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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).

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, lowa, Louisiana, Maryland,
Michigan, Missouri, New Hampshire, New York, North Dakota, South Carolina, Texas,
Utah, West Virginia, Wyoming) with mandatory laboratory reporting of all HI\-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).

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).
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