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Abstract: The aim of this review is to describe long-term HIV epidemiology and prevention trends
in Guangxi, a provincial-level region located along a major drug trafficking corridor in southwest-
ARTICLE HISTORY ern China. Between 1996 and 2006, HIV transmission in Guangxi was primarily fueled by Injection
Drug Use (IDU). Since 2006, heterosexual sex has become the dominant mode of HIV transmis-
sion, followed by drug injection. Moreover, older, heterosexual adults appear to be at increased risk
Received: April 22, 2019 for HIV. The vast majority of new HIV cases are attributed to local HIV subtypes already circulat-
iigﬁ‘:ﬂiﬁgf%ﬁg ing within Guangxi (93%), though imported subtypes are associated with younger age groups.

Since 2011, HIV incidence in Guangxi has stabilized, due in part to HIV prevention efforts that in-

DpOI: clude expanded HIV testing, antiretroviral treatment, and other intervention measures. Between
10.2174/1570162X17666190703163838 1996 and 2017, Guangxi, China experienced dramatic changes in the primary HIV transmission
mode and at-risk age group. Due in part to local and National AIDS control and prevention cam-

@ CrossMark paigns, HIV incidence trends in Guangxi no longer appear to be increasing.
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1. INTRODUCTION China, while only representing less than 4% of the national

Guangxi Zhuang Autonomous Region (Guangxi) has a population [10].

population of 47 million and is one of five provincial-level
autonomous regions in China (other autonomous regions 2. HIV TRANSMISSION AND DRUG USE
include Xinjiang, Tibet, Ningxia, and Inner Mongolia).
Guangxi is located in southwest China, borders Vietnam, and
is in close proximity to the “Golden Triangle”, a region
known for the production of illegal narcotics which sits at
the intersection of Myanmar, Laos, and Thailand [1-6]. In
1996, the first HIV case in Guangxi was identified among
people who inject drugs (PWID). Between 1996 and 2003,
PWID represented 69% of all reported HIV cases [7]. How-
ever, in 2006, the primary transmission route in Guangxi
shifted to heterosexual intercourse (Fig. 1) [8]. By the end of
2004, Guangxi had the third highest number of HIV cases
reported among provincial-level regions in China [9]. In
2013, Guangxi accounted for 12% of total HIV incidence in

Following liberation in 1949, China launched a mass
anti-drug campaign that mobilized the entire nation. Conse-
quently, serious narcotic addiction problems were largely
eliminated until 1953 [4]. The use of illicit substances ree-
merged in China in the 1980s after China adopted an open-
door policy which was associated with global drug traffick-
ing activities [5]. These economic changes had a profound
impact in Southwest China due to its close proximity to the
“Golden Triangle”. The majority of heroin in China is traf-
ficked from Myanmar (Burma), Laos, and Thailand into
Yunnan and Guangxi, or from Vietnam into Guangxi, and
then into other neighbor provinces (e.g., Sichuan, Guizhou,
and Xinjiang and another to Guangdong, Shanghai, and Bei-
jing) [1-6, 11-15]. From 1990 to 2009, the number of people
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Fig. (1). Reported HIV/AIDS cases by year and route of HIV infection in Guangxi, China.

estimated number of actual people using drugs is 3-8 times
the reported number [6, 16].

The first HIV case among People Who Inject Drugs
(PWID) in China was reported in the southwestern province
of Yunnan along the border with Burma (Myanmar) in 1989
[17]. Thereafter, the HIV epidemic among PWID rapidly
spread north to other parts of the country. By 2002, HIV
infection among PWID had been detected in all 31 mainland
provinces, and HIV infection through injection drug use ac-
counted for 64% of all reported HIV/AIDS cases in China
[18, 19]. In 1996 when the first case of HIV was detected in
Guangxi, most reported HIV cases were attributed to injec-
tion drug use. From 1996 to 2005, the number of counties in
Guangxi that reported HIV cases increased from seven to all
115 [20]. In 1998, about 60% of HIV infected individuals
reported sharing needles and the HIV infection prevalence
among PWID at baseline was 15.4% [21]. In one study from
1998-1999, the HIV incidence among PWID increased from
2.38 to 6.86 per 100 person-years (py) [22]. Another pro-
spective cohort study found that HIV prevalence among
PWID at baseline was 25% and the HIV incidence rate was
3.1 per 100 person-years at 12 months of follow-up [23, 24].
HIV prevalence among PWID increased rapidly after 1996,
with an annualized increase of 10% until 2011 [25]. (Figs. 1-
3).

3. HIV TRANSMISSION AND SEXUAL INTER-
COURSE

In response to an epidemic of Sexually Transmitted In-
fections (STI), China launched a nationwide STI control
campaign throughout the 1950s that entailed shutting down

brothels, screening and treatment of STI, and mass media
education and prevention [26, 27]. By the end of 1964,
syphilis infections were essentially eliminated [28, 29].
However, after adopting an open door policy and free market
principles in 1978, China experienced rapid economic devel-
opment, large income disparities, changing notions of sexu-
ality, and increased commercial sex activities. The Chinese
Public Security Office estimated that there were 4 to 6 mil-
lion sex workers nationwide in 2000, an increase of 160-fold
compared to in 1985 [28, 29]. During this same period, cases
of eight reportable STIs (including syphilis and HIV) in
China increased 147-fold, from 5838 to 859040 [30].

The HIV epidemic in Guangxi was initially fueled by in-
jection drug use, but since 2006 the main mode of HIV
transmission has been heterosexual sex [8]. From 2000 to
2013, the proportion of new HIV cases attributed to hetero-
sexual sex rose from less than 10% to over 90%. This rising
risk of HIV sexual transmission among the heterosexual
population is alarming because it raises the potential for a
more diffuse and generalized epidemic [31]. Among Female
Sex Workers (FSW), HIV prevalence was above 1.0% from
1998 to 2011 but has remained below 1.0% since 2013 [32].
The age groups most afflicted by the epidemic have also
shifted. In 2000, the older population (>50 years of age) as a
proportion of reported HIV cases increased from less than
4% to over 40% in 2013 (Figs. 1-3).

Given the paucity of data on HIV risk among older indi-
viduals in China, a large-scale cross-sectional survey was
conducted in 2012 to understand HIV and STI risk factors
among older male clients of FSW in Guangxi, China [33-38].
This study found that the overall prevalence of HIV and
syphilis infection was 3.0% and 3.2%, respectively. Factors
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Fig. (2). Reported HIV/AIDS cases by age (years) in Guangxi, China.

associated with HIV or syphilis infection included recent
non-commercial casual sex, >10 years of commercial sex
history, >2 incidents of commercial sex in last month and
aphrodisiac use [32-34]. One important finding was that
29.8% of participants used aphrodisiacs [32-34]. In 2013, a
population-based prospective HIV follow-up study in three
rural counties in Guangxi was conducted [35]. HIV preva-
lence was 0.29% among all study participants aged >20
years at baseline. Overall HIV incidence was 2.73 per 10000
person-years (235/860,627 PY). HIV seroconversion was
associated with males, older age, and not currently being
married. HIV incidence was 71.28 per 10000-years among
males aged 50-69 years who had less than secondary school-
ing and were divorced or widowed. Heterosexual sex was the
dominant transmission mode for HIV seroconversions
(99.0%). Among males who seroconverted, 79% had sex
with female sex workers and 18% had sex with casual sexual
partners, but not sex workers. Among females who serocon-
verted, 62% and 37% were infected through their spouse or
steady sexual partners, and casual sexual partners, respec-
tively. This study was among the first to provide empirical
evidence that current HIV prevention strategies designed
primarily for key populations may be insufficient for ad-
dressing HIV transmission among the older, general popula-
tion.

In China, approximately 2% to 5% of sexually active
Chinese men have sex with other men. This corresponds to
about 2 to 8 million men who have sex with men (MSM) in
China [39]. HIV transmission among MSM is increasing at
an alarming speed [40-57]. The proportion of reported HIV
cases in China attributed to MSM increased from 3.5% in
2007 to 28.3% in 2015 [58, 59]. However, the proportion of
reported HIV cases due to MSM remains relatively low in
Guangxi. In 2013, only 2.3% of HIV cases in Guangxi were
among MSM [10]. Nonetheless, annual cross-sectional sur-
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veys among MSM in Guangxi indicate that HIV prevalence
increased from 2.0% in 2008 to 10.0% in 2017 [60] (Fig. 3).
HIV preventative measures among MSM remain urgently
needed. Mental health interventions may help reduce MSM
sexual risk behaviors [61-63]. HIV risk factors among MSM
in Guangxi include recent unprotected anal intercourse with
commercial male partners, recent sex with female partners,
past drug use, and syphilis infection [60] Figs. (1-3).

4. HIV MOLECULAR EPIDEMIOLOGY

Two different HIV subtypes have been introduced to
southwest China. In the early phases of the epidemic in Yun-
nan among PWID, the dominant HIV subtypes were subtype
B strains, including both North American-like subtype B
strains and the Thailand variant of subtype B (B’ or Thai B)
[64, 65]. HIV subtype C strain was similar to Indian subtype
C and was first found among PWID in 1992 in Yunnan [66].
Thereafter, a circulating recombinant form (CRF) CRFO1 _
AE was identified in a female who came back to Yunnan
after commercial sex work in Thailand in 1994 [66].

Molecular epidemiological studies indicate that HIV sub-
type C and subtype E among PWID probably spread from
Yunnan to Baise county, Guangxi and from Vietnam into
Pingxiang county in Guangxi through drug trafficking and
injection drug use [67]. In 1998, the low inter-person nucleo-
tide diversity among PWID in northern Vietnam showed that
HIV subtype E was introduced recently among PWID in
northern Vietnam, suggesting transborder transmission as the
likely source of HIV subtype E being imported into Guangxi
[68, 69]. During this period, B/C recombinants were identi-
fied among PWID from Baise county, Guangxi, a mountain-
ous region near the Yunnan-Guangxi border, and CRF01
AE strains were found among PWID in Nanning, the capital
of Guangxi, and in Pingxiang county near the China-
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Fig. (3). HIV prevalence over time in serial cross-sectional surveys among people who inject drugs, FSWs and MSM in Guangxi, China.

Vietnam border [70]. In 2000, PWID in Pingxiang and Bin-
yang counties of Guangxi were found to be infected with
CRF08_BC [71].

Following the rise of sexually transmitted HIV
in Guangxi, China, multiple HIV subtypes were identified
among HIV patients infected by heterosexual infection:
CRF01_AE (80.1%), CRF07 BC (6.4%), CRF08 BC
(10.2%), subtype B (1.7%), and URFs (1.7%) [72]. This
study identified two large CRFO1_AE clusters: one cluster
originating from Vietnam among PWID and one novel clus-
ter similar to strains from Fujian province, China. In 2008-
2009, a survey in Guangxi indicated that CRFO1_AE was the
dominant subtype (77.6%), followed by CRF08_BC (10.7%)
and CRF07_BC (7.4%), 7 unique recombinant forms, 4 sub-
type B (B'), and 1 subtype G [73]. Using a Bayesian discrete
phylogeographic approach to analyze the transmission
source of strains among recently infected HIV patients
throughout Guangxi in 2012-2013, one study indicated the
following subtype/CRF distribution: CRFO01 _AE (61.1%),
CRF07 BC (18.8%), CRF08 BC (16.6%), CRF55 01B
(3.1%), and subtype B' (0.4%). Recent research determined
that most sequenced transmission strains were derived from
already-circulating local strains (93.0%) and that only indi-
viduals 18-25 years old were significantly associated with
transmission from outside Guangxi [74].

5. HIV TREATMENT AND PREVENTION

The Chinese government quickly assumed leadership and
commitment of resources in responding to the growing HIV
epidemic in China. The national AIDS prevention and care
budget increased from 0.3 billion RMB in 2000 to 2 billion
RMB in 2006. The most impactful program in the National
AIDS Control Policy was the “Four Frees and One Care”
program, which was implemented in 2003 and aimed to pro-
vide free voluntary counseling and testing, free antiretroviral
treatment, free Prevention of Mother to Child Transmission
(PMTCT), free education to AIDS orphans, and financial

assistance and social support to people living with HIV [75].
Supported by this policy, harm reduction programs such as
Methadone Maintenance Therapy (MMT), needle exchange,
and condom promotion were implemented in 2004 [76-81].

The Chinese National Free Antiretroviral Treatment Pro-
gram (NFATP) was initiated in 2002 and has significantly
reduced death in HIV patients [82-86]. From 2003-2008, free
antiretroviral therapy (ART) was provided to HIV patients
with CD4+ T cell counts less than 200 cells/uL. From 2008-
2012, guidelines were updated so that HIV patients with
CD4+ T cell counts less than 350 cells/uL could access free
ART. After 2012, all HIV patients could access free ART,
irrespective of their CD4 T cell count [84-86]. First-line
HAART regimens before 2008 consisted of [azidothymidine
(AZT) or stavudine (D4T)] + [didanosine (DDI) or lami-
vudine (3TC)] + [nevirapine (NVP) or efavirenz (EFV)], and
then revised to consist of [tenofovir (TDF) or azido-
thymidine (AZT)] + lamivudine (3TC) + [efavirenz (EFV) or
nevirapine (NVP)] [84-90]. This program included three
phases: initiation to 2005, 2005-2007 (first scale-up), and
2008-present (further scale-up and standardization). During
these three phases, Guangxi, respectively, initiated more than
190, 4100, and 57500 HIV patients (at least 18 years old) on
ART by the end of 2016. The average mortality rate was 2.6
deaths per 100 person-years among HIV patients who initi-
ated ART during 2008-2013 in Guangxi [87]. The mortality
rates per 100 person-years by year post-ART initiation was
5.4 in the first year, 1.8 in the second year, 1.3 in the third
year, 1.2 in the fourth year, and less than 1.0 after four years
on ART. Mortality rates in this study were significantly
lower than other studies in China but higher than in studies
from Europe and North America [88, 91-93], especially the
high mortality rate during the first year post-ART initiation.
The average mortality and ART attrition rates among all
patients who initiated ART between 2010 and 2015 in
Guangxi were 2.63 deaths and 5.32 attritions per 100 person-
years, respectively [94]. High CD4 counts (pre-ART CD4
counts >500 cells/ul) was strongly associated with attrition
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(stop ART or lost to follow-up). One major concern with
initiating ART among patients with a high CD4+ cell count
is increased risk of poor adherence [94, 95]. Improving qual-
ity of care remains a considerable challenge in ART treat-
ment.

In order to achieve significant future reductions in HIV
transmission and HIV-related mortality, China’s government
implemented the World Health Organization’s 90-90-90
policy (90% of the people living with HIV know their HIV
status, 90% of the people who know their HIV-positive
status are accessing treatment, and 90% of the people receiv-
ing treatment have suppressed viral loads). By the end of
2017, 70.2% of the people living with HIV knew their HIV
status, 76.8% of the people who knew their HIV-positive
status were receiving treatment, and 96.8% of the people
receiving treatment had suppressed viral loads in Guangxi
[96]. An observational cohort study of HIV epidemiology
and treatment databases among serodiscordant couples in
Guangxi showed that HIV seroincidence rate was signifi-
cantly higher among the treatment-naive group (4.2 per 100
person-years, 3.7-4.8) compared with the treatment group
(1.6 per 100 person-years, 1.3-1.8) [97]. This corresponded
to an overall 45% reduction in risk of HIV transmission
among serodiscordant couples who were on ART treatment.
Drug adherence and baseline viral load among partners in the
treatment were significantly associated with an increased risk
of HIV seroincidence [98]. Treatment-as-prevention was
feasible on a regional scale, but comprehensive harm reduc-
tion programs are urgently needed for serodiscordant cou-
ples.

In 2006-2007, surveys in Guangxi found that after initia-
tion of first-line ART, 99.1% of HIV patients had viral loads
<1000 copies/ml and 0.0% of HIV patients had ART drug
resistance after 12 months of treatment [99, 100]. A series of
cross-sectional surveys among HIV patients receiving first-
line ART from 2004 to 2012 in Guangxi indicated that the
prevalence of virologic suppression and drug resistance was
95.4% and 2.8%, respectively [101]. Among HIV patients
who had a viral load >1000 copies/ml, 54.5% were resistant
to  Non-Nucleoside Reverse Transcriptase Inhibitor
(NNRTIs) drugs, 90.9% were resistant to nucleoside reverse
transcriptase inhibitor (NRTIs) drugs, and 4.5% of patients
had drug resistance to Protease Inhibitors (PIs). Moreover,
the trend chi-square test showed that the proportion of HIV
patients achieving virologic suppression increased over time
from 2004 to 2012. From 2005-2010, the overall prevalence
of transmitted HIV Drug Resistance (TDR) in Guangxi was
3.2% among antiretroviral-naive HIV patients [102]. A sur-
vey among patients from newly diagnosed HIV infected 16-
25 years olds in Guangxi from 2009 to 2013 showed that
TDR mutations were 4.6%, with 1.4%, 1.4%, and 2.3% with
resistance to PIs, NRTIs, and NNRTIs, respectively [103].
These excellent treatment outcomes in Guangxi can be ex-
plained by several factors. First, provincial, prefecture, and
county hospitals are all providing ART for HIV patients.
One provincial hospital provides technical support and train-
ing to each prefecture hospital, which then provides technical
assistance to each county hospital. Second, all HIV patients
receive treatment in hospitals, while community care and
outreach are provided through local health workers.
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In response to the HIV epidemic, the Guangxi govern-
ment launched a Guangxi AIDS Conquering Project (GACP)
in 2010 [104]. In 2013, the Guangxi People’s Congress
passed the “Regulations on AIDS Prevention and Control in
Guangxi” to foster a supportive social environment for AIDS
control. The Guangxi government integrated local initiatives
with the national Four Frees and One Care AIDS control
policy, thus efficiently leveraging financial and human re-
source investments to enhance HIV prevention education,
HIV testing and counselling, surveillance, health interven-
tions, medical care, and antiretroviral therapies. By the end
of 2014, AIDS control health/management staff increased by
357 and 2015 at prefectural and county level public health
institutions, respectively. The Guangxi budget for AIDS pre-
vention and treatment was 2.1 billion Yuan RMB during
2010-2014, including national and local investments.

Since GACP was initiated in 2011, HIV prevention ef-
forts in Guangxi were greatly enhanced to expand access to
HIV testing, ART, and other intervention measures.
Guangxi’s HIV testing (per 100 persons) rapidly increased
from 7.1 in 2009 to 15.0 in 2016 and was more than 2.0
times that of the national average. The Guangxi ART cover-
age rate increased from 23% in 2009 to 50% in 2016. In ad-
dition, the number of reported HIV/AIDS cases in Guangxi
decreased from 2013 to 2017. From 2009-2015, the preva-
lence of HIV, HCV, and syphilis among PWID decreased
from 13.0% to 6.2%, 68.0% to 50.5%, and 8.5% to 5.2%,
respectively [105]. Such declines coincide with an increase
in the use of prevention services, methadone maintenance
therapy or needle exchange, peer education, and HIV testing
and knowledge of HIV status increased over time during
2009-2015. HIV prevalence also declined significantly
among high-tier, middle-tier, and low-tier FSWs over time
from 2010 to 2015 [106]. However, HIV prevalence in-
creased for older age (=50 years old) clients of FSW, particu-
larly among older clients who prefer low-tier FSWs.

CONCLUSION

From 1996 to 2017, the dominant mode of HIV transmis-
sion in Guangxi shifted from injection drug use to hetero-
sexual sex. This rising risk of HIV sexual transmission
among the heterosexual population is alarming because it
raises the potential for a more diffuse and generalized epi-
demic, especially among older heterosexual adults in rural
areas. The local GACP initiative combined with the National
AIDS Control Policy appears to have helped stabilize HIV
incidence in Guangxi, but additional interventions are
needed to address HIV risk among older male clients of
FSW.
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