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Abstract

ficiency virus (HIV) infection in China, particularly the globally
This paper reviews the current epidemics of human immunode
available prevention strategies developed and implemented. This review focuses on HIV prevention measures in general, such as
education, testing, and counseling and in specific responses to transmission modes, such as blood safety, harm reduction for people
who inject drugs, and condom promotion to reduce sexual transmission. We also assess newly developed prevention measures, such
as prevention treatment, pre-exposure prophylaxis, post-exposure prophylaxis, male circumcision, and promising potential future
preventions, including microbicides and vaccines. Based on this assessment, we provide recommendations for their implementation
in China. We conclude that there is no magic bullet for HIV prevention, particularly sexual transmission of the disease, but only a
combination of these prevention strategies can control the HIV epidemic.
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Introduction transmission; however, accounted for about 95% of newly

diagnosed HIV infections in 2018.[9] Furthermore, there is

Educational campaigns
The epidemic of human immunodeficiency virus (HIV)
infection has changed remarkably around the world and
domestically in China over the past three decades, with a
reduction in new infections and improvements in both the
treatment and prevention of the disease.[1-5] These changes
are largely due to the preventive and treatment responses to
the HIV epidemic, which have evolved significantly.[3,6]

HIV prevention strategies have shifted from previously
focusing on health education, behavioral interventions,
and condom promotion, towards a focus on people living
with HIV (PLWH) and using biological strategies, such as
anti-retroviral therapy (ART) to achieve viral suppression.
Anti-retroviral medicines can now be used to eliminate
transmissibility, or be provided to those who are not
infected but considered high risk to prevent their HIV
infection.[7] Other prevention strategies, such as male
circumcision, have been widely used in some African
countries; while pre-exposure prophylaxis (PrEP) has been
adopted in some developed countries as national control
strategies to reduce new HIV infections among people at
high-risk of HIV infection.

In China, HIV transmission via blood, including injecting
drug use (the primary transmission mode at the initial HIV
epidemic stage) has almost been controlled.[3,8] HIV sexual
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no signal that the epidemic is going to slow down. With an
increased number of people tested for HIV, the number of
newly diagnosed HIV cases is steadily increasing. For the
past four years, over 100,000 newly diagnosed HIV cases
have been reported each year, climbing to over 148,500
new cases in 2018.[9,10] Thus, we ask the question, among
all newly developed prevention strategies, which are
suitable for China? This paper reviews the updated global
prevention measures andmakes an appropriate assessment
of their feasibility to be adopted in China as national
strategies.

General Prevention Measures
All prevention strategies are summarized in Table 1.
Increasing HIV knowledge and awareness is crucial to
improving behavioral risk decisions and stopping
the spread of HIV. After 30 years of the fight against
HIV in China, most of the public is familiar with HIV and
acquired immune deficiency syndrome (AIDS), even
though they may not fully understand the disease. In
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China, the most powerful AIDS education campaign was
the national HIV testing campaign program in 2004 to

and this program has since been expanded to over 10,000
sites by the end of 2018.[9] VCT also plays an integral role

Table 1: HIV prevention strategies in China.

General prevention strategies Specific prevention strategies
Newly developed prevention

strategies
Future prevention

strategies

Educational campaigns Safe blood supply Treatment as prevention Microbicides
HIV testing and counseling Harm reduction strategies for

people who inject drugs
90-90-90 strategies Vaccines

Condom promotion
New social media

Treatment of sexually transmitted
infections

Detection and treatment of acute
infection

Prevention of mother to child
transmission

Pre-exposure and post-exposure
Prophylaxis

Male circumcision
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2005, targeting former plasma donors and other key
populations.[3,11,12] This campaign was directed towards
former commercial plasma donors who sold blood plasma
in the mid-1990s. The campaign taught them about the
risk of selling blood and HIV infection, promoting their
need to get tested. In conjunction with this educational
messaging, the campaign mobilized different government
entities to update national HIV/AIDS policies and improve
basic knowledge about HIV/AIDS. Since then, HIV
education program has been expanded to the general
population and other high-risk groups in collaboration
with other international groups such as the United Nations
Jointed Program on HIV/AIDS (UNAIDS) and United
Nations Population Fund. Subsequently, public knowl-
edge about HIV has been increasing. A general AIDS
awareness campaign alone, however, may not be sufficient
to control the HIV epidemic and eliminate stigmatization
of the disease. More face-to-face education programs in
factories, rural areas, schools, and amongst families is
needed in China, as studies have found general lower levels
of HIV awareness within these groups.[13] Additionally,
though previous efforts focused on providing the correct
educational messages grounded in scientific research, we
often ignored the target audience’s interests and needs,
with current messaging potentially only reaching those
whom have been impacted by the disease. Though general
AIDS educational campaigns can raise overall awareness
of the general public, these types of programs have not
been evaluated to measure their effectiveness in reducing
the number of HIV infections or determining the changes
in HIV knowledge in the general population over time.
Subsequently, new educational campaigns building on the
successes of previous efforts should use messaging that
caters to specific audiences in their own language and in
familiar settings to be more effective.[14]

HIV testing and counseling
19
Voluntary counseling and testing (VCT) has been shown to
be one of the most effective strategies in finding and
diagnosing HIV+ individuals and is also an important
entry point into care and treatment. VCT can reduce risk
behaviors and is an important strategy for reducing HIV
transmission, as awareness of HIV status has been shown
to help increase safer sexual practices.[15] China adopted
VCT as a part of its national HIV programming in 2003
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in finding HIV cases. In 2017, HIV cases diagnosed at VCT
sites accounted for 27% of total diagnosed cases in
China.[9] More importantly, the cases diagnosed at VCT
centers are usually among individuals whom have yet to
progress to late-stage HIV, compared to cases diagnosed in
hospital settings. Thus, these patients often initiate ART
sooner, giving them a chance to live longer, while also
reducing secondary HIV transmission in the community.

PLWH who are unaware of their status rarely actively seek
HIV testing. To diagnose cases earlier, the World Health
Organization (WHO) issued a guideline to promote
provider-initiatedHIV testing and counseling (PITC). These
guidelines support HIV testing initiated by the provider
rather than the patient and emphasized the importance of
early diagnosis. The PITC guideline has been adopted by
member countries and promotes HIV testing globally.[16]

Since 2011, testing and diagnosing HIV cases have been
listed as a priority policy for the national control of HIV in
China. Since that time, the number of HIV tests and the
number of HIV cases diagnosed at medical care settings has
significantly increased, accounting for about 60% of total
tests and over 50% of diagnosed HIV cases throughout the
country.[9]

Specific Prevention Measures
Safe blood supply

Globally, transmission of HIV through blood transfusion
is relatively uncommon, accounting for a small proportion
of HIV infections around the world.[17] Having experi-
enced an outbreak of HIV among former commercial
plasma donors in the mid-1990s,[18-20] China has made
significant improvements in ensuring a safe blood supply to
eliminate HIV transmission via blood transfusion.[9] Since
2015, the Chinese government has scaled-up HIV
ribonucleic acid (RNA) testing strategies, to shorten the
“window period” of HIV infectiousness, or the time
between potential exposure to HIV infection and when the
HIV test will provide an accurate result. During this
period, a person can be infected with HIV, but test negative
for the disease. From approximately 14 to 21 days using
4th generation antigen and antibody tests, to some 10 to 14
days using RNA nuclear acid methods, the widespread use
of these newer tests have reduced the risk of HIV infection
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via blood transfusion by almost half. Challenges remain; as
sporadic cases of HIV infection during this “window

to spread among these groups globally, as well as in
China.[28] HIV infected individuals whom do not use
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period” have been reported in China. Strategically, self-
deferral of men who have sex with men (MSM) from blood
donation is a key strategy in protecting the blood supply, as
HIV prevalence in this group is much higher than in the
general population in China.[21] Studies have estimated
however, that MSM continue to account for a proportion
of blood donors, as a large proportion of MSM use blood
donation as a means for HIV testing.[22] The use of their
blood may place recipients at a greater risk of HIV
infection if transfused during the window period. As more
cases of HIV are identified amongst donors, the higher
chance of “window period” infections and the higher the
risk of HIV transmission via transfusion. To ensure blood
safety, laboratory screening is not enough. This should be
supplemented with screening of potential high-risk blood
donors, including screening for specific behaviors rather
than periods of abstinence.[23] In China, screening of blood
donors and improved supervision and management of the
blood supply is needed to eliminate the risk of “window
period” transfusion.

Harm reduction strategies for people who inject drugs
With the first initial cases of HIV in China among injection
drug users, strategies to control the spread of HIV amongst
this group were at the forefront of prevention efforts.
Harm reduction programs for preventing HIV transmis-
sion among people who inject drugs include opioid
substitution therapy and needle and syringe exchange
programs. Since 2004, about 200,000 clients have
participated in such harm reduction strategies for people
who use opiates and for people who inject drugs[3] in
China. Ten years after implementation, the HIV epidemic
among drug users has considerably declined. The HIV
incidence among clients enrolled in methadone mainte-
nance treatment programs has decreased from 1% in 2006
to 0.03% in 2018, almost eliminating new HIV infections
amongst this group. The proportion of HIV cases acquired
via injecting drug use has also declined, from 44.2% in
2005 to less than 3% in 2018. While the number of newly
diagnosed HIV cases via injection drug use peaked at
almost 20,000 per year in 2005, it has since reduced to less
than 4000 cases in 2018.[9] Subsequently, due to the
success of these harm reduction interventions, HIV
transmission via injecting drug use is no longer a major
route of HIV transmission in China. However, the lessons
from the US and UK[24,25] warn us that these strategies
must be sustained to avoid future outbreaks of HIV
amongst this key population.

Condom promotion
20
Research and global programs over the past three decades
have supported the recommendation that condoms can
effectively reduce HIV transmission, if they are used
appropriately at the community level.[26] Community-
based condom promotion can raise awareness and result in
increased condom use, leading to reduced sexually
transmitted infections (STIs) or HIV transmission.[27]

Though efforts have been made to promote condom use
among high-risk groups, including MSM, HIV continues
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condoms or do not use condoms consistently are major
reasons why HIV continues to spread via sexual
transmission.

Since 2004, China has promoted condom use in female sex
workers and MSM for the prevention of HIV sexual
transmission. Sentinel surveillance results from 2015
showed that 77% of sex workers and 53% of MSM
reported condom use during the last sexual episode.[29]

From 2006 to 2015, the HIV prevalence among female sex
workers consistently remained below 1%, while the
prevalence of HIV among MSM increased from 1% to
8% during the same period time. Therefore, promoting
condom use only is not an effective method for eliminating
HIV sexual transmission. It must be combined with other
prevention measures.[30] Additionally, long-term and
routine condom promotion strategies, which emphasize
awareness of condom use and promote higher availability
of condoms, should be implemented to address these
ongoing concerns.

Treatment of STIs
STIs have been recognized as a major public health threat
in China since they re-emerged in the early 1980s.[31]

Importantly, HIV and other STIs have been spreading from
high-risk groups to the general population, leading to the
high rates of sexual transmission of HIV in the country.
People suffering from STIs can have ulcers in their genital
areas, which cause tears in the surface of skin or mucosa,
therefore increasing the risk of HIV transmission,
infectiousness, and susceptibility. Thus, efforts to address
the timely diagnosis and treatment of STIs helps lesson
the impact of these ulcers and reduces potential HIV
transmission. Health education messaging and structural
interventions to increase condom use can help prevent
STIs. Additionally, early detection and treatment of
individuals infected with STIs via clinical and partner
notification services and screening programs, can help
reduce potential transmission.[31] However, studies have
shown that treatment of STIs may not reduce HIV at the
community level.[32] In areas with high rates of STIs and
high prevalence of HIV sexual transmission, treatment of
STIs reduces HIV transmission. However, in areas where
rates of STIs are low, treatment of STIs will not have an
impact nor slow down HIV sexual transmission. There-
fore, treatment of STIs is an effective strategy to control
HIV sexual transmission where STIs are common and HIV
is primarily transmitted via sexual intercourse. Unfortu-
nately, STI care services are not well managed in China,
with no current national strategy for the management of
STIs in the country. Strategies to reduce stigmatization of
those with STIs and HIV, as well improving the linkage
between outreach services and clinical care are needed to
improve control and management of HIV/STIs.

Prevention of mother to child transmission
Mother-to-child transmission, also known as “vertical
transmission,” occurs when HIV is transmitted from an
HIV-positive mother to her child during pregnancy,
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childbirth, and breastfeeding. Without ARV treatment, the
likelihood of a positive pregnant woman passing the virus

sero-discordant couples in which the HIV positive partner
was taking ARVs, found no transmission of the virus.
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to her child is 15% to 45%.[33] Prevention of mother-to-
child transmission (PMTCT) programs offer a range of
services for women to help maintain their health during
pregnancy and stop their infants from acquiring HIV.
More than one million HIV infections among children
have been prevented between 2010 and 2018 due to the
implementation of PMTCT interventions.[33] In 2017,
80% of pregnant women living with HIV were receiving
ART, but in the same year, almost 90,000 children were
newly infected during breastfeeding.[33]

In 2015, the World Health Organization (WHO) devel-
oped Option B+, recommending that all pregnant women
living with HIV be immediately provided ART, regardless
of CD4 count. This guideline has been adopted by
numerous countries, leading to the elimination of
mother-to-child transmission in places such as Cuba,
Thailand, and Malaysia.[33]

PMTCT is also a key component of China’s national HIV/
AIDS strategy. In 2005, China started its first PMTCT
program in eight cities throughout the country. This
program provided free HIV testing and treatment as a
standardized part of HIV antenatal care.[34] China’s
Integrated Prevention of Mother-to-Child Transmission
of HIV, Syphilis, and Hepatitis B program was later
launched in 2010 and extended nationwide in 2015. As a
result, more than 99% of HIV-infected pregnant women
were tested and 90% received treatment in 2017. In the
same year, the mother-to-child transmission rate of HIV
was 4.9%, falling from 12.8% in 2005.[35] The key
components of China’s PMTCT program, including (1)
routine, provider initiated, opt-out HIV screening during
pregnancy, delivery, and post-partum, (2) maternal ART,
(3) infant prophylaxis, and (4) follow-up testing for infants
and children, have played critical roles in reducing mother-
to-child transmission of HIV. Since implementing the
PMTCT program, HIV testing rates among HIV-positive
mothers and the number receiving ART have both
increased, though challenges still remain. Improved
collaboration efforts and quality of services are needed
to achieve total elimination of mother-to-child transmis-
sion in China.

Newly Developed Prevention Measures
21
Treatment as prevention

As early as the year 2000, researchers have found that when
HIV viral load was lower than 400 copies permilliliters, the
virus was not transmissible.[36] However, this studywas not
immediately translated into prevention policy. It was not
until a randomized trial demonstrated that treatment of
PLWH whose CD4 cell count was above 500 could reduce
96% of HIV sexual transmission among sero-discordant
couples that treatment as prevention began to gain
notoriety.[37] Additional trials have also reported that when
viral load was reduced to undetectable levels, the HIV
transmission diminished among sero-discordant couples in
both heterosexual and homosexual relationships.[38] In
2014, an ongoing trial of heterosexual and homosexual
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Additionally, in 2017, another trial among homosexual
sero-discordant couples also reported zero cases of
transmission in over 16,000 acts of condom-less anal
sex.[39] Thus, treatment as prevention is a key intervention
to reducing the transmission of HIV worldwide.

Observational studies in China have also observed that
treatment as prevention can significantly reduceHIV sexual
transmission among couples.[40] Subsequently, treatment as
prevention policies among sero-discordant couples was
adopted in China in 2011, and have since significantly
reduced HIV transmission, from 2.6% in 2011 to 0.68% in
2017.[9] A few recent studies have also addressed the
programmatic conditions affecting the implementation of
treatment as prevention across China. It was found that
early initiation of ART as prevention for HIV is highly
feasible given current guidelines. The success of treatment as
prevention; however, is highly dependent uponadherence to
ART therapies. Thus, successful adoption of a national
treatment as prevention strategy must place great impor-
tance on promoting good adherence andmonitoring of viral
load among those initiating treatment.

90-90-90 strategies
Theoretical, mathematical modeling studies have shown
that once the proportion of HIV infections diagnosed,
treated, and achieving viral suppression reaches a certain
level, the HIV epidemic may be eliminated.[41] Additional-
ly, research has identified that when coverage of ART is
high, the incidence ofHIV infection is low.[42] Therefore, in
2014, the UNAIDS announced a new global control
strategy that 90% of people infected with HIV know their
status, 90% of diagnosed PLWH receive ART, and 90%
receiving ART achieve viral suppression.[43] The 90-90-90
strategy has been adopted by many counties globally, with
actions being taken to achieve such targets. As a result,
great progress has beenmade across the world. As of 2016,
70% of PLWH know their status, 77% of those diagnosed
are on treatment, and 82% on treatment were found to be
virally suppressed.[44] This progress is not constant across
regions; however, particularly in Western and Central
Africa and the Middle East and North Africa, where
substantially far fewer people are aware of their status and
initiated treatment.[44] Many other countries have already
achieved or nearly achieved these targets. In British
Columbia, rapid scale-up of treatment has resulted in
reduced new transmission of HIV infections.[45] China too
has adopted these targets as a part of the 13th 5-year action
plan, with improvements already being seen. A nationwide
survey carried out in 2015 found that 68% of PLWH in
China were diagnosed, 67% among those diagnosed were
receiving ART, and 65% were virally suppressed.[46]

Improved linkage to care, including streamlining HIV
screening and diagnosis, along with immediate initiation of
ART, could help China achieve the 90-90-90 targets.

New social media
Social media is now a daily part of people’s lives, even
impacting how individuals find and connect with potential
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sexual partners. Due to this rapid and widespread use of
social media, innovative prevention programming is being

MSM,[55-57] heterosexual high-risk groups[58,59] and
people who inject drugs,[60] the daily use tenofovir
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integrated into these tools to provide needed health and
HIV services to users.[47-49] In China, there are over 3300
social media applications for special populations. For
example, over 100 social applications are designated for
MSM, of which; the most popular is called Blued. Building
on their widespread popularity, Blued developed inter-
ventions aimed at preventing AIDS amongst MSM.
Through their application, AIDS awareness messaging is
disseminated, while also encouraging users to get tested for
HIV. The Blued application has become an important
platform for controlling HIV amongMSM communities in
China.

Detection and treatment of acute infection
HIV progression can be divided into the following stages:
acute infection, asymptomatic phase, and clinical symp-
tomatic phase. Individuals experience different levels of
infectiousness depending on their stage of HIV progres-
sion. Mathematical modeling studies show that if
individuals are diagnosed at later stages, it can be much
harder to control HIV at the community level.[50]

Additionally, individuals at the early, acute stage of HIV
tend to have high viral load and be very infectious. Acute
infection can be defined as the period between HIV
acquisition and emergence of specific antibodies,[51]

representing a period of increased transmission efficiency.
Thus, immediate diagnosis and treatment of acute HIV
infection can significantly reduce new cases of HIV.
Optimal clinical and public health strategies for acute
infection are lacking; however. There are currently not
specific guidelines regarding diagnostic strategies or ART
for persons with acute infection in China. This is
particularly worrisome, as acute infection may compro-
mise the effectiveness of PrEP.[51] Early treatment initiation
can avert damage to the immune system and shrink latent
viral reservoirs.[51] Kroon and colleagues, for example,
found that diagnosis and treatment of acute HIV infection
among the MSM community could reduce 88% of new
HIV infections.[52] The period of acute HIV infection,
however, is very short and its role in HIV transmission is
limited.[53] In addition, diagnosis of acute HIV infection is
very difficult and hard to implement in many developing
countries. We do not believe it could be used as a national
prevention strategy in China.

Pre-exposure and post-exposure prophylaxis
22
PrEP refers to HIV medication that is taken by HIV-
negative people to reduce their risk of infection. Currently,
Truvada is the only drug approved for the use of PrEP
globally. PrEP works by stopping the viral replication of
HIV and if used consistently, can overwhelmingly reduce
the risk of HIV transmission. Drug resistance has also been
found to be very low (<0.1%),[7] while observational
studies have found that the impact of PrEP on kidney
toxicity is also very low.[54]

Generally, PrEP is recommended for those in sero-
discordant relationships and homosexual men. Random-
ized control trials have demonstrated that among
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disoproxil fumarate/emtricitabine can significantly reduce
HIV infection, potentially preventing 90% of infections. In
MSM, studies have shown that PrEP can reduce 52.4% of
HIV transmission, though this is highly dependent upon
the compliance rate of those taking the therapy.[61] Though
many studies have proven the effectiveness of PrEP in
various study populations, there still remains debate
among doctors and target populations about the use of
PrEP.[62] In China, various studies have reported a very
low acceptance rate of PrEP among different popula-
tions,[63,64] as taking a daily pill or taking ART just before
and after having sexual intercourse were found to be
inconvenient. As a result, compliance remains low.
Injectable, long-term releasing or implanted ARVs which
slowly release the medicine and remain effective for a few
months[65] are now being considered as a method for the
prevention and control of HIV. This could serve as a future
prevention strategy in China. Campaigns that emphasize
the impact of PrEP on HIV prevention, including
promoting understanding of the intervention and its side
effects, could help improve acceptability.

Post-exposure prophylaxis (PEP), or taking ART after
potential exposure to HIV, has been widely used for
occupational exposures over the past decades. PEP is often
used in emergency cases to prevent HIV, with research
showing it can reduce the risk of infection by 80%.[66] In
Nigeria, an observational study observed that of 115
health professionals who were exposed to HIV over a 12-
year period, no single HIV infection was transmitted when
the professionals took PEP.[67] In China, about 700 to
1000 episodes of occupational exposures occur each year,
during which PEP has been used in a timely manner and no
single HIV infection has been reported.[68] National and
international guidelines regarding PEP use are quite
common across the globe, though simplified strategies
and improved adherence and retention rates while on PEP
are necessary.

Literature regarding non-occupational PEP is limited,
though some countries have developed guidelines on non-
occupational PEP to assist people when needed.[69] At
present, PEP is highly requested amongMSM communities
in China. It has not become a national strategy however, as
PEP therapy is quite expensive in the country.

Male circumcision
Over the last 10 years, male circumcision has been
identified as a prevention method to reduce HIV sexual
transmission for men, particularly for heterosexual
males.[70] Evidence has suggested that medical male
circumcision can reduce the risk of female to male sexual
transmission by approximately 60%.[71] Thus for the last
decade, the WHO and UNAIDS have recommended
voluntary medical male circumcision as a key strategy
for the prevention of HIV. This method has primarily been
used and found to be effective in African countries,[72]

though studies have reported varying outcomes relating to
the impact of male circumcision in reducing HIV
transmission among MSM.[73] A recent systematic review;
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however, did identify that male circumcision was associ-
ated with a 24% decreased odds of HIV infection among

continuing to increase year by year. Subsequently,
controllingHIV sexual transmission faces great challenges.
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MSM in low and middle-income countries.[74] With
support from the Major Research Project on Prevention
and Treatment of Major Infectious Diseases including
AIDS and Viral Hepatitis, China has pilot-tested male
circumcision among MSM. Unfortunately, the acceptabil-
ity of this intervention was found to be very low.[64] Given
very low prevalence of HIV infection, about eight per ten
thousand, we do not believe male circumcision is an
effective strategy to reduce transmission of HIV in China.

Future Prevention Strategies
Microbicides

Microbicides are new products being studied that contain
drugs that prevent vaginal or rectal transmission of HIV
via sexual exposure. These microbicides can take the form
of vaginal rings, gels, films, inserts, or enemas, aimed at
preventing HIV or STIs. Several studies over the past
decade have examined the safety and efficacy of such
preventative measures. A clinical trial conducted in 15 sites
across Southern and Southeastern Africa showed that a
vaginal ring which continually released the ART drug
Dapivirine, provided a modest level of protection against
HIV infection in women.[75] Similar trials testing the safety
and efficacy of a Dapivirine ring found overall effectiveness
to be around 31%.[75] Further studies are being established
which examine the effectiveness of rectal microbicide gels
to reduce the risk of HIV transmission through anal sex.

Microbicide development research in China was launched
in 2008 under the National 11th Five-Year Plan on HIV.
Thus far, studies in China have been focused on pre-clinical
development, addressing the mechanism of mucosal HIV
infection, though few outcomes have thus far been
reported. Microbicides provide a new and unique
opportunity for HIV prevention without requiring a daily
pill such as PrEP. Thus, this discreet, long-acting method
may be a new strategy to reduce sexual transmission of
HIV in China.

Vaccine
1. Wu Z, Rou K, Cui H. The HIV/AIDS epidemic in China: history,
A vaccine is the most effective strategy to controlling viral
infectious epidemics. However, 35 years have passed since
the first isolation of the HIV virus, and no vaccine has yet
to be developed. Since 1987, more than 30 HIV candidate
vaccines have been tested, though only one has shown
positive results.[76] The RV 144 trial performed in
Thailand found that the HIV infection rate was 31.2%
lower in the group receiving the vaccine compared to the
group receiving the placebo.[76] Though efforts to find an
effective vaccine for preventing HIV infection continue,
there remain great challenges given the rapid mutation of
the HIV virus.[77] It seems unlikely that we would have a
vaccine to control the epidemic in the next 10 years.

Conclusions
23
Sexual transmission of HIV accounts for 95% of infections
in China, with the number of newly diagnosed cases
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At the macro level, increased HIV sexual transmission is
largely due to changing social norms and social environ-
ments. Social media, for example, connects people in an
easier and faster manner, providing better opportunities
for quickly finding a sexual partner. MSM in particular
have become the most important mode of HIV sexual
transmission in urban cities in China. As the population of
China is quite large, a tiny change in HIV incidence or
prevalence translates into a large number of HIV cases.
Thus, controlling the HIV epidemic requires consideration
of these macro level factors.

There is no magic bullet for controlling the sexual
transmission of the HIV epidemic. Though there are a
few, new prevention strategies developed in recent years,
unfortunately none can be used alone to stop the epidemic.
Cases in African countries or parts of China have
demonstrated that implementation of combined interven-
tions can achieve epidemic control.[78] Controlling the HIV
epidemic, particularly the sexual transmission of HIV,
should focus on three critical areas: infectious cases,
transmission mode, and the susceptible population.
Prevention must consider fully implementing all strategies
listed in the 13th 5-year action plan. We need to prioritize
the key areas and key populations, and develop specific
implementation plans for execution. Yunnan can serve as
role model for the rest of China, as the province has
developed its own annual plan for setting specific targets to
achieve the 90-90-90 targets by 2020. Only when we work
hard to implement all planned strategies in targeted
populations can the number of new HIV infections be
reduced.
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