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Abstract

Background—The hospital setting provides an opportunity to re-engage people living with HIV 

(PLWH) in HIV care. We developed and implemented a protocol to identify PLWH in a hospital 

setting. The aim of the current study was to report on our strategy to recruit hospitalized HIV 

patients into an intervention study, and to report on lessons learned for future studies.

Methods—Our protocol was developed based on experience of our research staff in recruiting 

HIV patients as well as clinical input from providers and administrators on delivering care in 

hospitalized settings. We identified hospitalized PLWH between 2010 and 2013 who were 

potentially eligible for an intervention study. Patients were identified by review of electronic 

medical records and clinician referral, followed by in-person screening to confirm eligibility. We 

examined factors related to identifying and enrolling hospitalized patients, and documented 

lessons learned.

Results—Key strategies included systematic medical record review followed by in-person 

screening, collaboration with staff, and flexibility in recruitment logistics. We identified 1,801 

PLWH hospitalized during the 3-year study period. 84% (n=1,514) met the met the inclusion 

criteria based on medical record review. Of these, 48% (n=733) were ineligible. Among eligible 

patients, 59% (n=460) were enrolled. Only 3% (n=23) of eligible patients declined; 84% (n=321) 

were not enrolled because they were discharged before enrollment. Lessons learned included 1) 

needing to identify patients and deliver the intervention before hospital discharge, 2) limiting the 

complexity of the intervention, and 3) having research staff available on weekends and after hours.
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Conclusions—Targeted recruitment of hospitalized populations is a feasible and productive 

approach for finding and engaging PLWH who are newly diagnosed or out of routine care.
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INTRODUCTION

In the United States, an estimated 50,000 people are infected with HIV each year and 

approximately 1.2 million are living with HIV1. Expanded HIV testing strategies have been 

employed to increase the number of people who are aware of their HIV infection, especially 

people who use emergency care centers or other acute care facilities2. Linkage to and 

engagement in HIV care continues to be a challenge for newly diagnosed persons as well as 

those with known HIV infection who are out of routine care. Only 72% of newly diagnosed 

persons are linked to care within 4 months of diagnosis and 59% of those who enter care are 

retained3. Significant barriers to engagement in care include stigma4; 5, lack of social 

support6, financial barriers7 and difficulty navigating the healthcare system8. Interventions to 

retain people living with HIV (PLWH) in routine HIV care are needed.

Community based outreach strategies to find and re-engage PLWH who are out of routine 

care have been studied, and can be successful, but are labor intensive and relatively low 

yield5; 8–15. New strategies are needed for finding and re-engaging persons with known HIV 

infection who are out of routine care for both program and research purposes. Recruiting 

hospitalized patients who are out of routine care is a promising strategy that has been used in 

two recent clinical trials of approaches to improve retention in HIV care16, 17. Hospitalized 

PLWH are often out of routine care and have poor rates of outpatient follow-up18. The 

hospital setting may provide a unique opportunity to engage these patients in HIV care and 

test interventions to improve re-engagement in care. In addition to being more accessible, 

hospitalized patients have an acute illness, potentially leading to greater motivation and 

readiness to engage in outpatient care. However, there are reasonable concerns that 

hospitalized patients may be too ill to participate in a program or research study, and that 

lengths of stay often are too short to allow for recruitment and engagement in a program or 

research study prior to hospital discharge.

We developed and implemented a formalized strategy to identify and recruit hospitalized 

patients who were newly diagnosed or out-of-care and tested it in a randomized, controlled 

trial of a peer mentoring intervention for persons who are out of routine care. The Mentor 

Approach for Promoting Patients Self-Care (MAPPS) intervention study was a prospective, 

randomized, controlled trial to examine whether a peer mentoring program targeting 

hospitalized PLWH who are either out of routine care or recently diagnosed improves 

linkage and retention in HIV care. Results from this study were previously published17. The 

MAPPS intervention had no overall impact on engagement in care or viral suppression. 

Here, we report on the approach, implementation, and process-outcomes of identifying, 

screening, and enrolling hospitalized PLWH for this study. Results speak to the potential 

utility of this approach to identify whether out-of-care PLWH constitute a sizable proportion 
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of hospitalized patients and to establish the feasibility of engaging this population in 

intervention programs. Findings inform both research and practice for administrators and 

clinicians seeking to find these patients and engage them in care.

METHODS

Study population

Study participants include PLWH who were hospitalized at the Ben Taub General Hospital 

(BTGH) between August 2010 and August 2013. BTGH is the largest publically-funded 

hospital in Houston, TX, USA and has about 24,000 admissions each year, or between 50 

and 75 admissions daily. It is part of the Harris Health System, which provides care 

regardless of ability to pay, and is affiliated with Baylor College of Medicine.

Participant identification and recruitment procedures

Our strategy to identify PLWH who were out of routine care involved several steps and was 

implemented by a research team member with access to electronic medical records. We used 

a two-stage screening process which consisted of a review of the electronic record (EMR) 

followed by an in-person screening interview for PLWH who appeared eligible and out of 

routine care based on medical record information. There were four methods of identifying 

hospitalized PLWH: 1) conducting a manual review of the census of each nursing unit for 

new admissions who had HIV infection or who had clinical conditions associated with HIV 

infection whose HIV testing was pending; 2) running an application in the EMR which 

searched for patients whose current location was noted as inpatient at BTGH and whose 

“problem list” included HIV or AIDS. The “problem list” contains current and pre-existing 

inpatient and outpatient diagnoses. However, the “problem list” requires manual updating by 

providers, so may not capture all patients with HIV infection, especially persons with new or 

recent diagnoses or persons who are new to the Harris Health System; 3) research staff 

routinely visited hospital nursing units to inquire about new admissions; and 4) research staff 

solicited referrals from attending and resident physicians and HIV testing personnel 

throughout the hospital. Medical records for PLWH identified by these methods were then 

manually reviewed by research staff to confirm HIV and assess out-of-care status. 

Coordinators attempted to tally PLWH identified by these methods who were discharged 

before their screening and/or enrollment could be completed.

PLWH who were not in HIV care and met the following study criteria based on medical 

record review were screened in person for inclusion in the study: 1) age≥18 years; 2) able to 

provide informed consent and complete a baseline survey in English or Spanish; 3) expected 

to be hospitalized at least one more night (to provide time for the intervention to be 

delivered); 4) no known plans for discharge to an institutional setting, including jail or 

prison; 5) intending to seek follow-up care at Thomas Street Health Clinic (TSHC); and 6) 

not already enrolled in a research study with prospective follow-up (because that might 

impact their retention in HIV care). “In HIV care” was defined as having at least 3 

consecutive viral loads <400 copies/mL and having completed HIV primary care visits in at 

least 3 of the last 4 quarter-years in the 12-months prior to the hospitalization. All others 

were considered not in care, including all PLWH who were diagnosed in the last 12 months 
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and persons wishing to transfer to TSHC, since by design they could not meet the definition 

of “in care.” Research staff conducted an in-person screening for all patients who appeared 

to meet the criteria for being out of HIV care. Patients who were clearly ineligible or were 

too sick to participate were not interviewed. During the in-person screening, out of routine 

care status was confirmed. Patients who were met all eligibility criteria were added to the list 

of eligible patients and subsequently recruited for the study.

Immediately following in-person screening, eligible patients were invited to participate in an 

intervention program (the MAPPS study). The research staff described the study as a 

randomized trial to help patients with HIV learn to manage their HIV and get into outpatient 

HIV care following hospital discharge. Patients were informed that they would be randomly 

assigned to meet with either a peer mentor or patient educator twice during their 

hospitalization if they agreed to participate. Patients were informed that study participation 

while hospitalized included completing a comprehensive baseline survey that took between 

1 to 2 hours, and completing two sessions with an interventionist, each lasting between 15 

and 45 minutes. The initial visit included obtaining informed consent, completing the 

baseline interview, and participating in the first of two sessions with the interventionist. The 

second in-person session with the interventionist occurred within the following 1–3 days and 

could be conducted by telephone if the patient had been discharged. Following hospital 

discharge, the patient would receive five telephone calls from the interventionist over the 

next 10 weeks to check-in and support the patient in navigating the healthcare system. For 

patients who were willing to participate, research staff immediately obtained informed 

consent and determined whether the patient was assigned to the peer mentor or patient 

educator based on the random number scheme previously generated by the study statistician. 

The peer mentor or patient educator assigned to the patient was contacted by the research 

coordinator and provided with the patient name and hospital room number. The peer mentor 

or patient educator would meet with the patient for their first session on the same day, or as 

soon as possible. The research staff was responsible for conducting the baseline survey prior 

to the patient’s first visit with the interventionist. Typically the baseline survey was 

administered immediately after the interventionist was contacted. The survey was 

administered via computer using the Audio-Computer Assisted Self Interview (ACASI) 

Software. Research staff was available to provide assistance as needed.

Measures

Demographic characteristics (age, biological sex, race/ethnicity), recent laboratory results 

(CD4 cell count, HIV viral load), and whether persons were in HIV care at Thomas Street 

Health Center (TSHC), the largest, publically funded HIV clinic in Houston, TX, was 

collected for all participants screened for this study. TSHC, serving approximately 5,000 

patients annually, is part of the Harris Health System and shares a single EMR with BTGH 

and the rest of the health system. Whether a participant was currently in HIV care was 

determined based on evidence in the EMR as defined in the eligibility criteria section, or by 

self-report of being in care in an outside facility if applicable. A person was considered 

newly diagnosed with HIV infection if they were diagnosed during the current hospital stay, 

including testing done in the emergency department visit that led to the hospital admission.
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Statistical analysis

To estimate the relative density of PLWH who are out of routine care among hospitalized 

patients, we calculated the proportion of PLWH who were out of routine care among all 

hospitalized PLWH identified during the study time period. To examine patient and clinical 

factors associated with being out of HIV care at the time of hospitalization compared to 

those hospitalized and currently engaged in HIV care, univariate analyses were conducted. 

To determine the willingness of hospitalized patients to engage in a research study, we 

compared the proportion of patients willing to participate in the study to those not willing to 

participate among eligible patients. To examine whether willingness to participate varied by 

demographic or clinical features, we compared eligible patients who were willing to 

participate to those who were not. Wald chi-square tests and accompanying p-values were 

used to assess statistical significance. All data were analyzed using SAS (SAS Version 9.2, 

SAS Institute, Cary, North Carolina, USA).

The study protocol, including a waiver for individual consent for medical record review 

prior to in-person screening, was approved by the Institutional Review Board for Baylor 

College of Medicine and Affiliated Hospitals.

RESULTS

Using our protocol, we identified and screened 1,801 PLWH hospitalized at BTGH. Among 

these patients, 287 persons (16%) had a viral load less than 400 copies/mL and were in care 

at TSHC and 84% (n=1,514) were identified as potentially out of routine care and viremic 

according to data available in the EMR (Figure 1). Among the 1,514 patients identified as 

out of routine care and preliminarily eligible based on medical record review, 44 (3%) were 

not in care at TSHC and had a VL<400 copies/mL, 145 (10%) were in care at TSHC but had 

a VL>400 copies/mL, and 1,325 (87%) were both not in care in TSHC and had a VL>400 

copies/mL. PLWH who were younger (p<0.01), male (p=0.03), and Black or African 

American (p<0.01) were more likely to be preliminary eligible (Table 1).

Research staff conducted in-person screening among the 1,514 patients who were 

preliminary eligible based on information in the EMR. Less than 1% of preliminarily 

eligible patients declined to participate in the in-person screening. This additional screening 

reduced the number of patients who were eligible to 781 (51%) (Figure 1). The most 

common reasons for ineligibility were not intending to use TSHC after discharge (47%), 

unable to provide informed consent (15%), and having a planned discharged to an institution 

(10%).

Compared to eligible patients, ineligible patients were more likely to be female (p=0.02) and 

had a viral load less than 400 copies/mL (p<0.01) (Table 2). Significant differences by 

eligibility were also observed in race/ethnicity; White (non-Hispanic) PLWH were more 

likely to be ineligible compared to other racial/ethnic groups (p=0.02). No differences in 

CD4+ count were observed, and the median CD4 was very low in both groups (138 and 140 

cells/uL).
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Among the 781 patients who were eligible, 59% (n=460) were willing to enroll in the study 

(Figure 1). Among the 321 eligible patients who did not enroll, only 3% declined enrollment 

and 18% were too sick to complete enrollment. The vast majority (84%) of patients did not 

enroll because they were discharged before enrollment could be completed. Among those 

who enrolled, 10.7% (n=49) were newly diagnosed. The mean length of stay for enrolled 

patients was 8.6 days (standard deviation = 7.8). Information on length of stay was not 

collected for patients who were not enrolled. No differences in enrollment were observed by 

age or gender (Table 3). However, race/ethnicity differences were observed; Hispanic PLWH 

were less likely to be enrolled (p<0.01) compared to other racial/ethnic groups. Viral load 

was higher (p=0.03) and CD4+ cell count was lower (p=0.03) in PLWH who enrolled 

compared to those who did not enroll.

DISCUSSION

In this study, we sought to determine the feasibility of implementing our protocol for 

recruiting hospitalized PLWH who were out of routine care, how commonly out-of-care 

PLWH are found in hospitalized populations, and the willingness of hospitalized PLWH to 

enroll in a research study focused on engagement in outpatient HIV care. We also examined 

demographic and clinical differences in eligibility and enrollment to inform future studies or 

programs targeting hospitalized PLWH. We found that it was feasible to implement our 

protocol to rapidly and efficiently identify HIV-positive patients who were out of routine 

care. Through the implementation of our protocol, we identified 1,801 hospitalized PLWH 

during a 3-year period. Further, a significant proportion of hospitalized PLWH were out of 

routine care with a detectable VL. Using our two stage approach, we found that 84% of 

hospitalized PLWH appeared to be out of routine care and/or had a VL >400 copies/mL and 

781 were confirmed out of routine care and met the study eligibility criteria. Patients’ 

willingness to participate in a research study to re-engage in HIV care was relatively high; 

59% were successfully enrolled and able to complete the study requirements. The vast 

majority of these enrolled PLWH were diagnosed with HIV before hospitalization; only 11% 

were newly diagnosed.

Despite the organizational complexity of operating within a large, publically-funded hospital 

setting, it was feasible to identify and locate hospitalized PLWH. However, we found that 

multiple strategies were needed to quickly identify hospitalized PLWH who were out of 

routine care before hospital discharge. Use of the EMR was essential to rapidly identify a 

pool of potentially eligible patients. Research staff scanned medical records daily for new 

admissions, a process that was facilitated by the Harris Health System’s EMR that could be 

accessed from the research offices. Approximately 16% of all identified patients were 

deemed ineligible based on medical record review only. The EMR also included an 

application that listed all patients currently hospitalized who had HIV infection in their 

problem list, but this was less useful because it relies on a provider manually entering HIV 

infection into the problem list. To ensure that all potential patients were identified, including 

those missed by medical record review, research staff routinely visited hospital nursing units 

and sought referrals from infectious disease specialists and other practitioners on the clinical 

services providing care for hospitalized PLWH. Another source of identifying patients was 

the BTGH emergency center’s routine HIV testing program. Routine screening helped 
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identify persons with HIV infection, including many diagnosed elsewhere but not known 

positive in our system19. These latter recruitment methods were most fruitful when persons 

were newly diagnosed with HIV infection during the course of their hospital stay, since the 

census review focused on what was known at the time of admission. We estimate that a 

research coordinator spent between 2 and 3 hours daily on these tasks.

We also found an in-person screening was necessary to confirm out of routine care status 

and that eligibility criteria were met. We estimate that a research coordinator spent between 

2 and 3 hours daily on tracking preliminarily eligible persons and conducting in-person 

screening. Although this component increased the complexity of our protocol and required 

extra staff time to quickly locate patients and conduct the screening, we found that almost 

half of those preliminarily eligible were in care elsewhere or did not meet the study 

eligibility criteria.

Significant differences in patient eligibility were observed by gender and race/ethnicity. The 

majority of the eligible hospitalized PLWH were Black men. Previous studies have shown 

higher rates of poor retention in Black PLWH compared to other demographic groups20–22. 

Although African-American PLWH constituted the largest proportion of out-of-care patients 

identified for this study, a significant number of Hispanic PLWH were also identified. In the 

general population, more Hispanic persons (32.8%) and non-Hispanic African-American 

persons (20.9%) than non-Hispanic white persons (15.2%) lacked a usual source of care23. 

The racial/ethnic disparities observed in our study are therefore consistent with previous 

research.

Compared to all other groups, white men were least likely to meet our study eligibility 

criteria. The most common reason for study ineligibility among these patients was that they 

did not intend to use TSHC after discharge. This was an unexpected finding; we incorrectly 

assumed that patients who received inpatient care at the public, county hospital would intend 

to seek outpatient HIV care at the public, county clinic. We found that some patients 

preferred to receive their HIV care at a local Federally Qualified Health Centers (FHQC) 

and other clinics that receive Ryan White Treatment Modernization Act funding. Uninsured 

and underinsured PLWH from those clinics will often use the Harris Health System for 

emergency and inpatient care. In retrospect, we should have collected data to validate our 

assumption about healthcare preferences of our target study population. This is an important 

lesson learned from our study. Further, one of the local FQHC sites is more focused on men 

who have sex with men, which may partially explain our finding. TSHC is a dedicated HIV 

clinic, and anecdotal reports suggest that stigma associated with receiving care at TSHC was 

also a concern among some patients who chose to receive HIV care at another clinic.

Despite patients being hospitalized, their willingness to participate in a study focused on 

linkage to outpatient HIV care was relatively high. Almost 60% of all eligible patients 

enrolled. However, special consideration must be given to the logistics of recruitment and 

duration of the intervention during hospitalization. Among the 321 patients who were 

eligible but not enrolled, the vast majority of potentially eligible patients did not enroll 

because enrollment and/or the intervention could not be completed prior to hospital 

discharge. Many eligible patients were ready to be discharged shortly after they were 
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identified for the study. Since our protocol required at least the baseline survey and one in-

person visit with the interventionist to occur before discharge, our ability to enroll patients 

with a short length of hospital stay was limited. For those who remained hospitalized for at 

least one night, the uncertainty of when they would be discharged presented a challenge to 

delivering the intervention as designed. In addition, limited staff and mentor availability on 

the weekends reduced our capacity to enroll and deliver the intervention. Although we do 

not know how many patients would have enrolled, weekend staffing would have certainly 

increased enrollment among eligible patients. Future efforts to increase enrollment among 

hospitalized patients should consider additional staffing to maximize the number of patients 

who complete enrollment and receive the intervention before discharge.

Only 3% of eligible patients declined enrollment in the study. Although we attempted to 

minimize patient burden and maximize patients’ ability to participate, approximately 20% of 

eligible patients were too sick to enroll. The initial visit with the patient was rather extensive 

and could take approximately 2 to 3 hours. This visit included obtaining informed consent, 

conducting the baseline survey, and delivering the first session of the intervention. Breaks 

were often needed to manage patient fatigue. Despite the demands of the first visit, 

completion rates for the baseline survey and the first intervention session were high, at 96% 

and 98% respectively. For future studies in hospitalized PLWH, it is important to consider 

that more intensive demands on participant’s time would limit the number of patients who 

would be well enough to participate. Several of our enrolled patients struggled to complete 

the first visit. However, we found that many patients also enjoyed having the research 

coordinators and interventionists visit them, especially as they felt better nearer to discharge 

(Source: Qualitative component of MAPPS study – unpublished data).

We observed significant differences in enrollment by race/ethnicity. Hispanic PLWH were 

the least likely to enroll compared to all other race/ethnic groups. Low study enrollment 

among Hispanic PLWH may be attributable to stigma, disclosure, or cultural differences 

associated with study participation22. This finding can also be partly explained by logistical 

issues. Spanish speaking participants were required to be enrolled and consented by a 

Spanish speaking research coordinator, and see a Spanish speaking mentor or control 

interventionist. Although we had Spanish speaking coordinators, mentors, and control 

interventionists, we had to defer enrollment and randomization of Spanish speaking patients 

if a Spanish speaking coordinator, mentor, and control interventionist were not available. 

Subsequent studies in areas with substantial non-English speaking populations should ensure 

adequate staffing in all relevant languages, as budgets allow.

We acknowledge the limitations of this study. First, our study cohort was limited to only 

patients who elected to receive care at TSHC. Second, this manuscript is intended to provide 

a general overview of our approach and lessons learned and we did not conduct a formal 

process evaluation to assess the feasibility of our recruitment procedure. Third, we did not 

conduct a cost-effectiveness analysis to quantify the cost per patient recruited with our 

strategy. Lastly, it would be difficult to replicate our methodology exactly at another site. 

However, while these efforts to identify hospitalized PLWH were quite labor intensive, over 

the course of the 3-year enrollment period, we estimate there were about 72,000 patients 

who needed EMR review, and we identified 1801 PLWH among them, yielding one PLWH 
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per every 40 patients admitted to BTGH. Hospitals like BTGH that serve populations with a 

high prevalence of HIV infection are important venues to find PLWH, including PLWH who 

are out of routine care.

In conclusion, hospitalized PLWH who are out of routine care can be successfully identified 

and recruited for research or programs focused on engagement HIV in care. Many 

hospitalized patients were interested and willing to participate. Very few patients declined 

despite being hospitalized. Logistic barriers constituted the primary barrier to enrollment, 

but these issues are surmountable with sufficient resources. While not all hospitals care for 

large populations of PLWH who are out of routine care, identifying otherwise hard to reach 

PLWH who are out of routine care while hospitalized is a promising approach to achieving 

research and programmatic goals to improve engagement in HIV care.

ABBREVIATIONS

HIV Human Immunodeficiency Virus

TSHC Thomas Street Health Center
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Figure 1. 
Flow diagram for study enrollment
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Table 2

Comparison of patient and clinical characteristics by final eligibility status among patients who were 

preliminarily eligible. (n=1,514)

Eligible
(N=781)

%

Ineligible
(n=733)

%

p-value

Age 0.49

   <30 11.1 11.9

   30–39 26.5 24.3

   40–49 37.3 35.7

   50–59 21.5 24.8

   60+ 3.6 3.3

Sex 0.02

   Male 74.4 68.9

   Female 25.6 31.1

Race/ethnicity 0.02

   Black (non-Hispanic) 62.7 60.9

   White (non-Hispanic) 12.2 16.6

   Hispanic 24.1 20.5

   Missing 1.0 2.1

Most recent CD4+ count (cells/uL)* 0.36

   <200 60.1 60.6

   200–500 23.5 25.5

   ≥500 16.4 13.9

Most recent viral load (copies/mL)** <0.01

   ≤400 22.8 29.5

   >400 77.2 70.5

*
Missing CD4+ count: n=129

**
Missing viral load: n=257

***
Patients not in care at TSHC could potentially be in care elsewhere
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Table 3

Comparison of patient and clinical characteristics by enrollment status among the 781 eligible patients.

Enrolled
(n=460)

%

Not enrolled
(n=321)

%

p-value

Age 0.68

   <30 11.7 10.3

   30–39 27.6 24.9

   40–49 35.9 39.2

   50–59 20.7 22.4

   60+ 4.1 3.2

Sex 0.48

   Male 73.3 75.8

   Female 26.7 24.2

Race/ethnicity <0.01

   Black (non-Hispanic) 66.7 57.0

   White (non-Hispanic) 13.9 9.7

   Hispanic 19.4 30.8

   Missing 0.0 2.5

Most recent CD4+ count (cells/uL) 0.03

   <200 64.0 54.1

   200–500 21.1 27.2

   ≥500 14.9 18.7

Most recent viral load (copies/mL) 0.03

   <=400 20.2 27.3

   >400 79.8 72.7

*
Missing CD4+ count: n=31

**
Missing viral load: n=67
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