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Abstract
Objectives—Losses to follow-up after initiation of antiretroviral therapy (ART) are common in
Africa and are a considerable obstacle to understanding the effectiveness of nascent treatment
programs. We sought to characterize, through a sampling-based approach, reasons for and
outcomes of patients who become lost to follow-up.

Design—Cohort study.

Methods—We searched for and interviewed a representative sample of lost patients or close
informants in the community to determine reasons for and outcomes among lost patients.

Results—Three thousand six hundred twenty-eight HIV-infected adults initiated ART between
January 1, 2004 and September 30, 2007 in Mbarara, Uganda. Eight hundred twenty-nine became
lost to follow-up (cumulative incidence at 1, 2, and 3 years of 16%, 30%, and 39%). We sought a
representative sample of 128 lost patients in the community and ascertained vital status in 111
(87%). Top reasons for loss included lack of transportation or money and work/child care
responsibilities. Among the 111 lost patients who had their vital status ascertained through
tracking, 32 deaths occurred (cumulative 1-year incidence 36%); mortality was highest shortly
after the last clinic visit. Lower pre-ART CD4+ T-cell count, older age, low blood pressure, and a
central nervous system syndrome at the last clinic visit predicted deaths. Of patients directly
interviewed, 83% were in care at another clinic and 71% were still using ART.
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Conclusions—Sociostructural factors are the primary reasons for loss to follow-up. Outcomes
among the lost are heterogeneous: both deaths and transfers to other clinics were common.
Tracking a sample of lost patients is an efficient means for programs to understand site-specific
reasons for and outcomes among patients lost to follow-up.
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The roll out of antiretroviral therapy (ART) to the millions of persons with HIV/AIDS in
resource-limited settings represents one of the largest public health interventions ever
undertaken.1–4 As the process accelerates, evaluating outcomes among treated patients is
vital to understanding the impact of treatment programs and to acquire evidence to improve
future strategies. A critical barrier, however, has emerged in the evaluation of outcomes in
the form of the substantial fraction of patients defaulting, or becoming lost, from care.
Specifically, between 15% and 40% are lost within the first year of ART.1,3,5,6 Without an
understanding of why patients become lost or what their subsequent outcomes are, an
accurate picture of the impact of the global ART scale-up is impossible.

Whereas determining mortality among those lost to follow-up in ART programs has
received most of the immediate attention,7–9 a number of other aspects of these patients also
require better understanding. First, knowledge of the reasons for loss is critical to design
retention interventions. To date, reasons have been ascertained mostly by epidemiologic
analyses evaluating factors associated with absence from clinic10; direct interview of lost
patients for their actual reasons has rarely been employed.11 Second, the full spectrum of
outcomes among patients who do not return to care has not been described. It has become
increasingly common to combine losses with deaths as an end point in research and program
evaluation under the assumption that all losses represent adverse events (i.e., deaths or
patients who stop ART and are at high risk for death).12–14 This neglects potentially
favorable outcomes such as transfers to closer treatment centers that are inevitable in the
setting of rapid scale-up. Third, determinants of deaths among those lost to follow-up have
not been identified. Understanding which patients have the most precipitous clinical declines
after becoming lost can inform the timing and targeting of finding those at greatest risk.

To better account for mortality among losses to follow-up, we previously presented a
strategy based on searching in the community for a representative sample of lost patients to
ascertain their updated vital status.8 Incorporating updated vital status from the sample of
lost patients increased mortality estimates for the underlying clinic population 5-fold. To
deepen our understanding of patients lost to follow-up, we have now extended this sampling
approach to address several other questions. Specifically, we determined reasons for loss to
follow-up, outcomes among patients who did not return for care, and what factors predict
poor outcomes once a patient has become lost.

METHODS
Patients

We evaluated all HIV-infected adults attending the Immune Suppression Syndrome (ISS)
clinic in Mbarara, Uganda, who initiated ART between January 1, 2004, and September 30,
2007. Mbarara is 4.5 hours by automobile from Kampala, the capital city of Uganda. The
ISS clinic serves the surrounding Mbarara district (population 1.1 million, 92% in rural
areas) and portions of adjacent districts. Patients were followed from the time of ART
initiation to either death or administrative closure on September 30, 2007. An estimate of the
mortality in this population has been reported previously.8
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Tracking a Sample of the Patients Who Become Lost to Follow-Up
In July 2006, the ISS clinic began a program in which a tracker was sent into the community
to determine the outcomes of an unselected and consecutive sample of patients who had
become lost to follow-up. Each month, the clinic’s electronic medical record system, which
captures all patient visits, generated a list of patients who were lost to follow-up, defined as
not being seen at the clinic for at least 6 months. This is performed by the data manager who
does not interact with the clinic patients and who uses structured query language within the
OpenMRS platform15 to identify all patients who are lost to follow-up. Monthly quality
assurance assessment of the completeness of the electronic medical record system in
capturing patient visits by a comparison with handwritten log books at the reception desk
reveals this to be consistently above 99.0% (data not shown). As the cumulative number of
patients lost each month exceeds the number that can be traced, patients can appear on the
list of lost patients in multiple months as long as they are not sought by the tracker. Patients
who have appeared on the list and are sought are excluded from the list in future months
whether their vital status is ascertained or not.

The patient tracker, a health educator at the clinic, was chosen because of his experience
with HIV counseling, education, issues of confidentiality and familiarity with local
geography and social norms. The tracker was given information about the identity (name,
sex, age, and occupation) and residence (district, county, subcounty, parish, and village) of
each lost patient and sought to locate and directly speak to the missing patient. Failing that,
he would record vital status information from close informants (e.g., family members,
neighbors, or friends). Because the district is mostly rural, tracking was done on motorcycle
or on foot. A typical tracking episode involves first traveling paved roads on motorcycle in
the general direction of the patient’s residence. As there are few paved roads, however, the
tracker typically spends most of the search on unpaved roads between villages. Once in the
vicinity of the parish or village he seeks, he asks local residents for further geographic
directions. Most villages are composed of small clusters of homes separated by fields and
linked by dirt footpaths. Although the area is rural, the population density is relatively high
and informants are common. Within the village, he begins to ask for the patient by name.
Once at the home, the tracker calls from a short distance to greet and initiate conversation
with the residents. During this process, the tracker does not reveal that he is from the clinic
until he has positively identified the patient and confidentiality can be maintained.

The tracker sought each missing patient for 1 afternoon and if unable to locate could either
continue for 1 more afternoon or move on to the next lost patient at his discretion. He was
instructed to attempt to locate as many patients on the list as time permitted each month.
Given that it was acknowledged that time was limited relative to the large number of lost
patients, each month, only a sample of patients was sought.

Measurements
Demographic and clinical characteristics before ART initiation and, for selected variables, at
the last clinic visit before becoming lost were obtained from the clinic’s electronic medical
record system. Actual distance between village of residence and clinic in the lost to follow-
up patients who were sought after was calculated using ARCVIEW, version 9.2 (CMC
International, Dallas, TX). Among the patients who were lost and then sought after, further
medical record abstraction was performed for any mention of organ-specific signs and
symptoms at the last available clinic visit. Using these organ-specific findings, 3 clinical
syndromes were defined. A chronic pulmonary syndrome was defined as the presence of
complaints of cough, weight loss, and fever for at least 1 month. An acute pulmonary
syndrome was defined by complaints of cough and fever for <1 month. A central nervous
system syndrome was defined as (a) signs or symptoms of a focal neurological deficit, (b)
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altered mental status, or (c) nausea and vomiting in the absence of any other abnormal
gastrointestinal signs or symptoms.

Among those lost patients who were sought after, the tracker also administered a short
structured questionnaire regarding the relationship of the informant to the patient (in cases
when the patient could not be found), reasons for not returning to clinic, and whether the
patient had transferred to another clinic and was using ART. Among those found to be dead,
the tracker inquired whether the death was because of childbirth, accident/trauma, or illness.

Statistical Analyses
The incidence of becoming lost to follow-up was calculated using the Kaplan–Meier method
with ART initiation as time 0 and lost to follow-up (the event) at the time a patient had not
returned to clinic for 6 months. By definition, this resulted in no losses to follow-up in the
first 6 months after ART initiation. For those who did not become lost to follow-up,
censoring occurred at the last clinic visit. Because death could not be considered as
noninformative censoring as it relates to becoming lost to follow-up, deaths that were known
to the clinic and occurred within 6 months of the last clinic visit were managed in a
competing risk framework.16 Deaths that occurred after 6 months of the last clinic visit were
ignored in this calculation as the patient was recorded as being lost to follow-up at 6 months.
Among the sample of lost patients who were sought after, we used logistic regression to
evaluate factors associated with the ability to ascertain vital status (via interviewing the
patient or an informant). Among this sample, we also evaluated factors associated with death
after the last known clinic visit using proportional hazards regression. The proportional
hazards assumption was evaluated using plotted scaled Schoenfeld residuals.17 In both these
regression analyses, potential predictor variables were first examined in unadjusted models.
Factors associated at a P value <0.05 level with the outcome were then evaluated in
multivariable models. In the case of the proportional hazards analysis, where more events
allowed for evaluation of more predictor variables, both gender and age were fixed in the
final model, given their a priori likelihood of importance. The study was approved by the
Institutional Review Boards of University of California, San Francisco, and Mbarara
University of Science and Technology.

RESULTS
A total of 3628 HIV-infected adults newly initiating ART were evaluated (Fig. 1). The
median age was 35 years [interquartile range (IQR) 30–42], and 61% were women. The
median CD4+ T-cell count before ART in 1674 patients in whom it was available was 95/
mm3 (IQR 36–172). The number of new patients starting therapy was 522 in 2004, 1465 in
2005, 850 in 2006, and 796 in 2007.

Losses to Follow-Up
Over a maximum of 3.75 years of observation, 829 patients became lost to follow-up as
defined by 6 months of absence from clinic (Fig. 2). This corresponds to a cumulative
incidence of loss to follow-up at 1, 2, and 3 years of 16% [95% confidence interval (CI): 15
to 17], 30% (95% CI: 28 to 32), and 39% (95% CI: 37 to 42), respectively. Of the 829
patients deemed lost, a sample of 128 (15%) was sought after in the community. The median
interval between last clinic visit and tracking of the patient was 11.6 months (IQR 9.4–14.3);
the median distance of residence from clinic was 33 km (IQR 4–66). Of the 128 patients
sought after, we were able to ascertain vital status in 111 (87%, 95% CI: 80 to 92). In 48
cases (43%), the patient was directly found, and in 63 cases (57%), an informant was found.
Informants included parents (15%), children (9%), friends (5%), neighbors (8%), siblings
(5%), spouse (4%), and others (11%). Patients who were lost and subsequently had vital
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status ascertained by tracking (n = 111) were similar in age (median 35 vs. 36 years), sex
(59% vs. 58% women), pretherapy CD4+ T-cell count (median 75 vs. 72 cells/mm3), and
pretherapy World Health Organization stage (76.6% vs. 79.9% were stage 3 or 4) to those
who were lost and did not have ultimate vital status ascertained (n = 718) (Table 1).

In an attempt to identify factors related to successful ascertainment of vital status among
those sought after, a logistic regression model evaluated a variety of factors (age, sex, pre-
ART CD4+ T-cell count, and distance of residence from clinic) but none were significantly
associated at a P< 0.05 level.

Reasons for Absence From Clinic
Of the 79 sampled patients found to be alive, 48 were directly interviewed, and in the
remaining 31, an informant was interviewed. The most common reasons the directly
interviewed patients stated for not returning to the ISS clinic were lack of transportation in
50% (95% CI: 35 to 65), distance in 42% (95% CI: 28 to 57), lack of money in 35% (95%
CI: 22 to 51), work responsibilities in 27% (95% CI: 15 to 42), child care commitments in
22% (95% CI: 12 to 37), feeling that the clinic was not helping in 12.5% (95% CI: 5 to 25),
feeling too sick in 6.3% (95% CI: 1.3 to 17), family members advised against returning in
4.2% (95% CI: 0.5 to 14), and religious beliefs in 2.1% (95% CI: 0.05 to 11). Despite their
failure to return to the ISS clinic, 40 of 48 patients (83%, 95%, CI: 70 to 93) reported that
they had seen a health care provider at a different facility in the previous 3 months, and 34
of 48 (71%, 95% CI: 56 to 83) responded that they had taken ART in the last 30 days.

Survival in Patients Lost to Follow-Up
In the sample of 111 patients who were lost to follow-up and who had their vital status
ascertained, 32 were determined to have died. Most of the deaths (30) were reported to be
because of illness, but 2 deaths were said to be because of accident or trauma. From the time
of the last clinic visit, the cumulative incidence of death in these lost patients at 1, 3, 6, and
12 months was 9.1% (95% CI: 5.0 to 16), 15% (95% CI: 9.3 to 23), 23% (95% CI: 16 to 33),
and 36% (95% CI: 27 to 47), respectively (Fig. 3). Death rates were higher early after last
clinic visit: in month 1, months 2 through 6, and months greater than 6, the death rates were
115, 42, and 21 per 100 person-years, respectively.

Predictors of Survival Among Those Lost to Follow-Up
Among the 111 patients who were lost to follow-up and had their vital status ascertained,
70% had expressed a symptom at the time of last clinic visit, with cough (21%) and fever
(21%) being the most common (Table 2). In terms of clinical syndromes at the last clinic
visit, 22% were deemed to have an acute pulmonary syndrome, 24% a chronic pulmonary
syndrome, and 11% a central nervous system syndrome.

In unadjusted analyses, factors identified at the last available clinic visit among the lost to
follow-up that were found to be significantly related to subsequent death included complaint
of shortness of breath, mean arterial blood pressure <75 mm Hg, and presence of a central
nervous system syndrome. Among the pre-ART factors, only low CD4+ T-cell count was
associated. The multivariable analysis identified 4 independent risk factors for death. The
presence of mean arterial blood pressure <75 mm Hg at the last visit conferred a 2.97-fold
increased rate of death (P = 0.02), and a central nervous syndrome raised the rate by 2.86-
fold (P = 0.03). Each increase of pre-ART CD4+ T-cell count by 50 cells/mm3 reduced the
rate of death by 38% (P = 0.02), and each 10-year increase in age increased the rate by 2.04-
fold (P = 0.03) (Table 2).
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DISCUSSION
The reasons for and outcomes in patients lost to follow-up from African ART programs are
not well understood. In a prototypical scale-up program in Mbarara, Uganda, we found that
the incidence of losses to follow-up was high (39% by 3 years after ART initiation) and
comparable to prior reports.3,5,18 By tracking a representative sample of patients in the
community after loss, we achieved a clearer understanding of this important group.
Common reasons for loss to follow-up were social or structural. These included problems
with transportation, finances, and work/child care responsibilities. Among those lost to
follow-up, subsequent outcomes were heterogeneous. An important fraction of patients had
died, but, in fact, the majority of patients had transferred to other care facilities—a favorable
outcome. Finally, we identified several clinical factors at the time of last clinic visit
associated with deaths after patients become lost.

Direct interviews of lost patients provide among the most direct evidence to date as to the
reasons for loss in rural Africa. Lack of transportation and distance to clinic were the most
common reasons for not returning to clinic. This is not surprising because Mbarara district is
mainly rural and distances between home and clinic can be great. More than 70% of sub-
Saharan Africans reside in rural settings; therefore, transportation is likely to be important
throughout the continent. This finding suggests that alternative models to delivering care
such as more dispersed satellite clinics or home-based programs19 are needed to ensure
continuous care. Lack of money was the second most common reason for absence. Although
poverty likely exacerbates other barriers such as distance and transportation, 30% fewer
people cited lack of money compared with transportation. We believe that this may reflect
the fact that transportation is a structural barrier that cannot always be overcome by
individual-level financial assistance. For example, if a road does not exist, individual
financial resources cannot ensure continued attendance in clinic.20 Work and child care were
also common reasons for failure to return to clinic. In resource-limited settings, accessing
health care is often only one competing need in a nexus of urgent priorities, and social
responsibilities to work and children may take precedent over personal health. These factors,
furthermore, may affect women more than men. These reasons for failure to return to clinic
argue that in Africa, socio-structural factors are more important than individual-based
psychosocial factors, as put forth by prevailing Western information–motivation–behavior
models.21

Our findings confirm previous observations that a substantial fraction of lost patients had
died9,22,23 and extend these observations by demonstrating that a large portion of the deaths
occurred shortly after the last clinic visit. The patients who died in the first months after
their last clinic visit likely died from conditions that evolved while in care rather than from
clinical deterioration after cessation of care. In other words, not all deaths in patients lost to
follow-up occurred because of loss to follow-up. Prevention of these early deaths will likely
only be achieved via strengthening of the clinical infrastructure including improved point-
of-care diagnostic testing and availability of effective therapies.

Our study also provides further information on the predictors of deaths, which has
implications for outreach interventions. We found that several clinical characteristics present
at the last available clinic visit were associated with subsequent deaths. These included older
age, low blood pressure, a central nervous syndrome, and a low pre-ART CD4+ T-cell
count. Whether or not these specific factors will be operative in other settings with other
care paradigms requires further study, but these data provide proof-of-concept that discrete
factors can be identified at the time of last clinic visit that are predictive of subsequent death.
This suggests that programs may be able to efficiently target which lost patients to seek after
they fail to return and how urgently to do so.
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We found important heterogeneity in outcomes that challenge prevailing notions.
Extrapolating the experience of the 48 lost patients we directly interviewed to all patients
still alive, 66 patients (59% of the total 111 lost) had attended a different care facility in the
prior 3 months. The same extrapolation would yield 56 patients (50%) having taken ART in
the prior 30 days. These transfers should be considered favorable outcomes because patients
are still in care and likely transferred to a more accessible clinic. The heterogeneity may
mean that using losses to follow-up as an end point in epidemiologic studies or combining
them together with death may be aggregating very different outcomes. Novel approaches,
such as sampling, may better distinguish heterogeneous outcomes among the lost.

The validity of this sampling-based approach depends on the proportion of patients sought
whose vital status is ascertained. The higher proportion found, the less potential bias. As
proof that a high percentage of vital status ascertainment is possible, we determined vital
status in 87% of patients sought. Interestingly, the distance a lost patient resided from clinic
did not influence our ability to find him, although our analysis was admittedly
underpowered to detect anything but large effects. We attribute high ascertainment of vital
status to several factors. Our tracker had intimate knowledge of the community’s terrain and
understanding and sensitivity to issues involving searching for persons with HIV/AIDS.
Ample time (up to several days) was allowed to search for lost patients.

This study does have limitations. One is that with substantial socioeconomic, geographic,
and programmatic differences across African-based treatment settings, our findings may not
necessarily generalize to other clinics. Specifically, just as how our previously reported 5-
fold difference in mortality after sampling-based correction for those lost to follow-up8 may
not necessarily be the right correction factor for all other settings, the reasons for not
returning to clinic and the diversity of outcomes after becoming lost may differ as well. For
example, our finding that transportation was a major reason for loss to follow-up is in
contrast with a report from urban South Africa.11 This suggests that reasons for loss likely
differ across treatment delivery settings. We therefore believe that diverse treatment
programs, as part of routine monitoring and evaluation, need to conduct their own analyses
of losses to follow-up. Another limitation is that although our sample was unselected and
consecutive, it was not a formal random sample. Hence, our findings could theoretically be
biased in directions that are difficult to predict. However, our sample was objectively
identified by an electronic medical record system that captures all visits and assembled by a
data manager with no prior knowledge of the patients and hence no predilection for whom to
track or not. Furthermore, the lack of substantial differences in characteristics between the
lost patients whom we tracked in the community and all other lost patients suggests that the
sample was representative. A third limitation is that although we have no reason to doubt the
truthfulness of the responses given for failure to report to clinic, it is conceivable that
patients may have withheld less socially desirable responses. Because only extensive in-
depth interviews (which were beyond the scope of our cost-efficient approach) may have
brought out these responses, our findings should not be considered to be definitive.
Furthermore, a comparison group, which we did not have, would allow for a quantitative
estimate of the effect of each factor reported on actual loss to follow-up. The final limitation
is that working with data collected during routine clinical care in a resource-limited setting
did result in our having a substantial number of missing CD4+ T-cell values for the analysis
of predictors of death among the lost patients. It is theoretically possible that these missing
determinations may not have been missing at random and hence could lead to bias.

Although not a threat to the validity of our findings, one potential criticism of our sampling
approach is that it does not offer all lost patients the extra encouragement to return to care
that might be conferred by a visit from a tracker. This underscores the fact that this
sampling-based strategy is a tool for understanding outcomes and not a retention
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intervention per se. Clearly, if resources permitted, it would be preferable to search for all
lost patients, but because this is rarely the case in the African setting, a sampling-based
approach offers a resource-efficient means for individual clinics to understand the local
circumstances regarding their losses to follow-up and can be used to target outreach efforts
to the right patients at the right time. Interestingly, recent data from a resource-rich setting
found a rate of loss to follow-up comparable to resource-limited settings,24 suggesting that a
sampling-based approach to understand losses to follow-up would be appropriate there as
well.

In summary, we used a sampling-based approach to understand the reasons for and
outcomes of patients who become lost to follow-up after initiation in Africa. Among those
deemed lost, we found a high percentage of both adverse and favorable outcomes. Deaths
often occur shortly after interaction with the clinic, suggesting that they are caused by
conditions that evolved while in care. Major reasons for not returning to the original clinic
were transportation, money, and employment/child care responsibilities. The reasons for and
outcomes of losses may not be the same across varied national, cultural, and program
settings in Africa, and hence, different regions will need to study their own lost patients. To
do this, we believe that a sampling-based approach is both cost efficient and feasible.
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FIGURE 1.
Flow chart of HIV-infected patients initiating ART at the ISS clinic in Mbarara, Uganda,
between January 1, 2004, and September 30, 2007.
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FIGURE 2.
Time to loss to follow-up among patients starting ART between January 1, 2004, and
September 30, 2007. The 95% confidence bands are shown with dashed lines. Because
definition of loss to follow-up required 6 months of absence, there are no events in the first 6
months.
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FIGURE 3.
Time to death in a sample of 111 patients lost to follow-up whose vital status was
ascertained through tracking in the community. Time 0 is defined as the date of the last
recorded clinic visit. The 95% CIs are shown with dashed lines.
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