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Patient retention is critical to the long-term success of antiretroviral therapy (ART)
programs worldwide. Continued follow-up in HIV care is important to ensure drug
adherence, to evaluate the emergence of toxicities, to monitor treatment response, and to
provide entry into other healthcare services.1 However, many have reported substantial
losses to follow-up (LTFU) longitudinally. A systematic review of 39 cohorts in sub-
Saharan Africa estimated program attrition (deaths and LTFU) to be 22.6% at 12 months,
25.0% at 24 months, and 29.5% at 36 months.2

A challenge to ongoing research around program attrition has been the lack of standardized
definitions for LTFU. Numerous metrics have been proposed in the medical literature,
including time late for one’s last scheduled appointment and time elapsed since last clinical
or pharmacy contact. Time thresholds have also varied.2 Efforts to establish universal LTFU
definitions are important for the monitoring and evaluation of programs, particularly when
comparing performance between facilities.3,4 From a clinical perspective, however, it is
possible that characteristics among lost patients may not differ substantially from definition
to definition. In this analysis, we compared patient-level predictors for program attrition
across a range of LTFU definitions to determine whether characteristics associated with
LTFU differed according to the criteria used.

We analyzed data from a well-characterized cohort of adults initiating ART in Lusaka,
Zambia. Clinical care and program characteristics have been previously described.5 Briefly,
HIV-infected patients are enrolled and screened for ART eligibility on the basis of CD4+
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cell count and World Health Organization (WHO) clinical staging. ART is initiated
according to Zambian national guidelines for HIV care and treatment,6 which closely follow
WHO recommendations.7 Antiretroviral drugs are provided free of charge. Patient level
data, including medical history, pharmacy dispensations, and appointment information are
captured in an electronic medical record system.8

Our analysis cohort comprised treatment-naïve HIV-infected adults (> 15 years old)
initiating ART across 18 sites. Patients who had formally withdrawn from the program or
who had a documented death before the freeze date were excluded. Because their
dispositions were known, in a programmatic setting they would not be considered LTFU.
We used a universal freeze date of February 1, 2011 for all patients. We categorized patients
as LTFU based on the following definitions: late for scheduled clinic encounter (≥30, ≥60,
≥90, ≥180, and ≥365 days) and time since last clinic encounter (≥90 and ≥180 days). Censor
dates for each definition was calculated based on the time threshold since a patient’s last
encounter or last scheduled appointment.

In separate models for each LTFU definition, we used multivariate Cox proportional hazards
regressions to identify independent predictors. We adjusted for potential confounders
previously shown in the literature to be associated with follow-up losses, including age at
ART initiation, sex, and baseline CD4+ cell count, body mass index (BMI), hemoglobin,
WHO staging, and active tuberculosis at enrollment.9–11 Robust standard error estimates
were used to account for clustering at the site level. All analyses were performed using SAS
version 9.1.3 (SAS Institute, Cary, NC). Use of these programmatic data was approved by
the University of Zambia Biomedical Research Ethics Committee (Lusaka, Zambia) and
University of North Carolina at Chapel Hill Institutional Review Board (Chapel Hill, NC,
USA).

The analysis cohort included 72,642 adults who initiated ART between May 1, 2004 and
January 31, 2010. Over this time, 7889 (10.9%) died and 7164 (9.9%) were known to have
formally withdrawn from the program; all were excluded from the analysis. The majority of
the cohort was female (62.6%). Median age was 34 years (IQR: 29–40); median CD4 count
at ART initiation was 146 cells/uL (IQR: 79–214); and median time of follow-up was 889
days (IQR: 466–1456).

The proportion categorized as LTFU varied according to the definition used. When we
considered thresholds according to “days late” since last appointment, LTFU was 36.3%
(95%CI:35.9%–36.7%) at ≥30 days late; 33.7% (95%CI:33.3%–34.1%) at ≥60 days late;
32.1% (95%CI:31.7%–32.5%) at ≥90 days late, 29.9% (95%CI:29.5%–30.3%) at ≥180 days
late, and 25.8% (95%CI:25.4%–26.1%) at ≥365 days late. When we considered time since
last encounter, LTFU was 36.4% (95%CI:36.0%–36.8%) at ≥90 days and 31.0% (95%CI:
30.7%–31.4%) at ≥180 days. The LTFU rate per 100 person-years ranged from 8.7 to 13.6
(see Supplemental Table I).

Patient characteristics associated with LTFU were consistent across definitions. Younger
age, males, lower BMI, higher CD4 count, and lower hemoglobin were significantly
associated with LTFU across all definitions. The magnitude of association appeared similar
across thresholds (Figure 1). For example, adjusted hazard ratios (aHR) for sex varied by
less than 2% when compared to the lowest one observed; none of the aHRs for CD4 count
>350 versus 0–49 varied by more than 8%.

In this analysis, the factors associated with LTFU remained consistent across a number of
different thresholds and definitions. While a standard definition for LTFU would enhance
global monitoring and evaluation efforts from the clinical care perspective,4 our results
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suggest that characteristics of high-risk populations may be similar irrespective of the LTFU
definition used.

Questions remain about how to improve retention in long-term HIV care. Interventions that
target patients after they miss visits can be costly and labor-intensive, particularly given
their incremental benefit. In Lusaka, for example, where community health workers are
dispatched following missed appointments, 41% of patients could not be located. Of those
successfully traced, only 30% returned to care. 12 Measures that keep patients in care –
before they default – are likely to be more efficient. Work by Losina and colleagues
demonstrated that an intervention of modest efficacy can be cost-effective and would
substantially lower mortality.13 “Two-way” mobile SMS reminders, specialized patient
support, and monetary supplements have shown promise for improving clinical outcomes
and lowering program attrition.14–18

For most programs, however, a “one-size-fits-all” approach to addressing the problem may
be inefficient, impractical, and unaffordable. While program attrition remains a serious
threat to HIV treatment programs, it is important to note that the majority of patients remain
alive and active in care. Under these circumstances, the capacity to identify patients at
highest risk for LTFU would have great value to front-line health providers and program
managers, particularly as ART services expand. We identified several consistent risk factors
for LTFU that could inform future interventions. Targeted interventions such as structural
services (e.g. food rations) and rapid point-of-care assessments could improve retention
amongst patients who initiate ART with poor health indicators (e.g. low BMI and low
hemoglobin). Alternatively, scheduling less frequent clinical visits or active outreach
activities may be beneficial for young people and males, who may be more mobile and
experience greater opportunity costs when visiting a clinic.19

The prevalence of LTFU ranged 26% to 36% across commonly used definitions included in
our analysis, figures similar to other published reports from sub-Saharan African
settings.20–23 Our cross-sectional approach may explain the low variability seen from
definition to definition. A patient who has not been seen in the clinic in over a year, for
example, would be considered LTFU according to all definitions. At the time of data freeze,
the Lusaka ART program had been in place for more than six years; patients who initiated
HIV treatment earlier had a longer follow-up window and are likely to have more time
elapsed since their missed visit or last visit.

Although this study is among the first to compare predictors for LTFU across different
definitions, we also recognize several limitations. First, unreported deaths and transfers out
of the program were not accounted for and, as a result, these individuals may be
misclassified as LTFU. While statistical methods that have been developed to correct for
such biases, they do so only at the population (and not the individual) level.24–26 Second, the
external validity of our results is uncertain. However, although LTFU patients may vary
from setting to setting, the characteristics that predict LTFU are unlikely to differ between
definitions. Third, this analysis does not take into account patients who are lost prior to ART
initiation, a period of high attrition.27 Predictors and definitions for the pre-ART period may
differ compared to those who have already initiated ART. Fourth, recent literature has
proposed alternate definitions that assess different aspects of engagement in care over time,
including measures of visit constancy or gaps in care.28 These definitions may have yielded
different estimates of rates and predictors of LTFU. Finally, while this analysis has shown
that predictors for LTFU are relatively consistent across thresholds, a standard definition
would greatly enhance comparability across programs and cohorts. We previously reported a
methodology to empirically determine the optimal definition for LTFU 3,4 and continue to
advocate for such standardized approaches for global monitoring and evaluation.
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In summary, where there are limited resources, there is need to identify ART patients at
highest risk for LTFU, so that tailored interventions can be deployed to improve their
engagement in care. Although many definitions for LTFU have been proposed, our analysis
suggests that characteristics associated with program attrition did not differ significantly
between them. This finding has important implications for programs seeking to improve
patient retention within HIV treatment programs.
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Figure 1.
Adjusted hazard ratios and 95% confidence intervals for factors associated with LTFU,
according to different definitions
BMI, body mass index (kg/m2); HGB, hemoglobin (g/dL); CD4, CD4+ cell count (cells/
μL); WHO, World Health Organization; TB, tuberculosis
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