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Abstract

Background: Monitoring immunologic and virologic responses to antiretroviral therapy in HIV-1–infected patients is an important component of treatment in the United States. However, little population-based information is available on whether HIV-infected persons receive the recommended tests or continuous care.

Methods: Using data from 13 areas reporting relevant HIV-related tests to national HIV surveillance, we determined retention in care in persons older than 12 years living with HIV at the end of 2009. We assessed retention in care, defined as ≥2 CD4 or viral load tests at least 3 months apart in the past year, by demographic, clinical, and risk characteristics and calculated prevalence ratios and 95% confidence intervals. We also assessed the percentage established in care within 12 months after HIV diagnosis in 2008 (≥2 tests, ≥3 months apart).

Results: Among 100,375 persons living with HIV, 45% had ≥2 tests at least 3 months apart. A higher percentage of whites were retained in care (50%) compared with blacks/African Americans (41%, prevalence ratio: 0.83, 95% confidence interval: 0.82 to 0.84) and Hispanics/Latinos (40%, prevalence ratio: 0.90, 95% CI: 0.87 to 0.92). Compared with heterosexual women (50%), fewer men who have sex with men (48%), heterosexual men (45%), and male (37%) and female (43%) injection drug users had ≥2 tests. Approximately 64% established care within 12 months of diagnosis.

Conclusions: Less than half of persons living with HIV had laboratory evidence of ongoing clinical care and only two thirds established care after diagnosis. Further assessments determining modifiable barriers to accessing care could assist with achieving public health targets.

Providing ongoing care and antiretroviral therapy prolongs survival among people with HIV and is an important component of a comprehensive strategy to address HIV in the United States. HIV-infected people who miss care visits are at increased risk for premature mortality,1,2 including those who fail to engage in regular care soon after the initial HIV diagnosis.3 Failure to engage or remain in care is a marker for later initiation of antiretroviral therapy and worse treatment adherence,2,4 reduced treatment benefits, less viral suppression, and increased secondary transmission,5–10 all essential components of a successful approach to reduce HIV incidence.11 Further, missed visits are missed opportunities for additional activities for HIV prevention through health care, including screening and counseling for risk behaviors.12

A previous estimate from a meta-analysis suggests that 54% of persons with diagnosed HIV infection in the United States had at least 2 HIV care visits within a year.13 Blacks are less likely to adhere to care appointments and more likely to experience virologic failure compared with whites, and HIV-infected persons who are younger, engage in substance abuse, or have higher CD4 results have fewer care visits.4,14,15 Determining care patterns and assuring regular care among those who may have challenges with accessing care and those with high transmission potential due to high prevalence or risk behaviors is particularly important.

The DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents recommends regular monitoring of disease status and treatment response in HIV-1–infected patients with CD4 and viral load (VL) test results every 3–4 months.16 Among those with stable viral suppression, CD4 may be monitored less frequently (every 6–12 months). However, little population-based information is available on whether HIV-infected persons receive the recommended frequency of tests. In addition, there are few population-based estimates of the size of the HIV-infected population eligible for treatment or engaged in care after HIV diagnosis.15,17 National HIV surveillance data can be used to monitor HIV care visits by examining CD4 and VL data for HIV-infected persons. We used data from the National HIV Surveillance System to determine the percentage of people living with HIV (PLWH) who received care as measured by CD4 and VL tests overall and by demographic and risk characteristics. We also assessed the percentage of persons established in care after HIV diagnosis.
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METHODS

HIV infection is reportable in all 50 states, the District of Columbia, and 6 United States–dependent areas. All cases are reported from state and local health departments to the Centers for Disease Control and Prevention (CDC) without identifying information. Assessments and elimination of duplicate reports occur both on the state and national levels. However, not all areas have mandatory reporting of all HIV-related laboratory tests, including all values of CD4 cell counts and VL tests.18 Using data from 13 jurisdictions [Delaware, District of Columbia, Iowa, Indiana, Kentucky, Missouri, Nebraska, New York State (excluding New York City), North Dakota, San Francisco, South Carolina, West Virginia, and Wyoming] with mandatory laboratory reporting of HIV-related tests and reporting of all tests to national HIV surveillance, we determined retention in care in persons older than 12 years who were diagnosed with HIV through the end of 2008, residents of the 13 areas at the time of diagnosis, and PLWH at the end of 2009. Data were reported to CDC through December 2010.

Jurisdictions that have laws and/or regulations and implemented laboratory reporting routinely monitor completeness of reporting. Private and public laboratories must report all HIV-related laboratory tests to the respective health departments. Health departments monitor reporting and follow-up when gaps in reporting are identified. Federal institutions are not required to report; however, these institutions often do report, and tests ordered by federal institutions using private laboratories are reported to the health departments.

The DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents provides benchmarks for monitoring HIV disease by CD4 and VL tests every 3–4 months, and CD4 monitoring every 6–12 months among patients who are clinically stable.16 To determine retention in care, we first determined the number and percentage of PLWH who had at least one CD4 or VL test result in the past year (ie, in 2009). We also determined the number and percentage of persons with HIV in the areas who had more than one care visit (based on the CD4 and VL test results) and whether such care visits were at least 3 months apart, which is the definition used by the Health Resources and Services Administration as a clinic performance measure and an indicator of care in the National HIV/AIDS Strategy.19,20

We assessed the number and percentage of the PLWH retained in care by sex, race/ethnicity (black/African American, Hispanic/Latino, white, and multiple/other race), age (13–24, 25–44, 45–64, and ≥65 years), transmission category [male-to-male sexual contact (MSM), injection drug use (IDU), male-to-male sexual contact and IDU, heterosexual contact, and other], country of birth (United States vs. foreign-born), and stage of disease as at the end of 2008 [ever diagnosed with stage 3 (AIDS) vs. not].21 We compared groups with χ2 statistics and calculated prevalence ratios and 95% confidence intervals. We assessed whether evidence of relocation since diagnosis, as available in the surveillance system, affected our results. Multiple test results in the same month were counted as one care visit.

We further determined the percentage of PLWH with viral suppression and whether viral suppression was sustained throughout 2008 and 2009 among those diagnosed by the end of 2007 and alive at the end of 2009. We defined viral suppression as VL ≤400 copies per milliliter, based on the detection limit of some available tests. Previous work has indicated very low transmission rate among couples with HIV-infected partners at VL <400 copies per milliliter.5,22 Cases with a quantitative VL result ≤400 copies per milliliter or an undetectable VL with a missing quantitative result for the VL were classified as virally suppressed (VL ≤400 copies/mL). Persons with all VLs ≤400 in 2008 and 2009 were considered to have sustained viral suppression. In addition, we determined the proportion of PLWH with CD4 counts above 350 cells per cubic millimeter or 24%.

Finally, we determined the number and percentage of persons newly diagnosed in 2008 who were established in care and the percentage of persons whose VL was suppressed within 12 months of diagnosis. Established in care was defined as having had at least 2 CD4 or VL test results within 12 months of diagnosis that were at least 3 months apart. Any newly diagnosed persons who were reported to have died within 12 months of diagnosis were excluded from these analyses (n = 233, 4.3%).
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RESULTS

In the United States, a total of 100,375 people were diagnosed with HIV through 2008 in 13 areas and living with HIV at the end of 2009 (Table 1). Of these, 58,772 (58.6%) had at least one care visit (ie, ≥1 CD4 or VL test) in 2009, and 44,920 (44.8%) had at least 2 care visits at least 3 months apart. The percentage of PLWH who were in care in the past year (at least 1 visit) differed by demographic and risk groups (all P < 0.05, except MSM and IDU), with lower percentages of blacks/African Americans (54.9%) and Hispanics/Latinos (49.3%) having been in care in the past year compared with whites (64.2%). The percentage in care was slightly lower among older PLWH (eg, 50.9% among those 65 years and older) compared with PLWH aged 13–24 years (62.1%). More females exposed through heterosexual contact were in care compared with the other risk groups among females or males, and more PLWH who had ever been diagnosed with stage 3 (AIDS), US-born persons, and those diagnosed more recently had care visits compared with those not diagnosed with stage 3, foreign-born persons, or those diagnosed in earlier years. These patterns were generally also observed for having 2 or more care visits, except the percentage that had 2 or more care visits among those aged 13–24 years was closer to that of the older age groups. Results were similar when excluding cases that had evidence in the surveillance system of relocating between jurisdictions (data not shown).

[image: Table 1]TABLE 1 Number and Percentage of Persons Living With HIV at the End of 2009 and Who Received HIV Care in 2009*, by Selected Characteristics, 13 US Jurisdictions



Of 48,074 PLWH who had at least one care visit each year in 2008 and 2009, 42,989 (89.4%) had at least one VL test each year. The most recent VL was suppressed among 73.2% of those in care. VL was suppressed among 76.9% of those with at least one VL test each year (Table 2); 53.0% had sustained viral suppression during the 2 years, and 66.3% had sustained VL results ≤5000 copies per milliliter. For 58.0% of those in care, the most recent CD4 count was >350 cells per cubic millimeter. Among those with CD4 test results in each year, 62.7% had a most recent CD4 count of >350 cells per cubic millimeter, and 40.4% had CD4 counts that were all >350 cells per cubic millimeter in the 2 years.

[image: Table 2]TABLE 2 Persistence of HIV Viral Suppression and CD4 Count >350 Cells per Cubic Millimeter Among Persons Living With HIV at the End of 2009 and Who Were in Care in 2008 and 2009,* 13 US Jurisdictions



Among persons diagnosed with HIV in 2008 in the 13 jurisdictions, 63.6% had 2 or more care visits at least 3 months apart within 12 months of diagnosis (Table 3). The percentage of blacks/African Americans (54.3%) and Hispanics/Latinos (69.4%) established in care was lower than that of whites (74.7%) (all Ps < 0.05). The percentage established in care was also lower among younger (13–24 years) and older persons (65 years and older) diagnosed with HIV compared with those aged 25–64 years. More females exposed through heterosexual contact were established in care compared with other risk groups among females or males. There were no differences between US- and foreign-born persons.

[image: Table 3]TABLE 3 Number and Percentage of Persons Established in Care Within 12 Months of Diagnosis Among Those Diagnosed in 2008 and Living With HIV at the End of 2009, 13 US Jurisdictions



Among the 5136 persons diagnosed in 2008 and alive within 12 months of diagnosis, 80.2% had a VL measurement within 12 months of diagnosis. Overall, 41.6% had a suppressed VL within 12 months of diagnosis. Among those with a VL result within 12 months of diagnosis, the mean number of months from diagnosis to viral suppression (first VL≤400copies/mL) was 4.8 months (data not shown).

Finally, we determined retention and established care for particular populations—youth and black/African American, Hispanic/Latino, and white MSM. For those aged 13–17 years, 54.4% had ≥2 tests at least 3 months apart in 2009 among 480 PLWH in that age group, which was higher than the 44.8% retained in care overall; but results were similar for being established in care after diagnosis in 2009 (among 74 new diagnoses, 62.2% were established in care among 13- to 17-year-olds vs. 64% overall). Lower percentages of black/African American MSM were in continuous care (41.4%) or established in care after HIV diagnosis (54.5%) compared with Hispanic/Latino (48.4% and 70.6%, respectively) and white MSM (50.7% and 74.8%, respectively).
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DISCUSSION

A large percentage of persons with HIV in 13 areas of the United States were not receiving ongoing care as measured by CD4 and VL tests. Only 58.6% had 1 care visit and 44.8% had 2 care visits at least 3 months apart, and a large percentage of persons diagnosed with HIV did not get established in care in the first year after diagnosis, with only 63.6% having had 2 or more care visits at least 3 months apart. Care utilization was substantially lower among blacks/African Americans and Hispanics/Latinos compared with whites and among injection drug users and heterosexual males compared with heterosexual females. These findings from National HIV Surveillance data are similar to earlier findings of disparities in health care utilization for HIV from specific jurisdictions.3,4,15,23

The National HIV/AIDS Strategy20 recommends that HIV-related tests be available to all PLWH to assist with disease monitoring and treatment efficacy. Our analysis showed considerable variation in monitoring between groups. Similar to a previous report from South Carolina, women had higher care utilization than men,17 although no such difference was reported for New York City.15 MSM also had relatively high care utilization compared with other risk groups; however, 52% of MSM with HIV were not receiving regular care, and fewer black/African American MSM received regular care compared with other MSM. MSM are the only risk group with increases in HIV incidence in recent years,24 suggesting that efforts to improve retention and treatment efficacy among MSM would be particularly important not only for improved care and survival but also for prevention. The National Strategy also sets a benchmark for increasing access to care and improving health outcomes for PLWH for Ryan White HIV/AIDS Program clients. The goal is to increase the proportion of clients who are in continuous care (at least 2 visits for routine HIV medical care in 12 months, at least 3 months apart) from 73% to 80%. Our analyses suggest that, overall, the baseline of care for PLWH is below that for Ryan White Program clients, requiring substantial effort to reach the benchmark of 80%.

Although mental health or substance abuse problems among PLWH may indicate greater need for health services, these factors may also contribute to missed care visits, as do stigma and some social determinants of health, such as lack of health insurance, lower education, poverty, unemployment, homelessness, and lack of transportation.25,26 Effective interventions for linkage and retention in care must address these barriers to accessing care. In addition, Aberg et al12 point to the patient–provider relationship as an important determinant of care utilization, including effective communication, time to address individual needs, prompt scheduling of appointments, and support through case managers. However, although some promising approaches using outreach to improve retention in care have been implemented,27,28 little evidence exists on proven interventions for retention in care.

Assessing care visits or testing to monitor HIV disease is an important process measure for quality care in light of findings of better adherence to treatment with regular care.2 In addition, quality care should be reflected in outcome measures, such as viral suppression.29 With surveillance data, we are unable to assess the proposed outcome measure of maximal viral control if prescribed ART30 as information on treatment is not available. Instead, we measured viral suppression among those with continuous care. Viral suppression was high (>70%) among those in care when measuring the most recent VL; however, only about half had consistent viral suppression throughout the 2-year period, which may, to some extent, reflect natural variation in VL. Decreases in new diagnoses have been observed with similar percentages of persons with viral suppression in defined populations.31,32 However, the potential impact of treatment and viral suppression on local HIV transmission is not fully realized with more than 40% of persons with HIV not in care and presumably unsuppressed viremia. In addition, an estimated 20% of persons with HIV have not been diagnosed with HIV,33 accounting for high transmission potential due to their presumed unsuppressed viremia and higher risk behavior compared with those aware of their infection.34

A higher percentage of PLWH who had stage 3 (AIDS) disease at any time before the year of observation had care visits compared with those not classified as late stage disease. However, more than 40% of PLWH with stage 3 disease did not have any care visits. Foreign-born persons were established in care with similar frequency as US-born PLWH; however, fewer were retained in care. From surveillance data, we are unable to ascertain whether foreign-born persons return to their country of origin when they become sick and are therefore lost to follow-up. In general, foreign-born persons may have additional challenges with accessing care due to language barriers or health care coverage.

Our analysis was subject to several limitations. Data were available from a limited number of areas, covering 12% of all PLWH in the United States. Because additional areas improve laboratory reporting to CDC, future estimates of care utilization will be more representative. The analyses included PLWH in the areas based on residence at diagnosis. Although removing persons with evidence of relocation did not change results, surveillance may not always capture information on relocation. In addition, delays in death reporting may affect results based on PLWH. No information was available on care visits that did not result in laboratory test (CD4 or VL) or that were ordered in other jurisdictions by providers not reporting laboratory data, and information on treatment and insurance status is not complete in surveillance data. Information was also not available to determine whether CD4 or VL tests were ordered by emergency departments or inpatient settings, and PLWH may have CD4 or VL tests performed but fail to attend the outpatient visit. However, surveillance data provide information on care measures that are not subject to limitations of patient recall or appointment tracking2 and measures can be consistently applied to all locations.

In summary, we found that a large proportion of people with HIV are not in continuous care and such care is lower among blacks/African Americans, Hispanics, and specific-risk groups, such as injection drug users compared with their counterparts. Assuring PLWH receive HIV care benefits the individual and can reduce transmission risk by reducing infectiousness among those with suppressed viremia and by reducing behavioral risk through prevention services in the health care setting, including risk screening, counseling, and condom distribution.35,36 Implementation of effective linkage and care retention interventions is needed to raise the percentage of PLWH in continuous HIV care.
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22 Care Visits at Least 3 mo Apart

Total* ‘Within 12 mo of Diagnosist
n % n % Prevalence Ratio§ 95% CI

Race/ethnicity

Black/African American 2604 50.7 1415 54.3 0.73 0.70 to 0.77

Hispanic/Latino 567 11.0 393 69.3 0.92 0.87 to 0.99

White 1773 345 1325 74.7 Reference

Othery 193 38 132 68.4 0.9 0.81 to 0.99
Age at diagnosis, y

13-24 916 17.8 514 56.1 Reference

25-44 2832 5511 1870 66.0 111 1.04 to 1.18

45-64 1321 25.7 843 63.8 1.12 1.05 to 1.20

=65 68 1.3 38 55.9 1.06 0.86 to 1.30
Transmission category

Male-to-male sexual contact 2385 46.4 1586 66.5 0.88 0.83 to 0.93

IDU, males 204 4.0 111 54.4 0.77 0.68 to 0.88

IDU, females 149 29 88 59.1 0.84 0.73 to 0.96

Male-to-male sexual contact 168 33 114 67.9 0.89 0.80 to 1.00

and IDU

Heterosexual males|| 339 6.6 207 61.1 0.87 0.79 to 0.96

Heterosexual females" 592 115 411 69.4 Reference

Other/unknown, males 784 15.3 428 54.6 0.76 0.70 to 0.82

Other/unknown, females 516 10.0 320 62.0 0.89 0.82 to 0.96
Country of birth

United States 3519 68.5 2188 62.2 Reference

US Dependency 31 0.6 17 54.8 0.82 0.60 to 1.13

Foreign country 466 9.1 309 66.3 1.02 0.95 to 1.10

Missing/unknown 1121 21.8 751 67.0 1.05 1.00 to 1.10
Total 5137 100 3265 63.6

*Because row totals for numbers were calculated independently of the values for the subpopulations, the values in each row may not sum to the row total.

fCare visit is defined as having a CD4 or VL test result.
{The total percent represents the column percent.

§Calculated on the probability of persons with =2 care visits at least 3 months apart from multivariate binomial regression.
9 Multiple race, American Indian/Alaska Native, Asian, Native Hawaiian/Other Pacific Islander, and unknown race.
| Heterosexual contact with a person known to have, or to be at high risk for, HIV infection.

Cl, confidence interval.
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21 Care Visit

22 Care Visits in 2009,

Total} in 2009 at Least 3 mo Apart
n %3 n Y% n % Prevalence Ratio§ 95% CI

Race/ethnicity

Black/African American 44,410 44.2 24,389 54.9 18,050 40.6 0.83 0.82 to 0.84

Hispanic/Latino 12,181 12.1 6002 49.3 4921 40.4 0.90 0.87 to 0.92

White 40,188 40.0 25,781 64.2 19,878 49.5 Reference

Otherq| 3596 3.6 2600 723 2071 57.6 1.15 1.12 to 1.18
Age at the end of 2008, y

13-24 3672 3.7 2281 62.1 1622 44.2 Reference

25-44 43,256 43.1 25,569 59.1 18,993 43.9 0.97 0.94 to 1.01

45-64 50,126 499 29,232 583 22914 45.7 1.06 1.02 to 1.10

=65 3321 3.3 1690 50.9 1391 41.9 0.99 0.94 to 1.05
Transmission category

Male-to-male sexual contact 44359 442 27,957 63.0 21,309 48.0 0.91 0.90 to 0.93

IDU, males 9949 9.9 4712 474 3693 37.1 0.76 0.74 to 0.79

IDU, females 5192 52 2943 56.7 2252 43.4 0.87 0.84 to 0.90

Male-to-male sexual contact and IDU 6114 6.1 3895 63.7 3010 49.2 0.94 0.91 to 0.97

Heterosexual malcs" 5924 59 3461 584 2641 44.6 0.89 0.86 to 0.92

Heterosexual fema!es" 12,313 123 8007 65.0 6127 49.8 Reference

Other/unknown, males 10,542 10.5 4579 434 3448 32.7 0.67 0.65 to 0.69

Other/unknown, females 5982 6.0 3218 53.8 2440 40.8 0.84 0.81 to 0.87
Stage

Stage 3 (AIDS)** 58,649 58.4 36,247 61.8 28,464 485 Reference

Not stage 3 41,726 41.6 22,525 54.0 16,456 39.4 0.78 0.77 to 0.79
Country of birth

United States 72,669 724 44,593 61.4 33,650 46.3 Reference

US Dependency 1283 13 484 37.7 391 30.5 0.77 0.71 to 0.84

Foreign country 6527 6.5 3406 522 2688 412 0.89 0.87 to 0.92

Unknown 19,896 19.8 10,288 51.7 8191 41.2 0.98 0.97 to 1.00
Diagnosis year

2005-2008 20,638 20.6 13,536 65.6 10,136 49.1 Reference

2000-2004 26,878 26.8 15,933 59.3 12,072 44.9 0.87 0.86 to 0.89

1995-1999 24,014 239 14,442 60.1 11,056 46.0 0.84 0.82 to 0.85

1990-1994 19,594 19.5 10,253 52.3 8078 41.2 0.74 0.73 to 0.76

Before 1990 9251 9.2 4608 49.8 3578 38.7 0.67 0.65 to 0.69
Total 100,375 100 58,772 58.6 44,920 448

*Care visit is defined as having a CD4 or VL test result, among persons diagnosed through 2008 and living through 2009.

‘fBecause row totals for numbers were calculated independently of the values for the subpopulations, the values in each row may not sum to the row total.

{The total percent represents the column percent.
§Calculated on the probability of persons with =2 care visits at least 3 months apart from multivariate binomial regression.

9 Multiple race, American Indian/Alaska Native, Asian, Native Hawaiian/Other Pacific Islander, and unknown race.
| Heterosexual contact with a person known to have, or to be at high risk for, HIV infection.
**Stage 3 (AIDS) at any time before December 31, 2008.

CI, confidence interval.
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Care Outcomes

n %

Viral suppression

Total (=1 VL test/y) 42,989

Most recent VL =400 copies/mL 33,044 76.9

All VL =400 copies/mL 22,774 53.0

All VL =5000 copies/mL 28,504 66.3
CD4 cell counts

Total (=1 CD4 test/y) 37,134

Most recent CD4 >350 cells/mm? 23,266 62.7

All CD4 >350 cells/mm? 14,993 404

*Persons diagnosed through 2007 and living through 2009.






