV cases diagnosed at VCT 
clinics were at earlier stage compared with those 
diagnosed at other services. The time intervals 
between HIV diagnosis and baseline CD4+ T cell 
count measurement were comparable between the 
two groups of cases. This result indicated that VCT 
clinics tended to attract people at earlier stage of 
HIV infection. Thanks to the scale-up of expanded 
HIV testing in China in the past few years, the 
country saw a steady increase in baseline CD4+ T cell 
count immediately after HIV diagnosis, from 221 
copies/mm3 in 2006 to 314 copies/mm3 in 2012[28]. 
However, late HIV diagnosis was still common in 
China[29]. The median CD4+ T cell count of 407 
copies/mm3 detected in our study was higher than 
that reported among newly diagnosed HIV cases in 
South Africa[30] of 364 copies/mm3 and other cities in 

China, such as Chongqing (302)[31] and Kunming 
(379)[32], but still lower than that in developed 
countries such as Australia (440)[33] and America 
(543)[34]. Measures are needed to further expand HIV 
testing coverage and increase HIV testing frequency 
among at-risk populations, in order to diagnose 
cases at earlier stage. More frequent baseline CD4+ T 
cell count measurements should be in place to avoid 
loss to follow-up among HIV-positive individuals on 
treatment. 

Previous studies have reported that syphilis 
positivity was associated with incident HIV 
infection[35,36]. However, only a small number of 
individuals were tested positive for syphilis at their 
first recorded test in our study, restricting the 
statistical power to detect syphilis infection as a risk 
factor for incident HIV diagnosis. The results 
indicated that individuals tested at hospital-based 
VCT clinics were almost eight times more likely to be 
diagnosed with HIV than those tested at VCT clinics 
affiliated to community health service centers. This 
may be largely due to the fact that patients in the 
hospital setting are most likely tested due to the 
illness that prompted their admission, while those at 
community sites are almost always healthy. In China, 
hospital-based VCT clinics are usually located in the 
dermatology and venereology departments. 
Previous studies showed that unprotected sexual 
behaviors were prevalent among individuals 
attending these departments in China[37]. MSM 
attending these departments often had anorectal 
symptoms such as anogenital warts and anal fistula, 
which are associated with elevated risk for HIV 
infection. In our study, nearly one-third of male 
individuals attending VCT clinics operated in 
hospitals reported having ever had male-male sexual 
behavior compared with only 5% among male 
individuals attending VCT clinics affiliated to 
community health service centers. 

The results in our study had some potential 
limitations. Although a large number of testing 
records were used, the sample in our study may not 
represent the general population. As our study 
included all testing data from Wuxi from 2013 to 
2015, the sample was representative of the Wuxi 
population in terms of test-seeking behavior and 
screening prevalence. Secondly, repeat testing rate 
could have been underestimated. Although the 
phone number is a relatively stable identifying 
variable, some individuals may change it at some 
stage. As a result, the same individual could have 
been counted multiple times if they reported 
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different phone numbers at different visits. 
Fortunately, the great majority of individuals were 
permanent residents in Wuxi, and presumably only a 
few individuals would have changed their phone 
numbers during the study period. Thirdly, the 
national VCT individual questionnaire does not 
include detailed questions about individuals’ sexual 
risk behaviors. Therefore, the impact of behavioral 
change on individuals’ decision to have a repeat 
testing was not analyzed. Fourthly, we were not able 
to compare the risk behaviors in repeat testers 
between the testing encounters, because detailed 
information on the risk behavior were not collected 
in the standard questionnaire provided by Chinese 
CDC. Finally, the HIV testing records at services other 
than VCT clinics were not collected, restricting our 
ability to estimate the repeat testing and incident 
HIV diagnosis among individuals attending those 
services. 

In conclusion, our findings suggest that repeat 
HIV testing remained uncommon among at-risk 
populations in China. VCT-clinic-based interventions 
aimed at increasing repeat HIV testing are needed to 
detect more cases at earlier stage, especially among 
individuals at high risk for HIV infection such as MSM. 
HIV testing at VCT clinics need to be further 
intensified to achieve frequent testing and earlier 
diagnosis of cases. 

CONFLICT OF INTEREST 

No conflict of interest to declare. 
 
Received: June 28, 2017; 
Accepted: December 4, 2017 

REFERENCES 

1. Minas BC, Giele CM, Laing SC, et al. Early diagnosis of HIV 
among men who have sex with men in Western Australia: 
impact of a peer-led sexually transmissible infection testing 
service. Sex Health, 2015; 12, 360-3. doi: 10.1071/SH14214. 

2. Cohen MS, Chen YQ, McCauley M, et al. Prevention of HIV-1 
infection with early antiretroviral therapy. N Engl J Med, 2011; 
365, 493-505. 

3. Group ISS, Lundgren JD, Babiker AG, et al. Initiation of 
Antiretroviral Therapy in Early Asymptomatic HIV Infection. N 
Engl J Med, 2015; 373, 795-807. 

4. Sherr L, Lopman B, Kakowa M, et al. Voluntary counselling and 
testing: uptake, impact on sexual behaviour, and HIV incidence 
in a rural Zimbabwean cohort. AIDS, 2007; 21, 851-60. 

5. Leon N, Mathews C, Lewin S, et al. A comparison of linkage to 
HIV care after provider-initiated HIV testing and counselling 
(PITC) versus voluntary HIV counselling and testing (VCT) for 
patients with sexually transmitted infections in Cape Town, 
South Africa. BMC Health Serv Res, 2014; 14, 350. 

6. Zou H, Wu Z, Yu J, et al. Internet-facilitated, voluntary 
counseling and testing (VCT) clinic-based HIV testing among 
men who have sex with men in China. PLoS One, 2013; 8, 
e51919. 

7. Ministry of Health, People’s Republic of China. 2012 China 
AIDS response progress report. Beijing: Ministry of Health, 
2012. http://www.unaids.org/sites/default/files/documents/ 
CHN_narrative_report_2014.pdf. [2016-04-4] 

8. Li Z. Situation of implementing voluntary counselling and 
testing (VCT) and associated factors in China. Applied 
Preventive Medicine, 2008; 14, 7-9. (In Chinese) 

9. Huang MB, Ye L, Liang BY, et al. Characterizing the HIV/AIDS 
Epidemic in the United States and China. Int J Environ Res 
Public Health, 2015; 13, ijerph13010030. 

10. Cai R, Cai W, Zhao J, et al. Determinants of recent HIV testing 
among male sex workers and other men who have sex with 
men in Shenzhen, China: a cross-sectional study. Sex Health, 
2015; 12, 565-7. doi: 10.1071/SH15109. 

11. Xu J, Brown K, Ding G, et al. Factors associated with HIV testing 
history and HIV-test result follow-up among female sex 
workers in two cities in Yunnan, China. Sex Transm Dis, 2011; 
38, 89-95. 

12. Lau JT, Tsui HY, Gu J, et al. Sexual mixing and condom use with 
different types of sex partners among non-institutionalized 
sexually active female injecting drug users in Sichuan, China. 
AIDS Behav, 2011; 15, 86-94. 

13. NCAIDS, NCSTD, China CDC. Updates on AIDS/STD epidemic in 
China and main response in control and prevention in 
December, 2015. Chinese Journal of AIDS and STD, 2016; 22, 1. 
(In Chinese) 

14. World Health Organization. Guideline on when to start 
antiretroviral therapy and on pre-exposure prophylaxis for HIV, 
September 2015. http://www.who.int/hiv/pub/guidelines/ 
earlyrelease-arv/en/. [2016-06-1] 

15. National Health and Family Planning Commission of China. 
Notice on adjusting the standard of free antiretroviral therapy 
for HIV/AIDS. http://www.nhfpc.gov.cn/yzygj/s3593/201606/ 
0b0fa78e10dc41328e842b1bf9cd433e.shtml. [2017-02-20] 

16. Ahmed S, Kim MH, Sugandhi N, et al. Beyond early infant 
diagnosis: case finding strategies for identification of 
HIV-infected infants and children. AIDS, 2013; 27, S235-45. 

17. Xu JJ, Tang WM, Zou HC, et al. High HIV incidence epidemic 
among men who have sex with men in china: results from a 
multi-site cross-sectional study. Infect Dis Poverty, 2016; 5, 82. 

18. Bai X, Xu J, Yang J, et al. HIV prevalence and high-risk sexual 
behaviours among MSM repeat and first-time testers in China: 



HIV testing among VCT clients, Wuxi, China 47 

implications for HIV prevention. J Int AIDS Soc, 2014; 17, 
18848. 

19. Siegler AJ, Sullivan PS, de Voux A, et al. Exploring repeat HIV 
testing among men who have sex with men in Cape Town and 
Port Elizabeth, South Africa. AIDS Care, 2015; 27, 229-34. 

20. Matkovic Puljic V, Kosanovic Licina ML, Kavic M, et al. Repeat 
HIV testing at voluntary testing and counseling centers in 
Croatia: successful HIV prevention or failure to modify risk 
behaviors? PLoS One, 2014; 9, e93734. 

21. Dubois-Arber F, Meystre-Agustoni G, Andre J, et al. Sexual 
behaviour of men that consulted in medical outpatient clinics 
in Western Switzerland from 2005-2006: risk levels unknown 
to doctors? BMC Public Health, 2010; 10, 528. 

22. Templeton DJ, Read P, Varma R, et al. Australian sexually 
transmissible infection and HIV testing guidelines for 
asymptomatic men who have sex with men 2014: a review of 
the evidence. Sex Health, 2014; 11, 217-29. 

23. US Center for Disease Control and Prevention. HIV testing. 
http://www.cdc.gov/hiv/testing/ [2016-02-17] 

24. Gokengin D, Geretti AM, Begovac J, et al. 2014 European 
Guideline on HIV testing. Int J STD AIDS, 2014; 25, 695-704. 

25. Zou H, Fairley CK, Guy R, et al. The efficacy of clinic-based 
interventions aimed at increasing screening for bacterial 
sexually transmitted infections among men who have sex with 
men: a systematic review. Sex Transm Dis, 2012; 39, 382-7. 

26. Matovu JK, Gray RH, Kiwanuka N, et al. Repeat voluntary HIV 
counseling and testing (VCT), sexual risk behavior and HIV 
incidence in Rakai, Uganda. AIDS Behav, 2007; 11, 71-8. 

27. Matambo R, Dauya E, Mutswanga J, et al. Voluntary counseling 
and testing by nurse counselors: what is the role of routine 
repeated testing after a negative result? Clin Infect Dis, 2006; 
42, 569-71. 

28. Tang H, Mao Y, Shi CX, et al. Baseline CD4 cell counts of newly 
diagnosed HIV cases in China: 2006-2012. PLoS One, 2014; 9, 
e96098. 

29. Dai SY, Liu JJ, Fan YG, et al. Prevalence and factors associated 
with late HIV diagnosis. J Med Virol, 2015; 87, 970-7. 

30. Govender S, Otwombe K, Essien T, et al. CD4 counts and viral 
loads of newly diagnosed HIV-infected individuals: implications 
for treatment as prevention. PLoS One, 2014; 9, e90754. 

31. Yang M, Lang Z. Analysis of CD4+ T lymphocytes of new found 
HIV infected person in Chongqing northeast region. Chinese 
Primary Health Care, 2015; 29, 86-8. (In Chinese) 

32. Chu C, Xu Y, Li J, et al. Analysis on first detection of CD4+ T 
lymphocytes for new HIV-infected persons in Kunming in 2011. 
Practical Preventive Medicine, 2013; 20, 705-8. (In Chinese) 

33. Kirby Institute, UNSW. HIV, viral hepatitis and sexually 
transmissible infections in Australia annual surveillance report 
2015. https://kirby.unsw.edu.au/report/annual-surveillance- 
report-hiv-viral-hepatitis-stis-2015. [2017-08-17] 

34.Blair JM, Fagan JL, Frazier EL, et al. Behavioral and clinical 
characteristics of persons receiving medical care for HIV 
infection-Medical Monitoring Project, United States. 2009. 
MMWR Suppl, 2014; 63, 1-22. 

35. Wang QQ, Chen XS, Yin YP, et al. HIV prevalence, incidence and 
risk behaviours among men who have sex with men in 
Yangzhou and Guangzhou, China: a cohort study. J Int AIDS Soc, 
2014; 17, 18849. 

36. Tang W, Babu GR, Li J, et al. The difference between HIV and 
syphilis prevalence and incidence cases: results from a cohort study 
in Nanjing, China, 2008-2010. Int J STD AIDS, 2015; 26, 648-55. 

37. Wang QQ, Chen XS, Yin YP, et al. HIV/STD pattern and its 
associated risk factors among male STD clinic attendees in China: a 
foci for HIV intervention. BMC Public Health, 2011; 11, 955. 

 


