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Abstract

Death due to HIV remains a leading cause of death among some U.S. populations, yet little is 

known about HIV care before death. We used data from the National HIV Surveillance System 

to determine disease stage and care within 12 months prior to death among persons infected with 

HIV who died in 2012. Persons were considered to be in care within 12 months before death if 

they had ≥1 CD4 or viral load test results, and in continuous care if they had ≥2 CD4 or viral 

load test results at least 3 months apart. Viral suppression (viral load <200 copies/mL) was based 

on the most recent viral load test result in the 12 months before death. Among 7,348 persons 

infected with HIV who died in 2012, 47.1% had late stage disease (AIDS) within 12 months 

before death. Overall, 85.7% had ≥1 test result, 64.3% had ≥2 tests at least 3 months apart, and 

41.6% had a suppressed viral load. While blacks and Hispanics/Latinos had higher percentages 

of continuous care compared with whites, they had lower percentages of viral suppression and 

higher percentages with late-stage disease. Viral suppression was higher among older persons. The 

majority had been diagnosed with HIV more than 5 years before death (86.3%). Although the 

majority of persons infected with HIV who died in 2012 had been diagnosed many years before 

death, almost half had late-stage disease, and there were disparities in late stage disease and viral 

suppression by race/ethnicity and age.
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Introduction

In 2010, there were about 8,400 deaths due to HIV infection in the United States and death 

due to HIV remains a leading cause of death among some U.S. populations (Centers for 

Disease Control and Prevention, 2014). Such deaths may reflect difficulties with accessing 

medical services, HIV treatment, and treatment adherence. While overall 87% of persons 

living with HIV have been diagnosed, about 24% persons have stage 3 disease (AIDS) at 

time of diagnosis, almost half of the persons living with diagnosed HIV are not in regular 

care and only 50% have a suppressed viral load (Centers for Disease Control and Prevention, 
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2015a). Among patients in British Columbia who had initiated treatment, steep declines 

in CD4 counts and increased health care visits were observed in the 5 years before death, 

leading the authors to question whether better retention in care and treatment may have 

made deaths avoidable (Cui et al., 2014). Little information is available about care and care 

outcomes before death among persons living with HIV in the United States.

We used data from the U.S. National HIV Surveillance System to determine stage of disease, 

HIV care, and viral suppression within the year before death among persons living with 

HIV who died in 2012. These data can help focus public health action to improve retention 

in care and treatment among persons with HIV (Mermin & Fenton, 2012; Sweeney et al., 

2013).

Methods

All states and the District of Columbia require reporting of cases of HIV infection to 

their health departments; however, not all have mandatory reporting of all values of CD4 

cell counts and viral load test results by laboratories. We used data from 18 jurisdictions 

(California, District of Columbia, Hawaii, Illinois, Indiana, Iowa, Louisiana, Maryland, 

Michigan, Missouri, New Hampshire, New York, North Dakota, South Carolina, Texas, 

Utah, West Virginia, Wyoming) with mandatory laboratory reporting of all HIV-related tests 

and reporting of all tests to national HIV surveillance. The analysis included persons who 

were diagnosed in the selected areas, died in 2012 in the selected areas, and were ≥13 years 

old at time of death. Data were reported to national surveillance through June 2014.

Stage of disease was based on the most recent CD4 count or percentage (Selik, 2014). 

Persons were considered to be in care if they had ≥1 CD4 or viral load test results, and in 

continuous care if they had ≥2 CD4 or viral load test results at least 3 months apart, within 

the 12 months before death (The White House Office of National AIDS Policy, 2010). Viral 

suppression (defined as <200 copies/mL) was based on the most recent viral load test result 

in the 12 months before death.

We assessed indicators overall and by sex, age, race/ethnicity, and transmission category 

(male-to-male sexual contact [men who have sex with men, MSM], injection drug use, male-

to-male sexual contact and injection drug use, heterosexual contact, and other). We also 

determined care and viral suppression by disease severity (whether a person’s infection had 

ever been classified as stage 3, AIDS), the length of time since diagnosis of HIV infection, 

and urban versus rural area of residence at time of diagnosis (metropolitan statistical 

area population ≥500,000; metropolitan area 50,000 to 499,999; and non-metropolitan). 

We compared groups with prevalence ratios adjusted for other potential covariates and 

calculated 95% confidence intervals. Analyses were adjusted for missing risk factor 

information (Centers for Disease Control and Prevention, 2015b).

Results

In 2012, there were 7,348 deaths among persons living with HIV in the 18 jurisdictions. The 

majority were male (74.8%); 40 years or older at the time of death (86.9%); black (45.5%), 

Hispanic or Latino (19.6%) or white (28.0%); or MSM (39.9%) (Table 1). Almost half of 
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the persons with HIV who died in 2012 had indication of late stage disease in the 12 months 

before death. The percentage with late stage disease was higher among younger persons 

aged 20–39, all race/ethnicity groups compared with whites, and those infected perinatally.

Overall, 85.7% of persons who died had ≥1 CD4 or viral load test, 64.3% had ≥2 tests at 

least 3 months apart, and 41.6% had a suppressed viral load (Table 2). The percentage with 

≥1 test was close to 80% or higher among all groups, except 64.4% had ≥1 tests among 

those never diagnosed with stage 3, AIDS, compared to those with disease ever classified 

as stage 3 (89.9%). Continuous care was higher among blacks and Hispanics or Latinos 

compared with whites and among persons with infection attributed to injection-drug use 

compared with MSM, and lower among persons with disease ever classified as stage 3 

(AIDS).

Except for those aged 13–19 years (9 deaths total), the percentage with viral suppression 

was lower among younger persons compared with older persons (Table 2). Prevalence of 

viral suppression was also lower among blacks compared with whites, persons with HIV 

infection attributed to heterosexual contact compared with MSM, and persons who never 

had late stage disease.

The majority of persons who died in 2012 had been diagnosed with HIV more than 5 years 

before death (5,720 of 7,348 persons who died, 77.8%); 55.6% had disease classified as 

stage 3 (AIDS) more than 5 years before death and 16.5% never had severe disease (data not 

shown). Among the 699 persons who had been diagnosed with HIV within 12 months before 

death, 74.8% had disease classified as stage 3 (AIDS) in the same time period.

Discussion

The majority of persons who died had their HIV infection diagnosed more than 5 years 

before death and had late-stage disease (AIDS) at some point in time, yet only 4 in 10 had 

a suppressed viral load. Almost half of those who died had late stage disease during the 

last 12 months of life. Persons with late-stage disease or who did not have a suppressed 

viral load may represent persons who did not receive adequate care and treatment or patients 

with treatment failure. Factors that contribute to risk of death among persons with treatment 

failure include older age, injection-drug use, and a first-line therapy with protease inhibitors 

(Palella et al., 2014). However, the high percentage with late-stage disease among those 

diagnosed with HIV within 12 months of death points to issues with delayed diagnosis and 

initiation of treatment.

The percentage in continuous care or with viral suppression was lower among younger 

compared with older persons, consistent with findings for persons living with HIV (Hall 

et al., 2013; Brennan, Morley, O’Leary, Bergin, & Horgan, 2014). However, compared to 

young persons living with HIV, a higher percentage of young persons who died received 

HIV care, possibly because they had symptoms. The percentage of blacks diagnosed late 

is comparable to that of whites (Centers for Disease Control and Prevention, 2015a); 

however, at the time of death the percentage with late stage disease was higher among 

blacks. Generally, blacks have a lower percentage promptly linked to care after diagnosis 
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compared with whites (Centers for Disease Control and Prevention, 2015a), and among 

persons in HIV care, a lower percentage of blacks receive a prescription of HAART or 

achieve viral suppression (Centers for Disease Control and Prevention, 2011). HIV care 

and treatment may be covered by private or public health insurance or the Ryan White HIV/

AIDS Program (RWHAP), with patients who receive RWHAP supplementation including 

non-medical support services more likely to be prescribed treatment and have suppressed 

viral loads regardless of the their health insurance status (Bradley et al., 2015). Insurance 

type and non-medical support services are particularly important for persons living with HIV 

as factors that may influence care, treatment, and viral suppression not only include access 

to care, prescription patterns, and treatment adherence but also other socioeconomic barriers 

(Beer et al., 2014; Horstman, Brown, Islam, Buck, & Agins, 2010; Wohl et al., 2011).

This analysis was subject to several limitations. Data were available for 18 U.S. 

jurisdictions, representing 50% of all persons with HIV aged ≥13 years who died during 

2012 in the United States, and may not be representative of all persons with HIV who died 

in the United States that year. Information was not available on comorbidity, prescription 

of HAART or treatment adherence. Conclusions cannot be drawn on the cause of death; 

however, these data indicate many persons who died had advanced disease, and cause of 

death information from death certificates may underestimate deaths due to HIV (Chu et 

al., 1993; Hessol et al., 1992). CD4 and viral load testing reflect HIV care but may not 

adequately capture end-of-life care.

Improving outcomes along the continuum of care should help avoid deaths from HIV in the 

future. Ensuring early initiation of treatment regardless of stage of disease as recommended 

in the current treatment guidelines (Panel on Antiretroviral Guidelines for Adults and 

Adolescents, 2014), and providing support so that people stay in care and on treatment, 

would reduce the number of deaths caused by HIV (Wada et al., 2014) and allow persons 

with HIV to have a similar life expectancy to persons without HIV (Samji et al., 2013).

Acknowledgments

Funding

This work was supported by the Centers for Disease Control and Prevention.

Disclaimer: The findings and conclusions in this study are those of the authors and do not necessarily represent the 
views of the Centers for Disease Control and Prevention.

Source of support: US Government work

References

Beer L, Valverde EE, Raiford JL, Weiser J, White B, & Skarbinski J. (2014). Clinician perspectives 
on delaying initiation of antiretroviral therapy for clinically eligible HIV-infected patients. 9th 
International Conference on HIV Treatment and Prevention Adherence. Miami, FL, 2014.

Bradley H, Viall AH, Wortley PM, Dempsey A, Hauck H, & Skarbinski J. (2015). Ryan White HIV/
AIDS program assistance and HIV treatment outcomes. Clin Infect Dis, advance access published 
August 30, 2015.

Brennan A, Morley D, O’Leary AC, Bergin CJ, & Horgan M. (2014). Determinants of HIV Outpatient 
Service Utilization: A Systematic Review. AIDS Behav, DOI 10.1007/s10461-014-0814-z.

Hall et al. Page 4

AIDS Care. Author manuscript; available in PMC 2021 December 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Centers for Disease Control and Prevention. (2011). Vital Signs: HIV prevention through care and 
treatment — United States. MMWR, 60, 1618–1623. [PubMed: 22129997] 

Centers for Disease Control and Prevention. (2015a). Monitoring selected national HIV prevention and 
care objectives by using HIV surveillance data—United States and 6 dependent areas—2011. HIV 
Surveillance Supplemental Report, 20(No. 2). Available at: http://www.cdc.gov/hiv/library/reports/
surveillance. Accessed September 22, 2015.

Centers for Disease Control and Prevention. (2015b). Diagnosis of HIV infection in the United States 
and dependent areas, 2013. HIV Surveillance Report, 25. Available at: http://www.cdc.gov/hiv/
library/reports/surveillance/. Accessed September 22, 2015.

Centers for Disease Control and Prevention. (2013c). HIV testing trends in the United States, 2000–
2011. Available at: http://www.cdc.gov/hiv/pdf/testing_trends.pdf. Accessed June 2, 2014.

Centers for Disease Control and Prevention. (2014). Slide set: HIV Mortality (through 2010). 
Available at: http://www.cdc.gov/hiv/library/slideSets/index.html. Accessed July 18. 2014.

Chu SY, Buehler JW, Lieb L, Beckett G, Conti L, Costa S, et al. (1993). Causes of death among 
persons reported with AIDS. Am J Public Health, 83, 1429–1432. [PubMed: 8214233] 

Cui Z, Grafstein E, Yip B, Hogg R, Montaner JS,G, & Lima VD (2014). Modelling clinical 
progression and health care utilization of HIV-positive patients in British Columbia prior to death. 
HIV Medicine, 15, 557–564. [PubMed: 24641495] 

Hall HI, Frazier EL, Rhodes P, Holtgrave DR, Furlow-Parmley C, Tang T, et al. (2013). Differences 
in human immunodeficiency virus care and treatment among subpopulations in the United States. 
JAMA Intern Med, 173, 1337–1344. [PubMed: 23780395] 

Hessol NA, Buchbinder SP, Colbert D, Scheer S, Underwood R, Barnhart JL, et al. (1992). Impact 
of HIV infection on mortality and accuracy of AIDS reporting on death certificates. Am J Public 
Health, 82, 561–564. [PubMed: 1546772] 

Horstman E, Brown J, Islam F, Buck J, & Agins BD (2010). Retaining HIV-infected patients in care: 
where are we? Where do we go from here? Clin InfecDis, 50, 752–761.

Office of the Press Secaretary. (2013). Accelerating improvements in HIV prevention and care in the 
United States through the HIV Care Continuum Initiative. Washington, DC: Office of the Press 
Secretary, The White House. Available at http://www.whitehouse.gov/thepress-office/2013/07/15/
fact-sheet-accelerating-improvementshiv-prevention-and-care-united-stat. Accessed on November 
6, 2014.

Mermin J1, & Fenton KA (2012). The future of HIV prevention in the United States. JAMA, 308, 
347–348. [PubMed: 22820785] 

Palella FJ, Armon C, Buchacz K, Chmiel JS, Novak RM, D’Aquila RT, et al. (2014). Factors 
associated with mortality among persistently viraemic triple-antiretroviral-class-experienced 
patients receiving antiretroviral therapy in the HIV Outpatient Study (HOPS). J Antimicrob 
Chemother, 69, 2826–2834. [PubMed: 24942257] 

Panel on Antiretroviral Guidelines for Adults and Adolescents. (2014). Guidelines for the 
use of antiretroviral agents in HIV-1-infected adults and adolescents. Department of 
Health and Human Services. Available at: http://www.aidsinfo.nih.gov/contentfiles/lvguidelines/
adultandadolescentgl.pdf. Accessed June 4, 2014.

Samji H, Cescon A, Hogg RS, Modur SP, Althoff KN, Buchacz K, et al. (2013). Closing the gap: 
increases in life expectancy among treated HIV-positive individuals in the United States and 
Canada. PLoS ONE, 8(12), e81355. doi:10.1371/journal.pone.0081355. [PubMed: 24367482] 

Selik RM, Mokotoff ED, Branson B, Owen SM, Whitmore S, & Hall HI (2014). Revised surveillance 
case definition for HIV infection — United States, 2014. MMWR, 63(RR03), 1–10.

Singh GK, Azuine RE, & Siahpush M. (2013).Widening socioeconomic, racial, and geographic 
disparities in HIV/AIDS mortality in the United States, 1987–2011. Adv Prev Med, Article ID 
657961, 10.1155/2013/657961.

Sweeney P, Gardner LI, Buchacz K, Garland PM, Mugavero MJ, Bosshart JT, et al. (2012). Shifting 
the paradigm: Using HIV surveillance data as a foundation for improving HIV care and preventing 
HIV infection. Milbank Quarterly, 91, 558–603.

Hall et al. Page 5

AIDS Care. Author manuscript; available in PMC 2021 December 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/hiv/library/reports/surveillance
http://www.cdc.gov/hiv/library/reports/surveillance
http://www.cdc.gov/hiv/library/reports/surveillance/
http://www.cdc.gov/hiv/library/reports/surveillance/
http://www.cdc.gov/hiv/pdf/testing_trends.pdf
http://www.cdc.gov/hiv/library/slideSets/index.html
http://www.whitehouse.gov/thepress-office/2013/07/15/fact-sheet-accelerating-improvementshiv-prevention-and-care-united-stat
http://www.whitehouse.gov/thepress-office/2013/07/15/fact-sheet-accelerating-improvementshiv-prevention-and-care-united-stat
http://www.aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
http://www.aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf


The White House Office of National AIDS Policy. (2010). National HIV/AIDS Strategy for the 
United States. Available at: http://www.whitehouse.gov/administration/eop/onap/nhas/. Accessed 
on November 6, 2014.

Wada N, Jacobson LP, Cohen M, French A, Phair J, & Munoz A. (2014). Cause-specific mortality 
among HIV-infected individuals, by CD4R cell count at HAART initiation, compared with HIV-
uninfected individuals. AIDS, 28, 257–265. [PubMed: 24105030] 

Wohl AR, Galvan FH, Myers HF, Garland W, George S, Witt M, et al. (2011). Do social support, 
stress, disclosure and stigma influence retention in HIV care for Latino and African American men 
who have sex with men and women? AIDS Behav, 15, 1098–1110. [PubMed: 20963630] 

Hall et al. Page 6

AIDS Care. Author manuscript; available in PMC 2021 December 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.whitehouse.gov/administration/eop/onap/nhas/


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hall et al. Page 7

Ta
b

le
 1

.

St
ag

e 
of

 d
is

ea
se

 w
ith

in
 1

2 
m

on
th

s 
be

fo
re

 d
ea

th
, a

m
on

g 
pe

rs
on

s 
ag

ed
 1

3 
ye

ar
s 

an
d 

ol
de

r 
w

ho
 d

ie
d 

in
 2

01
2,

 b
y 

se
le

ct
ed

 c
ha

ra
ct

er
is

tic
s—

18
 U

.S
. 

ju
ri

sd
ic

tio
ns

St
ag

e 
1 

(C
D

4 
≥ 

50
0 

ce
lls

/μ
L

 o
r 

≥ 
29

%
)

St
ag

e 
2 

(C
D

4 
20

0–
49

9 
ce

lls
/μ

L
 o

r 
14

%
–2

8%
)

St
ag

e 
3 

(A
ID

S)
 (

O
I 

or
 C

D
4 

< 
20

0 
ce

lls
/μ

L
 o

r 
< 

14
%

)
U

nk
no

w
n

To
ta

l

(N
o.

)
(%

)
(N

o.
)

(%
)

(N
o.

)
(%

)
(N

o)
.

(%
)

(N
o.

)
(%

)

Se
x

 
M

al
e

70
4

12
.8

1,
24

7
22

.7
2,

59
4

47
.2

95
4

17
.3

5,
49

9
74

.8

 
Fe

m
al

e
29

5
16

.0
41

7
22

.6
86

4
46

.7
27

3
14

.8
1,

84
9

25
.2

A
ge

 a
t d

ea
th

, y
ea

r-
en

d 
20

12

 
13

–1
9

2
22

.2
1

11
.1

4
44

.4
2

22
.2

9
0.

1

 
20

–2
9

27
10

.4
39

15
.0

16
0

61
.5

34
13

.1
26

0
3.

5

 
30

–3
9

70
10

.1
10

7
15

.5
43

1
62

.5
82

11
.9

69
0

9.
4

 
40

–4
9

23
2

12
.1

35
5

18
.5

1,
03

1
53

.9
29

6
15

.5
1,

91
4

26
.0

 
50

–5
9

38
3

14
.3

65
1

24
.3

1,
20

0
44

.8
44

3
16

.5
2,

67
7

36
.4

 
>

=
60

28
5

15
.9

51
1

28
.4

63
2

35
.2

37
0

20
.6

1,
79

8
24

.5

R
ac

e/
E

th
ni

ci
ty

 
A

m
er

ic
an

 I
nd

ia
n/

A
la

sk
a 

N
at

iv
e

0
0

0
0

4
80

.0
1

20
.0

5
0.

1

 
A

si
an

3
6.

8
9

20
.5

25
56

.8
7

15
.9

44
0.

6

 
B

la
ck

/A
fr

ic
an

 A
m

er
ic

an
42

1
12

.6
72

6
21

.7
1,

66
2

49
.7

53
6

16
.0

3,
34

5
45

.5

 
H

is
pa

ni
c/

L
at

in
oa

15
9

11
.1

33
1

23
.0

74
5

51
.8

20
3

14
.1

1,
43

8
19

.6

 
N

at
iv

e 
H

aw
ai

ia
n/

O
th

er
 P

ac
if

ic
 

Is
la

nd
er

0
0

1
33

.3
2

66
.7

0
0

3
0

 
W

hi
te

33
9

16
.5

48
7

23
.7

80
2

39
.0

42
7

20
.8

2,
05

5
28

.0

 
M

ul
tip

le
 r

ac
es

77
16

.8
11

0
24

.0
21

8
47

.6
53

11
.6

45
8

6.
2

T
ra

ns
m

is
si

on
 C

at
eg

or
yb

 
M

al
e-

to
-m

al
e 

se
xu

al
 c

on
ta

ct
39

7
13

.5
64

2
21

.9
1,

40
2

47
.8

49
1

16
.8

2,
93

3
39

.9

 
M

al
e 

in
je

ct
io

n 
dr

ug
 u

se
15

3
11

.7
32

2
24

.7
60

2
46

.1
22

9
17

.5
1,

30
6

17
.8

 
Fe

m
al

e 
In

je
ct

io
n 

dr
ug

 u
se

12
3

16
.3

19
3

25
.5

32
0

42
.4

12
0

15
.8

75
6

10
.3

 
M

al
e-

to
-m

al
e 

se
xu

al
 c

on
ta

ct
 a

nd
 

in
je

ct
io

n 
dr

ug
 u

se
78

12
.6

15
7

25
.5

27
8

45
.0

10
5

16
.9

61
8

8.
4

 
M

al
e 

H
et

er
os

ex
ua

l c
on

ta
ct

70
11

.8
11

3
19

.1
28

9
48

.9
11

9
20

.2
59

1
8.

0

AIDS Care. Author manuscript; available in PMC 2021 December 14.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hall et al. Page 8

St
ag

e 
1 

(C
D

4 
≥ 

50
0 

ce
lls

/μ
L

 o
r 

≥ 
29

%
)

St
ag

e 
2 

(C
D

4 
20

0–
49

9 
ce

lls
/μ

L
 o

r 
14

%
–2

8%
)

St
ag

e 
3 

(A
ID

S)
 (

O
I 

or
 C

D
4 

< 
20

0 
ce

lls
/μ

L
 o

r 
< 

14
%

)
U

nk
no

w
n

To
ta

l

(N
o.

)
(%

)
(N

o.
)

(%
)

(N
o.

)
(%

)
(N

o)
.

(%
)

(N
o.

)
(%

)

 
Fe

m
al

e 
H

et
er

os
ex

ua
l c

on
ta

ct
16

9
15

.9
21

7
20

.5
52

7
49

.7
14

8
14

.0
1,

06
1

14
.4

 
M

al
e 

O
th

er
5

15
.7

7
25

.8
11

39
.4

6
19

.2
29

0.
4

 
Fe

m
al

e 
O

th
er

3
31

.8
4

37
.4

1
10

.3
2

20
.6

11
0.

1

 
Pe

ri
na

ta
l

2
4.

5
8

18
.2

27
61

.4
7

15
.9

44
0.

6

E
ve

r 
A

ID
S

 
Y

es
61

7
10

.1
1,

33
6

21
.8

3,
45

8
56

.3
72

6
11

.8
6,

13
7

83
.5

 
N

o
38

2
31

.5
32

8
27

.1
0

0
50

1
41

.4
1,

21
1

16
.5

 
To

ta
l

99
9

13
.6

1,
66

4
22

.6
3,

45
8

47
.1

1,
22

7
16

.7
7,

34
8

10
0

A
bb

re
vi

at
io

ns
: C

D
4,

 C
D

4+
 T

-l
ym

ph
oc

yt
e 

co
un

t (
ce

lls
/μ

L
) 

or
 p

er
ce

nt
ag

e;
 O

I,
 o

pp
or

tu
ni

st
ic

 in
fe

ct
io

n 
(i

.e
., 

A
ID

S-
de

fi
ni

ng
 c

on
di

tio
n)

.

N
ot

e.
 S

ta
ge

 o
f 

di
se

as
e 

w
ith

in
 1

2 
m

on
th

s 
of

 d
ea

th
 b

as
ed

 o
n 

m
os

t r
ec

en
t C

D
4 

te
st

 p
er

fo
rm

ed
.

a H
is

pa
ni

cs
/L

at
in

os
 c

an
 b

e 
of

 a
ny

 r
ac

e.

b D
at

a 
by

 tr
an

sm
is

si
on

 c
at

eg
or

y 
ha

ve
 b

ee
n 

st
at

is
tic

al
ly

 a
dj

us
te

d 
to

 a
cc

ou
nt

 f
or

 m
is

si
ng

 tr
an

sm
is

si
on

 c
at

eg
or

y.

AIDS Care. Author manuscript; available in PMC 2021 December 14.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hall et al. Page 9

Ta
b

le
 2

.

C
ar

e 
an

d 
vi

ra
l s

up
pr

es
si

on
 w

ith
in

 1
2 

m
on

th
s 

be
fo

re
 d

ea
th

, a
m

on
g 

pe
rs

on
s 

ag
ed

 >
12

 y
ea

rs
 w

ho
 d

ie
d 

in
 2

01
2,

 b
y 

se
le

ct
ed

 c
ha

ra
ct

er
is

tic
s—

18
 U

.S
. 

ju
ri

sd
ic

tio
ns

To
ta

l
≥1

 C
D

4/
V

L
≥2

 C
D

4/
V

L
, a

t 
le

as
t 

3 
m

on
th

s 
ap

ar
t

V
ir

al
 lo

ad
 <

20
0 

co
pi

es
/m

L

(N
o.

)
(N

o.
)

(%
)

(N
o.

)
(%

)
P

R
a

95
%

 C
I

(N
o.

)
(%

)
P

R
a

95
%

 C
I

Se
x

 
M

al
e

5,
49

9
4,

68
8

85
.3

3,
49

5
63

.6
-

2,
37

8
43

.2
-

 
Fe

m
al

e
1,

84
9

1,
61

2
87

.2
1,

23
2

66
.6

-
68

2
36

.9
-

A
ge

 a
t d

ea
th

 y
ea

r-
en

d 
20

12

 
13

–1
9

9
8

88
.9

4
44

.4
0.

70
0.

34
, 1

.4
2

6
66

.7
1.

12
0.

64
, 1

.9
6

 
20

–2
9

26
0

22
7

87
.3

15
7

60
.4

0.
92

0.
82

, 1
.0

3
56

21
.5

0.
4

0.
31

, 0
.5

2

 
30

–3
9

69
0

61
5

89
.1

41
4

60
.0

0.
92

0.
86

, 0
.9

9
17

8
25

.8
0.

52
0.

45
, 0

.5
9

 
40

–4
9

1,
91

4
1,

66
6

87
.0

1,
21

2
63

.3
0.

96
0.

92
, 1

.0
1

70
6

36
.9

0.
71

0.
66

, 0
.7

6

 
50

–5
9

2,
67

7
2,

30
9

86
.3

1,
77

3
66

.2
1.

00
0.

96
, 1

.0
5

1,
18

4
44

.2
0.

85
0.

80
, 0

.9
1

 
>

=
60

1,
79

8
1,

47
5

82
.0

1,
16

7
64

.9
-

93
0

51
.7

-

R
ac

e/
E

th
ni

ci
ty

 
A

m
er

ic
an

 I
nd

ia
n/

A
la

sk
a 

N
at

iv
e

5
5

10
0.

0
3

60
.0

0.
99

(0
.5

0,
 1

.9
8)

2
40

.0
0.

79
(0

.2
7,

 2
.3

2)

 
A

si
an

44
38

86
.4

24
54

.5
0.

95
(0

.7
3,

 1
.2

4)
19

43
.2

0.
93

(0
.6

7,
 1

.2
9)

 
B

la
ck

/A
fr

ic
an

 A
m

er
ic

an
3,

34
5

2,
87

1
85

.8
2,

18
1

65
.2

1.
08

(1
.0

3,
 1

.1
3)

1,
21

4
36

.3
0.

80
(0

.7
5,

 0
.8

6)

 
H

is
pa

ni
c/

L
at

in
ob

1,
43

8
1,

26
1

87
.7

96
5

67
.1

1.
11

(1
.0

5,
 1

.1
6)

62
9

43
.7

0.
96

(0
.8

9,
 1

.0
3)

 
N

at
iv

e 
H

aw
ai

ia
n/

O
th

er
 P

ac
if

ic
 I

sl
an

de
r

3
3

10
0.

0
2

66
.7

1.
52

(0
.6

2,
 3

.7
5)

1
33

.3
0.

84
(0

.1
8,

 3
.8

8)

 
W

hi
te

2,
05

5
1,

70
6

83
.0

1,
23

1
59

.9
-

99
6

48
.5

-

 
M

ul
tip

le
 r

ac
es

45
8

41
6

90
.8

32
1

70
.1

1.
15

(1
.0

7,
 1

.2
3)

19
9

43
.4

0.
92

(0
.8

2,
 1

.0
3)

T
ra

ns
m

is
si

on
 C

at
eg

or
yc

 
M

al
e-

to
-m

al
e 

se
xu

al
 c

on
ta

ct
2,

93
3

2,
52

8
86

.2
1,

81
6

61
.9

-
1,

28
2

43
.7

-

 
M

al
e 

in
je

ct
io

n 
dr

ug
 u

se
1,

30
6

1,
11

3
85

.2
89

1
68

.3
1.

06
(1

.0
1,

 1
.1

1)
58

8
45

.1
1.

0
(0

.9
3,

 1
.0

8)

 
Fe

m
al

e 
In

je
ct

io
n 

dr
ug

 u
se

75
6

65
5

86
.7

52
7

69
.7

1.
10

(1
.0

4,
 1

.1
6)

29
6

39
.2

0.
93

(0
.8

4,
 1

.0
2)

 
M

al
e-

to
-m

al
e 

se
xu

al
 c

on
ta

ct
 a

nd
 in

je
ct

io
n 

dr
ug

 u
se

61
8

52
4

84
.7

40
9

66
.1

1.
04

(0
.9

8,
 1

.1
0)

28
2

45
.5

1.
04

(0
.9

5,
 1

.1
4)

 
M

al
e 

H
et

er
os

ex
ua

l c
on

ta
ct

59
1

48
0

81
.3

34
8

58
.9

0.
95

(0
.8

8,
 1

.0
2)

20
3

34
.5

0.
81

(0
.7

2,
 0

.9
1)

 
Fe

m
al

e 
H

et
er

os
ex

ua
l c

on
ta

ct
1,

06
1

93
1

87
.7

68
2

64
.2

1.
04

(0
.9

9,
 1

.1
0)

37
1

35
.0

0.
88

(0
.8

0,
 0

.9
7)

 
M

al
e 

O
th

er
29

24
84

.3
17

60
.6

0.
96

(0
.7

2,
 1

.2
9)

14
50

.2
1.

02
(0

.7
2,

 1
.4

6)

AIDS Care. Author manuscript; available in PMC 2021 December 14.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hall et al. Page 10

To
ta

l
≥1

 C
D

4/
V

L
≥2

 C
D

4/
V

L
, a

t 
le

as
t 

3 
m

on
th

s 
ap

ar
t

V
ir

al
 lo

ad
 <

20
0 

co
pi

es
/m

L

(N
o.

)
(N

o.
)

(%
)

(N
o.

)
(%

)
P

R
a

95
%

 C
I

(N
o.

)
(%

)
P

R
a

95
%

 C
I

 
Fe

m
al

e 
O

th
er

11
9

82
.2

8
71

.0
1.

14
(0

.8
0,

 1
.6

3)
6

58
.9

1.
14

(0
.7

0,
 1

.8
5)

 
Pe

ri
na

ta
l

44
36

81
.8

30
68

.2
1.

11
(0

.8
9,

 1
.3

9)
16

36
.4

1.
46

(0
.9

1,
 2

.3
5)

E
ve

r 
A

ID
S

 
Y

es
6,

13
7

5,
52

0
89

.9
4,

16
3

67
.8

-
2,

58
5

42
.1

-

 
N

o
1,

21
1

78
0

64
.4

56
4

46
.6

0.
69

(0
.6

5,
 0

.7
4)

47
5

39
.2

0.
92

(0
.8

6,
 0

.9
9)

N
um

be
r 

of
 y

ea
rs

 s
in

ce
 d

ia
gn

os
is

 
≤1

2 
m

on
th

s
69

9
58

3
83

.4
17

9
25

.6
-

11
5

16
.5

-

 
13

–2
4 

m
on

th
s

23
1

20
4

88
.3

16
0

69
.3

-
98

42
.4

-

 
3–

5 
ye

ar
s

69
8

57
7

82
.7

41
5

59
.5

-
26

4
37

.8
-

 
m

or
e 

th
an

 5
 y

ea
rs

5,
72

0
4,

93
6

86
.3

3,
97

3
69

.5
-

2,
58

3
45

.2
-

M
SA

d

 
M

SA
 (

po
pu

la
tio

n 
≥5

00
,0

00
)

6,
20

8
5,

36
3

86
.4

4,
09

2
65

.9
-

2,
66

0
42

.8
-

 
M

et
ro

po
lit

an
 a

re
a 

(p
op

ul
at

io
n 

50
,0

00
–4

99
,9

99
)

71
7

60
5

84
.4

41
0

57
.2

-
26

1
36

.4
-

 
N

on
m

et
ro

po
lit

an
 a

re
a

38
5

30
4

79
.0

20
4

53
.0

-
12

6
32

.7
-

 
To

ta
l

7,
34

8
6,

30
0

85
.7

4,
72

7
64

.3
-

3,
06

0
41

.6
-

A
bb

re
vi

at
io

ns
: V

L
, v

ir
al

 lo
ad

 (
co

pi
es

/m
L

);
 P

R
, p

re
va

le
nc

e 
ra

tio
; C

I,
 c

on
fi

de
nc

e 
in

te
rv

al
; M

SA
, m

et
ro

po
lit

an
 s

ta
tis

tic
al

 a
re

a.

a A
dj

us
te

d 
fo

r 
ag

e 
at

 d
ea

th
, r

ac
e/

et
hn

ic
ity

, t
ra

ns
m

is
si

on
 c

at
eg

or
y,

 a
nd

 e
ve

r 
A

ID
S.

b H
is

pa
ni

cs
/L

at
in

os
 c

an
 b

e 
of

 a
ny

 r
ac

e.

c D
at

a 
by

 tr
an

sm
is

si
on

 c
at

eg
or

y 
ha

ve
 b

ee
n 

st
at

is
tic

al
ly

 a
dj

us
te

d 
to

 a
cc

ou
nt

 f
or

 m
is

si
ng

 tr
an

sm
is

si
on

 c
at

eg
or

y.

d D
at

a 
on

 c
ou

nt
y 

w
er

e 
m

is
si

ng
 f

or
 3

8 
pe

rs
on

s;
 th

ey
 c

ou
ld

 n
ot

 b
e 

as
si

gn
ed

 to
 M

SA
 c

at
eg

or
y 

an
d 

ar
e 

no
t i

nc
lu

de
d 

in
 th

e 
ta

bu
la

tio
n.

AIDS Care. Author manuscript; available in PMC 2021 December 14.


	Abstract
	Introduction
	Methods
	Results
	Discussion
	References
	Table 1.
	Table 2.

