
Original Article
Human immunodeficiency virus/ac
quired immunodeficiency syndrome
prevalence, incidence, and mortality in China, 1990 to 2017: a
secondary analysis of the Global Burden of Disease Study 2017 data
Xue-Jiao Liu1, Jennifer M. McGoogan1, Zun-You Wu1,2

1National Center for AIDS/STD Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing 102206, China;
2Fielding School of Public Health, University of California, Los Angeles, CA, USA.
Abstract
Background: Despite almost two decades of well-funded and comprehensive response efforts by the Chinese Government, human
immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS) remains a major problem in China. Yet, few studies
have recently examined long-term trends in HIV/AIDS prevalence, incidence, andmortality at the national level. This study aimed to
determine the prevalence, incidence, and mortality trends for HIV/AIDS over the past 28 years in China.
Methods: We conducted a descriptive, epidemiological, secondary analysis of the Global Burden of Diseases, Injuries, and Risk
Factors Study 2017 data. To evaluate trends in prevalence, incidence, and mortality over the study period from 1990 to 2017, we
calculated values for annual percentage change (APC) and corresponding 95% confidence intervals (CIs) using joinpoint regression
analysis.
Results: A significant increase in HIV/AIDS prevalence was observed for 1990 to 2009 (APC: 10.7; 95%CI: 10.4, 11.0; P< 0.001),
and then remained stable for 2009 to 2017 (APC: 0.7; 95% CI:�0.3, 1.7; P= 0.1). A significant increase in HIV incidence was also
observed for 1990 to 2005 (APC: 13.0; 95% CI: 12.6, 13.4; P< 0.001), and then a significant decrease was detected for 2005 to
2017 (APC: �6.5; 95% CI: �7.0, �6.1; P< 0.001). A significant increase in AIDS-related mortality rate was detected for 1990 to
2004 (APC: 10.3; 95% CI: 9.3, 11.3; P< 0.001), followed by a period of stability for 2004 to 2013 (APC: 1.3; 95% CI: �0.7, 3.3;
P= 0.2), and then another significant increase for 2013 to 2017 (APC: 15.3; 95% CI: 8.7, 22.2; P< 0.001).
Conclusions:Although prevalence has stabilized and incidence has declined, AIDS-relatedmortality has risen sharply in recent years.
These findings suggest more must be done to bring people into treatment earlier, retain them in treatment more effectively, actively
seek to reenter them in treatment if they dropout, and improve the quality of treatment and care regimens.
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Introduction

The human immunodeficiency virus/acquired immunode-
ficiency syndrome (HIV/AIDS) pandemic has been devas-
tating on a global scale. According to the Joint United
Nations Programme on HIV/AIDS (UNAIDS), 75.7 (55.9–
100) million people have become infected with HIV, and
32.7 (24.8–42.2) million people have died from AIDS and
AIDS-related causes worldwide.[1] Annual new infections
peaked globally in 1997 at 2.9 (2.3–3.8) million and have
since gradually declined to 1.7 (1.2–2.2) million in 2019.
Global AIDS-related deaths have also declined from a peak
of 1.7 (1.3–2.4) million in 2004 to 0.69 (0.50–0.97)
million in 2019.[1,2]
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Despite almost two decades of well-funded and compre-
hensive response efforts by the Chinese Government, HIV/
AIDS remains a major problem in China.[3] Although the
national-level prevalence of HIV/AIDS in China is a very
low 0.09%, for the world’s most populous country with
1.4 billion citizens, this translates to a very large number of
affected persons— an estimated 1.25 million people living
with HIV (PLWH) in 2018.[3] HIV/AIDS became the
leading cause of death by infectious disease in China in
2008.[4] By 2019, nearly 21,000 PLWH were dying each
year from AIDS in China, >5 times the number from all
other infectious diseases combined.[5]

However, few studies have recently examined long-term
trends in HIV/AIDS prevalence, incidence, andmortality at
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the national level in China.[3,6-8] Yet, these trends can serve
as important evidence upon which policymakers, funders,
program leaders, and others base decisions about how to
move forward toward HIV prevention and control. Thus,
we used the Global Burden of Diseases (GBD), Injuries,
and Risk Factors Study 2017 data to determine the
prevalence, incidence, and mortality trends for HIV/AIDS
over the past 28 years in China.
Methods

Study design and ethical approval

This study was a descriptive, epidemiological, secondary
analysis of GBD Study 2017 data for the mainland of
China. Outcomes of interest were prevalence, incidence,
and mortality over the period 1990 to 2017, a total of 28
years. Since no individual-level primary data were included
in the study, informed consent was not required. This study
was approved by the Institutional Review Board of the
Chinese Center for Disease Control and Prevention (China
CDC; approval number KX201202626).
Data source

This study was based on the data andmeasures of the GBD
study 2017. Conducted by the Institute for Health Metrics
and Evaluation (IHME), the GBD study provides a
comprehensive account of morbidity and mortality caused
by 354 diseases and injuries, as well as risk factors to health
in 195 countries from 1990 to 2017 (ie, the most current
available dataset). GBD 2017 study protocol information
and data are available on the IHME website (www.
healthdata.org/gbd/gbd-2017-resources). The rigorous
approach and standardized methodology used annually
by the >3600-researcher consortium representing >145
countries to analyze >1 billion data points results in a
highly reliable picture of what ails and kills people across
the world and over time by age and by sex. GBD 2017
measures included deaths, years of life lost, years livedwith
disability, disability-adjusted life years (DALYs), preva-
lence, incidence, life expectancy, probability of death,
healthy life expectancy, maternal mortality ratio, and
summary exposure value.

The methods used for producing global, regional, and
national HIV incidence, prevalence, and mortality using
GBD 2017 data have been previously described.[9] In brief,
for countries like China, which was assessed as only having
some vital registration data available, a process they called
“cohort incidence bias adjustment” (CIBA) was used to
estimate incidence and prevalence using mortality data.
The first stage spectrum (ie, the UNAIDS compartmental
model that applies HIV incidence, progression, and
mortality to a population that ages over time to generate
age-sex-specific HIV incidence, prevalence, and mortali-
ty[10]) was run to produce initial incidence, prevalence, and
mortality curves. Next, the incidence was adjusted using
spectrum cohort survival estimates and calculated bias
between spectrum mortality estimates and smoothed vital
registration data for each year. Then, the second stage
spectrum was run to generate age–sex-specific incidence
and prevalence estimates using adjusted incidence. Finally,
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to estimate mortality, smoothed vital registration data
were used to inform spectrum estimated mortality through
the CIBA process.[9] Each step was repeated and stored in
1000 draws and final estimates were computed by taking
the mean estimate across 1000 draws. Additionally, 95%
confidence intervals (CIs) were calculated as the 2.5th and
97.5th percentile of all 1000 draw values for each of the
measures.[9]
Analysis

For HIV/AIDS cases, total cases are presented as an
estimated number, and the prevalence is calculated as the
estimated number of cases (numerator) divided by the total
population (denominator) and presented as per 100,000.
For new HIV infections, new cases are presented as an
estimated number while incidence is calculated as the
estimated number of new infections (numerator) divided
by the total population (denominator) and presented as per
100,000. Finally, for AIDS-related deaths, total deaths are
presented as an estimated number, and the mortality rate is
calculated as the estimated number of deaths (numerator)
divided by the total population (denominator) and
presented as per 100,000.

To evaluate trends in prevalence, incidence, and mortality
over the study period 1990 to 2017, we calculated values
for annual percentage change (APC) and corresponding
95% CIs using the Joinpoint Regression Program
(v.4.8.0.1, National Cancer Institute, Bethesda, MD,
USA; surveillance.cancer.gov/joinpoint/). Model selection
was performed by the Monte Carlo permutation test,
which determines the P value from the permutation
distributions derived from F-statistic as a goodness-of-fit
measure.[11] The Z test was used to assess whether an APC
was significantly different from 0 at the a= 0.05 level. In
describing trends, we used the terms “increase” or
“decrease” when the P value was <0.05, and we used
the term “stable” to indicate no significant change when
the P value was ≥0.05.
Results

Total cases, new infections, and deaths

As shown in Table 1, total HIV/AIDS cases increased from
76,134 (95% CI: 56,869, 96,289) in 1990 to 642,278
(95% CI: 332,101, 1,171,749) in 2015 and then fell
slightly to 633,923 (95%CI: 312,439, 1,209,871) in 2017.
Total new HIV infections (ie, new cases) increased from
11,267 (95% CI: 7496, 19,908) in 1990 to 71,368 (95%
CI: 46,485, 107,199) in 2005, and then decreased to
33,329 (95% CI: 13,802, 57,284) in 2017. Total deaths
increased from 3337 (95% CI: 2502, 4034) in 1990 to
34,800 (95% CI: 32,582, 36,553) in 2017.
Prevalence, incidence, and mortality

HIV/AIDS prevalence increased from 6.36 per 100,000
(95% CI: 4.75, 8.04) in 1990 to 45.97 per 100,000 (95%
CI: 23.77, 83.87) in 2015, and then declined slightly
to 44.88 per 100,000 (95% CI: 22.12, 85.66) in 2017.
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Table 1: HIV/AIDS total cases and prevalence, new cases, and incidence, and deaths and mortality for China, 1990 to 2017, from the GBD,
Injuries, and Risk Factors Study 2017 data.

HIV/AIDS cases New HIV infections AIDS-related deaths

Year
Total cases,
n (95% CI)

Prevalence rate,
per 100,000
(95% CI)

Total new
cases,

n (95% CI)

Incidence rate,
per 100,000
(95% CI)

Total deaths,
n (95% CI)

Mortality rate,
per 100,000
(95% CI)

1990 76,134 (56,869, 96,289) 6.36 (4.75, 8.04) 11,267 (7496, 19,908) 0.94 (0.63, 1.66) 3337 (2502, 4034) 0.28 (0.21, 0.34)
1991 85,699 (65,338, 106,638) 7.07 (5.39, 8.80) 12,732 (8846, 20,744) 1.05 (0.73, 1.71) 4247 (3435, 4888) 0.35 (0.28, 0.40)
1992 96,262 (75,468, 120,166) 7.87 (6.17, 9.82) 14,455 (10,318, 22,203) 1.18 (0.84, 1.81) 5037 (4276, 5561) 0.41 (0.35, 0.45)
1993 107,640 (85,103, 136,652) 8.71 (6.89, 11.06) 16,399 (11,707, 24,224) 1.33 (0.95, 1.96) 5885 (5232, 6290) 0.48 (0.42, 0.51)
1994 119,312 (93,075, 156,467) 9.57 (7.47, 12.55) 18,424 (13,015, 27,702) 1.48 (1.04, 2.22) 6518 (5979, 6835) 0.52 (0.48, 0.55)
1995 131,068 (100,371, 179,438) 10.43 (7.99, 14.28) 20,410 (13,947, 30,999) 1.62 (1.11, 2.47) 7574 (7142, 7879) 0.60 (0.57, 0.63)
1996 144,042 (108,378, 200,637) 11.38 (8.56, 15.85) 23,115 (15,522, 35,179) 1.83 (1.23, 2.78) 8103 (7733, 8413) 0.64 (0.61, 0.66)
1997 159,454 (117,114, 225,211) 12.51 (9.19, 17.67) 27,102 (17,633, 41,565) 2.13 (1.38, 3.26) 8768 (8455, 9082) 0.69 (0.66, 0.71)
1998 176,795 (125,942, 256,030) 13.78 (9.82, 19.95) 31,828 (20,015, 49,471) 2.48 (1.56, 3.86) 9769 (9455, 10,118) 0.76 (0.74, 0.79)
1999 195,289 (134,271, 289,920) 15.13 (10.40, 22.46) 36,712 (22,362, 58,394) 2.84 (1.73, 4.52) 10,580 (10,248, 10,966) 0.82 (0.79, 0.85)
2000 214,263 (142,915, 322,802) 16.50 (11.00, 24.86) 41,066 (24,230, 65,897) 3.16 (1.87, 5.07) 11,428 (11,061, 11,872) 0.88 (0.85, 0.91)
2001 242,064 (157,525, 366,078) 18.53 (12.06, 28.03) 46,316 (27,785, 73,062) 3.55 (2.13, 5.59) 12,664 (12,250, 13,131) 0.97 (0.94, 1.01)
2002 282,952 (177,989, 435,711) 21.55 (13.56, 33.18) 53,476 (32,747, 82,283) 4.07 (2.49, 6.27) 13,850 (13,331, 14,450) 1.05 (1.02, 1.10)
2003 329,400 (202,015, 515,780) 24.95 (15.30, 39.07) 61,159 (38,364, 93,453) 4.63 (2.91, 7.08) 14,890 (14,231, 15,699) 1.13 (1.08, 1.19)
2004 373,075 (223,569, 597,148) 28.12 (16.85, 45.00) 67,767 (43,403, 103,056) 5.11 (3.27, 7.77) 15,763 (15,277, 16,347) 1.19 (1.15, 1.23)
2005 404,644 (238,354, 661,768) 30.34 (17.87, 49.62) 71,368 (46,485, 107,199) 5.35 (3.49, 8.04) 17,577 (17,088, 18,153) 1.32 (1.28, 1.36)
2006 435,436 (256,339, 723,873) 32.48 (19.12, 54.00) 70,999 (47,468, 107,111) 5.30 (3.54, 7.99) 18,368 (17,680, 19,260) 1.37 (1.32, 1.44)
2007 478,302 (278,616, 798,666) 35.50 (20.68, 59.27) 67,827 (46,229, 102,571) 5.03 (3.43, 7.61) 18,508 (17,913, 19,371) 1.37 (1.33, 1.44)
2008 525,031 (300,501, 886,550) 38.77 (22.19, 65.46) 63,184 (43,751, 98,049) 4.67 (3.23, 7.24) 19,531 (19,080, 20,126) 1.44 (1.41, 1.49)
2009 567,034 (314,173, 967,395) 41.66 (23.08, 71.08) 58,696 (40,415, 93,026) 4.31 (2.97, 6.84) 20,348 (19,805, 21,117) 1.50 (1.46, 1.55)
2010 593,487 (314,702, 1,014,572) 43.41 (23.02, 74.21) 55,710 (38,323, 89,621) 4.07 (2.80, 6.55) 19,893 (19,401, 20,512) 1.46 (1.42, 1.50)
2011 607,907 (321,602, 1,048,495) 44.28 (23.43, 76.38) 53,692 (36,830, 85,397) 3.91 (2.68, 6.22) 19,640 (19,119, 20,202) 1.43 (1.39, 1.47)
2012 620,684 (328,098, 1,083,056) 45.03 (23.81, 78.58) 51,245 (34,198, 80,731) 3.72 (2.48, 5.86) 18,532 (17,807, 19,259) 1.34 (1.29, 1.40)
2013 631,128 (332,162, 1,117,080) 45.58 (23.99, 80.68) 48,440 (31,608, 76,832) 3.50 (2.28, 5.55) 19,637 (18,778, 20,455) 1.42 (1.36, 1.48)
2014 638,639 (333,318, 1,142,642) 45.90 (23.95, 82.12) 45,174 (27,315, 72,066) 3.25 (1.96, 5.18) 23,889 (22,695, 24,835) 1.72 (1.63, 1.78)
2015 642,278 (332,101, 1,171,749) 45.97 (23.77, 83.87) 41,408 (23,387, 67,620) 2.96 (1.67, 4.84) 28,950 (27,826, 29,828) 2.07 (1.99, 2.14)
2016 640,944 (325,469, 1,194,440) 45.66 (23.18, 85.09) 37,505 (18,440, 62,693) 2.67 (1.31, 4.47) 32,879 (31,475, 34,068) 2.34 (2.24, 2.43)
2017 633,923 (312,439, 1,209,871) 44.88 (22.12, 85.66) 33,329 (13,802, 57,284) 2.36 (0.98, 4.06) 34,800 (32,582, 36,553) 2.46 (2.31, 2.59)

CI: Confidence interval; GBD: Global Burden of Diseases; HIV/AIDS: Human immunodeficiency virus/acquired immunodeficiency syndrome.
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HIV incidence increased from 0.94 per 100,000 (95%
CI: 0.63, 1.66) in 1990 to 5.35 per 100,000 (95% CI:
3.49, 8.04) in 2005, and then decreased to 2.36 per
100,000 (95% CI: 0.98, 4.06) in 2017. AIDS-related
mortality rate increased over the entire 28-year study
period, from 0.28 per 100,000 (95% CI: 0.21, 0.34) in
1990 to 2.46 per 100,000 (95% CI: 2.31, 2.59) in 2017
[Table 1].
Sex differences

As shown in Figure 1, HIV/AIDS prevalence was higher
and increased more among males than females during the
study period. Prevalence increased from 8.52 per 100,000
(95%CI: 6.33, 10.77) in 1990 to 65.05 per 100,000 (95%
CI: 32.29, 123.71) in 2017 among males, and from 4.05
per 100,000 (95% CI: 3.07, 5.05) in 1990 to 23.84 per
100,000 (95% CI: 11.44, 45.46) in 2017 among females.
HIV incidence peaked in 2005 for both males and females.
For males, HIV incidence increased from 1.24 per 100,000
(95% CI: 0.83, 2.21) in 1990 to 7.71 per 100,000 (95%
CI: 4.97, 11.56) in 2005, and then declined to 3.67 per
100,000 (95% CI: 1.51, 6.37) in 2017. For females,
incidence increased from 0.62 per 100,000 (95% CI: 0.41,
1.08) in 1990 to 2.86 per 100,000 (95% CI: 1.91, 4.37) in
2005, and then it declined to 0.99 per 100,000 (95% CI:
0.44, 1.65) in 2017. AIDS-related mortality rate among
males increased from 0.36 per 100,000 (95% CI: 0.26,
0.44) in 1990 to 3.63 per 100,000 (95% CI: 3.40, 3.82) in
2017, and among females increased from 0.19 per 100,000
(95% CI: 0.15, 0.23) in 1990 to 1.25 per 100,000 (95%
CI: 1.17, 1.32) in 2017.
1177
Trends

As shown in Figure 2, joinpoint regression analysis
identified trends in prevalence, incidence, and mortality
rate during the 28-year study period that were significantly
different from 0. For HIV/AIDS prevalence, a significant
increase was detected for 1990 to 2009 (APC: 10.7; 95%
CI: 10.4, 11.0; P< 0.001), while the rate remained stable
for 2009 to 2017 (APC: 0.7; 95% CI: �0.3, 1.7; P= 0.1).
For HIV incidence, a significant increase was detected for
1990 to 2005 (APC: 13.0; 95%CI: 12.6, 13.4; P< 0.001),
and then a significant decrease was detected for 2005 to
2017 (APC: �6.5; 95% CI: �7.0, �6.1; P< 0.001). For
AIDS-related mortality rate, a significant increase was
detected for 1990 to 2004 (APC: 10.3; 95% CI: 9.3, 11.3;
P< 0.001), followed by a period of stability for 2004 to
2013 (APC: 1.3; 95% CI: �0.7, 3.3; P= 0.2), and then
another significant increase for 2013 to 2017 (APC: 15.3;
95% CI: 8.7, 22.2; P< 0.001).
Discussion

The main findings of this study were the increasing (1990–
2009) and then stabilizing (2009–2017) trends in HIV/
AIDS prevalence, the increasing (1990–2005) and then
decreasing (2005–2017) trends in HIV incidence, and the
increasing (1990–2004), then stabilizing (2004–2013),
and then increasing (2013–2017) trends in AIDS-related
mortality rate [Figure 2]. This finding is enriched by our
observations of notably large differences in prevalence,
incidence, and mortality rate between males and females.
Although females generally display the same shapes in the
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Figure 1: HIV/AIDS prevalence (A), incidence (B), and mortality rate (C) by sex, for all ages,
in China, 1990 to 2017, from the GBD, Injuries, and Risk Factors Study 2017 data.
Estimated values are shown as solid lines, while 95% CIs are indicated by the shaded
regions. CIs: Confidence intervals; GBD: Global Burden of Diseases; HIV/AIDS: Human
immunodeficiency virus/acquired immunodeficiency syndrome.
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curves of the three metrics over time, males have much
higher amplitude effects. This is particularly evident for the
incidence, which peaked in 2005 at 7.71 per 100,000 for
males vs. 2.86 per 100,000 for females, and mortality rate,
which climbed to 3.63 per 100,000 in males vs. 1.25 per
100,000 in females in 2017 [Figure 1].

China has made substantial progress in the development
and implementation of effective intervention strategies
through its comprehensive National HIV/AIDS Response
Program over the past 17 years.[3,12] Undoubtedly, these
massive efforts have positively impacted the three metrics
of interest examined in this study— prevalence, incidence,
and mortality rate. However, in comparison to the global
picture,[9] China is clearly falling behind with respect to
AIDS-related mortality, particularly among men. This
finding is supported by both government data and results
of observational studies,[4-6,8,12,13] indicating that there are
1178
several aspects of China’s National HIV/AIDS Response
Program that must be improved to combat high and rising
AIDS-related mortality.

First, China must find and diagnose PLWH earlier and
faster. The unfortunate problem of late presentation (ie,
diagnosis when CD4 counts are already very low or clinical
signs of AIDS are already present) persists in China and
contributes significantly to AIDS-related mortality.[14,15]

One recent study reported that the mean duration of
infection at the time of diagnosis for nearly 6000 Chinese
PLWH newly diagnosed between 2008 and 2015 was 6.3
years.[16] Another new study reported that among
>45,000 PLWH newly diagnosed between 2012 and
2016, 70% presented late and 45% had advanced HIV
disease.[17] Earlier case finding and rapid diagnosis
depends heavily on both the availability of quality testing
services in a variety of formats and on the uptake of testing
services by those who need them.[12] Rapid scale-up of
testing services,[3,12] and streamlining of the process from
screening to diagnosis to treatment initiation,[18,19] has
been ongoing in China for some years, yet an enormous
number of PLWH remain undiagnosed—an estimated
360,000 at the end of 2018.[3] Case finding and linking to
care must be a focus of a renewed agenda within the
National HIV/AIDS Response Program.

Second, China must rapidly get PLWH into treatment and
durably retain them there through the provision of quality
treatment services, monitoring, and support. The many
important individual and community benefits of early
treatment (ie, before disease progression) are now well
accepted internationally.[20] However, in settings like
China, where late presentation is still common, the focus
must also be on immediate treatment (ie, without delay
after diagnosis).[21-23] Although shortening of time from
screening to treatment has proven benefits in the China
setting that include reductions in mortality rates,[18,19,23]

implementation of these procedural changes in China’s
hospitals and clinics remains incomplete and PLWH still
slip through the cracks, still too often failing to initiate
treatment quickly or at all. Faster treatment starts must
also be an area of focus for the future of China’s National
HIV/AIDS Response Program.

Third, China must deal with the constant challenge of
treatment retention andmust finally develop a program for
treatment “recapture.” The first investigation into the
performance of China’s HIV care continuum found that in
2015, only 67% of PLWH who were diagnosed were on
treatment.[24] While some of these untreated individuals
never initiated treatment, some initiated and then dropped
out or discontinued treatment.[13,25,26] Since without
treatment, all PLWH will eventually progress to AIDS
and die, it is of vital importance to improve treatment
retention. While this will require fundamental changes to
the ways in which treatment is delivered, it must also
include planful, deliberate methods for supporting PLWH
on antiretroviral therapy over long periods. Less well
recognized is the similarly urgent need to implement an
effective mechanism to identify and actively reach out to
PLWH who were lost to follow-up or who dropped out or
ceased treatment, to try and get them re-started. China
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Figure 2: Trends in HIV/AIDS prevalence (A), incidence (B), and mortality rate (C) in China, 1990 to 2017, from the GBD, Injuries, and Risk Factors Study 2017 data. APC was significantly
different from 0 at the a= 0.05 level for trend 1 (blue) prevalence (A), trend 1 (blue) and trend 2 (green) for incidence (B), and trend 1 (blue) and trend 3 (red) for mortality (C). APC: Annual
percentage change; CI: Confidence interval; GBD: Global Burden of Diseases; HIV/AIDS: Human immunodeficiency virus/acquired immunodeficiency syndrome.
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must reconsider how best to keep as many PLWH on
treatment as long as possible with as few interruptions as
possible if it is to improve the current trend in mortality
rates.

Fourth, China must urgently work to optimize HIV
treatment, care, and monitoring to improve the effective-
ness of treatment and slow the growing of drug resistance.
In 2015, only 65% of diagnosed PLWH on treatment were
virally suppressed.[24] Some of this gap is known to be
caused by poor adherence to treatment whereas some have
been attributed to outdated drugs, formulations, and
regimens.[27,28] Although improving, viral load and drug
resistance testing for monitoring the effectiveness of
treatment are still sub-optimal and virological failure
continues to be under-diagnosed as well as under-treated
since options for the second- and third-line therapies are
still limited.[12,27-29] All aspects of treatment, care, and
monitoring must also be central to meaningful evaluation
and improvement of China’s National HIV/AIDS Re-
sponse Program.

Finally, special attention must be paid to the unique
barriers to care experienced by different subgroups of
Chinese men: men who have sex with men, men who self-
identify as heterosexual, older men, transgender men,
migrant worker men, and others.[3,12] These issues must be
thoroughly researched and interventions that aim to
reduce barriers to all steps along the HIV care continuum
must be designed, tested, and broadly implemented. Some
evidence from other settings suggests that female PLWH
benefit more from treatment than male PLWH, which then
contributes to sex differences in AIDS-related mortality
rates.[30,31] This observation must be evaluated in the
China setting and if sex differences in the effectiveness of
treatment are confirmed, then the reasons behind it must
be investigated. Modernization of recognized high-risk
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groups, thorough and current understanding of their
barriers to success in the HIV care continuum, and
interventions to facilitate their achievement of sustained
viral suppression must also be prioritized if China is to
bring down AIDS-related mortality rates.

Several limitations of our study should be noted. First, we
only included GBD 2017 data in our study. The GBD
estimates are based on aggregated data and are adjusted
via a back-estimation from mortality data. These inherent
limitations in the data cause some uncertainties in the
estimates that are larger in more recent years.[9] However,
we have presented estimates of these CIs for all measures
included in our study. Furthermore, by limiting our study
to GBD 2017 data only, we did not account for other
sources of data, which could have improved our
understanding of these trends. Second, we did not include
all GBD 2017 measures in our study. For example, we
excluded GBD 2017 estimates of HIV/AIDS-associated
DALYs.[9] As HIV/AIDS has evolved into a chronic disease
that is manageable with treatment over the long-term,
DALYs has become an increasingly relevant measure of the
burden of HIV/AIDS and should be included in future
research.

In conclusion, although our results show that prevalence
has stabilized and incidence has declined, we have found
that AIDS-related mortality has risen sharply in recent
years. This evidence indicates that more must be done to
bring people into treatment earlier and faster, retain them
in treatment more effectively, actively seek to restart them
on treatment if they dropout, and revise their treatment if it
fails. Furthermore, the quality of treatment and care
regimens as well as treatment monitoring must be
improved. China needs to intensify its efforts if it is to
meaningfully reduce AIDS-related mortality and bring its
HIV/AIDS epidemic under control.

http://www.cmj.org
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