1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.

-, HHS Public Access
«

Published in final edited form as:
J Acquir Immune Defic Syndr. 2017 February 01; 74(Suppl 2): S81-S87. doi:10.1097/QAl.
0000000000001237.

“Out of Care” HIV Case Investigations: A Collaborative Analysis
across Six States in the Northwest US

Julia C Dombrowski, MD, MPH12, Joanna Bove, MPH1, J. Clay Roscoe, MD3, Jessica
Harvill, MPH#, Caislin L. Firth, MPH®, Shireen Khormooji, BAS, Jason Carr, MPH’, Peter

Choi, MPH8, Courtney Smith, MPH?, Sean D. Schafer, MD®, Matthew R. Golden, MD, MPH12,
and The Northwest Health Department — Centers for AIDS Research (CFAR) Consortium10

lUniversity of Washington

2Public Health-Seattle & King County

3HIV Services, Family Medicine Residency of Idaho

4Alaska Department of Health and Social Services

50regon Health Authority

6Multnomah County Health Department

"Washington State Department of Health

8Montana Department of Public Health and Human Services

®Wyoming Department of Health

Abstract

Background—HIV care continuum estimates derived from laboratory surveillance typically
assume that persons without recently reported CD4 count or viral load results are out of care.

Methods—We conducted a multi-state project (Alaska, Idaho, Montana, Oregon, Washington
and Wyoming) to ascertain the status of HIV cases that appeared to be out of care during a 12
month period. We used laboratory surveillance to identify cases in all states but Idaho, where viral
load reporting is not mandatory, requiring us to rely on clinic records. After complete
investigation, we assigned each case one of the following dispositions: moved out of state, died, in
HIV care, no evidence of HIV care, or data error.

Results—We identified 3,866 cases with no CD4 count or viral load result in a =12 month period
during 2012-14, most (85%) of which were in Washington or Oregon. A median of 43% (range:
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20%-67%) of cases investigated in each state had moved, 9% (0%-16%) had died, and 11%
(8%-33%) were in care during the 12 month surveillance period. Only 28% of investigated cases
in the region and a median of 30% (10%-57%) of investigated cases in each state had no evidence
of care, migration, or death after investigation.

Conclusions—Most persons living with HIV in the Northwest US who appear to be out of care
based on laboratory surveillance are not truly out of care. Our findings highlight the importance of
improving state surveillance systems to ensure accurate care continuum estimates and guide Data
to Care efforts.

Keywords

HIV care continuum; Engagement in care; Retention in care; HIV surveillance; Public health;
Data to Care

INTRODUCTION

Persons living with HIV (PLWH) who are poorly engaged in HIV medical care have worse
health outcomes and may be more likely to transmit HIV than persons engaged in
continuous care and treatment.1-3 Historically, national surveillance data suggested that
retention in HIV care was the point of steepest drop-off in the HIV care continuum in the
U.S, prompting the National HIV/AIDS Strategy to focus on retention in care as a key area
for improvement and public health agencies to begin investing substantial efforts to identify
and reengage persons in HIV care.*> While the issue of patient disengagement from HIV
care is crucial, the prevalence of the problem is less certain. In 2014, the U.S. Centers for
Disease Control and Prevention (CDC) released a national estimate for the HIV care
continuum, which suggested that only 46% of HIV-diagnosed persons (and 40% of all HIV-
infected persons) in the U.S. were receiving HIV medical care in 2011.% A widely
referenced study based on a similar estimate reported that the majority of new HIV
infections (61%) are transmitted by persons who are HIV-diagnosed but not retained in
medical care.3 However, subsequent reports suggested that the estimate of 46% retention in
care was too low. Several cities and states reported estimates of the HIV care continuum that
were substantially higher than national estimates,5-10 and in 2016 the CDC updated the care
continuum data to estimate that 71% of HIV-diagnosed persons received medical care in
2013.11 Accurate estimates of the HIV care continuum are crucial. To the extent that the
proportion of PLWH out of care is overestimated, policy makers and public health leaders
are likely to misjudge the potential impact of efforts to promote patient reengagement in
HIV care.312

At the state and local level, many health departments use laboratory surveillance data to
identify persons who are out of HIV care and work to reengage them in HIV care.13-16 This
strategy, termed “Data to Care” and supported by CDC,17 relies on accurate HIV
surveillance data to identify out-of-care persons. The process of investigating cases with no
recent laboratory reports not only provides an opportunity to re-engage out-of-care persons,
but also improves the quality of HIV surveillance data and increases the accuracy of care
continuum estimates. The cases of PLWH for whom a health department has no recent
laboratory reports are a heterogeneous group. Some are truly out of care, but others are
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missing laboratory reports because they have moved out of state and established medical
care elsewhere or are in-state but did not have laboratory results captured in the surveillance
system. Others have died, but the death was not identified through routine surveillance
procedures.1® Differentiating persons who have moved out of the area from persons who are
out of HIV care is a major challenge for health departments, and the extent to which
migration of PLWH varies geographically is not known.

We undertook a regional, multi-state project to ascertain the status of HIV cases without
recent HIV-related laboratory test results—cases typically defined as being out of care —in
order to assess the impact of migration, incomplete laboratory reporting, and unrecognized
deaths on population estimates of retention in HIV care based on laboratory reporting. Prior
work in King County, Washington demonstrated that individual case investigations led to a
large decrease in the number of persons estimated to be out of HIV care.18-20 However, the
generalizability of this finding to other areas has been unclear. Local and state health
department staff from six Northwest US states (Alaska, Idaho, Montana, Oregon,
Washington, and Wyoming) and investigators from University of Washington (UW) Center
for AIDS Research (CFAR) conducted a coordinated effort to refine estimates of retention in
care with individual case investigation. The Northwest Health Department-CFAR
Consortium was established to facilitate university and health department collaboration and
to advance the regional mission of the UW.

METHODS

For the purpose of this project, we defined persons as “out of care” if they had no evidence
of HIV medical care in a 12 month period after a full public health case investigation. In all
states but ldaho, health department staff members investigated cases with no CD4 or VL
reported to the health department for = 12 months. Due to the lack of mandatory
comprehensive VL reporting in Idaho, project staff investigated patients at the two largest
HIV clinics in Idaho who had not completed a visit for 212 months. We standardized
approaches to case investigation in all states to the extent feasible, but protocols necessarily
varied slightly due to the administrative and legal environment in each area. Surveillance
practices vary somewhat between states, and thus, the extent to which deaths and incomplete
laboratory reporting had been ascertained prior to identifying cases for this analysis also
varied. We used standardized methodology for defining the case dispositions in all six states.
In the areas where the health department had previously undertaken systematic investigation
of cases with no recent laboratory reporting, this required re-coding case dispositions in
accordance with the standardized definitions.

Lists of cases for investigation

Project staff in each state identified cases for investigation that met 3 criteria: 1) reported to
the state and included in the local Enhanced HIV/AIDS Reporting System (eHARS; the
national HIV surveillance registry), regardless of the original state of diagnosis; 2) no CD4
or VL results reported to the health department during a 12 month period during October
2012 — April 2014 (the exact 12 month period varied by state); and 3) not already designated
in the surveillance system as having died or moved to another state. In Idaho, project staff
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identified cases that met 3 analogous criteria: 1) included in the clinic registry (all persons
with confirmed HIV infection who completed =1 visit with a medical provider); 2) no visit
completed in the prior 12 months, and 3) not known to have died.

Investigation Protocol

First we attempted to categorize listed cases as “moved,” “died,” or “in-care” by searching
for each case in state-specific public health, administrative, and commercial databases
(example protocol included in eMethods online only text). For all states, these included the
HIV/STD surveillance systems and Accurint®, a Lexis Nexis® database that collates public
records. Where available, we used AIDS Drug Assistance Program data, correctional system
registries, and Department of Motor Vehicle records, and some sites used other locally
available databases. We re-examined state and federal death records to identify deaths that
had been missed by standard surveillance procedures for death ascertainment. CDC requires
state and local health departments to match HIV case data to state and federal death records
annually, but these are structured to minimize incorrect determinations that a person has
died. When individual cases are investigated, some match incompletely to a death report,
and, in combination with local information about the case, can be determined to be
deceased. Some sites also searched electronic health records which health department
surveillance staff members can access for case investigation purposes. If queries of all
available databases did not define a person's location or care status, case investigators
attempted to contact the case's last medical care provider, identified through association with
the most recent laboratory report in surveillance or review of medical records, in order to
define their care status or collect patient contact information.

If all of the above efforts failed to determine that a listed case had moved, died, or completed
an HIV care visit during the surveillance period (i.e. year prior to identification of case for
investigation), we tried to contact the case-patient directly. The methods for this varied by
site according to local policies, but generally included contact attempts by phone, text
message (if permitted locally), mail, and visits to the patient's home or place of work.
Everyone who attempted to contact case-patients had appropriate training or experience to
assist out-of-care persons in relinking to HIV care. For cases with evidence of care
discovered during the case investigation, the disposition codes distinguished those who
received care during the 12 month surveillance period, and were thus erroneously identified
as out of care, from those with care only after the 12 month surveillance period, who we
assumed had relinked to care after a 12 month out-of-care period.

Disposition Definitions
Upon completion of the case investigation, project staff assigned cases one of the following
mutually exclusive dispositions: 1) moved, 2) died, 3) in care during the surveillance period,
4) out of care during the 12 month surveillance period with evidence of care after the
surveillance period, 5) out of care during the surveillance period without evidence of care
after the surveillance period, 6) data error (e.g. duplicate case record) or 7) not locatable. For
the analysis, we consolidated case dispositions into the following mutually exclusive
categories: moved, died, in care during the surveillance period, no evidence of care during
the surveillance period, and data error. The definitions of case investigation dispositions and
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the categories we used for this analysis are summarized in Table 1 and detailed in the
protocol in Supplemental Digital Content.

We made two conservative assumptions for this categorization. First, we dispositioned cases
that could not be located despite thorough case investigation as having “no evidence of
care.” Although investigation might have suggested that the case-patient had not been in the
area for many years, without strong evidence of relocation we categorized them as out of
care. Second, we assumed that case-patients who resumed care after the surveillance period,
but had no evidence of care during the 12 month surveillance period, had been out of care
during the surveillance period before relinking to care after the surveillance period. Because
we had evidence of recent care, we did not systematically attempt to contact these persons,
and we did not interview these persons to ascertain their care status during the surveillance
period.

Data Analysis

RESULTS

We calculated a period prevalence of the proportion of PLWH defined as out of care prior to
case investigations and a revised period prevalence after case investigations. The revised
proportion calculation removed cases determined to have had died or moved from the
denominator and cases determined to have received care during the surveillance period from
the numerator. We report the pre- and post-investigation population estimates by state, and
describe the median and range for each disposition status. We excluded King County cases
from Washington state cases for this analysis because the initial investigation of King
County cases began 7 years earlier and results have been reported elsewhere.18

The case investigations undertaken in each state were not subject to review by Institutional
Review Boards (IRB) because they were conducted as a public health activity. The
tabulation and reporting of investigations from participating states received a non-research
determination from the University of Washington IRB.

We identified a total of 3,866 HIV cases in the 6 states that had no reported CD4 or VL (or
in Idaho, completed care visits) for =12 months, representing 25% of all HIV cases in the
region and a median of 26% (range 3-37%) of cases in each state. Most (85%) of the cases
identified for investigation were in Oregon and Washington. A larger proportion of cases
appeared to be out of care based on clinical records in Idaho (37%) than in all other states
based on surveillance data (<31%). Case dispositions were as follows [median % (range
across sites)]: moved, 43% (20%-67%); died, 9% (0%-16%); in care, 11% (8%-33%); no
evidence of care, 30% (10%-57%); and data error, <1% (0%-1%). In sum, a median of 70%
(range 43%-90%) of cases in each state and 72% of all cases investigated in the region had
an explanation other than care disengagement for the apparent gap in care.

Table 2 shows the investigation outcomes by site. The percentages of cases eligible for
investigation and dispositioned into each category varied substantially between the states. In
Idaho, a larger proportion of cases were dispositioned as having “no evidence of care,”
which primarily reflected a proportionately larger number of cases with unknown
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dispositions in Idaho. Wyoming had an unusually low percentage of cases that appeared to
be out of care prior to investigation but also a small number of total cases.

As shown in Table 3, after adjustment for the results of case investigations, the estimated
percentage of PLWH who were out of care decreased from 25% to 8% overall and from a
median of 26% (range 3%-37%) to 9% (2%-24%) in each state. The estimated number of
PLWH residing decreased by 13% (N=1993) in the region overall and by a median of 14%
(1%-19%) in each state.

DISCUSSION

After comprehensive investigation of HIV cases in six states with no CD4 or VL reported for
12 months or more, 72% were found to have a reason other than care disengagement for the
gap in laboratory reports. Even the remaining 28% with no evidence of care — 8% of all
HIV-diagnosed persons in the region — likely overestimates the out-of-care population
because we defined cases as out of care if we could not definitively establish that they had
moved or died. Our findings demonstrate that the vast majority of persons with diagnosed
HIV infection in the Northwestern U.S. are in HIV care. These results highlight
opportunities to improve the quality of HIV surveillance data in order to facilitate accurate
estimation of the care continuum and efficient Data to Care efforts. They also suggest that
the potential value of reengagement efforts for out-of-care PLWH may be overstated and
greater emphasis should be placed on increasing engagement among persons who are
sporadically or marginally engaged in care.

Our findings confirm prior demonstrations that HIV care continuum estimates derived from
laboratory surveillance without adjustment for out-migration overestimate the number of
HIV-diagnosed persons and underestimate retention in care and viral suppression.18.19.21
Although our analysis was limited to one geographic region, preliminary reports from other
regions demonstrate that our experience is not unique. Health departments in several areas of
the U.S., including the South, have also reported that a substantial proportion -- typically
half or more -- of cases that appear to be out of care based on surveillance data are found not
to be out of care when investigated.22-26

Surveillance data are critical to public health efforts to improve the HIV care continuum.
Estimation of the continuum is an iterative process, and published estimates are necessarily
works in progress. With improvements in state and national HIV surveillance data,
particularly improved case deduplication, HIV care continuum estimates are becoming more
accurate. However, conclusively defining which PLWH have moved out of a state remains
challenging and cumbersome with current methods. Through the routine interstate duplicate
review (RIDR), CDC notifies state health departments of some cases with potential duplicate
reports in =2 jurisdictions. However, our findings demonstrate current limitations of this
process for identifying out-migrated cases at the state level. Complete reporting of CD4
counts and VL in all U.S. states and territories and procedures for rapidly sharing HIV
surveillance information between jurisdictions are crucial. An innovative project in the
District of Columbia, Maryland, and Virginia validated a novel data-sharing method to
match data across the three jurisdictions.2’” The automated algorithm matched records from
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over 21,000 persons in approximately 22 minutes. The method was not only accurate and
efficient, but also addressed several major barriers to data sharing between jurisdictions.
Assessing the potential of such an approach to facilitate cross-state data sharing should be a
high priority for future work.

Our results highlight some opportunities to improve health department Data to Care
programs. Although investigation of all cases without laboratory reports in the past year can
find some out-of-care patients, this approach is relatively inefficient. Focusing on cases with
recently reported unsuppressed viral loads, rather than cases with no recent laboratory
reports, may be a more effective way to identify persons who can benefit from interventions
to improve engagement in HIV care and treatment. Health department Data to Care efforts
can also be improved by coordinating with HIV clinic-based patient retracing efforts.28-31
Sharing data between HIV surveillance systems and HIV clinic medical records can improve
the efficiency of each approach.3? Linking HIV surveillance data in real time with STD
partner services32 and with electronic health records through automated health information
exchanges33 can further enhance surveillance-based outreach and clinic-based patient
retracing efforts. Expanding information exchanges to other areas, such as jails, could also
be explored.

The key strengths of this study were its population-based approach and our use of standard
disposition definitions to facilitate comparison between states. Our study also had important
limitations. Differences in surveillance procedures prior to this analysis and variations in
case sampling strategies and investigation protocols limit the direct comparability between
states. Although this could bias our estimates, it does not detract from our main finding that
most cases were not actually out of HIV care. Compared to the U.S. as a whole, the
Northwest states have relatively low HIV morbidity, and it is uncertain how these findings
would apply to all other areas of the country. However, the consistency of our findings with
preliminary reports from other regions of the U.S.22-26 demonstrates that our results are not
wholly attributable to a regional aberration. In areas with high HIV prevalence, investigating
every HIV case missing recent laboratory reports as we have done might not be feasible, but
random sampling of cases for investigation can achieve the goal of improving HIV care
continuum estimates.34

In summary, we have shown that comprehensive investigation of individual HIV cases with
no evidence of care in a 12 month period substantially reduced estimates of the percentage
of PLWH who were out of care. The case investigation efforts we describe improved the
quality of our state surveillance systems and consequently increased the accuracy of our
surveillance-based HIV care continuum estimates. Insofar as we have found that the problem
of patient non-retention is not as prevalent as commonly estimated, these findings provide
reason for optimism. The HIV care system in our region is not failing, and the overwhelming
majority of persons with diagnosed HIV infection are receiving medical care. Our
experience also demonstrates several areas for improvement and opportunities ahead for
health departments undertaking Data to Care efforts.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Dombrowski et al. Page 8

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

The authors acknowledge the contribution of Alfredo Hernandez, who collected data in Idaho on behalf of HIV
Services, Family Medicine Residency of Idaho. In addition to the writing group for this report, the Northwest
Health Department — CFAR Consortium Members includes Jared Bartschi and Aimee Shipman, (Idaho Department
of Health and Welfare), Susan Jones and Melissa Boyette (Alaska Department of Health and Social Services), Ruth
Helseley (Oregon Health Authority), David Kern (Washington State Department of Health), Tori Reeves (Wyoming
Department of Health), and Kim Toevs (Multnomah County Health Department). Shirley Zhang of Public Health —
Seattle & King County (PHSKC) developed the database for this project, which built upon prior work from Susan
Buskin and other members of the surveillance team at PHSKC.

Sources of Funding: This work was supported by the University of Washington Center for AIDS Research (CFAR),
an NIH funded program under award number P30AI027757 which is supported by the following NIH Institutes and
Centers (NIAID, NCI, NIMH, NIDA, NICHD, NHLBI, NIA, NIGMS, NIDDK); a CFAR Supplement
(P30AI1027757-27S1), and a grant to JCD from the National Institute of Mental Health (5K23MH090923). The
funders had no role in design or conduct of the study; collection, management, analysis and interpretation of the
data; or approval of the manuscript.

Julia C. Dombrowski and Matthew R. Golden have conducted STD research unrelated to this work supported by
grants to the University of Washington from Hologic (JCD), Cempra pharmaceuticals (MRG), ELITech (JCD),
Genentech (JCD), Quidel (JCD), and Melinta Therapeutics (JCD and MRG).

REFERENCES

1. Giordano TP, Gifford AL, White AC Jr. et al. Retention in care: a challenge to survival with HIV
infection. Clin Infect Dis. 2007; 44:1493-1499. [PubMed: 17479948]

2. Cohen MS, Chen YQ, McCauley M, et al. Prevention of HIV-1 infection with early antiretroviral
therapy. New Engl J Med. 2011; 365:493-505. [PubMed: 21767103]

3. Skarbinski J, Rosenberg E, Paz-Bailey G, et al. Human immunodeficiency virus transmission at each
step of the care continuum in the United States. JAMA Intern Med. 2015; 175:588-596. [PubMed:
25706928]

4. Bradley H, Hall HI, Wolitski RJ, et al. Vital Signs: HIV diagnosis, care, and treatment among
persons living with HIV--United States, 2011. MMWR Morb Mortal Wkly Rep. 2014; 63:1113—
1117. [PubMed: 25426654]

5. National HIV/AIDS Strategy for the United States. Office of National AIDS Policy (US);
Washington: 2010.

6. Tennessee Department of Health Surveillance & Epidemiology Program. [April 8, 2016] Tennessee
2013 HIV Epidemiological Profile. Available at: https://tn.gov/assets/entities/health/attachments/
TN_HIV.pdf.

7. Maddox, L., Poschman, K. The Continuum of HIV Care. Florida: 2014. Available at: http://
www.floridahealth.gov/diseases-and-conditions/aids/surveillance/_documents/hiv-aids-slide-sets/
2014/florida-continuumofhivcare-2014b.pdf

8. Texas Department of State Health Services. Texas HIV Treatment Cascade. 2014. Available at:
https://www.dshs.state.tx.us/hivstd/reports/epiprofile/sec11.shtm

9. Division of HIV and STD Programs, Los Angeles County Department of Public Health. Annual
HIV Surveillance Report. 2013. Available at: http://publichealth.lacounty.gov/wwwfiles/ph/hae/hiv/
2013AnnualSurveillanceReport.pdf

10. Washington State Department of Health and Public Health — Seattle & King County. HIV/AIDS

Epidemiology Report. 2014. Available at: http://www.kingcounty.gov/healthservices/health/
communicable/hiv/epi/~/media/health/publichealth/documents/hiv/2015EpiReport.ashx

11. Centers for Disease Control and Prevention. Monitoring selected national HIV prevention and care

objectives by using HIV surveillance data—United States and 6 dependent areas, 2014. HIV
Surveillance Supplemental Report. 2016; 21(4)

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.


http://https://tn.gov/assets/entities/health/attachments/TN_HIV.pdf
http://https://tn.gov/assets/entities/health/attachments/TN_HIV.pdf
http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/_documents/hiv-aids-slide-sets/2014/florida-continuumofhivcare-2014b.pdf
http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/_documents/hiv-aids-slide-sets/2014/florida-continuumofhivcare-2014b.pdf
http://www.floridahealth.gov/diseases-and-conditions/aids/surveillance/_documents/hiv-aids-slide-sets/2014/florida-continuumofhivcare-2014b.pdf
http://https://www.dshs.state.tx.us/hivstd/reports/epiprofile/sec11.shtm
http://publichealth.lacounty.gov/wwwfiles/ph/hae/hiv/2013AnnualSurveillanceReport.pdf
http://publichealth.lacounty.gov/wwwfiles/ph/hae/hiv/2013AnnualSurveillanceReport.pdf
http://www.kingcounty.gov/healthservices/health/communicable/hiv/epi/~/media/health/publichealth/documents/hiv/2015EpiReport.ashx
http://www.kingcounty.gov/healthservices/health/communicable/hiv/epi/~/media/health/publichealth/documents/hiv/2015EpiReport.ashx

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dombrowski et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Page 9

Shah M, Risher K, Berry SA, et al. The epidemiologic and economic impact of improving HIV
testing, linkage, and retention in care in the United States. Clin Infect Dis. 2015; 62:220-229.
[PubMed: 26362321]

Sweeny PA, Gardner LI, Buchacz K, et al. Shifting the Paradigm: Public Health Surveillance
Programs and HIV Care Providers Collaborating to Improve HIV Care and Prevent HIV Infection.
Milbank Quarterly. 2013; 91:558-603. [PubMed: 24028699]

Udeagu CC, Webster TR, Bocour A, et al. Lost or just not following up: public health effort to re-
engage HIV-infected persons lost to follow-up into HIV medical care. AIDS. 2013; 27:2271-2279.
[PubMed: 23669157]

Dombrowski JC, Simoni JM, Katz DA, et al. Barriers to HIV care and treatment among
participants in a public health HIV care relinkage program. AIDS Patient Care STDS. 2015;
29:279-287. [PubMed: 25826007]

Buchacz K, Chen MJ, Parisi MK, et al. Using HIV surveillance registry data to re-link persons to
care: the RSVP Project in San Francisco. PLoS One. 2015; 10(3):e0118923. [PubMed: 25748668]
CDC.. Effective Interventions: Data to Care. Available at: https://effectiveinterventions.cdc.gov/en/
highimpactprevention/publichealthstrategies/DatatoCare.aspx

Buskin S, Kent JB, Dombrowski JC, et al. Migration distorts surveillance estimates of engagement
in care: results of public health investigations of persons who appear to be out of HIV care. Sex
Transm Dis. 2014; 41:35-40. [PubMed: 24326579]

Dombrowski JC, Kent JB, Buskin SE, et al. Population-based metrics for the timing of HIV
diagnosis, engagement in HIV care, and virologic suppression. AIDS. 2012; 26:77-86. [PubMed:
22008656]

Dombrowski JC, Buskin SE, Bennett A, et al. Use of multiple data sources and individual case
investigation to refine surveillance-based estimates of the HIV care continuuem. J Acquir Immune
Defic Syndr. 2014; 67:323-30. [PubMed: 25140904]

Xia Q, Braunstein SL, Wiewel EW, et al. Persons Living with HIV in the United States: Fewer
Than We Thought. J Acquir Immune Defic Syndr. 2016; 72:552—7. [PubMed: 27028500]

Cassidy-Stewart, H. Maryland's PS12-1201 demonstration project: improving the health of
marylanders living with HIV through enhanced linkage-to-care systems and activities.. Presented
at: 2015 National HIV Prevention Conference; Atlanta, Georgia. 2015;

Brantly, A. Expanding the use of surveillance data to improve HIV medical care engagement and
viral suppression.. Presented at: 2015 National HIV Prevention Conference; Atlanta, Georgia.
2015;

Morrison, M. Partnering HIV surveillance and prevention to identify and provide linkage to care
for out of care diagnosed positive individuals.. Presented at: 2015 National HIV Prevention
Conference; Atlanta, Georgia. 2015;

Nagavedu, K., Hawrusik, R., Hague, J., et al. Using HIV laboratory surveillance data to identify
out-of-care patients.. Presented at: 2015 National HIV Prevention Conference; Atlanta, Georgia.
2015;

Tesoriero, J., Johnson, BA., Cukrovany, J., et al. Improving retention in HIV care through New
York's expanded partner services pilot: results of a 1 year pilot.. Presented at: 2015 National HIV
Prevention Conference; Atlanta, Georgia. 2015;

Ocampo JM, Smart JC, Allston A, et al. Improving HIV surveillance data for public health action
in Washington, DC: A novel multiorganizational data-sharing method. JMIR Public Health
Surveill. 2016; 2:e3. Doi: 10.2196/publichealth.5317. [PubMed: 27227157]

Sitapati AM, Limneos J, Bonet-Vazquez M, et al. Retention: building a patient-centered medical
home in HIV primary care through PUFF (Patients Unable to Follow-up Found). J Health Care
Poor Underserved. 2012; 23(3 Suppl):81-95.

Christopoulos KA, Scheer S, Steward WT, et al. Examining clinic-based and public health
approaches to ascertainment of HIV care status. J Acquir Immune Defic Syndr. 2015; 69(Suppl
1):S56-62. [PubMed: 25867779]

Bove J, Golden MR, Dhanireddy S, et al. Outcomes of a Clinic-Based, Surveillance-Informed
Intervention to Relink Patients to HIV Care. J Acquir Immune Defic Syndr. 2015; 70:262-8.
[PubMed: 26068720]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.


http://https://effectiveinterventions.cdc.gov/en/highimpactprevention/publichealthstrategies/DatatoCare.aspx
http://https://effectiveinterventions.cdc.gov/en/highimpactprevention/publichealthstrategies/DatatoCare.aspx

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Dombrowski et al.

31.

32.

33

34.

Page 10

Bean, M., Scott, L., Richey, LE. Personal outreach by a trained social worker is an effective
intervention to reengage patients with HIV in care.. Presented at: 2015 National HIV Prevention
Conference; Atlanta, Georgia. 2015;

Katz, D., Golden, MR, Bell, T., et al. Using sexually transmitted disease partner services to
promote engagement in HIV care among persons living with HIV.. Presented at: 2016 STD
Prevention Conference; Atlanta, Georgia. 2016;

. Herwehe J, Wilbright W, Abrams A, et al. Implementation of an innovative, integrated electronic

medical record (EMR) and public health information exchange for HIV/AIDS. J Am Med Inform
Assoc. 2012; 19:448-452. [PubMed: 22037891]

University of Washington Public Health Capacity Building Center. A sample-based approach to
estimating the HIV care continuum. 2015. Available at: http://www.hivtcg.org/sites/default/files/
Estimating_the_HIV_Care_Continuum_with_Limited_Case_Investigation%20-%2010-8-14.pdf

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.


http://www.hivtcg.org/sites/default/files/Estimating_the_HIV_Care_Continuum_with_Limited_Case_Investigation%20-%2010-8-14.pdf
http://www.hivtcg.org/sites/default/files/Estimating_the_HIV_Care_Continuum_with_Limited_Case_Investigation%20-%2010-8-14.pdf

Page 11

Dombrowski et al.

*(S)Nsa. peoj [JIA 10 1UN0D $ D JO S81EP JO Pralsul SHSIA pale|dwiod Jo saiep “a°1) suodal soue||1aAINS 0 82ejd Ul SPJ0Jal [BOIPBW 104 SUONIULSP SnoBojeue pasn am ‘oyep| uj

q

T Xipuaddyy ur uoneBiseAul ased 1oj [00030.d ||} Byl 98S ‘[1RIBP [RUOIIPPE Su_m

‘(spodai snoauodis 1o

9A0QR PaQLIISaP $80IN0S Blep || « | Sased ajeatjdnp '6°8) ased SAIV/AIH Ue Se paulyap A|a1einade jou ased Jou3g ereg o3 ereqg
"poriad aoue||19AINS
2189 J0 1IN0, Yuow ZT 8y Jaye (SNSIA [ea1paw e paye|dwiod 1o
A 10 QD paliodal e pey) a1ed 0] paxul]al Jeyl sased Buipnjoul ‘anoge

9A0qe PagLIdSAP S32INOS BIEP ||V pagiosap suonisodsip sed 10} BLISIO 3y} 183W 10U Op Jey} Sased || aIed JO 1IN0 8Jed JO J2UBPINS ON

saseqelep welboid aouelsissy Bnig salV »

(saseqelep

aoue||1aAIns 10aloud [e10ads ‘sadinlas Jaupred

a.s 0a) saseqerep yyeay o1jgnd Asejjiouy «
snjd ‘anoqe PaglIasap S324N0s elep ||V o

g SIeak G 2 10} doue||I9AINS 0) 10dal ON o

aseqerep SIXON SIXa7 Ul Yolew O «
uo1eBIISAAUI 3SED 10) UOITRWLIOLUI 10BIUOD ON o
21ed AIH J0 ‘UOIIEI0[3) ‘UIeap JO SOUAPIAS ON «

“e118)110 BUIMO][0) 3Y3 JO [[e SIBBIN

3|e1ed0] 10N

2189 JO 90UBPIAG ON

9A0(Qe Se aWes

(pousad aed
-J0-1N0 yjuow ZT Jaye ased pawnsal *6-8) porsad uoirebiisanul ayy Jsye
SIA [e21PaW AJH Pala|dwiod pawiuod 1o A 40 yaD pauawnoq

(a1e2 01  paxuilal,, "9'1) poriad aaue|[18AINS
3U} Ja1Je 818D JO 30USPIAS ‘A1eIS U]

8180 JO B0UBPIAS ON

HEIS [eDIUID AIH
J1apinoad [ea1paw AIH e

(wa1sAs aoue||1aAINs ul painded 10U Jjnsal
Aioresoqe] '6°9) sge| pauodas ou yum pouad yiuow zT ayl Bulinp

(8489 JO 1IN0 Sk payuap!
Ajsnoauouia "a'1) porsad aaue|j1dAINs

SpJ023l [RIIPBIA » USIA [e21paW AJH Pal8]dwiod pawiuod 1o A 10 yaD pauawndoq ay} Bunnp a1ed o 89UaPING ‘B1els U| aIed U]
sidwaye 10e3U09
Burinp 1iodal are100sse 10 pualiy ‘AjiueS «
Arenngo «
9seqelep SIXaN SIXa] «
Xapu| yreaq A)Jndas [e120S » Y1eap 40 piodal [eIdILO paseasaq paseadaq
sidwaye 10e3Uu09
Burinp 1i0daJ a1e100SSe 10 pusly ‘Ajiwe
BIPaW [€100S »
mmnw_o@mﬂww_wm%_m i U008 PAWIILIUOD IO}
: B143]140 193W JOU Op JBY) UOIIEI0J3] JO DUBPIAS UUM Sase) — Pallinsaid
aseqelep SIXaN SIXaT e
13 MBIAIBIUI 3SBD 10 B1eIS Jayoue Ul Juawinedap yjeay
saseqerep J14199ds-a1e)s o e 0} Lodau Aloyeloqge] 4o 8sed AQ PaWIFUOD UOIIEIO|8) — PALUIIFUDD panoN PanoN

$90.N0S ereq

guohiulied

uolsodsiq uolrebisanu | ased

ssAeuUY 10} uolteziiofered

Author Manuscript

suoneBnsaAu| ased AlH .8JeD 10 INQ,, J0] $32IN0S IR pue suoniulag uonisodsiq

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 February 01.

3

J Acquir Immune Defic Syndr. Author manuscript



Page 12

Dombrowski et al.

UO1RBIISAAUL J0J S3SBD JO UOITROIIIUSPI JO SLf 8U} Je UonDIPSLINf 8y} Ut S8sed AIH Wwafenald

suodal 8oue||1BAINS AI0YRIOQE] JO PEBISUI SPI0JBI [D1PaW D1Ul|d BUISN PaIYIIUSP] J9M S8sed ogmu_Q

GPOLIEd B2UBI|19AINS BU) J3LJE B1ED JO BDUSPIAG YIIM S35ED W04 poLad aoue||1anns

3y Burinp aJed J0 82UBPINS dARY 0) PUNOJ SASEI 81B1IUBIBYIP 10U PIP pue SISAeue SIy) 104 polsad aoue|jIdaAIns ay} 0} Jolid sieak G< uebaqg sased asoyl Jo uo1eBSaAul asneIaq Papn|Ixa sased AlunoD m:_v_m

a|qearjdde 1ou ‘wN

(1-0) 0 (1>) 2 0 M 0 0 (1>)§ (1>) 1 10419 BYRQ
(2g-01) 0E | (82) T80'T (29) v (om) 1T | (99) 0eT | (0€) 99 (0e) 86y | (c2)zLe aled JO 82U3PING ON
(ee-8) 1T | (02) Z6L DT (ontr (88t | (om)ee (ee)ess | (t1) 18T a1ea u|
(91-0) 6 (8) gze 0 (emet | (am)oe (9) ot w19 | (€1) 502 paseadaq
(29-02) v | (ev) 199'T (62) ¢ (9 ve | (02) Ly | (s9) ozt (ee) 1ss | (e9) L98 POAOIN
(sasea pajebnsanul 4o 9) "ON ‘uoirebnsaAul 8sed Jo aWoNO
(suosiad pasoubelp-AIH
(2e-€) 9¢ 998'c (€)2 | (6m)o1T | (L€)TET | (TE) BTC (1€) 7297 | (12) 929T | 40 %) "ON ‘Sypuow ZT < 40} pariodal nsai Peo| [elIA J0 JUN0d D OU UMM SaseD
wN | 99Tt eve 285 129 20L TG€S 1992 ON,'SU0SJ3d PasOUBRIQ-AIH
(ebuel) o5 ‘Ueipa N el | BulwoAp | eueluo rom_o_ eyse|y mcoﬁc_ﬁmi uobe 10

Author Manuscript

uonehinssAu| ase)d 10 SBW02NQ pue uoieBIISaAu| J0) palLnusp| sased AlH 10 JaquinN

¢ dlqeL

Author Manuscript

Author Manuscript Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.



Page 13

Dombrowski et al.

uonebisanul-ald 81ed-40-1n0 % / (Uonebisanul-1sod a1ed-}0-1n0 9, — uonebnssAul-aid a1ed-J0-1n0 o) :uolenb3

D

uonebnsaaul-aid ‘ou / (uonebnsaaui-1sod “ou — uonebnssaul-aid ‘oN) ”:o_um:um_u

syodas aoue|j19AINS AI0TRIOgR] JO PeaISUl SPJ023J [BIIPAW J1UID Buisn Palyiuap! 819Mm sased ouep|

q

papn|oxa sased Alunod m:_v_m

a|qealjdde Jou ‘wN

g9 89 €€ L GE 19 G9 1. % 5 SS9 SAEISY

(6) (8)180T @v @1t | Wa)oet | (21) 99 (1) 867 (9) zL€ (%) "ON ‘uonebnssaul-isod

(92) | (s2) 998¢ (€2 (6r)0TT | (28) T€Z | (T€) 8TC (te) v291 | (12) 9291 (%) ON ‘uonebnsanul-aid
SUYIUON ZT < J0J 84eD JO 82UspPIAT OU YIM Sased AIH

vT €T 1 1 €T 6T 4 T % 5 5B SAEISY

VN €LIET e 14 ¥¥S 2.8 veLy 8859 "ON ‘uonebnssaul-1sod

WN 9971GT eve 285 129 20L T6ES 199/ "ON ‘uonebnsanul-aid
ealy ul sesed AIH

uelpa N el | BuiwoApn | eueluo romu_ exse|v mcoac_ﬁm>> uofe 10

SUIUOA ZT< JoJ a1eD 0 80UapIAT ON YlM aBe1usaiad pue sased AlH 10 JaquinN pajewns3 uo uonebnsaaul ase) 1o 1oeduw

Author Manuscript

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 February 01.



	Abstract
	INTRODUCTION
	METHODS
	Lists of cases for investigation
	Investigation Protocol
	Disposition Definitions
	Data Analysis

	RESULTS
	DISCUSSION
	References
	Table 1
	Table 2
	Table 3

