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Estimates of global, regional, and national incidence,
prevalence, and mortality of HIV, 1980-2015: the Global
Burden of Disease Study 2015

GBD 2015 HIV Collaborators*

Summary

Background Timely assessment of the burden of HIV/AIDS is essential for policy setting and programme evaluation.
In this report from the Global Burden of Disease Study 2015 (GBD 2015), we provide national estimates of levels and
trends of HIV/AIDS incidence, prevalence, coverage of antiretroviral therapy (ART), and mortality for 195 countries
and territories from 1980 to 2015.

Methods For countries without high-quality vital registration data, we estimated prevalence and incidence with data
from antenatal care clinics and population-based seroprevalence surveys, and with assumptions by age and sex on
initial CD4 distribution at infection, CD4 progression rates (probability of progression from higher to lower CD4
cell-count category), on and off antiretroviral therapy (ART) mortality, and mortality from all other causes.
Our estimation strategy links the GBD 2015 assessment of all-cause mortality and estimation of incidence and
prevalence so that for each draw from the uncertainty distribution all assumptions used in each step are internally
consistent. We estimated incidence, prevalence, and death with GBD versions of the Estimation and Projection
Package (EPP) and Spectrum software originally developed by the Joint United Nations Programme on HIV/AIDS
(UNAIDS). We used an open-source version of EPP and recoded Spectrum for speed, and used updated assumptions
from systematic reviews of the literature and GBD demographic data. For countries with high-quality vital registration
data, we developed the cohort incidence bias adjustment model to estimate HIV incidence and prevalence largely
from the number of deaths caused by HIV recorded in cause-of-death statistics. We corrected these statistics for
garbage coding and HIV misclassification.

Findings Global HIV incidence reached its peak in 1997, at 3-3 million new infections (95% uncertainty interval [UI]
3-1-3-4 million). Annual incidence has stayed relatively constant at about 2- 6 million per year (range 2-5-2-8 million)
since 2005, after a period of fast decline between 1997 and 2005. The number of people living with HIV/AIDS has been
steadily increasing and reached 38-8 million (95% UI 37-6-40-4 million) in 2015. At the same time, HIV/AIDS
mortality has been declining at a steady pace, from a peak of 18 million deaths (95% UI 1.-7-1-9 million) in 2005, to
1.2 million deaths (1-1-1-3 million) in 2015. We recorded substantial heterogeneity in the levels and trends of HIV/AIDS
across countries. Although many countries have experienced decreases in HIV/AIDS mortality and in annual new
infections, other countries have had slowdowns or increases in rates of change in annual new infections.

Interpretation Scale-up of ART and prevention of mother-to-child transmission has been one of the great successes of
global health in the past two decades. However, in the past decade, progress in reducing new infections has been slow,
development assistance for health devoted to HIV has stagnated, and resources for health in low-income countries
have grown slowly. Achievement of the new ambitious goals for HIV enshrined in Sustainable Development Goal 3
and the 90-90-90 UNAIDS targets will be challenging, and will need continued efforts from governments and
international agencies in the next 15 years to end AIDS by 2030.

Funding Bill & Melinda Gates Foundation, and National Institute of Mental Health and National Institute on Aging,
National Institutes of Health.
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Introduction Relief (PEPFAR) in 2003, galvanised the mobilisation of

HIV/AIDS is a leading cause of death and disease
burden, especially in sub-Saharan Africa."” Introduction of
antiretroviral therapy (ART) in 1996 greatly reduced
HIV-related mortality.”” Creation of the Joint United
Nations Programme on HIV/AIDS (UNAIDS) in 1996; the
Global Fund to Fight AIDS, Tuberculosis and Malaria in
2002; and the US President’s Emergency Plan for AIDS
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resources to combat the HIV epidemic. In the past 15 years,
the global community has provided US$109-8 billion of
development assistance to curb the HIV/AIDS epidemic.®
As a result, HIV mortality has declined overall in
low-income and middle-income countries since 2004."

The success of ART and prevention of mother-to-child
transmission programmes led to ambitious calls to
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Research in context

Evidence before this study

We searched PubMed between Aug 18, 2015, and

April 3, 2016, for studies that comprehensively assessed the
burden of HIV/AIDS globally. Our search terms included “HIV”
and “global” and “mortality” or “incidence” or “prevalence”,
and searches were restricted to articles published in English up
to April 1, 2016. To our knowledge through the search, Global
Burden of Disease (GBD) and UNAIDS are the only two sources
that provide comparable evaluations of levels and trends of
the HIV/AIDS epidemic at both the global and country level.
UNAIDS has provided global estimates on HIV/AIDS since
1997, and has developed two epidemiological programs to
estimate incidence, prevalence, and mortality: Estimation and
Projection Package (EPP) and Spectrum. GBD 2013 used
improved versions of Spectrum to generate comprehensive,
comparable estimates of levels and trends of HIV/AIDS
incidence, prevalence, and mortality across geographies.
Studies from both organisations have shown rapid changes in
the HIV/AIDS epidemic worldwide and that up-to-date
epidemiological and demographic information is needed to
more accurately assess the burden of HIV at both the country
and global level.

Added value of this study

For GBD 2015, we systematically updated the key inputs to
our HIV/AIDS estimation process, which includes prevalence
from national surveys and antenatal care clinics, demographic
input on fertility and migration, mortality on and off
antiretroviral therapy (ART), and background HIV-free
mortality; updates to these inputs were concluded in

April, 2016; October, 2015; December, 2015; and April, 2016,

eliminate HIV as a public health threat. However,
maintenance and scale-up of sufficiently funded AIDS
efforts will be crucial to realise the goal of ending the
AIDS epidemic as a public health threat by 2030.°
Achievement of these goals, including the UNAIDS 90-
90-90 targets, which aim to have 90% of people living
with HIV know their status, 90% of those detected
treated with ART, and 90% of those receiving treatment
achieving viral load suppression,” requires a coordinated
global scale-up of prevention programmes, pre-exposure
prophylaxis (PrEP), and detection and treatment
programmes." However, development assistance for
health targeted for HIV has stagnated since 2010, and, in
many low-income countries, national resources for
health are scarce and expected to grow slowly.”"

The ambitious goals set forth by the global community,
and the few resources available to combat HIV/AIDS,
emphasise the importance of understanding and
monitoring the trends of each country’s HIV/AIDS
epidemic. Measurement of disease burden according to
geographic units enables comparison with other major
conditions, showing where the epidemic remains a

respectively. We also improved the integration of EPP,
Spectrum, and the GBD all-cause mortality estimation process
to make them internally consistent. For countries with
high-quality vital registration data, we developed a new
method to improve the accuracy of and consistency among
estimates of HIV/AIDS incidence, prevalence, and mortality
leveraging the number of deaths recorded each year as caused
by HIV/AIDS. This method also allowed us to use vital
registration data to generate plausible incidence curves in
countries that are not part of UNAIDS' results, and in
subnational units where we previously only had national-level
data. We developed an ensemble model to reconcile HIV
mortality estimates from EPP and Spectrum and from those
indicated in GBD's all-cause mortality estimation process.
Remarkable progress has been made in curbing the HIV/AIDS
epidemic worldwide; however, our findings emphasise the
need for continued efforts from governments and
international agencies in the next 15 years to end AIDS by
2030, in view of the low ART coverage and stagnation in
decline of annual new infections in the past decade.

Implications of all available evidence

Improving on existing models of HIV/AIDS burden estimates,
this study provides the most comprehensive and internally
consistent assessments of the levels and trends of HIV/AIDS
incidence, prevalence, and mortality worldwide so far.

This timely report provides much needed assessment of
achievement of Millennium Development Goal 6, and lays out
the challenges facing the global community in progress
towards the HIV goals enshrined in Sustainable Development
Goal 3 and the 90-90-90 UNAIDS targets.

dominant cause of health loss and where the burden is
still rising in spite of national and global efforts. Such
measurement also enables direct comparison of
different HIV/AIDS metrics, emphasising the specific
needs of each geographic region and allowing for a
more targeted response to the epidemic.

UNAIDS produces a biannual assessment of
incidence of infections, prevalence of people living with
HIV, and deaths from HIV/AIDS;" the Global Burden of
Disease Study (GBD) provides an alternative assessment
of these rates. UNAIDS and GBD estimates have
increasingly converged at the global level.? Nevertheless,
estimates differ substantially in several countries,
particularly in middle-income and high-income
countries, where GBD estimates are based on data from
vital registration systems and UNAIDS estimates are
based on prevalence in high-risk groups and estimates
of the fraction of the population in these groups. This
report from GBD 2015 provides a unique perspective on
the national-level epidemiology of HIV/AIDS, which
includes a comprehensive assessment of HIV/AIDS
incidence, prevalence, and deaths.
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Methods

Study design

GBD is a systematic, scientific effort to quantify all-cause
mortality; cause-specific mortality; and disease incidence,
prevalence, and burden attributable to risk factors by age,
sex, and geography over time. GBD 2015 includes
195 countries and territories and covers the time span
from 1980 to 2015. Additional details of the GBD cause
hierarchy, data inputs and processing, and estimation
methods have been published elsewhere.”

In brief, the GBD estimation framework for HIV/AIDS
used the general natural history epidemiological models,
Estimation and Projection Package (EPP) and Spectrum,
developed by UNAIDS for estimation of the burden of
HIV/AIDS for their biannual report on the state of the
HIV/AIDS epidemic at the global and country levels.!
EPP uses HIV seroprevalence estimates from surveys
and antenatal care clinics to estimate incidence curves
that are consistent with the input data of prevalence and
other factors, including on-ART and off-ART mortality
and demographic information within the given
population. Spectrum, a compartmental model, is used
to generate age-specific and sex-specific incidence,
prevalence, and mortality by use of the incidence curves
generated in EPP and other key inputs, including
program data on ART and prevention of mother-to-child
transmission and other key assumptions of on-ART and
oft-ART mortality and HIV-free background mortality.
Details of methods and parameters in EPP and Spectrum
have been described previously.**

In GBD 2015, we improved on UNAIDS’ estimation
procedures in four ways. First, we used additional data,
both from vital registration systems and population
health surveys, to measure seroprevalence. Second, we
used consistent estimates of HIV-free mortality in both
EPP and Spectrum, and in the estimation of on-ART and
off ART mortality—key inputs to both EPP and
Spectrum. These HIV-free mortality rates, generated in
GBD’s all-cause mortality estimation process, have
linked our HIV/AIDS estimation process and the
all-cause mortality estimation process. Third, we
developed an adjustment process—cohort incidence bias
adjustment—to ensure that incidence and prevalence
estimates formulated with Spectrum are consistent with
HIV mortality estimates based on vital registration
systems when available. Fourth, through an expanded
literature search, we updated rates of on-ART mortality
(appendix pp 6-10), particularly for developed countries,
in close collaboration with the Antiretroviral Therapy
Cohort Collaboration.*

Due to the interconnected nature of the HIV modelling
process and the process of estimation of mortality and
causes of death, data and codes for the GBD 2015 HIV
estimation process will be made available along with all
the GBD 2015 results, in compliance with the Guidelines
for Accurate and Transparent Health Estimates Reporting
(GATHER) developed by the WHO.*
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Mortality estimation

The GBD estimation framework contains three sources
for estimates of HIV-specific mortality: estimated HIV
mortality from Spectrum; estimated excess HIV/AIDS
mortality in our all-cause mortality estimation process;”
and space-time Gaussian process regression smoothed
cause-specific HIV/AIDS mortality from vital registration

See Online for appendix

A
__ 4000 — Bothsexes
8 —— Women
f=
a — Men
3
< 3000
Y
c
L
k]
< 2000
£
2
<
c
ks
e 1000
%
)
£
=]
=
0 T T T
B
o
=]
f=
S 40000
2
o
<
£
Q30000
<
=
I i
T 20000 R
s _
2
2
€ 10000
]
a
3
& 0 T T T
C
2000
=
=
f=4
I
=1
2 1500
=
wv
=]
<
= 1000
=
8
g —
o 500
£
B
<3
[~
0 T T T
D
404
o3
£
2 30
< _
By
o £
22
Sy 204
s ®
E=
5 T
g5 107
a =
0 T T T
1980 1990 2000 2010
Year

Figure 1: Evolution of the HIV epidemic from 1980 to 2015

Global estimates of new HIV infections (A), people living with HIV/AIDS (B), HIV/AIDS deaths (C), and proportion of
people living with HIV receiving ART (D). Shaded areas show 95% uncertainty intervals. ART=antiretroviral therapy.
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Figure 2: Incidence of new HIV infections from 1980 to 2015, and HIV incidence in 2015

Global number of new HIV infections by region (A). Bars show the mean number of estimated new infections within a given year. Error bars represent 95% uncertainty intervals. Each Global Burden of
Disease region is represented by a separate colour. HIV incidence by country (B). We calculated incidence as cumulative new cases of HIV throughout the year divided by the total population at the
mid-year. Rates are per 100 000 people. Colour bins correspond to the 0-50th, 50-70th, 70-80th, 80-90th, 90th-92nd, 92nd-94th, 96-98th, 98-99th, and 99-100th percentiles to highlight variation
within sub-Saharan Africa. ATG=Antigua and Barbuda. VCT=Saint Vincent and the Grenadines. LCA=Saint Lucia. TTO=Trinidad and Tobago. TLS=Timor-Leste. FSM=Federated States of Micronesia.
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systems that were adjusted for incompleteness and
misclassification of causes of death. We used tailored
estimation methods to produce final estimates of
mortality depending on age groups, and the availability
and quality of data for mortality of HIV/AIDS.

We assigned countries and territories to one of four
groups, depending on data availability and quality. Group 1
included countries with prevalence data from either
household surveys or antenatal care clinics, most of which
have generalised epidemics. Group 2A referred to
countries with high-quality vital registration systems,
which in GBD 2015 included countries with more than
25 years of vital registration data with more than 95%
completeness. Group 2B referred to countries with vital
registration systems that were not in group 2A. Group 2C
included countries for which we had no data from a vital
registration system. Briefly, for adults in group 1 countries,
we applied an ensemble model to average HIV/AIDS
mortality rates from Spectrum and those implied by the
all-cause mortality estimation process. This approach was
based on the fact that our estimation processes (appendix
pp 12-15) in EPP, Spectrum, and all-cause mortality
models were intrinsically linked by the same HIV-free
mortality rates at the draw level for group 1 countries.
Because EPP and Spectrum are largely based on prevalence
estimates from surveys and antenatal care clinics and
various assumptions, and all-cause mortality estimation
process in group 1 countries are mostly based on sibling
survival data with various biases that need to be corrected
for, we used our ensemble model to give equal weights to
HIV mortality estimates from the two processes.

For adults in group 2A countries, we used the results
from space-time Gaussian process regression for
age-specific HIV mortality. For adults in group 2B and
2C countries, we used the HIV-specific mortality rates
from Spectrum with cohort incidence bias adjustment.
For children younger than 5 years in group 1, we applied
the proportion of all HIV deaths estimated within
Spectrum to the age-specific all-cause mortality
estimates. For children of this age in group 2A countries,
we used space-time Gaussian process regression
estimates of HIV mortality. For children aged 5-14 years
from countries in group 1, we used the average of the
HIV-specific mortality rates from Spectrum and the
implied HIV mortality from the all-cause mortality
process. For group 2A countries, we used estimates of
HIV mortality from space-time Gaussian process
regression. For groups 2B and 2C, we used the estimates
of HIV-specific mortality from Spectrum.

Incidence and prevalence estimation
We generated incidence and prevalence estimates with
the recoded Spectrum model with updated assumptions
of on-ART and off-ART mortality and other program data
from the UNAIDS country files.

HIV cause-specific deaths from vital registration
systems and sample registration systems are among the
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most reliable sources for estimation of the burden of
HIV/AIDS. We used our cohort incidence bias adjust-
ment method to scale the sizes of each incidence cohort
on the basis of the raw estimates of HIV mortality from
Spectrum, using unadjusted incidence curves and those
observed in the vital registration system with proper
incompleteness and cause misclassification adjust-
ments.” For this procedure, we first ran space-time
Gaussian process regression on age-specific HIV/AIDS
mortality rates after correcting for garbage codes, HIV
misclassification, and under-registration by use of
formal demographic methods to generate complete
time-series estimates by location, sex, year, and age. We
then restructured Spectrum by addition of another com-
partment such that it could follow groups of people
living with HIV/AIDS who were infected in a specific
year and age group. We then ran the modified program
to produce 1000 draws of incidence, prevalence, and
mortality for each location and sex combination. From
this step, we were able to obtain the proportion of each
infection cohort dying in each year and age cell after
infection. We then used these proportions to weigh the
ratio of the numbers of deaths based on the age-specific
mortality rates from vital registration and processed by
space-time Gaussian process regression, and the
population estimated with Spectrum, and those directly
from Spectrum. This process greatly improves both the
model fit on mortality data, closer to what the adjusted
vital registration suggests, and the incidence mortality
ratio. Further details of the method are described in
appendix pp 13-15.

Uncertainty analysis

We systematically propagated uncertainty across EPP,
Spectrum, and the all-cause mortality estimation
processes. We used 1000 draws of the quantities of
interest throughout all the steps in the estimation
process. Some key inputs to the HIV estimation process
did not include uncertainty: these were estimates of
fertility and population, HIV programme metrics
(including coverage of ART and prevention of mother-to-
child transmission), and behavioural factors. We present
results with 95% uncertainty intervals (UIs).

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report. The corresponding author had full access to
all the data in the study and had final responsibility for
the decision to submit for publication.

Results

Global HIV incidence peaked in 1997, at 3- 3 million new
infections (95% UI 3-1-3-4 million), decreasing by 4-8%
(4-0-5-5) per year to 2005 (figure 1A). From 2005 to 2015,
the global incidence remained relatively stable, at about
2-5-2-6 million per year (figure 1A). Prevalence of
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New infections
(in thousands)

People living with HIV
(in thousands)

HIV/AIDS deaths
(in thousands)

ART coverage per
100 people living

Age-standardised
incidence ARC from

Age-standardised
prevalence ARC

Age-standardised
mortality ARC from

with HIV (%) 2005 to 2015 from 2005 t0 2015 2005 to 2015
Global 2450-92 38802:50 1192-57 40-60 -0-02 0-01 -0-05
(2236:13t02686-79) (37635:88t0 40371-67) (113111t0 1270-05)  (39:36 to 41-80) (-0-03to-0-01) (0-00to 0-01) (-0-06 to -0-05)
High SDI 10175 220418 3351 51.49 0-01 0-01 -0-01
(7518 t0 146-96) (1751-36 t0 2799-27) (31:96 t0 35-43) (43-90t057-55)  (~0-01t0 0-04) (0:00t0 0-02) (-0-02t0-0-01)
High-to-middle SDI 64676 10421-.94 240-15 48-01 -0-02 0-01 -0-05
(557-07 to 748-55) (9873-26t0 10989-83) (224-08 t0 259-28) (45-99 to 50-13) (-0-03 to-0-01) (0-01to 0-02) (-0-06 to -0-05)
Middle SDI 29833 4155-45 131.57 37-66 0-00 0-02 -0-02
(23818t0394:91) (361614 to 5163-64) (11127t0183.00)  (32:68t040-83)  (-0:02t00-02) (0:01t0 0:03) (-0-04t0 -0-00)
Low-to-middle SDI 796-30 11783-44 408-87 35-48 -0-01 -0-00 -0-06
(655-25 to 951.76) (11251-57 to 12 472-97) (36810 to 457-42) (33-62t037:52) (-0-03 to 0-01) (-0-01 to 0-00) (-0-07 to -0-06)
Low SDI 606-54 10213-36 377-68 37-89 -0-05 -0-01 -0-08
(51014t0707-36)  (9762:90t010684:37)  (350-43t0408-08)  (35:93t039-79)  (-0-07 to-0-03) (-0-02t0-0-01) (-0-09 to -0-07)
High-income 45.67 1660-18 13-95 66-91 -0-01 -0-00 -0-06
(37-88t053:92) (1359:94 t0 1997-98) (1379 t0 14-11) (64-76t0 69:43)  (-0-02 to-0-00) (-0-01to 0-00) (-0-06 to -0-05)
High-income North 2416 882-60 7-89 69-86 -0-02 -0-00 -0-07
America (1876 t0 31-10) (692:93 t0 1136-45) (7790 7-98) (66:81t07351)  (-0-04t0-0-01) (-0-01 0 0-00) (-0-07 t0-0-07)
Canada 111 49-25 0-31 6414 -0-03 -0-01 -0-06
(0-18 t0 2-81) (15:89 t0102:34) (0290 033) (56:58t073-43)  (-0-14t0 0-02) (-0-03t0 0-01) (-0-07t0 -0-05)
Greenland 0-00 023 0-00 6188 -010 -0.01 -0-03
(0-00to 0-01) (0-06 to 0-55) (0-00 to 0-00) (52:841069-43)  (-0-65t0-0-02) (-0-03 to 0-00) (-0-07 t0 0-01)
USA 23-04 83303 7-57 7018 -0-02 -0-00 -0-07
(17-68 t0 29-96) (64862 t0 1078-06) (7-48t07-67) (67:09t074:00)  (-0-04t0-0-01) (-0-01 to 0-00) (-0-07 t0-0-07)
Australasia 045 18.69 0-10 6224 -0-02 -0-00 -0-04
(0-19 to 0-89) (7-37t0 37-10) (0-09to 0-10) (57-73 to 67-54) (-0-04 to -0-01) (-0-01to 0-00) (-0-05to-0-03)
Australia 0-39 16-24 0-09 6238 -0-02 -0-01 -0-04
(0150 0-84) (520t0 34-28) (0-0800:09) (57-07t068:35)  (-0-03t0-0-01) (-0-02 to 0-00) (-0-05 t0-0-03)
New Zealand 0-06 2:45 0-01 60-68 -0-03 0-00 -0-04
(0-02t0 0-13) (071t05:38) (0-01t0 0-01) (54-45t0 68-06)  (-0-10 to-0-01) (-0-01to 0-01) (-0-05 to -0-03)
High-income Asia 075 2206 032 49.98 -0-03 0-02 -0-01
Pacific (0-55t01-02) (14-82t03517) (0310 0-33) (4598105354)  (-0-09 to-0-00) (0-01t0 0:03) (-0-01t0-0-01)
Brunei 0-01 026 0-00 37-66 -0-03 0-02 -0-02
(0-00t0 0-03) (0-09t0 0-59) (0-00 to 0-00) (2923t04775)  (-0-16t0 0-02) (-0-00to 0-04) (-0-06 t0 0-01)
Japan 0-50 10-41 017 57-43 0-01 0-04 -0-03
(0-40t0 0-60) (8-40t0 12-69) (01710 0-17) (552910 60:02)  (-0-00t0 0-02) (0-03t0 0-04) (-0-03t0-0-03)
Singapore 0-05 1.85 0-01 5461 0-01 0-01 0-12
(0-02 0 0-10) (0-60t0 4-06) (0-01t0 0-01) (455610 64-61)  (-0-05 to 0-05) (-0-01t0 0-02) (0-11t0 0-12)
South Korea 0-19 9-54 0-14 3934 -0-12 0-00 0-01
(0-02t0 0-43) (2:92t021-96) (013t0 0-14) (3176 t047:08)  (-0-32t0-0-04) (-0-01t0 0-02) (0-01t0 0:02)
Western Europe 12-89 65138 3:42 63-81 -0-03 -0-01 -0-06
(9-48 10 16-95) (44853 to 896-75) (33510 3-50) (60-91t0 67:06)  (-0-04t0-0-02) (-0-01 t0-0-00) (-0-06 to -0-05)
Andorra 0-00 0-21 0-00 57-49 -0-04 0-01 -0-01
(0-00 to0 0-01) (0:02t01:37) (0-00t0 0-01) (3252t080-56)  (-0-72t0 0-10) (-0-03 to 0-08) (-0-08t0 0:08)
Austria 0-31 11-65 0-04 55-15 -0-04 0-01 -0-06
(010t0 071) (27210 2830) (0-0410 0-04) (4870t062:52)  (-0-09t0-0-01) (-0-00t0 0-02) (-0-06 to -0-05)
Belgium 0-21 10-68 0-05 61-74 -0-03 -0-00 -0-04
(0-06 t0 0-47) (2900 25-23) (0-05 0 0-05) (552010 68:73)  (-0-12t0 0-00) (-0-02t0 0-01) (-0-05 t0 -0-04)
Cyprus 0-01 039 0-00 48-50 -0-06 0-01 0-00
(0-00t0 0-03) (0-11t0 0-88) (0-00 to 0-00) (4052t05886)  (-0-671t0 0-02) (-0-01t0 0-03) (-0-04t0 0-03)
Denmark 0-13 7-67 0-03 6261 -0-06 -0-00 -0-05
(0-03t0 0:30) (213t01527) (0:02t0 0-03) (5563t070-23)  (-0-19 to-0-01) (-0-02t0 0-01) (-0-06 to -0-04)
Finland 0-03 135 0-01 57-85 -0-06 0-00 -0-04
(0-01t0 0-08) (036 t0 3-09) (0-01t0 0-01) (5154t064-82)  (-0-19t0-0-02) (-0-01t0 0-02) (-0-05 to -0-04)
France 0-96 7917 0-49 6337 -0-04 -0-02 -0-07
(036 t0 2:04) (2319 to 175:70) (0460 052) (54-81t071:07)  (-0-08t0-0-02) (-0-04t0 -0-01) (-0-08 to -0-07)
Germany 1.76 60-55 0-43 55-55 -0-01 0-01 -0-03
(0-65t0 3-66) (17-98 t0 129-32) (0-41t0 0-46) (47-85t064-54)  (-0-04t0 0-01) (-0-00 to 0-03) (-0-04 to-0-03)
Greece 0-05 122 0-02 39-67 0-01 0-01 -0-02
(0-03t0 0-09) (0-59t02:18) (0:02t0 0-02) (3076t04954)  (-0-02t0 0-03) (-0-00t0 0-02) (-0-03t0-0-01)
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New infections People living with HIV HIV/AIDS deaths ART coverage per Age-standardised ~ Age-standardised  Age-standardised
(in thousands) (in thousands) (in thousands) 100 people living incidence ARC from prevalence ARC mortality ARC from
with HIV (%) 2005 to 2015 from 2005t0 2015 2005 to 2015
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Iceland 0-01 018 0-00 50-06 -0-01 0-01 -0-04
(0-00t0 0-02) (0-05t0 0-42) (0-00to 0-00) (40-56t0 6116)  (~0-18t0 0-03) (-0-01t0 0-03) (-0-05 t0-0-04)
Ireland 0-06 2.55 0-01 58.51 -0-03 -0-00 -0-00
(0-01t0 0-14) (0700 5-85) (0-01t0 0-01) (51-76t0 66-14)  (~0-15t0 -0-00) (-0-02 t0 0-01) (-0-01t0 0-01)
Israel 017 4-85 0-04 50-92 -0-01 0-01 -0-02
(0-05to 0-35) (139 to 10-45) (0-03to 0-04) (44-16t0 58-93) (-0-09 to 0-01) (-0-01to0 0-02) (-0-03 to-0-01)
Italy 1.96 137-07 0-61 67-08 -0-05 -0-01 -0-03
(076 to 4-19) (43-51t027632) (0-57 to 0-64) (62:08t072:04)  (~0-07 t0-0-03) (-0-02 t0-0-00) (-0-03t0 -0-02)
Luxembourg 0-01 041 0-00 52-04 0-00 0-01 -0-05
(0-00t0 0-03) (0120 0-96) (0-00t0 0-00) (43-46t061.91)  (-0-09to 0-03) (-0-01t0 0-02) (-0-05 to -0-04)
Malta 0-01 026 0-00 48-30 0-01 0-02 -0-03
(0-00t0 0-02) (0-08t0 0-58) (0-00to 0-00) (3871t05959)  (-0-08to 0-04) (-0-00 t0 0-04) (-0-03t0 -0-02)
Netherlands 0-20 1456 0-05 69-53 -0-02 -0-02 -0-07
(0-07t0 0-47) (414t032:34) (0-05to 0-05) (62:81t076:01)  (-0-07t0 0-01) (-0-03t0-0-01) (-0-07 to -0-06)
Norway 0-05 2:77 0-01 6351 -0-02 -0-01 -0-08
(0-02t0 0-11) (07810 618) (0-01t0 0-01) (576110 69-83)  (~0-09 to-0-00) (~0-02 to 0-00) (-0-09 to -0-07)
Portugal 222 115-25 0-53 60-58 -0-04 -0-01 -0-07
(0-53t0 4-91) (32:31t0263-86) (0-50to 0-56) (54-02t0 66-88)  (-0-13to-0-01) (-0-02 to 0-00) (-0-08 to -0-07)
Spain 235 130-33 0-82 65-54 0-01 -0-02 -0.08
(0-99to 4-76) (39-66t0 281-12) (0-77t0 0-87) (56-76 to 73-75) (-0-01t0 0-02) (-0-03to0-0-01) (-0-09 to -0-07)
Sweden 0-08 369 0-02 76-01 -0.01 -0-00 -0-05
(0-03t0 0-15) (16210 6-61) (0-02to 0-02) (71:06t082:01)  (~0-06t0 0-01) (-0-02 t0 0-01) (-0-05 t0 -0-04)
Switzerland 0-20 13-03 0-04 69-48 0-00 -0-01 -0-06
(0-05to 0-45) (377t028:24) (0-04t0 0-04) (6410t07577)  (-0-09to 0-03) (-0-03t0-0-01) (-0-07 to -0-06)
UK 2:06 52-67 0-22 61-21 -0-04 0-02 -0-03
(166 t0 2:54) (41-67 t0 66-15) (0-21t0 0-22) (58-45t0 64-08)  (~0-04t0-0-03) (0-020 0:03) (-0-04 t0 -0-03)
Southern Latin 7-42 85-45 2:23 63-83 0-04 0-02 -0-01
America (3:55t010-30) (56-64t0122:34) (213t02:32) (586210 69-84)  (-0-05to 0-07) (0-00t0 0-03) (-0-02t0-0-01)
Argentina 632 62:94 1-60 69-73 0-07 0-03 -0-01
(2:58109-20) (36-49t0 96-26) (1510 1-70) (64-04t076:37)  (~0-05 to 0-09) (0-00t0 0-04) (-0-02t0 -0-01)
Chile 0-71 16-25 0-46 45.88 -0-05 -0-01 -0-00
(0-43t01-15) (7-33t032:90) (0-43t0 0-49) (33-79to 57:54) (-0-08t0-0-01) (-0-02 to 0-01) (-0-01to0 0-00)
Uruguay 0-38 6-26 0-16 4696 -0-01 0-01 -0-01
(0-20t0 0-64) (2:83t011:94) (0-15t0 0-18) (3924t056-35)  (~0-05t0 0-03) (-0-01t0 0-02) (-0-02 to -0-00)
Eastern Europe, central 7825 940-86 2838 20-07 0-02 0-03 0-01
Europe, and central Asia  (52:91 to 122-49) (617-41t0 1490-53) (26-94t030-12) (16:88t02438)  (-0-01to 0-06) (0-02t0 0-04) (0-00 to 0-01)
Eastern Europe 73-10 864-89 26.09 18-69 0-02 0-03 0-01
(481410 117-64) (547-01to 1413-14) (24-67 t0 27-65) (1534t023-40)  (-0-01to 0-06) (0-02 to 0-05) (0-01to 0-02)
Belarus 137 17-50 0-59 35-42 0-01 0-04 0-02
(0-76 t0 2:29) (8:741029-52) (0-41t0 0-96) (27-69t0 46-87)  (~0-03 to 0-05) (0-02to 0-06) (-0-00 t0 0-05)
Estonia 0-11 1.62 0-03 31.07 -0-02 0-05 -0-01
(0-06 t0 0-19) (0-81t02-93) (0-03t0 0-04) (25:55t036:79)  (~0-04 to 0-00) (0-03t0 0-06) (-0-02t0 0-01)
Latvia 0-17 293 0-11 16-62 -0-05 0-00 0-04
(0-05to 0-35) (14210 5-82) (0-10t0 0-12) (11-92t02332) (016 t0 0-00) (-0-03 t0 0-04) (0-03 to 0-05)
Lithuania 0-08 1.67 0-06 2213 -0-06 0-00 0-01
(0-01t0 017) (0-83t03-17) (0-06 to 0-07) (1673t029:50)  (-0-21t0-0-01) (-0-03 t0 0-03) (-0-01t0 0-02)
Moldova 0-54 7-94 018 2143 -0-01 0-03 -0-03
(03110 0-92) (3:67t014-59) (0-16 t0 0-21) (15:09t030-21)  (~0-03t0 0-01) (0-02t0 0-04) (-0-04 t0-0-02)
Russia 5734 607-05 17-89 13.91 0-05 0-05 0-03
(3275 t0102:27) (312:14 to 1107-70) (16:58t019-33) (10-90t017-43)  (0-01to 0-10) (0-03t0 0-06) (0-02t0 0:04)
Ukraine 13-49 22616 7-22 2819 -0-04 0-01 -0-01
(9-92t018-67) (132:70t0 360-43) (652 to 8:01) (21-83t036:31)  (-0-06 to-0-02) (-0-00to 0-01) (-0-03 to -0-00)
Central Europe 119 19-79 0-42 46-47 0-00 0-02 -0-04
(0-82t0 1-55) (143510 26-53) (0-39to 0-49) (4114t05217)  (~0-03t0 0-02) (0-00t0 0-03) (-0-04 t0 -0-02)
Albania 0-00 0-07 0-00 46-34 -0-07 0-00 -0-00
(0-00t0 0-01) (0-02t0 0-14) (0-00to 0-00) (32:88t06331)  (-0-57t0 0-04) (-0-04 to 0-04) (-0-04 to 0-04)
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Bosnia and 0-00 0-10 0-00 4818 -0-06 0-00 -0-00
Herzegovina (0-00t0 0-01) (0-03t0 0-21) (0-00 to 0-01) (35-41t06319)  (-0-50t0 0-04) (~0-03 t0 0-03) (-0-04 to 0-06)
Bulgaria 0-14 1.86 0-05 17-02 -0-00 0-01 -0-05
(0-06 to 0-26) (0-83 0 4-00) (0-05to 0-06) (12:25t022:96)  (-0-06t0 0-03) (-0-02t0 0-03) (-0-06 t0 -0-03)
Croatia 0-02 0-34 0-01 53-33 -0-02 0-01 0-01
(0-00to 0-02) (0-16 t0 0-60) (0-01t0 0-01) (4315t0 65:99)  (-0-12t0 0-01) (-0-01t0 0-03) (-0-00 t0 0-02)
Czech Republic 0-04 0-75 0-01 53-80 0-01 0-02 0-03
(0-01t0 0-07) (037t01-21) (0-01t0 0-02) (46-23t062:90)  (-0-10to 0-05) (-0-00t0 0-04) (0-01t0 0-04)
Hungary 0-06 124 0-04 4577 -0-02 -0-02 -0-08
(0-04t0 0-08) (0-66 t0 1-99) (0-04 to 0-05) (37-00t056-61)  (~0-05 to 0-00) (~0-03 t0-0-00) (-0-09 to -0-06)
Macedonia 0-01 0-09 0-00 40-71 -0-06 0-03 0-02
(0-00 to 0-01) (0-03t0 0-18) (0-00 to 0-00) (29:03t059-30)  (-0-53 to 0-04) (-0-02 t0 0-07) (-0-02 to 0-08)
Montenegro 0-00 0-05 0-00 42:44 -0-04 0-02 0-01
(0-00t0 0-01) (0-02t0 0-10) (0-00to 0-00) (30-59t0 60-43)  (-0-53t0 0-07) (-0-02 to 0-06) (~0-03 t0 0-07)
Poland 0-41 771 0-14 56-60 -0-00 0-01 -0-02
(0-13t0 0-67) (3-88t012-56) (0-13t0 0-15) (4873t067-12)  (-0-11t0 0-03) (-0-01t0 0-03) (-0-03 t0-0-01)
Romania 0-45 633 0-09 43-39 0-03 0-04 -0-06
(0-15t0 0-69) (3-17t010-39) (0-08t0 0-10) (34-99t054-03)  (~0-07to 0-06) (0-01to 0-06) (-0-07 to -0-05)
Serbia 0-04 0-87 0-05 2676 -0-08 -0-00 0-08
(0-02t0 0-08) (038 t0 2:21) (0-03to 0-12) (20-80t032:60)  (~0-11t0-0-05) (-0-02 to 0-01) (0-03t0 0-13)
Slovakia 0-02 0-24 0-01 46-16 0-02 0-04 0-00
(0-01t0 0-03) (0-11t0 0-42) (0-00t0 0-01) (36:95t05576)  (0-00 to 0-04) (0-01t0 0-06) (-0-03t0 0-02)
Slovenia 0-01 0-14 0-00 58.71 0-02 -0-00 -0-07
(0-00t0 0-01) (0-06 to 0-27) (0-00to 0-00) (4513t071:99)  (~0-01to 0-04) (-0-02t0 0-02) (-0-08 to -0-06)
Central Asia 3.96 5619 1.87 30-50 -0-01 0-01 -0.03
(26410 5:58) (39-49 t0 79-69) (152 t0 2:57) (25:59t036:68)  (-0-05t0 0-03) (-0-01 to 0-02) (-0-05 t0-0-02)
Armenia 0-07 0-57 0-02 2159 0-07 0-07 0-05
(0-03t0 0-13) (0-29t0 1:04) (0-01t0 0-02) (1729t027-60)  (-0-03t0 0-26) (0-02t0 0-12) (0-00t0 0-09)
Azerbaijan 036 4-06 0-11 32.83 0-04 0-02 -0-06
(0-17t0 0-58) (1-89 to 7-45) (0-07t0 0-21) (23-57t047-48)  (-0-07 to 0-09) (-0-01to 0-05) (-0-09 t0 -0-02)
Georgia 0-15 170 0-03 38.75 0-04 0-13 0-12
(0-08 to 0-25) (0-98t0 2:56) (0-03t0 0-04) (33-41t044-83)  (-0-01t0 0-09) (0-10t0 0-15) (0-09 to 0-15)
Kazakhstan 1-63 1770 0-31 2479 0-09 0-04 -0-05
(0-88t02-64) (8:32t031-95) (0-27t0 0-36) (1936t032:88)  (0-06to 0-14) (0-02 to 0-05) (-0-07 to -0-04)
Kyrgyzstan 0-32 6-62 0-30 32:24 -0.07 0-03 0-02
(0160 0-62) (3030 13-08) (0210 0-46) (2628t03878)  (-0-14t0-0-01) (0-01t0 0-05) (0-01t0 0-04)
Mongolia 0-01 0-08 0-00 26-46 0-03 -0-01 -0-06
(0-00to 0-01) (0-03t0 0-17) (0-00to 0-01) (1772t04113)  (-012t00-18) (-0-06 t0 0-02) (-0-09 to -0-03)
Tajikistan 0-32 4-64 018 27-27 -0-03 -0.01 -0.05
(014 t0 0-61) (220 to 8-86) (0-13t0 0-30) (20-60t03620)  (-0-12 to 0-06) (-0-03t0 0-02) (-0-08 t0-0-02)
Turkmenistan 079 922 0-35 21.76 0-01 0-02 -0-01
(0-10t0 1-96) (317t019-29) (0-22t0 0-56) (13-98t036-05)  (-0-18t0 0-16) (~0-05 t0 0-07) (-0-05 t0 0-04)
Uzbekistan 0-31 11.59 0-57 40-92 -0-17 -0-05 -0-06
(0-10to 0-68) (5-53t0 26-29) (0-35t01-16) (2974t05277)  (-0-29t0-0-08) (-0-06 t0 -0-03) (-0-09 to -0-02)
Latin America and 8547 132207 46-81 4510 -0-00 0-01 -0-02
Caribbean (7762 t0 94-22) (1194-38 to 1474-60) (43-271050-98) (43-681046-49)  (~0-01to 0-00) (0-00t0 0-01) (-0-03 to-0-02)
Central Latin America 2938 394-06 1231 40-01 0-01 0-02 -0-02
(24-91t034-23) (328-88t0 46579) (12:01t012:71) (38-29t041-84)  (0-00t0 0-03) (0-02to 0-03) (-0-02 t0 -0-02)
Colombia 6-15 73-95 2:42 29-75 0-03 0-02 -0-02
(3:42t010-00) (36:96 t0 131-07) (2300 2:56) (24341036-98)  (0-00t0 0-07) (0-01t0 0-04) (-0-03 t0 -0-02)
Costa Rica 0-35 6-66 0-15 50-08 -0-03 0-01 -0-02
(0-22t0 0-:50) (3380 10-89) (01410 0-16) (4335t056-40)  (~0-05t0-0-02) (0-01t0 0-02) (-0-03t0 -0-01)
El Salvador 0-80 16-11 0-55 46-22 -0-05 0-01 0-02
(0-47t01-21) (8:09 to 27-60) (0-42t0 0-77) (40-88t050-96)  (-0-07to-0-03) (-0-00t0 0-02) (-0-01t0 0-04)
Guatemala 167 2774 0-68 42-04 -0-03 -0-00 -0-06
(0-84t02-96) (12:99t0 49-27) (0-65t0 0-71) (36:62t04733)  (-0-10t0 0-03) (-0-02to0 0-02) (-0-06 to -0-05)
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Honduras 148 19-82 0-59 40-41 0-01 0-02 -0-03
(0-88t02:29) (1209 to 30-07) (0-50t0 0-73) (35:61t045:45)  (~0-04t0 0-05) (-0-01to 0-04) (-0-06 to 0-00)
Mexico 1247 169-52 517 4567 0-01 0-03 -0-02
(11-23t0 13-83) (147-48t0194-76) (5-11to0 5-24) (43-88t047-67)  (0-00to 0-02) (0-02t0 0-03) (-0-03t0-0-02)
Nicaragua 0-97 793 0-19 22:22 0-09 0-09 0-02
(0-49t01-68) (4-03t0 13-74) (0-16 to 0-25) (1937t02534)  (0-04t0 0-14) (0-06 t0 0-11) (-0-00 to 0-05)
Panama 1-80 18.92 0-51 3852 012 0-02 -0-02
(0-96 t0 3-16) (9-91t0 31-50) (0380 0-75) (3338t043:53)  (0-05t0 0-25) (0-01t0 0-04) (-0-05 to 0-01)
Venezuela 368 5341 2:04 3310 -0-01 0-02 0-01
(1-64 to 6-45) (27-48 10 95.77) (19410 2-15) (28-61t038-45)  (-0-10t0 0-03) (-0-00 t0 0-04) (0-00t0 0-02)
Andean Latin America 383 4931 1-81 3459 0-01 0-02 -0-01
(2:68t05:33) (3211 t0 71-86) (154 0 2-20) (3127t038:93)  (-0-01t0 0-04) (0-01t0 0-04) (-0-03 to 0-00)
Bolivia 0-19 223 0-10 1869 0-02 0:02 -0-01
(0-10t0 0-31) (1-01t0 4-17) (0-07t0 0-14) (1560t021.98)  (-0-02to 0-07) (-0-00 to 0-04) (-0-03t0 0-02)
Ecuador 2:02 2339 0-79 34-40 0-02 0-04 0-01
(114t0319) (1233t039-59) (0-64t0 1-09) (30-49t038-80)  (~0-01to 0-06) (0-01to 0-06) (-0-02t0 0-03)
Peru 1.62 2370 0-92 35-94 0-00 0-01 -0-03
(0-96 0 2:50) (1256 to 41:07) (0-75t01-22) (30-57t0 42:07)  (-0-03t0 0-03) (-0-00t0 0-02) (-0-04 t0-0-02)
Caribbean 17-29 307-45 11-28 4611 -0-02 -0-01 -0-07
(1272 t0 23:36) (27269 to 342-05) (9:73t012:89) (42-49t049-62)  (-0-04t0 0-01) (-0-02 to 0-00) (-0-08 to -0-06)
Antigua and 0-02 0-34 0-01 39-68 0-01 0-00 -0-03
Barbuda (0-01to 0-04) (0-14to 0-71) (0-01t0 0-01) (29:72t049-29)  (-0-07to 0-14) (-0-02 to 0-05) (-0-04to-0-03)
The Bahamas 0-11 333 0-11 51.08 -0-07 -0-01 -0-05
(0-07t0 0-18) (1750 5:39) (0-07t0 0-17) (42:61t061-04) (=010 t0-0-03) (-0-02t0 0-01) (-0-07t0 -0-03)
Barbados 0-06 1.07 0-03 46-43 0-02 0-00 -0-04
(0-03to 0-10) (0-50t0 1-86) (0-02t0 0:03) (38:95t055:50)  (~0-02 to 0-05) (-0-01t0 0-01) (-0-05 to -0-03)
Belize 0-19 3-03 010 5812 0-02 0:00 0:00
(0120 0-28) (1-58 t0 5:21) (0-06 t0 0-17) (5315t0 63-65)  (~0-02 to 0-05) (-0-01t0 0-01) (-0-04 to 0-04)
Bermuda 0-02 0-36 0-01 40-56 0-01 -0-00 -0-03
(0-01t0 0-04) (0-15t0 0-77) (0-01t0 0-01) (3034t050-33)  (-0-08t0 0-14) (-0-02 t0 0-04) (-0-04 t0 -0-02)
Cuba 114 1871 0-32 62:31 -0-00 0-09 0-07
(0-70t01.78) (953t030-35) (0-31t0 0-34) (56-481t0 68-60)  (~0-03 t0 0-02) (0-06 t0 0-11) (0-06 t0 0-08)
Dominica 0-01 0-20 0-01 37-59 0-01 0-01 -0-01
(0-00t0 0-03) (0-08 t0 0-41) (0-00to 0-01) (28-28t046:01)  (-0-08t0 0-16) (-0-01 to 0-06) (-0-04 to 0-04)
Dominican Republic 2.82 5593 199 39-80 0-01 -0-04 -0-11
(2:03t03-84) (48-99 to 62:58) (1-34 to 2:55) (35-00 to 45-75) (-0-05t0 0-12) (-0-05 to-0-03) (-0-15 to -0-08)
Grenada 0-02 0-33 0-01 33.58 0-00 0-01 -0-01
(0-01t0 0-05) (01410 0:70) (0-01t0 0-02) (25-44t041:30)  (-0-08t0 0-13) (-0-01 to 0-06) (-0-04 to 0-04)
Guyana 114 18-89 0-47 62:25 -0-01 0-02 0-02
(0-65t0178) (8-80t03229) (030t0 0-71) (543210 69-67)  (~0-03t0 0-01) (0-00 to 0-05) (-0-01 to 0-05)
Haiti 9:49 157-01 6-72 44-09 -0-04 -0-02 -0-09
(5-37t0 15-10) (132:94t0 183-68) (5-38t0 8:10) (38:75t0 49-87) (-0-08 to 0-01) (-0-03to-0-00) (-0-10to-0-07)
Jamaica 0-66 11.08 0-42 3955 -0-00 -0-00 -0-04
(0-41t0 0-97) (547 t0 17:67) (03010 0-63) (34-00t0 46-05)  (~0-03 to0 0-02) (-0-02 t0 0-01) (-0-06 to -0-01)
Puerto Rico 0-44 12.01 0-28 50-14 -0-01 -0-03 -0-07
(0-17t0 110) (4-451028:56) (0-26 10 0-30) (35-87t063:33)  (-0-10t0 0-14) (-0-05t0 0-01) (-0-08 t0-0-06)
Saint Lucia 0-02 0-39 0-01 37-89 0-01 0-01 -0-04
(0-01t0 0-05) (01610 0-82) (0-01to0 0-01) (28-04t0 46-64)  (~0-08t0 0-15) (-0-01 to 0-05) (-0-05 t0 -0-03)
Saint Vincent and 0-05 0-82 0-02 3675 0-01 0-01 -0-03
the Grenadines (0-02t0 0-11) (0:34t0 1:70) (0-02t0 0-02) (27-32t04546)  (-0-08 to 0-15) (-0-01to0 0-06) (-0-04 t0 -0-02)
Suriname 0-19 3.81 0-14 44-05 -0-01 -0-01 0-00
(0-11t0 0-32) (179 t0 6:76) (0-10t0 0-21) (3593t050-95)  (-0-04t0 0-02) (-0-02to 0-00) (-0-03t0 0-03)
Trinidad and 0-31 820 0-22 4138 -0-05 -0-01 -0-05
Tobago (0-19 to 0-50) (3-80t015:61) (0-20t0 0-23) (33-87t04839)  (-0-07t0-0-03) (-0-02 to -0-00) (-0-05 t0 -0-04)
US Virgin Islands 0-01 027 0-01 43-23 0-01 0:01 -0-01
(0-01t0 0-03) (0-11t0 0-55) (0-01to 0-02) (31:95t053-07)  (~0-08t0 0-16) (-0-01to 0-06) (-0-05 to 0-04)
(Table continues on next page)
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Tropical Latin America 34-97 57124 2141 4893 -0-01 0-01 0-02
(311310 38-94) (46817 t0701-82) (18-29 to 25-43) (4739t050-56)  (-0-01t0-0-00) (0-00t0 0-01) (0-01t0 0-03)
Brazil 33.76 558.-84 21.05 49-37 -0-01 0-01 0-02
(30-24t0 37:52) (454-38 to 687-40) (17-92 t0 25-13) (47-89t050:94)  (-0-01to-0-00) (0-00to0 0-01) (0-01t0 0-02)
Paraguay 121 1240 036 29-48 0-02 0-06 0-05
(0-48 10 2-42) (5-81t0 22-65) (0-26 10 0-46) (2414t036-67)  (-0-04t0 0-06) (0-03t0 0-08) (0-01to 0-07)
Southeast Asia, east 174-31 2335-91 101-62 25.88 0-00 0-04 0-04
Asia, and Oceania (121-70t0266-48) (171635 to 3511-41) (7706 t0 158-16) (2076t03227)  (-0-03t0 0-03) (0-01to0 0-06) (-0-01t0 0-07)
East Asia 56-50 79614 4274 17-90 -0-01 0-04 0-08
(41:02 to 77-70) (591-71 to 1043-33) (3828 t0 47-27) (15-89t020-29)  (-0-04 to 0-00) (0-03 to 0-05) (0-07 to 0-09)
China 55-20 77948 41.82 17-90 -0.01 0-04 0-08
(39-82t0 75-98) (57377 0 1024-76) (37-43t0 46-26) (15-84t020-33)  (-0-04to 0-00) (0-03 to 0-05) (0-07 to 0-09)
North Korea 091 1116 0-62 17-20 0-01 0-05 0-08
(0-10t0 3-08) (2:27t039-91) (0-12t02-43) (6-82t033-39) (-0-14t0 0-11) (-0-02t0 0-13) (-0-01t0 0-17)
Taiwan 0-39 5-51 0-29 17-08 -0.02 0-04 0-09
(0-12t0 0-84) (2:23t011-10) (0-21t0 0-38) (11-69t023:37)  (-0-11t0 0-03) (0-01t0 0-07) (0-06 to0 0-11)
Southeast Asia 116-19 1510-91 57-90 2977 0-00 0-03 0-01
(66-38 t0 204-40) (925-80t0 2625-43) (34-09 to 115-40) (21.90t038:69)  (-0-04 to 0-05) (-0-01t0 0-06) (-0-05 to 0-06)
Cambodia 7-83 82.97 2:60 2952 0-04 0-01 0-01
(3:55t0 14-42) (32-84t0153-51) (1-80t0 3-64) (22.70t03625)  (0-00to 0-07) (-0-00t0 0-03) (-0-02 t0 0-03)
Indonesia 43-39 440-51 1856 1167 0-02 0-10 0-17
(8-51t0123-93) (9019 to 1391.78) (3:60to 68-98) (8-08t0 15-97) (-0-04 to 0-09) (0-06 to 0-16) (0110 0-23)
Laos 0-51 6-93 018 32-94 -0-04 0-06 0-08
(01210 1-58) (1-68 t0 23-47) (0-04 to 0-69) (23-92t042:06)  (-0-09 to 0-05) (0-02 to 0-11) (0-02 to 0-15)
Malaysia 2.04 3953 229 2922 -0.07 -0-03 -0.01
(156 t0 2-81) (22:31t070-73) (1-83t03-35) (22:89t036:80)  (~0-08 to-0-05) (-0-04t0-0-02) (-0-03t0 0-01)
Maldives 0-00 0-02 0-00 1072 -0-01 -0-02 -0-03
(0-00to 0-00) (0-01t0 0-03) (0-00t0 0-00) (7-60 to 15-10) (-0-03 t0 0-01) (-0-04 to 0-00) (-0-05t0-0-02)
Mauritius 0-12 1.57 0-08 19-51 -0-00 0-04 0-12
(0-08t0 0-19) (0-94t0 2:56) (0-07 to 0-09) (15-45t02379)  (-0-03t0 0-02) (0-03 to 0-06) (0-11t0 0-14)
Myanmar 675 177-74 8-62 4035 -0-07 -0-01 -0-04
(1-35t018:92) (39:79 to 645-94) (1-68t036-64) (30-88t0 51-89) (-0-13 to 0-00) (-0-07 to 0-05) (-0-12 to 0-02)
Philippines 3331 273-65 3:55 32.57 0-09 0-09 -0-05
(12:50 to 82-46) (127-88 to 476-60) (331t03-82) (244210 42-40)  (0-03t0 0-19) (0-07 0 0-12) (-0-06 t0-0-04)
Sri Lanka 0-21 221 0-05 2591 0-07 0-03 -0-02
(0100 0-38) (1-00 to 3-95) (0-05 to 0-06) (23-17t028-86)  (0-03 to 0-11) (0-01 to 0-05) (-0-03 t0 -0-01)
Seychelles 0-01 0-14 0-01 29-89 -0-02 0-02 0-01
(0-00t0 0-03) (0-04to 0-30) (0-00t0 0-01) (162910 4437)  (-0-40to 0-15) (-0-04 t0 0-10) (-0-03 to 0-05)
Thailand 10-06 288-25 1474 40-71 -0.07 -0-01 -0.01
(2:85t0 21-66) (139-33 to 514-46) (10-34 to 21-49) (34-54t051-96)  (~0-20t0 0-01) (-0-03 to 0-00) (-0-03t0 0-01)
Timor-Leste 0-10 146 0-07 25-29 0-01 0-05 0-03
(0-00t0 0-44) (0-03 to 6-86) (0-00t0 0-37) (9-12t0 49-66) (-0-40t0 0-27) (-0-07 to 0-20) (-0-08 t0 0-17)
Vietnam 1173 193.97 7-05 33:48 -0.03 0-03 0-02
(2-481033-85) (38-99 t0 718-95) (139 t0 29:18) (23-62t044-85)  (-0-09 to 0-05) (-0-01t0 0-08) (-0-03t0 0-08)
Oceania 1.62 28.85 0-99 52-65 -0-05 0-02 -0-04
(1130 2:28) (24-68t0 33-04) (0-78t01-27) (46:71t059-02)  (-0-08 t0-0-01) (-0-00to 0-04) (-0-06 t0 -0-02)
American Samoa 0:-00 0-02 0:00 28:49 0.04 0:-05 0:00
(0-00to 0-00) (0-01t0 0-04) (0-00t0 0-00) (22:61t036:97)  (-0-06to 0-09) (0-01t0 0-08) (-0-02 t0 0-03)
Federated States of 0-01 0-11 0-00 2474 0-07 0-07 0-02
Micronesia (0-00t0 0-03) (0-02to 0-42) (0-00t0 0-02) (14-47t0 45-45)  (-0-10t0 0-20) (-0-03t0 0-18) (-0-08 to 0-13)
Fiji 0-07 0-68 0-02 2473 0-05 0-05 0-04
(0-04t0 0-13) (0-32t0 1-24) (0-02t0 0-03) (21-67t02832)  (0-03t0 0-07) (0-04 to 0-06) (0-02 to 0-06)
Guam 0-01 0-14 0-00 30-04 0-04 0-05 -0-00
(0-00to 0-03) (0-06 to 0-28) (0-00 to 0-01) (22:88t040-09)  (~0-05 to 0-09) (0-01t0 0:08) (-0-03t0 0-03)
Kiribati 0-00 0-02 0-00 29-00 0-03 0-03 -0-02
(0-00to 0-00) (0-01to 0-04) (0-00to 0-00) (21-80t038-81)  (-0-06t0 0-08) (-0-01t0 0-06) (-0-04 to 0-01)
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Marshall Islands 0-01 0-09 0-00 25-91 0-07 0-07 0-02
(0-00t0 0-02) (0-01t0 0:39) (0-00t0 0-02) (1520t0 47-44)  (-0-10to 0-19) (~0-05 t0 0-19) (-0-08 to 0-14)
Northern Mariana 0-01 0-05 0-00 24-00 0-04 0-05 0-02
Islands (0-00t0 0-01) (0-02 to 0-10) (0-00to 0-00) (1914t03223)  (-0-06t0 0-08) (0-01to 0-08) (-0-01to 0-04)
Papua New Guinea 131 24.57 0-84 54-46 -0-06 0-02 -0-05
(0-86t01:94) (2127 t0 27-37) (0-66 t0 1-04) (480110 61-46)  (-0-10t0-0-02) (-0-01t0 0-03) (-0-07t0 -0-02)
Samoa 0-02 0-21 0-01 2711 0-07 0-07 0-02
(0-00t0 0-05) (0-03t00-92) (0-00t0 0-04) (16:02t047:08)  (-0-10t0 0-20) (-0-04t0 0-18) (-0-07t0 0-13)
Solomon Islands 0-05 0-64 0-02 2534 0-08 0-07 0-02
(0-01t0 0-16) (0-08t0 2-87) (0-00t0 0-15) (1533t044-47)  (-0-10t0 0-20) (-0-04 0 0-18) (-0-08 t0 0-13)
Tonga 0-01 0-06 0-00 22.65 0-08 0-10 0-06
(0-00t0 0-02) (0:02t0 0-11) (000 to 0-00) (1824t030-85) (<002 t0 0-14) (0-05to 0-14) (0-02 0 0-09)
Vanuatu 0-02 031 0-01 2563 0-07 0:07 0:02
(0-00t0 0-08) (0-04t01:28) (0-00t0 0-07) (1526t045:39)  (~0-09t0 0-20) (~0-05 t0 0-19) (-0-08 t0 0-14)
North Africa and 1239 137-94 754 19-07 -0-02 0-02 0-01
Middle East (8:53t0 17:51) (113-08t0 172-80) (6-25t0 9:30) (15-88t022:65)  (~0-05t0 0-01) (-0-01t0 0-03) (-0-01t0 0-03)
Afghanistan 0-70 4-50 0-21 417 0-09 0-06 0-02
(014 t0 2-04) (09210 13-98) (0-04t0 0-73) (30810 5-86) (0-01t0 0-17) (-0-05t0 0-14) (-0-11t0 0-12)
Algeria 0-31 6-47 0-23 61.55 -0-13 0-04 0-01
(0-01t0 0-95) (215t011-52) (012 t0 0-38) (547610 68:03)  (~0-4810 0-04) (-0-02to 0-06) (-0-04 to 0-05)
Bahrain 0-06 0-53 0-02 17-69 0-04 0-03 -0-01
(0-01t0 012) (0-23t01:02) (0-01to0 0-03) (13-63t023-05)  (-0-08t0 0-11) (-0-01t0 0-07) (-0-04 t0 0-02)
Egypt 0-95 6-80 021 1768 0-09 0-09 0-03
(0-48t01-65) (3:37t011-62) (017 t0 0-26) (15:09t020:70)  (0-06to 0-13) (0-07t0 0-11) (0-02t0 0-05)
Iran 113 11-49 0-55 1531 0-03 0-03 0-04
(0-62t0 2:06) (578 t0 21-26) (0-43t0 0-76) (13-65t017-17)  (-0-02t0 0-07) (0-01t0 0-05) (0-01t0 0:08)
Iraq 0-51 3:63 0-11 16-20 0-07 0-09 0-06
(0-13t01-05) (166 t0 6-87) (0-08 to 0-15) (1270t021:54)  (~0-07t0 0-14) (0-04to 0-13) (0-03t0 0-10)
Jordan 0-03 0-28 0-01 20-24 0-02 0-02 -0-00
(0-01to 0-06) (0120 0-56) (0-01t0 0:02) (15:73t026:00)  (-0-12t0 0-09) (-0-01to 0-06) (-0-03t0 0-03)
Kuwait 0-01 0-14 0-01 19-37 0-03 0-01 -0-10
(0-00t0 0-03) (0-06 t0 0-28) (0-01t0 0-01) (1523t02532)  (-0-11t0 0-09) (-0-03t0 0-04) (-0-11t0-0-08)
Lebanon 0-13 1.94 0-09 3517 0-02 0-01 0-01
(0-02t0 0:38) (0-41t07-96) (0-02t0 0-45) (22:65t062:67)  (~0-04to 0-09) (-0-06 to 0-08) (-0-07t0 0-06)
Libya 0-23 243 011 19-73 0-04 0-05 0-02
(0-01t0 0-94) (0-15t0 10-48) (0-00t0 0-55) (13-40t028:26)  (-0-14t0 0-16) (-0-06 t0 0-16) (-0-09 t0 0-13)
Morocco 0-67 862 036 2458 -0-01 0-04 0-08
(0-39t0 1:06) (4-20t0 15-19) (0-27t0 0-47) (2274t02656)  (~0-03t0 0-02) (0-02t0 0-05) (0-04t0 0-11)
Oman 0-14 183 0-07 3316 -0-02 0-01 0-04
(0-09t0 0-19) (0-97t02:95) (0-05t0 0-09) (27-89t039-27)  (-0-05t0 0-01) (-0-01t0 0-02) (-0-01t0 0-07)
Palestine 0-06 0-45 0-02 17-23 0-03 0-06 0:04
(0-02t0 0-12) (0-21t0 0-90) (0-01t0 0-02) (1338t022:07)  (-0-08t0 0-10) (0-02t0 0-10) (0-01to 0-08)
Qatar 0-01 014 0-01 17-24 0-02 -0-03 -0-07
(0-00t0 0-03) (0-06 to 0-27) (0-00t0 0-01) (1330t022:43)  (-0-11t0 0-08) (-0-06 t0 0-00) (-0-09 to -0-03)
Saudi Arabia 1.06 11.58 0-49 2337 0-02 0-03 0-01
(0-50 t0 2:04) (5-82t025-18) (0-25t01:34) (19-48t028:20)  (-0-051t0 0-08) (-0-03t0 0:07) (-0-06 to 0-05)
Sudan 431 5538 432 10-02 -0-09 -0-01 0-01
(1-25to 8-66) (41-64t0 70-69) (320t0 5:31) (7-44t013-08) (-0-20 t0 -0-02) (-0-05t0 0-02) (-0-02 to 0-04)
Syria 0-04 0-66 0-03 1822 0-10 011 0-06
(0-01t0 0-07) (0-15t01-51) (0-01to0 0-05) (1512t022:01)  (-0-02t0 0-14) (0-01t0 0-17) (-0-02t0 0-11)
Tunisia 0-28 2-62 0-09 23.64 0-05 0-07 0-10
(0-13t0 0-53) (116 t0 4-69) (0-07t0 0-12) (2075t027-28)  (0-00 to 0-09) (0-05t0 0-09) (0-07t0 0-13)
Turkey 0-72 8.07 0-19 32:60 0-01 0-08 0-02
(028t01:28) (3-64t01375) (014 t0 0-24) (26:92t039-90)  (-0-06 to 0-05) (0-04 0 0-10) (-0-01t0 0-05)
United Arab 0-54 569 027 16:98 0-04 0:-05 0:02
Emirates (0-03t0 2:02) (0340 25-28) (0-01t01:35) (1217t02371)  (-0-15t0 0-16) (-0-06 10 0-16) (-0-09 to 0-13)
Yemen 0-51 4-52 0-16 35-75 0-04 0-04 -0-02
(010 t0 1-46) (1:02t014-33) (0-03t0 0-60) (2814t045:07)  (-0-04t0 0-12) (-0-05t0 0-12) (-0-15t0 0-09)
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South Asia 206-83 2966-01 135-26 25-55 -0-01 -0-02 -0-06
(17179t0249:70)  (2767-851t03183-75) (127-05t0144-88)  (23-78t02711)  (-0-02t0 0-01) (-0-03 t0-0-01) (-0-07 to -0-05)
Bangladesh 0-51 6-69 0-27 15-57 -0-02 0-09 013
(0-11t0 1-54) (144 t0 22.77) (0-05to 1-11) (1224t019-89)  (-0-07t0 0-06) (0-04t0 0-14) (0-07t0 0-19)
Bhutan 0-06 0-64 0:02 28-44 0:02 0-04 -0-04
(0-01t0 0-18) (014 t0 2-16) (0-00to 0-06) (18-86t0 44-60)  (~0-05 to 0-09) (-0-04 0 0-12) (-0-17 to 0-07)
India 196-60 288113 131-56 25.82 -0-01 -0:02 -0-06
(164.77t0237-89)  (2702-40 to 3078-82) (12414t0138:94)  (2418t027:36)  (-0-03t00-01) (-0-03 t0-0-02) (-0-07 to -0-05)
Nepal 111 3155 1.92 3121 -0-13 -0-01 0-03
(0-23t03-34) (6-90t0 118-68) (0:37t0 8-:04) (2454t03954)  (-0-19t0-0-06) (~0-05 to 0-03) (-0-03 t0 0-09)
Pakistan 855 45-99 148 5-87 0-15 0-15 014
(1-66 to 25-89) (9-66 t0 139-53) (0-25t0 5-20) (4-00to 8-40) (0-07t0 0-24) (0-06t0 0-24) (0-01t0 0-24)
Sub-Saharan Africa 1847-99 29439.54 859-00 4235 -0-03 -0-00 -0-08
(1656-94t0 2051-52) (28678-60t030195-25)  (804-61t0912:93)  (41-05t04358)  (-0-05t0-0-02) (-0-00 to 0-00) (-0-09 t0 -0-08)
Southern 710-08 11408-43 22894 51.04 -0-03 0-01 -0-09
sub-Saharan Africa  (604-65t0836-17)  (10926:35t011882:56)  (211-90t0250-82)  (48:91t05320)  (-0-04to-0-01) (0-01t0 0:01) (-0-09 t0 -0-08)
Botswana 2351 431-89 8.07 6172 -0-01 0-01 -0-08
(14-49t0 33-86) (394-30 to 473-07) (5-00 to 10-58) (5417 to 69-76) (-0-06 to 0-04) (0-00to 0-01) (-0-11t0-0-04)
Lesotho 2475 35436 12:57 36-43 -0-02 0-02 -0-04
(1777 t0 34-10) (323-40t0389-73) (9-82t016-14) (32:75t0 40-32) (-0-05to 0-01) (0-01to 0-02) (-0-05to0-0-02)
Namibia 14-05 253-41 5-09 51.55 -0-03 0-01 -0-09
(10-04t0 18-47) (238-00 to 268-89) (3730 6:50) (46-41t057-20)  (-0-06to 0-00) (0-01t0 0-01) (-0-11t0-0-07)
South Africa 529.67 840955 155-19 50:95 -0-03 0-02 -0-08
(440-94 to 630-39) (7978-87 to 8850-42) (140-96 t0 172-68) (48-45t053:56) (-0-05to-0-01) (0-02 to 0-02) (-0-08 to -0-06)
Swaziland 1391 263-04 5-89 52:50 -0-06 0-02 -0-07
(9-02t018-32) (244-42 10 280-64) (4-58t07-59) (46-87t058-25)  (-0-10t0-0-03) (0-01t0 0:02) (-0-09 to -0-05)
Zimbabwe 104-20 169617 4212 51.64 -0-01 -0-01 -0-13
(53-05t0173-34) (1543:57 t0 1878-76) (34:03t052:38) (45-42t0 58:51) (-0-08 to 0-06) (-0-02 to-0-01) (-0-15t0-0-10)
Western 444-71 6417-10 249-30 29-09 -0-03 -0-00 -0-05
sub-Saharan Africa (334-29 to 571-29) (6036-15 to 6873-38) (212-45 to 288-59) (26-33t0 31.90) (-0-06 to -0-00) (-0-01t0 0-01) (-0-07 to-0-04)
Benin 5-40 83.05 236 43-94 -0-02 -0-00 -0-10
(3:57t0 8:07) (72:48t0 94-41) (1-71t0 3-17) (39-15 t0 49-42) (-0-07 to 0-03) (-0-01t0 0-01) (-0-13to -0-08)
Burkina Faso 6-02 10191 319 51.64 -0-01 -0-03 -0-16
(3200 9:53) (85-21t0121-99) (2:44103-93) (45:07t059-57)  (-0-08 to 0-05) (-0-05 t0-0-02) (-0-18 t0-0-14)
Cameroon 48-59 659-83 3319 21.55 -0-03 -0-00 -0-02
(28-44t073-57) (570-86 to 754-45) (23-70t0 42-93) (18:54 to 25-09) (-0-08t0 0-01) (-0-02t0 0-01) (-0-04 to-0-01)
Cape Verde 032 383 010 3210 -0-01 0-03 -0-04
(0-14t0 0-84) (29210 518) (0-07t0 0-14) (22:93t04172)  (-0-07t00-13) (0-00t0 0-07) (-0-07 to -0-01)
Chad 9-24 166-86 892 33:57 -0-09 -0-02 -0-06
(370t0 17:19) (127-28t0214-51) (599 t0 11-87) (2561t04333)  (-0-19t0-0-02) (-0-04t0 -0-00) (-0-08 to -0-03)
Cote d'lvoire 4171 547-27 2238 29.06 -0-02 -0-01 -0-07
(24-65 to 64-08) (464-67 to 633-88) (1799 t0 28-08) (23-811034-68)  (-0-06t0 0-03) (-0-03 to 0-00) (-0-09 to -0-06)
The Gambia 0-91 17-82 0-66 2224 -0-10 0-01 -0-01
(035t01-68) (14-35t0 22-44) (0-43t0 0-95) (17-69t027:59)  (-0-21t0-0-03) (-0-01t0 0-03) (-0-03 to 0-01)
Ghana 17-30 28224 11.25 37-00 -0-04 -0-03 -0-09
(9-85t026-44) (238-:35t0330-83) (8-22t014-98) (30-63to 44-34) (-0-09 to 0-01) (-0-04to-0-02) (-0-12t0-0-07)
Guinea 868 133-76 515 25.87 -0-05 0-01 -0-03
(379 t0 14-06) (109-08t0 158-21) (4-06 to 6:69) (21-95t03018)  (-0-12t0 0-00) (-0-02 to 0-03) (-0-05 t0-0-02)
Guinea-Bissau 1.91 4133 176 2534 -0-11 0-02 0-02
(0-69t03-61) (34-66 to 48-64) (0-98t0 2:56) (22:37t028:67)  (-0-21t0-0-03) (0-01t0 0-04) (-0-02 to 0-07)
Liberia 2-65 36.97 217 2236 -0-02 -0-04 -0-07
(1-23t0 4-58) (31:57t0 44-16) (17410 2-64) (18:09t026:50)  (-0-10t0 0-07) (-0-06 t0 -0-02) (-0-09 to -0-05)
Mali 11-43 14812 6-74 23:07 -0-03 -0-00 -0-03
(599 t0 17-86) (111-67 to 187-99) (4-96 0 9-08) (1978t026-82)  (-0-09to 0-00) (-0-02t0 0-02) (-0-06 to -0-01)
Mauritania 0-12 7:01 0-36 40-28 -0-19 -0-04 -0-05
(0-01t0 0-42) (137t029-75) (0-06 t0 1.70) (2639t05532)  (-0-33t0-0-07) (-0-07 to 0-00) (-0-10 to -0-00)

(Table continues on next page)
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New infections
(in thousands)

People living with HIV
(in thousands)

HIV/AIDS deaths
(in thousands)

ART coverage per
100 people living

Age-standardised
incidence ARC from

Age-standardised
prevalence ARC

Age-standardised
mortality ARC from

with HIV (%) 2005 to 2015 from 2005t0 2015 2005 to 2015
(Continued from previous page)
Niger 2:47 6426 3.46 3412 -0-11 -0-06 -0-09
(0-79to 4-96) (53:92 to 76-75) (294 t0 4-06) (2838 t0 40-03) (-0-23t0-0-03) (-0-08 to -0-04) (-0-11t0-0-07)
Nigeria 27419 3874-25 136-42 28.98 -0-02 0-01 -0-04
(16830t0396:73)  (3517-41t0 4307-34) (10074t0174-02)  (24-68t033-55)  (-0-07 to 0-01) (-0-00t0 0-02) (-0-07 to-0-01)
Sdo Tomé and 0-00 0-03 0-00 54.78 -0-01 0-03 -0-06
Principe (0-00t0 0-00) (0-02t0 0-04) (0-00 to 0-00) (48-49t0 61.57)  (~0-07 to 0-04) (0-01t0 0-05) (-0-09 to -0-02)
Senegal 4-43 66-44 236 47-05 -0-05 -0-00 -0-05
(136 to 7-44) (5259 t0 81-28) (1:70t0 3-01) (40-37t055:06)  (-0-16 to-0-00) (-0-02t0 0-01) (-0-09t0 -0-02)
Sierra Leone 413 61-20 279 18-47 -0-06 0-01 -0-00
(123 t07-09) (50-35t0 72-68) (211t03.76) (1421t023-83)  (-0-18 t0 0-00) (-0-02 to 0-03) (-0-02t0 0-02)
Togo 5-20 120-86 6-05 29-99 -0-09 -0-04 -0-06
(2590 9-20) (105-83t0138-66) (477t07-59) (25-43t034-83)  (-0-17 t0-0-02) (-0-05 t0-0-02) (-0-07 to -0-05)
Eastern 618.52 10437-57 31868 4282 -0-04 -0-01 -0-10
sub-Saharan Africa (527-49t0714-55)  (10025-86t010889-54)  (29379t0347-87)  (40-73to4474)  (-0-05t0-0-02) (-0-01 to -0-00) (-0-11t0-0-09)
Burundi 6-65 111.53 368 3792 -0-02 -0-03 -0-12
(345t011:37) (94-00 t0 130-90) (279t0 479) (31-85t044:95)  (-0-09 to 0-06) (-0-04 0 -0-01) (014 t0 -0-10)
Comoros 0-06 0-41 0-02 12:81 0-02 0-01 0-03
(0-01t0 0-19) (0-09t01:31) (0-00t0 0-08) (7:2710 20-97) (-0-09t0 013) (-0-06 t0 0-08) (-0-05t0 0-11)
Djibouti 0-51 737 038 24-81 -0-02 -0-02 -0.06
(0180 0-99) (51010 10-70) (02510 0-52) (20-41t029-94)  (-0-10t0 0-05) (-0-05 t0 -0-00) (-0-10 t0 -0-02)
Eritrea 149 21.22 0-80 36-89 -0-00 -0-02 -0-09
(0-68t02:51) (1616 t0 28-23) (0-52t01.21) (262410 49:02)  (-0-08 0 0:07) (-0-04 t0 0-00) (-013 t0-0-05)
Ethiopia 3914 768-04 28-65 51.92 0-01 -0-05 -0-16
(19-59to 62-13) (651-03to 904-91) (2204 t0 34-85) (45-82 t0 59-09) (-0-10to 0-11) (-0-06 to -0-04) (-0-19 to-0-13)
Kenya 137-20 1883-96 51.70 38.60 0-06 -0-01 -0-13
(112-46t016610)  (1787-64t01987-73) (48190 55-64) (36:42t04072)  (0-04t0 0-08) (-0-02 t0-0-01) (-013t0-012)
Madagascar 2-:00 42-51 4-42 135 -0-13 -0-05 -0-03
(0-33t0 6:34) (8-58t0169-61) (076 t019:79) (076 t0 2:72) (-0-22t0-0-03) (-0-14 t0 0-01) (-0-11t0 0-04)
Malawi 55-62 1126-77 2841 49-58 -0-07 -0-01 -0-13
(2529 t0 80-90) (988:92t01234-61) (226710 35:54) (42:681058-00)  (-0-15t0-0-02) (-0-03 t0 -0-00) (-0-14 t0 -0-10)
Mozambique 122-32 1833-02 70-06 30-66 -0-06 0-01 -0-02
(7439 t0 176-33) (1593:99 to 2073-78) (58-14 to 83-59) (26:49t035-28) (-0-10to-0-02) (0-00to 0-02) (-0-04 to -0-00)
Rwanda 8.02 20270 452 58.05 -0-08 -0-01 -0-15
(446 1012:17) (18073 t0 224-59) (32910 5-88) (51-98t06437)  (-0-14t0-0-03) (-0-02 t0 -0-00) (-0-18 t0-0-13)
Somalia 1-69 2424 1.58 865 -0-08 -0-02 -0.01
(073t0313) (16-88t033.77) (1-17t0 2:09) (5-53t0 13:34) (018 0 -0-01) (-0-06 t0 0-01) (-0-04 0 0:02)
South Sudan 9.76 122.52 8.93 859 -0-05 -0-01 -0-01
(3-69t016-82) (79-09 to 174-43) (4-58t012:48) (5-58t0 13-19) (-0-14to 0-01) (-0-05 to 0-03) (-0-05 to 0-05)
Tanzania 86-66 1494-12 47-86 4758 -0-04 -0-01 -0-11
(5118 t0 135:07) (1315-85 t0 1672-30) (3424 0 61-09) (4118t054-48)  (-0-08 to 0-00) (-0-03 t0-0-00) (-0-14 t0 -0-09)
Uganda 77-87 1491-60 36-32 43-44 -0-07 0-02 -0-09
(33-96 t0 126:32) (1310-27 t0 1708-04) (27-59 to 51-43) (3837t048:94)  (-0-15t0-0-01) (0-00to 0-03) (-0-11t0 -0-06)
Zambia 69-14 1300-28 3112 52-70 -0-06 0-01 -0-11
(50-55 to 88-86) (1215-65 to 1382-85) (26-20t0 36:90) (47-08 to 58-71) (-0-10to-0-03) (0-00to 0-01) (-0-13t0-0-10)
Central 74-67 1176-44 6208 26-41 -0-07 -0-03 -0-06
sub-Saharan Africa  (46-65 t0 121-85) (1054-44 t0 1312-53) (5472t070-25) (2329t029-65)  (-0-12t0-0-02) (-0-04t0-0-02) (-0-07 to -0-05)
Angola 2235 28593 11-10 2829 -0-03 0-03 -0-01
(11:92t0 36-24) (229-98 t0 350-10) (6:36t016:37) (23-41t03379)  (-0-10t0 0-02) (0-01t0 0-05) (-0-05t0 0-02)
Central African 9.87 137-53 820 22:21 -0-02 -0-04 -0-06
Republic (4-92t0 17-25) (115-36 t0 162-34) (6-841t09:68) (18:48t026-35)  (-0-08to 0-03) (-0-05 to -0-02) (-0-08 to -0-04)
Congo 7-08 97-57 483 21.03 -0-03 -0-01 -0-06
(3-541t010:54) (73-72t0119-26) (3-57 to 6-10) (18-08t026-01) (-0-07 to 0-01) (-0-03to0 0-01) (-0-08 t0-0-04)
Democratic 32:55 58853 35-90 24-84 -0-12 -0-06 -0-07
Republic of the (9:52 t078:70) (492-83t0709-81) (30-47 to 42:09) (19-80t03010)  (-0-26 t0-0-01) (-0-07 to -0-04) (-0-09 to -0-05)
Congo

(Table continues on next page)
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New infections
(in thousands)

HIV/AIDS deaths
(in thousands)

People living with HIV
(in thousands)

ART coverage per
100 people living

Age-standardised  Age-standardised
incidence ARC from prevalence ARC

Age-standardised
mortality ARC from

with HIV (%) 2005t0 2015 from 2005t02015 2005 to 2015
(Continued from previous page)
Equatorial Guinea 0-63 24-45 0-81 31.82 -0-18 0-03 -0-02
(0-17t0 1-55) (20-84t0 28-49) (0-42t01-18) (26:45t039:19)  (-0-33t0-0-06) (0-01t0 0-04) (-0-07t0 0-03)
Gabon 219 42-43 124 60-25 -0-07 -0-02 -0-07
(0-70to 4-39) (35-47 t0 50-80) (0-82t01:55) (52-881067-83) (-0-18t0 0-02) (-0-04 to 0-00) (-0-11t0-0-04)

Data in parentheses are 95% uncertainty intervals. New infections and HIV/AIDS deaths are cumulative for the whole of 2015. The number of people living with HIV is the point prevalence (as a count) at the end
of 2015. The number of people living with HIV receiving ART and the total number of people living with HIV are year-end point prevalences. We calculated numerators for incidence, prevalence, and mortality
rates with counts as previously described. The denominator for each rate was population at mid-year. We age-standardised rates with the WHO age standard. We calculated ARC as the slope from the log of the
value in 2015, to the log of the value in 2005: (log[value 2015]-log[value 2005])/10. ART=antiretroviral therapy. ARC=annualised rate of change. SDI=sociodemographic index.

mortality from 2005 to 2015

Table: Country-specific estimates of new HIV infections, people living with HIV, HIV/AIDS deaths, and ART coverage in 2015, and ARCs of age-standardised incidence, prevalence, and
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people living with HIV increased rapidly, from
2-4 million (95% UI 2-1-2-8 million) in 1985, to
28-0 million (27-1-29-3 million) in 2000 (figure 1B).
From 2000 to 2015, the number of people living with HIV
increased by 0-8% (95% UI 0-6-1-0) per year, reaching
38-8 million (37-6-40-4 million) in 2015 (figure 1B).
Global mortality peaked in 2005, at 1-8 million
(95% UI 1-7-1-9 million) and subsequently fell by 5-5%
(95% UL 5-0-5-9) per year to 1- 2 million (1-1-1- 3 million)
in 2015 (figure 1C). The proportion of people living with
HIV and receiving ART increased rapidly for both sexes
between 2005 and 2015, from 6-4% (95% UL 5-6-7-4) to
38-6% (37-2-40-0) of men, and from 3-3% (3-0-3-6) to
42-4% (41-0-43-7) of women (figure 1D).

In 2015, 1-8 million (95% UI 1-7-2-1million) new HIV
infections, 75-4% (71-7-78-5) of new cases, were in
sub-Saharan Africa, with large proportions in western,
southern, and eastern sub-Saharan Africa (figure 2A).
Outside sub-Saharan Africa, south Asia accounted for
206830 (171790-249700), or 8-5% (7-0-10-0), of new
infections per year (figure 2A). Southeast Asia accounted
for 4-7% (95% UI 2-8-8-1) of global infections in 2015,
and east Asia accounted for 2-3% (1-7-3-1; figure 2A).
Distributions of new infections by sex were broadly
similar (appendix pp 26-38); and prevalence and
mortality have also been greatest in sub-Saharan Africa
(appendix pp 59, 60). HIV infection rates varied
tremendously across countries in 2015 (figure 2B; see
appendix pp 64, 65 for incidence for 1990 and 2005). The
highest rates of infection were in southern Africa, with
more than 1% of the population per year becoming
infected in Botswana, Lesotho, and Swaziland (figure 2B).
Within sub-Saharan Africa, rates in excess of 150 per
100000 people occurred in a cluster of countries from
Nigeria to Tanzania, with the notable exceptions of the
Democratic Republic of the Congo (42-0 per 100000;
95% UI 12-3-101-7) and Ethiopia (39-4 per 100000;
19-7-62-5; figure 2B). The highest estimated incidence
rates in Europe were recorded in Russia, and in Asia
were recorded in Cambodia (figure 2B). In the Americas,
only Belize, Guyana, and Haiti had rates of more than

50 per 100000 people (figure 2B). Among the countries
in the highest quintile of sociodemographic index
(a composite indicator based on equally weighted
estimates of lag-distributed income per capita, average
years of education among populations over 15 years, and
total fertility rate),” countries with incidence rates of
more than 15 infections per 100000 people included
Antigua and Barbuda, the Bahamas, Bermuda, Trinidad
and Tobago, and Russia. Annualised rates of change
show that although incidence substantially declined
globally from 2005 to 2015, rates increased in 74 countries
(table).

Due to improved access to treatment, prevalence
compared with incidence was higher in countries with
a high sociodemographic index (table). Six countries
(Botswana, Lesotho, Namibia, Swaziland, South Africa,
and Zimbabwe) had a HIV prevalence of more than 10%
of the entire population. Nine countries in sub-Saharan
Africa (Central African Republic, Cameroon, Equatorial
Guinea, Kenya, Mozambique, Malawi, Tanzania, Uganda,
and Zambia) had a prevalence of more than 2-5% of the
entire population. Outside sub-Saharan Africa, a further
11 countries (the Bahamas, Belize, Bermuda, Dominican
Republic, Guyana, Haiti, Cambodia, Portugal, Suriname,
Trinidad and Tobago, and Saint Vincent and the
Grenadines) had prevalence rates between 0-5% and
2-5% (appendix p 57). In the past 10 years, global scale-up
of ART has been extraordinary, especially in eastern
and southern sub-Saharan Africa (figure 3A). However,
despite these increases, the proportion of people living
with HIV and receiving ART is highly variable and
remains at very low levels in many countries, particularly
in the Middle East and North Africa, eastern Europe,
central Asia, east Asia, and some countries in southeast
Asia (figure 3B). We recorded coverage in excess of 40%
in North America, western Europe, Australasia; the arc of
countries in eastern South America, from Guyana to
Argentina and Chile; and the corridor of countries from
Uganda to South Africa (figure 3B).

HIV death rates and recent time trends vary greatly
across countries (table). Deaths vary substantially by age,
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Figure 3: Number of people living with HIV receiving ART from 1995 to 2015, and the proportion living with HIV receiving ART in 2015

Number of people living with HIV receiving ART by region (A). Bars represent the mean number of people living with HIV who received ART within a given year. Error bars represent 95% uncertainty
intervals. Each Global Burden of Disease (GBD) region is represented by a separate colour. Proportion of people living with HIV receiving ART by country (B). The number of people living with HIV
receiving ART and the total number of people living with HIV are year-end point prevalences. ART=antiretroviral therapy. ATG=Antigua and Barbuda. VCT=Saint Vincent and the Grenadines.
LCA=Saint Lucia. TTO=Trinidad and Tobago. TLS=Timor-Leste. FSM=Federated States of Micronesia.
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Figure 4: Global HIV/AIDS deaths, 2005-15

Global deaths caused by HIV/AIDS resulting in either mycobacterial infection (tuberculosis) or other diseases, by
age and sex in 2015 (A); dark shading indicates deaths caused by tuberculosis associated with HIV; light shading
indicates deaths caused by other diseases resulting from HIV; error bars show 95% uncertainty intervals.

Mean estimates of global and super-regional HIV/AIDS deaths per prevalent case fom 2005 to 2015 (B).
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showing both the patterns of incidence by age, differential
rates of progression by sex and age, and differential ART
coverage (figure 4A). More women than men died in
people aged 15-29 years; after age 35 years, there were
more deaths in men (figure 4A). Deaths in people aged
50 years and older account for 10% (95% UI 3-8-11-8) of
deaths in men and 7-6% (1-5-9-8) of deaths in women
(figure 4A). We recorded substantial heterogeneity in
HIV mortality among countries in 2015 (appendix p 63).

Among HIV/AIDS deaths in 2015, 17-8% were caused by
HIV and tuberculosis co-infection, down from 19-6% in
2005 (figure 4A). We compared HIV deaths with the
number of people living with HIV to provide a simple
estimate of the annual excess mortality rate (figure 4B).
This ratio is a function of the timing of the epidemic and
the access to and quality of ART and other care. Of note,
this ratio was much lower in GBD high-income regions
than in other GBD super-regions.

At the time of writing, the latest available assessment
from UNAIDS was published in 2016, at the global and
regional level only.*® UNAIDS country level estimates are
from their 2014 update for years up to 2014.” GBD 2015
estimates of prevalence are in accordance with the
UNAIDS estimates. For 2015, estimations of the people
living with HIV were 38-8 million (95% UI
37-6-40-4 million) in GBD 2015, and 36-7 million
(34-0-39-8 million) in UNAIDS 2016. Comparisons of
prevalence estimates at the country level in 2005 and
2014, show strong concordance between the two estimate
series, with an average intraclass correlation coefficient
of 0-997 (figure 5A shows prevalence from both sources
for 2014). The highest relative differences in prevalence
among sub-Saharan African countries in 2014 were in
Senegal, Burundi, Democratic Republic of the Congo,
Congo, Kenya, Sierra Leone, Nigeria, and South Africa,
where GBD 2015 estimates are at least 10% higher than
those from UNAIDS 2014 (figure 5A). UNAIDS tends to
have much higher estimates of mortality at the peak of
the HIV/AIDS epidemic around 2005, and lower
estimates in 2014, than GBD 2015; we noted a much
higher level of heterogeneity at the country level
(figure 5B). For countries in sub-Saharan Africa, GBD
estimates of mortality are higher than those from
UNAIDS 2014 for 26 countries. Among these countries,
GBD estimates are more than 10% higher than UNAIDS
2014 estimates in 22 countries. For South Africa, our
estimated deaths are 17-2% higher than UNAIDS 2014
estimates. The highest differences are in Swaziland and
Democratic Republic of the Congo, where GBD 2015
estimates are more than 80% higher than UNAIDS’
(figure 5B).

For estimates of annual new infections, UNAIDS 2014
has slightly higher estimates for years before 2000.
Although the estimates are similar between the two
series for most of the 2000s, the series have differed
substantially since 2007 at the global level. UNAIDS 2014
estimated a much faster rate of decline in annual new
infections than did GBD 2015. Globallyy, GBD 2015
estimates about 2-5 million new infections in 2014,
whereas UNAIDS estimates about 2 million for the same
year. UNAIDS 2016 has slightly higher estimates of
incidence than the 2014 publication, at 2-1 million for
2015. In terms of annualised rate of decline in new
infections between 2005 and 2014, GBD 2015 estimates
about a 0-4% decline per year, whereas the UNAIDS
estimates from 2014 show a 3-3% decline per year. In
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Figure 5: Comparison of GBD 2015 and UNAIDS 2014 estimates

Adult HIV prevalence rate (A) and estimates of death caused by HIV/AIDS (B). UNAIDS' published prevalence values are limited to three decimal places. The x and y
values of each point are the log transformation of the mean estimates from UNAIDS and GBD, respectively, enabling variation to be seen despite disparate values.
Tick-mark labels on the x and y axes are the value of the mean estimate before log transformation (ie, the real value and not the log-transformed value is shown).
Locations mentioned in the manuscript are highlighted by plotting the ISO 3 code of the location. Each location is plotted with a different colour by super-region.
GBD=Global Burden of Disease. UNAIDS=the Joint United Nations Programme on HIV and AIDS. ZAF=South Africa. KEN=Kenya. NGA=Nigeria. COG=Democratic
Republic of the Congo. SLE=Sierra Leone. BDI=Burkina Faso. COD=Congo. SEN=Senegal. SWZ=Swaziland.

only seven countries (Madagascar, Democratic Republic
of the Congo, Burkina Faso, Guinea-Bissau, Chad,
Rwanda, and The Gambia) in sub-Saharan Africa,
annualised rates of decline in new infections are faster in
GBD 2015 than in UNAIDS 2014. In Cote d’Ivoire,
Burundi, Eritrea, Zimbabwe, Lesotho, Nigeria, Botswana,
and Kenya, GBD 2015 estimates an increase in numbers
of new infections, whereas UNAIDS 2014 predicts a
decline. The biggest difference is in Kenya, where results
from GBD 2015 show an increase in annual new
infections from 60000 in 2005, to 146700 in 2014,
whereas UNAIDS shows a decrease from 73 000 to 56 000
during the same period.

Discussion
Remarkable progress has been made in curbing the
HIV/AIDS epidemic worldwide. HIV incidence reached
its peak in 1997, and HIV deaths have been declining
since the mid-2000s. However, annual incidence has
stayed relatively constant since 2005, after a period of
faster decline between 1997 and 2005. The number of
people living with HIV/AIDS has been steadily
increasing, and reached 38-8 million in 2015. At the
country level, disparate levels and trends of the epidemic
persist. These updated estimates at the global level are
similar to those published in the GBD 2013 iteration for
deaths; however, our present estimates for incidence and
prevalence are lower for 2013 than in GBD 2013.!

The unfolding global HIV pandemic has advanced
through three phases during which HIV/AIDS mortality

www.thelancet.com/hiv Vol 3 August 2016

has increased from 4-73 per 100000 in 1995, the
39th-ranked cause of death, to 16-18 per 100000 in 2015,
the 11th-ranked cause of death worldwide. In the initial
phase (1981-97), global HIV incidence and the number
of people living with HIV increased, followed by huge
increases in deaths related to the disease. From 1998 to
2005, incidence declined by 25 -4%; however, because of
the lag between infection and mortality, the number of
deaths caused by HIV increased. In the third phase,
mass scaleup of prevention of mother-to-child
transmission and ART, particularly in low-income
sub-Saharan Africa, led to a phase of declining HIV
mortality, a decade of stagnation in the decline of global
incidence rates, and steadily rising prevalence. These
global patterns mask well documented but extraordinary
heterogeneity across countries. Epidemics leading to
more than 2-5% of the population being infected have
happened largely in eastern, southern, and central
sub-Saharan Africa. Although death rates and incidence
declined in the past decade in many of these countries,
they are increasing in many others where prevalence has
been lower until now, such as Indonesia and the
Philippines. The scale-up of ART, a key driver of the
trends, has led to 41% of people living with HIV receiving
ART worldwide.’

The scale-up of interventions for HIV/AIDS represents
one of the great successes of global health collective
action. This scale-up, particularly in low-income countries,
has been fuelled by the increase in development assistance
for HIV from $1-3 billion in 2000, to $10-8 billion in
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2015.”" The need for HIV programmes, particularly ART
programmes, continues to grow because of both the
sustained high incidence of infections and the success of
ART in extending the lifespan of people living with HIV.
However, since 2010, development assistance for HIV has
remained nearly constant.” This absence of additional
funding is by stark contrast with the $36 billion needed
annually to achieve the UN goal to end AIDS by 2030, as
estimated by Piot and colleagues.’ UNAIDS and other
international development agencies hope that the growing
need for funding will be partly solved by expanded health
spending by low-income countries.”®” However, Dieleman
and colleagues™” suggest that, on the basis of trends in
the past few years, health spending in low-income
countries will grow only slightly in the next 25 years.
How will the impending financing gap be addressed?
In middle-income countries, increased commitments to
funding health programmes from national budgets could
fill the gap. But in low-income countries, where, as in
eastern and some countries in southern sub-Saharan
Africa, HIV rates are the highest, domestic resources will
not be sufficient. Dieleman and colleagues® projected that
government health expenditure is going to increase from
$30-8 billion (95% UI 29-9-31-8 billion) in 2015, to
$53-1 billion (47-5-57-9 billion) in 2030, in southern
sub-Saharan Africa.

Meeting the needs of people living with HIV will
require a combination of concentrating development
assistance for HIV on these low-income countries,
improving the efficiency of HIV programmes, increasing
domestic financing, lowering the cost of treatment
(including prices of ART drugs), and reducing future
incidence through more concerted efforts. Development
assistance efforts will also need to be scaled up if the free
flow of low-cost generic drugs is hampered. Additionally,
public and private sectors need to be incentivised to
continue research and development of new and better
prevention and treatment strategies to combat the
epidemic in the long term. Special efforts need to be
made in high-risk populations in both concentrated and
generalised epidemic settings in view of the continued
high rate of transmission among these subpopulations,
including men who have sex with men and injecting
drug users. However, on the basis of the epidemiological
and financial trends, there is a major risk of a substantial
shortfall in necessary funds to sustain life-saving ART
programmes. The scarcity of adequate funds to provide
ART for people living with HIV, together with the
possibility of increasing drug resistance to existing ART
treatments, will make achievement of the goal to end
AIDS by 2030 extremely difficult.

WHO now recommends universal ART for all people
with HIV.**2 In 2015, only 41% of people living with HIV
were receiving ART; however, the 90-90-90 goals imply
that 81% should be receiving ART and 73% will have viral
suppression, which no country has yet achieved.
Achievement of 81% ART coverage would require

extension of ART coverage to at least 15-5 million
additional people living with HIV by 2020, which implies
an addition of 3-1 million per year between 2015 and
2020, while ensuring complete treatment adherence.
Concerted efforts will be needed to scale up detection of
new infections to meet the target of 90% of people
knowing their status. The targeted expansion in ART
coverage would play an important part in reducing the
still high number of individuals dying from HIV.
However, such expansion has enormous costimplications
in an era when even maintenance of coverage in some
low-income settings could be at risk in the presence of
declining development assistance for health. Increased
ART coverage might also play a part in reducing
population transmission of HIV and therefore
incidence.”* The quality of ART embodied in the third
90 target of the UNAIDS strategy remains a major issue,
as does the potential role of other care in extending
survival. The simple comparison between HIV deaths
and HIV prevalence shows that death rates in
HIV-positive individuals are much lower in high-income
countries than elsewhere. In fact, probability of death
from HIV/AIDS while on ART in sub-Saharan Africa is
on average 6-5 times higher than the probability in
high-income countries among different age groups and
time since start of ART treatment.

Calls for the end of AIDS have captured the
imagination of the global health community.® Largely
as a result of the course of the HIV epidemic itself and
spreading awareness of HIV among the general
population, incidence declined between 1997, the year
with peaked incidence, and 2005. However, our present
estimates of HIV incidence, albeit driven mostly by
prevalence data, suggest that incidence might not have
declined much in the past decade. Incidence remained
high, despite that much development assistance for
HIV was spent on prevention programmes. Once the
notable success of scale-up of prevention of mother-to-
child transmission and reductions in transmission to
children is accounted for, adult incidence remained
even more resistant to change in the past 10 years.
Effective strategies, such as male circumcision and
PrEP, are available to reduce transmission even without
changing sexual behaviour.*** Barrier methods for HIV
prevention are also effective in reducing risk for
transmission, as are some interventions targeting
high-risk groups, such as needle exchanges.”* Despite
the existence of these approaches, incidence has not
changed substantially. Although incidence has declined
from 40-2 to 33-2 per 100000 people at an annualised
rate of decline of 1-9%, annual new infections have
stayed relatively constant at about 2-5 million a year for
the past decade. This finding could be explained by
many factors, including that viral load suppression
might be lower than the estimated 70% in low-income
and middle-income countries, that ART coverage might
be exaggerated in some countries, or that the rate of
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unsafe sex could be increasing in settings where the
perceived risk of HIV has been reduced.

Worldwide, Millennium Development Goal 6, to halt
and reverse the spread of HIV and provide universal
access to treatment for those who need it by 2015, has not
been achieved. Between 2005 and 2015, 102 of
195 countries have experienced an increase in annual
new infections. In sub-Saharan Africa, 15 of 46 countries
managed to decrease annual infection during the same
period. No countries had achieved the 81% target in 2015,
and most developing countries have important gaps to
fill by 2020." Sustainable Development Goal 3 aims to
end HIV/AIDS by 2030. Achievement of such an
ambitious goal will require great improvements in
prevention efforts. The PEPFAR pivot, with its focus on
high-transmission areas, might provide one such
strategy,” but the effectiveness of this approach is
unproven, and the planning and evaluation for such
programmes needs more granular data on the epidemic
level and trends at the subnational level, which are still
largely missing in most countries. To further reduce
mortality from HIV/AIDS, another priority should
be towards prevention, detection, and treatment of
tuberculosis among people living with HIV as part of a
strategy to reduce HIV disease progression and
transmission, because tuberculosis, although largely
preventable and treatable, is one of the most common
opportunistic infections and the leading cause of death
among HIV-infected individuals, as our study has shown.

Our assessment of HIV incidence and mortality in
countries without vital registration data is driven by
prevalence surveys and surveillance data on the
prevalence of HIV among individuals attending
antenatal care clinics. Estimation of incidence from
prevalence is based on a set of assumptions about CD4
progression rates, off-rART and on-ART HIV death
rates, and ART coverage. Such statistical back-
estimation is inherently uncertain for recent time
periods for which changes in incidence will not have
changed prevalence as quickly. So far, efforts to develop
incidence assays that can differentiate new from old
infections have not been sufficiently robust or widely
enough deployed to include in our or UNAIDS’
estimation efforts, and the necessary sample sizes to
track incidence could be challenging to obtain."*
Repeated measurements, such as the Swaziland HIV
Incidence Measurement Survey (SHIMS), provide
information about incidence in very few settings.*
Compared with the prevalence-based calculations, the
SHIMS results show 2-4 infections per 100 person-
years (95% UI 2-06-2-75) for 2011, which is consistent
with GBD 2015 estimations of 2-15 infections per
100 people (1-91-2-46) for the same year. In view of the
heightened focus on reducing HIV incidence as part of
the end-of-AIDS vision, more efforts are needed to
systematically supplement the approach of estimating
incidence with prevalence data by use of additional
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information about case notifications with CD4 status,
HIV viral load, and alternative assays as they emerge.

Our models, in addition to UNAIDS models for
estimating HIV incidence and mortality, depend heavily
on estimates of prevention of mother-to-child trans-
mission and ART coverage. These numbers are
developed by UNAIDS in consultation with national
governments, the Global Fund, and PEPFAR.® However,
the underlying data at the facility or provider level are
not available for inspection, critical appraisal, or
validation. Evidence from countries where survey data
for use of ART are available, such as Kenya, suggests
that national assessments of numbers of people on ART
collated by UNAIDS might be too high.“* If these
findings were true in other countries, our estimates of
ART coverage could likewise be exaggerated, as could
our estimates of deaths from HIV. Data transparency for
models used in global health estimation is rapidly
increasing. GBD have adopted the GATHER guidelines
developed by WHO and other partners.” In the future,
having input data on ART and prevention of mother-to-
child transmission meet the GATHER guideline bar of
transparency would be highly beneficial. Political
sensitivities in some countries have restricted the
transparency of UNAIDS on this issue; even the basic
incidence and prevalence estimates generated by
UNAIDS cannot be released for some countries such as
India and Russia because of such issues. Fostering a
culture of greater transparency and accountability for
HIV prevention and treatment programmes will benefit
everyone concerned with tackling HIV more effectively
in the future.

Subnational assessments, when available, suggest much
spatial heterogeneity of HIV incidence, prevalence, and
death.”*" Use of more disaggregated assessments of the
HIV epidemic will hopefully improve the quality of the
results and the relevance to HIV prevention and treatment
programmes. Disaggregated assessments of prevalence
derived from survey data and surveillance data from
antenatal care clinics are feasible. Progress will be needed
on the availability of data for prevention of mother-to-child
transmission and ART at the local level. Perhaps even
more challenging is the need for estimates of the various
demographic inputs required for the modelling efforts,
including migration, fertility, and HIV-free mortality. The
push toward district-level or even more fine-grained
estimation is one of the most promising directions for
improved estimation of the epidemic overall.

Substantial differences between men and women
remain in many aspects of the HIV epidemic. Our
analysis shows that the age pattern of HIV/AIDS
mortality is younger in women than in men. This finding
is largely thought to result from age-disparate
relationships in which men tend to have sex with women
younger than them.”*® Furthermore, more women use
ART, as shown by the roughly 15-4% higher ART
coverage for women than men in 2015. We also recorded
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a high level of heterogeneity at the country level, with
female ART coverage 50% higher than male coverage in
countries such as Gabon, The Gambia, Nigeria, and
Sierra Leone; at the same time, in India, Lithuania, and
Maldives, male ART coverage was 50% higher.

The GBD 2015 estimates of prevalence are in line with
those from UNAIDS 2014. The high concordance of
country-level prevalence estimates between the two series
is unsurprising given that they are both based on similar
input datasets for prevalence. Much of the difference
between the two estimates is a result of different
assumptions of on-ART and off-ART mortality, background
HIV-free mortality rate, initial CD4 distribution, and CD4
progression ratios. Further studies and close collaboration
between UNAIDS and GBD are needed to fully understand
the relative contribution of each of the aforementioned
factors to the difference in estimates of incidence,
prevalence, and mortality at the country level.

This analysis of data for HIV has several further
limitations. First, we have used data from the
Antiretroviral Therapy Cohort Collaboration to improve
the assessment of death rates of patients on ART in
high-income countries. However, we have not been able
to incorporate data for the variation in quality of ART
programmes such as viral load suppression by country.
This information is not widely available. Second, our
novel cohort incidence bias adjustment method leverages
cause-of-death data to correct past incidence for each
cohort. Although our testing shows that the method
works fairly well, the information content in the approach
for adjustments in the most recent time period is much
more restricted than for earlier periods. Estimates of
incidence with this approach in the most recent time
periods might be biased. Third, we have attempted to
propagate multiple sources of uncertainty into our final
estimates. Because we did not include uncertainty
caused by variation in the quality of ART and might
underestimate uncertainty in ART coverage, our final
uncertainty intervals could be too narrow. At the global
level, our uncertainty levels might also be too narrow
because we assume uncertainty in each country is
independent of other countries. Fourth, we have not used
the surveillance data for new cases in our analysis.
Integration of such information in the future will
probably increase the accuracy of incidence and
prevalence estimates. Fifth, prevalence and programme
data are still sparse in most countries. Prevalence
estimates are largely determined by adjusted antenatal
clinic data and national surveys. To depict the epidemic in
populations accurately, rigorous data collection is needed.
For example, ART coverage data should be directly
collected in surveys through viral load testing, such as in
the Lesotho 2014 Demographic and Health Survey,™ and
questions about ART. Sixth, our study focuses on deaths
with HIV/AIDS as the underlying cause of death and
does not account for excess mortality from other
non-communicable causes of deaths among people living

with HIV. Seventh, input data tend to be sparse for the
most recent time period, and our models might have not
captured the recent progress and lack thereof in some
countries. Eighth, our models have not directly used
other important variables, such as prevalence of sexually
transmitted infections or rates of ART adherence, ART
treatment failure, and HIV testing, as used by Optima
(appendix p 56).” These variables should be included in
future updates to improve the precision of our estimates.
Finally, although we integrated HIV cause-specific
mortality data in our modelling framework for a large
group of countries with vital registration data, inclusion
of additional data sources such as HIV surveillance and
case report in our analytical framework could improve the
accuracy of our incidence estimates.

Enormous progress has been made in reducing HIV
deaths, especially in low-income countries, through the
expansion of prevention of mother-to-child transmission
and ART programmes funded largely through develop-
ment assistance for HIV. However, achievement of the
UNAIDS 90-90-90 targets will require major changes in
how programmes are delivered and financed. Global
efforts have had less impact on the incidence of new
infections than on HIV mortality. Ending the AIDS
epidemic by 2030 will require a dramatic change in how
HIV prevention is pursued.
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