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Abstract
Objective—We report rates and risk factors for attrition in the first cohort of patients followed
through all stages from HIV testing to ART initiation.

Design—Cohort study of all patients diagnosed with HIV between January and June, 2009.

Methods—We calculated the proportion of patients who completed CD4 cell counts and initiated
ART or remained in pre-ART care during two years of follow-up, and assessed predictors of
attrition.

Results—Of 1,427 patients newly diagnosed with HIV, 680 (48%) either initiated ART or were
retained in pre-ART care for the subsequent two years. One thousand eighty-three patients (76%)
received a CD4 cell count and 973 (90%) returned for result; 297 (31%) had CD4 cell count < 200
cells/μl and of these, 256 (86%) initiated ART. Among 429 patients with CD4 > 350 cells/μl, 215
(50%) started ART or were retained in pre-ART care. Active TB was associated with lower odds
of attrition prior to CD4 cell count (OR: 0.08; 95% CI: 0.03–0.25) but also higher odds of attrition
prior to ART initiation (OR: 2.46; 95% CI: 1.29–4.71). Lower annual income (≤ $US125) was
associated with higher odds of attrition prior to CD4 cell count (OR 1.65; 95% CI: 1.25–2.19), and
prior to ART initiation among those with CD4 cell count > 350 cells/μl (OR: 1.74; 95% CI: 1.20–
2.52). After tracking patients through a national database, the retention rate increased to only 57%.
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Conclusion—Fewer than half of patients newly diagnosed with HIV initiate ART or remain in
pre-ART care for two years in a clinic providing comprehensive services. Additional efforts to
improve retention in pre-ART are critically needed.
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Introduction
The majority of patients in resource-poor settings initiate antiretroviral therapy (ART) with
advanced HIV/AIDS, which is associated with higher mortality and increased HIV
transmission [1–14]. Earlier ART initiation will require earlier diagnosis, effective linkage
of newly diagnosed patients with HIV treatment services, and ongoing monitoring to
determine when the patient qualifies for ART. Yet, several studies from resource-poor
settings have reported high rates of attrition along each stage of the pathway from HIV
testing to ART initiation [4, 5, 15–39].

A recently published review, which included 28 studies from Africa, found that the median
(range) of patients retained at each stage was low: 59% (35%-88%) of patients were retained
in care from HIV testing to completion of CD4 cell count or clinical staging, 46%
(31%-95%) from staging to ART eligibility, and 68% (14%-84%) from ART eligibility to
ART initiation [40]. Most studies reported on retention in only one stage in the process of
ART initiation, and it is therefore not possible to determine the proportion of patients who
test positive for HIV who are staged, remain in pre-ART care until they are eligible, and
then initiate ART. The authors estimated a median completion of the above three stages of
17%, with an 80% confidence interval of 7 to 32%.

The Haitian Study Group on Kaposi’s Sarcoma and Opportunistic Infections (GHESKIO) in
Port-au-Prince, Haiti, follows patients from HIV testing through pre-ART care, to ART
initiation and follow-up. Attrition is low among patients once they start ART; only 6% of
patients who receive at least one month of ART at GHESKIO are lost to follow-up within
the subsequent two years [41]. We conducted a study to determine the proportion of patients
newly diagnosed with HIV at GHESKIO who complete CD4 cell count testing, and either
start ART or remain in pre-ART care for the subsequent two years, and we assessed risk
factors for attrition prior to ART. This is the first cohort of patients followed through all
stages of pre-ART care.

METHODS
Setting and Patients

This study was conducted at the GHESKIO clinic in Port-au-Prince, Haiti. GHESKIO is the
oldest and largest HIV testing facility in Haiti, providing voluntary counseling and testing
(VCT) for HIV since 1985. GHESKIO tests nearly 30,000 patients per year for HIV. About
10 to 14% of HIV tests at GHESKIO are positive each year, representing about 10% of new
cases of HIV diagnosed nationwide. There are 176 VCT centers and 86 ART clinics in
Haiti; 73 VCT and 32 ART clinics are located in the West Department, which includes Port-
au-Prince.

Comprehensive HIV/AIDS treatment is provided free of charge to all who present for care,
with the majority living in Port-au-Prince. Eighty-five percent of GHESKIO patients are
self-referred for HIV testing; 15% are referred from other physicians or by HIV-infected
partners for testing. Due to GHESKIO’s long history of providing testing and treatment
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services, patients come directly to GHESKIO for HIV testing, rather than being referred
from mobile or community-based VCT campaigns or outside VCT clinics. All persons > 13
years of age who tested positive for HIV for the first time at GHESKIO between January 1
and June 30, 2009 were included in the analysis. Data collection continued until June 29,
2011; two years of follow-up data were collected for each patient.

Clinical Care during the Pre-ART Period at GHESKIO
At GHESKIO, pregnant women and severely ill patients receive rapid HIV testing with
same-day results; pregnant women also receive same-day syphilis testing, with same-day
treatment. Other patients are given an appointment with a social worker to receive HIV test
results within the subsequent week. At the time of HIV testing, all patients are queried about
cough, and all those with cough of at least five days duration are screened for tuberculosis
(TB) by medical history and physical examination, chest radiography, and sputum smear for
acid fast bacilli (AFB) as described previously [42]. TB and HIV services are co-delivered,
and TB treatment is generally started on the day of TB diagnosis.

CD4 cell counts are conducted on-site at GHESKIO and results are available two days later.
Patients usually receive three pre-ART visits with the physician and social worker for
medical evaluations and ART readiness counseling. However, those in urgent need of
therapy start ART as early as the day of HIV testing. Patients not yet eligible for ART are
provided with counseling and prophylaxis against opportunistic infections; they are
scheduled to return to the clinic every month for the first three months, and then evaluated
quarterly by a doctor or nurse. All care is provided according to WHO guidelines [43].
Transportation subsidies and reminder phone calls for those who miss visits are provided
after patients start ART, but not in the pre-ART period.

Data Collection and Statistical Analysis
We collected demographic information (age, gender, education, income, and residence
zone), dates and results of HIV tests and CD4 cell counts, dates of TB treatment and ART
initiation, and clinic visit dates from the electronic medical record (EMR) for a period of
two years from the date of HIV testing for each patient. Attrition prior to CD4 cell count
was defined as no CD4 cell count within 12 months after HIV testing, as has been
recommended in other publications [44]. Patients with an initial CD4 cell count < 200 cells/
μl met the definition of pre-ART attrition if they had not started ART within the study
period, and were not known to have transferred care to another site. Patients with an initial
CD4 cell count > 350 cells/μl met the definition of pre-ART attrition if they had not initiated
ART, had no pre-ART visits in the four months prior to the end of the two-year study
period, and were not known to have transferred to another site. Attrition was defined as
occurring during the first year if there was no visit in the final four months of the first year.

Data were entered into an Excel Database (Microsoft, Redmond, Washington), and then
converted to SAS version 9.2 (SAS Institute Inc., Cary, North Carolina). We conducted
bivariate and multivariate analyses of attrition prior to CD4 cell count, attrition prior to ART
initiation (for those with CD4 cell count < 200 cells/μl), and attrition prior to ART initiation
or end of the two-year study period (for those with CD4 cell count > 350 cells/μl) using the
following variables: gender and active TB as binary variables; and age, education, annual
income, residence zone, and baseline CD4 cell count as categorical variables. We did not
conduct these analyses for patients with CD4 cell counts ranging from 200 to 350 cells/μl,
because during the time period of the study, the WHO guidelines changed from
recommending ART for all patients with a CD4 cell count < 200 cells/μl to recommending
ART for all patients with a CD4 cell count < 350 cells/μl[43]. For all multivariate models,
we used a stepwise logistic regression method. Variables that were significant at the 0.10
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level in bivariate analysis were included in the initial multivariate model, and a P value of
0.05 was required for retention in the final model. We used the Wald confidence interval
(CI) for adjusted odds ratios (ORs) and reported 95% CIs. Institutional review board
approval was obtained from all participating institutions.

The Haitian Ministry of Health (MSPP) and the National Alliance of State and Territorial
AIDS Directors (NASTAD) manage the national HIV/AIDS Surveillance System (HASS), a
national case-based HIV surveillance database. Patients can be tracked through their HIV
infection (reported diagnosis through reported death) based on their demographic and
clinical characteristics at the national level through this system, but patient-level data is not
shared between clinic sites, as it is not part of the MSPP’s HASS data sharing and
confidentiality agreement. In October, 2012, the GHESKIO EMR was reviewed for all
patients that were lost to care during the study period, to determine if they later returned to
care. With the approval of the Ministry of Health, NASTAD (authors CD, MG, and GM)
searched the national database for all patients that did not return to care at GHESKIO, to see
if patients that were lost to follow-up (LTFU) at GHESKIO later received clinical care at an
outside clinic.

RESULTS
From January 1 to June 30, 2009, 14,104 persons > 13 years of age were tested for HIV at
the GHESKIO VCT clinic, and 1550 patients (11%) tested positive. Of these, 1427 patients
(92%) had their first positive test; 123 patients (8%) were excluded because they had had a
prior positive HIV test at GHESKIO. All patients with a first positive HIV test at GHESKIO
during the study period were included.

Table 1 describes the baseline characteristics of the study population. The median age was
34 years (interquartile range [IQR]: 27 to 42), and 62% were women. Fifty-six percent
reported no school or primary school only, and 63% reported earning ≤ $US125 per year.
One thousand two hundred ninety patients (91%) lived within the greater Port-au-Prince
area. The median CD4 cell count was 320 cells/μl (IQR: 163 to 495) among those who
completed testing. One hundred and sixteen patients (8%) were diagnosed with TB at the
time of HIV testing.

Among the 1,427 patients who tested positive for HIV, a total of 680 (48%) either initiated
ART or were retained in pre-ART care for two years after HIV testing (see Figure 1). One
hundred thirteen patients (8%) were pregnant women; they received same-day test results.
Of these, 94 (83%) had blood drawn for CD4 cell count, and 82 (87%) returned for the
result. Among these 82 patients, 64 (78%) were alive and in-care at two years, 12 (15%)
were lost to follow-up during pregnancy, and 6 (7%) were lost to care after delivery. Among
the other 1,314 patients, 1,181 (90%) returned for HIV test results. Of these, 989 (84%) had
blood drawn for CD4 cell count and 891 (90%) returned for the test result.

Among the 1,294 patients in the cohort who returned for their HIV test result, 1,083 patients
(84%) had blood drawn for CD4 cell count within the subsequent 12 months. The median
time from HIV testing to receipt of the CD4 cell count was nine days (IQR: 8 to 13). As
illustrated in Figure 2A, 81% of patients who ever received a CD4 cell count had the test
during the first two weeks after HIV testing. Among the 1,083 patients who had blood
drawn for a CD4 cell count, 110 patients (10%) did not return for the test result. Of these, 36
(33%) had a CD4 cell count < 200 cells/μl, 24 (22%) had between 200 and 350 cells/μl, and
50 (45%) had > 350 cells/μl. CD4 cell counts were similar between those who returned and
those who did not return for their test results. Of the 973 patients who received CD4 cell
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count results, 297 (31%) had CD4 cell count < 200 cells/μl, 247 (25%) had between 200 and
350 cells/μl, and 429 (44%) had a CD4 cell count > 350 cells/μl.

Patients with CD4 cell counts < 200 cells/μl were eligible for ART using the WHO
guidelines in place at the time of the study [43] and 256 of these patients (86%) initiated
ART a median of eight days (IQR: 3 to 23) after blood was drawn for CD4 cell testing. As
illustrated in Figure 2B, 82% of those who started ART did so within 6 weeks of CD4 cell
testing. Among patients with CD4 cell count between 200 and 350 cells/μl, 202 (82%)
initiated ART, seven (3%) were retained in pre-ART care for the subsequent two years after
HIV testing, and 38 (15%) were lost to care or known to have died prior to ART initiation.
Among patients with a CD4 cell count > 350 cells/μl, 72 (17%) initiated ART, 143 (33%)
were retained in pre-ART care for the subsequent two years after HIV testing, and 214
(50%) were lost to care or known to have died prior to ART initiation.

In patients who did not yet qualify for ART, attrition usually occurred within months after
HIV testing. Among patients who were lost to care, 32 of 38 (84%) with CD4 cell count
between 200 and 350 cells/μl and 141 of 220 (64%) with CD4 cell count > 350 cells/μl were
lost within the first six months after HIV testing, and 35 (92%) and 178 (81%) respectively,
were lost within 12 months after HIV testing. It is noteworthy that all patients in our study
population had undergone HIV testing from six to 12 months prior to the devastating
earthquake that struck Port-au-Prince in January 2010.

In multivariate analysis, attrition prior to CD4 cell testing was more common among
patients younger than 35 years of age compared to those 35 years and older (OR: 1.84; 95%
CI: 1.42–2.37), and among patients with an annual income of $US125 or less compared to
those earning more than $US125 per year (OR 1.65; 95% CI: 1.25–2.19). Attrition was less
common among patients with active TB at HIV testing (OR: 0.08; 95% CI: 0.03–0.25),
compared to those without active TB at HIV testing (see Table 2). Among patients with
CD4 cell count < 200 cells/μl, higher odds of attrition prior to ART initiation were
associated with primary or lower education, compared to at least some secondary education,
(OR: 2.27; 95% CI: 1.31–3.92), CD4 cell count below 150 cells/μl, compared to CD4 cell
count of 150–199 cells/μl (OR: 2.36; 95% CI: 1.17–4.72), and active TB at the time of HIV
testing (OR: 2.46; 95% CI: 1.29–4.71) (see Table 3).

Among patients with CD4 cell count > 350 cells/μl, in multivariate analysis, attrition was
more common among those with an annual income of $US125 or less compared to those
earning more than $US125 per year (OR: 1.74; 95% CI: 1.20–2.52) (see Table 4). No other
factors were significantly associated with attrition in the multivariable analysis.

We tracked the 747 patients who were lost to care prior to ART during the study period
using the national HIV/AIDS Surveillance System (described above) and the GHESKIO
EMR. Fifty-one patients (7%) returned to GHESKIO after the study period ended, and 696
(93%) did not return. Among these 696 patients who were lost to care at GHESKIO, 690
(99%) were identified in the national HIV/AIDS Surveillance System, meaning their HIV
diagnosis and/or follow-up disease event was reported to the MSPP. Eighty-four of these
patients (12%) received care in an outside clinic after being lost to care at GHESKIO; of
these, 54 (64%) received care in only one other clinic after GHESKIO, and 30 (36%)
received care at more than one other clinic. Patient-level detail was not available on these
patients due to confidentially agreements with the HIV/AIDS Surveillance System. If these
patients were classified as in care, then the proportion of the total cohort (n = 1,427) who
started ART or remained in care would increase from 48% (n = 680) to 57% (n = 815).
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DISCUSSION
We analyzed rates of attrition from HIV testing to ART initiation in a cohort of patients
newly diagnosed with HIV, and found that fewer than 50% of patients initiated ART or were
retained in pre-ART care during two years of follow-up. High rates of attrition were
observed at each stage from HIV testing to ART initiation, regardless of baseline CD4 cell
count. Nearly one-quarter of patients newly diagnosed with HIV did not remain in care long
enough to complete CD4 cell testing. Among those with a CD4 cell count < 200 cells/μl,
nearly one-quarter of patients were not known to have initiated ART – in nearly half of these
cases, the patient had not received their CD4 cell count result to confirm they qualified for
ART. Among patients with CD4 cell count > 350 cells/μl, only half initiated ART or were
retained in pre-ART care in our clinic for the subsequent two years after HIV testing. We
tracked patients who were lost to care using the GHESKIO EMR and Haiti’s national HIV/
AIDS Surveillance System database, and found that some patients either returned to
GHESKIO after the study period ended, or received care at another clinic; even with the
inclusion of these patients, the retention rate increased to only 57%.

Though we report a high rate of pre-ART attrition, it is lower than those described in most
published studies from other resource-poor settings. As described above, Rosen et al.
estimated that 17% of patients newly diagnosed with HIV remain in care to start ART. In
their review of 28 African studies, 59% of patients were retained in care from HIV testing to
completion of CD4 cell count or clinical staging, 46% from staging to ART eligibility, and
68% from ART eligibility to ART initiation [40]. Studies from South Africa have reported
that 39% to 86% of eligible patients initiated ART [23, 24, 26, 27, 30, 37]. This proportion
ranged from 31% to 86% in reports from Mozambique, Uganda, Ethiopia, Kenya, and
Malawi [16, 19, 33, 35, 39, 45]. The median time from staging to ART initiation among
ART-eligible patients in these studies ranged from 16 days to 3.6 months, and all four sites
with at least 30% attrition had median delays of at least two months [19, 23, 26, 37] Among
patients with CD4 cell counts > 350 cells/μl, rates of retention in care (with variable
definitions) range from 4% to 60% in reports from Malawi, South Africa, and Cambodia
[20, 29, 31, 36]. Reasons for this variation in retention rate have not been evaluated, and
comparisons are limited by differing definitions, but it is likely that both structural and
patient-level factors play a role.

Patients in the pre-ART period face many of the same barriers to attendance as patients on
ART, including transportation, financial constraints, and work and child-care responsibilities
[15, 16, 19, 21, 32, 33, 35, 45–55]. Yet, the attrition rates reported during the pre-ART
period – both at GHESKIO and in other resource-poor settings – are much higher than those
reported among patients who have already initiated ART [7, 8, 56–63]. Among patients who
receive at least one month of ART at GHESKIO, only 6% are lost to follow-up within the
subsequent two years [41]. Retention in care during the post-ART period is facilitated by the
provision of transportation subsidies, phone calls for missed appointments, a dedicated ART
clinic, and nutritional supplementation for those in need [64, 65]. In many clinics, including
ours, these interventions are provided only after patients start ART, due to budget
limitations. Our findings suggest that interventions to decrease barriers to attendance will be
most effective in the early period after HIV testing. Most patients who had not received a
CD4 cell count within two weeks after HIV testing in our cohort were already lost to follow-
up. Furthermore, among those with CD4 cell count < 200 cells/μl, most patients who had
not initiated ART within six weeks after CD4 cell testing were already lost to care. These
findings are consistent with those of other studies finding a high rate of attrition in the early
period after presentation, and preventable delays in ART initiation [45, 53, 54].
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We attribute the association between annual income and retention in pre-ART care in our
study to the greater ability of higher income patients to overcome financial barriers to clinic
attendance. If additional funding was available, we could extend these services to patients in
the pre-ART period. Such funding could have a major impact on mortality if it improved
ART uptake among those who qualify for therapy, as detailed tracking studies have found
that 28% to 58% of ART-eligible patients who have defaulted in the pre-ART period have
died, most within 2 months of attrition [33, 35, 38, 49] We also found that higher education
is associated with improved retention; we attribute this to a greater understanding of the
importance of remaining in pre-ART care. Higher income and education have been
associated with higher rates of ART initiation in other studies as well [18, 45, 54, 55]. It is
also possible that these variables are surrogates for unstable residence. We measured
residence zone (see Tables 2, 3, and 4), but change in residence was not captured. It will be
important to measure change in residence in future studies.

Though pregnant patients in our cohort received same-day HIV test results, over one-fourth
did not complete a CD4 cell count. Of those who did complete CD4 cell testing, an
additional fifth were LTFU during pregnancy or after delivery. These findings are similar to
other reports from resource-poor settings [25, 66]. Point-of-care CD4 cell testing, which is
becoming more widely available, may improve test completion rates. The new WHO
guidelines for mother-to-child prevention, which now recommend consideration of lifetime
therapy regardless of CD4 cell count, may improve retention in care among pregnant women
[67].

We found that active TB at HIV diagnosis was associated with completion of CD4 cell
count; this finding has not been reported elsewhere. GHESKIO is the only site we are aware
of that screens all patients for TB in the HIV VCT center, and provides same-day TB testing
and treatment. We attribute the high rate of CD4 cell completion to the immediate provision
of services to patients who present with TB symptoms. Interestingly, a diagnosis of active
TB was associated with a lower rate of ART initiation among patients with a CD4 cell count
< 200 cells/μl, which we attribute to a high rate of mortality in this group of patients, as
those that do not return for follow-up in the pre-ART period are not tracked to distinguish
loss to care from death.

Younger patients were more likely to drop out of care prior to receiving a CD4 cell count.
Other studies have suggested that adolescents have poorer ART treatment outcomes than
adult patients [68–70]. In response, GHESKIO opened an adolescent ART clinic in 2007 in
a new facility with a specialized staff and the provision of patient incentives such phone
cards, transportation subsidies, scholarships and prizes, free dental care, and peer counseling
and other psychosocial support. Waiting times decreased from four hours to one hour, and
one-year retention in care for adolescents on ART increased from 70% to 91% [71]. If
further studies confirm that adolescents also have poorer pre-ART outcomes, then additional
interventions will be warranted to retain them in care.

Though we were able to track patients who were lost to care at GHESKIO using the national
HIV/AIDS Surveillance database to determine if they sought care at another clinic, our
study was limited by our inability to determine the outcome for those who did not seek
further care. We suspect that many patients with advanced AIDS who do not return for care
have died. Haiti also suffered a devastating earthquake on January 12, 2010, with the
displacement of large numbers of people in Port-au-Prince. However, most attrition in our
cohort occurred in the first year of follow-up, prior to the earthquake. Since GHESKIO
provides comprehensive testing and treatment services, our study findings may not be
generalizable to settings where patients receive VCT at stand-alone or mobile VCT clinics,
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where patients with positive test results face the additional barrier of referral to a separate
clinic for HIV treatment services.

In summary, fewer than half of patients who were newly diagnosed with HIV in our cohort
either started ART or were retained in pre-ART care for the subsequent two years. There are
high rates of attrition at every step from HIV testing to ART initiation, regardless of baseline
CD4 cell count. In the future, it will be important to determine the complete outcome for
patients that are lost to care prior to ART initiation. Additional efforts to identify barriers
and improve retention in pre-ART are critically needed.
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Figure 1.
Patient Attrition from HIV testing to ART Initiation at GHESKIO
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Figure 2A. Number of Weeks from HIV Test to CD4 Cell Count*
*Number of weeks from HIV test to blood draw for CD4 cell count; note that an additional
26 patients had blood drawn for CD4 cell count from weeks 13 to 52, with a maximum
number of 2 tests per week.
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Figure 2B. Number of Weeks from CD4 Cell Count to ART Initiation*
*Number of weeks from blood draw for CD4 cell count to ART initiation among patients
with CD4 cell count < 200 cells/μl; note that an additional 26 patients initiated ART from
weeks 13 to 73, with a maximum number of 2 patients initiating ART per week.
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Table 1

Baseline Characteristics of Patients Newly Diagnosed with HIV

Characteristic Value

Female sex – no. (%) 889 (62)

Age – no. (%)

 ≤ 24 years 241 (17)

 25 to 34 years 477 (33)

 35 to 44 years 414 (29)

 ≥ 45 years 295 (21)

Resident of Port-au-Prince – no. (%) 1,290 (91)

Annual Income – no. (%)

 None 640 (45)

 $US 1 to $US125 260 (18)

 > $US125 525 (37)

Education – no. (%)

 None 368 (26)

 Primary school 430 (30)

 Secondary school or higher 629 (44)

Tuberculosis at HIV testing – no. (%) 116 (8)

CD4 cell count – no. (%)

 < 200 cells/μl 333 (31)

 200 to 349 cells/μl 271 (25)

 350 to 500 cells/μl 212 (20)

 ≥ 500 cells/μl 267 (25)
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