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Abstract

Background: Despite increases in HIV testing, only a fraction of people newly diagnosed with HIV infection enter
the care system and initiate antiretroviral therapy (ART) in South Africa. We report on the design and initial
enrollment of a randomized trial of a health system navigator intervention to improve linkage to HIV care and TB
treatment completion in Durban, South Africa.

Methods/Design: We employed a multi-site randomized controlled trial design. Patients at 4 outpatient sites were
enrolled prior to HIV testing. For all HIV-infected participants, routine TB screening with sputum for mycobacterial
smear and culture were collected. HIV-infected participants were randomized to receive the health system
navigator intervention or usual care. Participants in the navigator arm underwent a baseline interview using a
strengths-based case management approach to assist in identifying barriers to entering care and devising solutions
to best cope with perceived barriers. Over 4 months, participants in the navigator arm received scheduled phone
and text messages. The primary outcome of the study is linkage and retention in care, assessed 9 months after
enrollment. For ART-eligible participants without TB, the primary outcome is 3 months on ART as documented in
the medical record; participants co-infected with TB are also eligible to meet the primary outcome of completion of
6 months of TB treatment, as documented by the TB clinic. Secondary outcomes include mortality, receipt of CD4
count and TB test results, and repeat CD4 counts for those not ART-eligible at baseline. We hypothesize that a
health system navigator can help identify and positively affect modifiable patient factors, including self-efficacy and
social support, that in turn can improve linkage to and retention in HIV and TB care.

Discussion: We are currently evaluating the clinical impact of a novel health system navigator intervention to
promote entry to and retention in HIV and TB care for people newly diagnosed with HIV. The details of this study
protocol will inform clinicians, investigators, and policy makers of strategies to best support HIV-infected patients in
resource-limited settings.

Trial registration: Clinicaltrials.gov. unique identifier: NCT01188941.
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Background
The dual epidemics of HIV and TB remain a leading
health care challenge in South Africa [1,2]. Despite rapid
expansion in the availability of antiretroviral therapy
(ART), only about half of HIV-infected individuals are in
care [3]. The period following HIV diagnosis but prior
to ART initiation represents a time of very high mortal-
ity, attributable in part to late TB diagnosis and poor
rates of TB treatment completion [2,4-6]; TB remains
the leading cause of death among HIV-infected individ-
uals [7]. Interventions focused on integrating intensive
TB screening into HIV diagnostic services and improv-
ing linkage to HIV and TB care would be of substantial
benefit in controlling these epidemics.
Previous studies have shown that the paucity of symp-

toms, transportation barriers, stigma, and lack of self-
efficacy and social support are all factors that negatively
affect the likelihood of entering and remaining in HIV
care [8,9]. While most interventions have focused on
retaining patients in care or improving ART adherence
[10-14], few studies have addressed the multiple barriers
faced by HIV-infected individuals before entering care.
A randomized controlled trial of a brief case manager
intervention in the US improved linkage and retention
in care at 12 months [15,16]. However, no randomized
studies of case managers or navigators to improve link-
age to HIV care have been reported from resource-
limited settings with high HIV and TB prevalence.
This paper describes the rationale and the design of a

randomized controlled trial that aims to establish the ef-
ficacy of an in-person and mobile phone-based health
system navigator (HSN) intervention in improving link-
age to HIV and TB care among newly diagnosed HIV-
infected outpatients in Durban, South Africa, and to
evaluate the cost and cost-effectiveness of this interven-
tion. We hypothesize that the HSN intervention will im-
prove linkage to and retention in care for these diseases
and lead to higher rates of ART initiation and TB treat-
ment completion compared to the standard of care.

Methods
Study rationale
The design of this study is grounded in the Andersen
model of health services utilization, which identifies en-
vironmental and patient characteristics that influence
health-seeking behaviors [17,18]. Andersen recognizes
predisposing factors (i.e. demographic characteristics),
enabling factors (factors that represent the actual ability
to obtain care), and perceived needs (symptoms, values,
and knowledge about health and the health care system),
which together determine an individual’s use of the
health care system [17,18]. The goal of the trial is to
evaluate the efficacy of a strengths-based case manage-
ment approach, implemented by HSNs, for effecting
modifiable patient factors that will improve linkage to
HIV and TB care [19].

Study design
The study is a multi-site randomized controlled trial,
known locally as the Sizanani (Zulu for “Help Each
Other”) Trial. Participants were enrolled at four sites in
the greater Durban area. These sites comprised two
hospital-affiliated outpatient departments and two muni-
cipal clinics (e.g. nurse-driven primary health care sites).
All patients were enrolled in the study and randomized
prior to HIV testing to reduce differential acceptance
rates by results of HIV testing. Participants were tested
for HIV and all newly-identified HIV-infected partici-
pants received TB screening. HIV-infected participants
were either in the intervention group, and were assigned
to a HSN, or the control group, the current usual care
in Durban (Figure 1). Nine months following enrollment,
medical records will be reviewed, and all participants
will be contacted by telephone to assess linkage to HIV
care and TB treatment completion. Follow-up for the
study is ongoing.

Randomization
After completing the baseline questionnaire, enrolled
participants were randomized, prior to HIV testing, to
the intervention or the usual care arm. Randomization
was stratified by site and gender, with blocks of varying
length. Randomization assignments were created by
the Boston-based Data Coordinating Center. A
randomization table that was inaccessible to the South
African research assistants was embedded in a Handheld
Assisted Patient Interview (HAPI) device and provided
randomization assignments for consecutive study
numbers.

Setting and participants
Participants were enrolled at four outpatient sites in
KwaZulu-Natal. McCord Hospital predominantly serves
an urban population in the greater Durban area.
McCord was part of the PEPfAR-funded scale-up of
ART from 2004 to 2012. St Mary’s Hospital is a state-
aided district hospital, serving a peri-urban population,
which began offering PEPfAR-funded ART starting in
2003. In addition, participants were enrolled in two pri-
mary health municipal clinics: Mariannridge and
Tshelimnyama. In August 2012, the McCord enrollment
site closed; enrollment continued at the other three sites.
All adults (≥18 years old), English- or Zulu-speaking
were eligible if they met the following criteria: presenting
Monday through Friday for outpatient care, voluntarily
had an HIV test, were able and willing to give informed
consent, reported no prior positive HIV test, were will-
ing to share HIV and TB test results with research staff,
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and were not known to be pregnant at the time of
screening.

Enrollment procedures
Eligible participants signed a consent form (in English or
in Zulu) in a private area, and the research assistant then
administered a baseline questionnaire comprised of de-
tailed demographic information, as well as clinical infor-
mation including depression, social supports and self-
identified barriers to engaging in care. At enrollment,
participants also provided contact details, as well as the
contact information for a family member or friend who
could be telephoned if the participant could not be
reached. Participants were asked their preference for
Zulu or English SMS text. Participants then underwent
counseling and rapid HIV testing by the study sites’ HIV
counseling staff as per standard South African protocol
[20] and received test results immediately. All HIV-
infected participants were counseled regarding the
meaning of the HIV test result, the appropriate next
steps, and how to obtain HIV treatment if needed; they
were offered venipuncture for a CD4 count, and
instructed to return for results approximately two weeks
later. HIV-infected participants were then seen by a
Sizanani nurse who administered a brief standardized
TB symptom questionnaire and obtained history related
to prior and current TB treatment. Participants expecto-
rated a single sputum specimen, spontaneously or using
nebulized 3% hypertonic saline, if needed. Sputum speci-
mens were transported daily to the TB laboratory of the
University of KwaZulu-Natal. All sputum samples were
stained to assess for acid fast bacillus (AFB) smear, and
were processed for Mycobacterium tuberculosis culture
with drug susceptibility testing. The TB nurse contacted
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participants upon receipt of a positive AFB or culture,
and they were directed to the site TB nurse for registra-
tion and TB treatment initiation.

Health System Navigator (HSN) intervention
The HSN provided focused personalized support to pa-
tients in the period immediately following HIV diagno-
sis, with or without an accompanying TB diagnosis, to
improve linkage to care. The HSN sought to identify and
influence modifiable patient factors, including self-
efficacy and social support, through a strengths-based
case management approach [19,21]. The HSN conducted
a brief strengths-based interview to help patients identify
their own assets to overcome barriers to obtaining care.
They were also provided with lists of local HIV and TB
care facilities to assist participants with identifying a
convenient and acceptable care site if the participant did
not want to receive care at the study site. The HSNs
provided their study mobile phone number to partici-
pants, and were available to respond to questions. Lastly,
the HSNs physically showed participants the location
where blood could be taken for a CD4 count, as well as
the location of the HIV clinic. Participants then contin-
ued with their routine care at the study site. Once the
patient left the clinic, the HSN contacted the subject
through regularly scheduled SMS reminders to retrieve
test results and keep appointments, as well as providing
psychosocial support through regular telephone calls
(Table 1). During each telephone contact, the HSN
assessed where participants are on the HIV and TB care
pathway (Figure 2). The HSN downloaded weekly re-
ports from the study database which contains lists of pa-
tients due for SMS and telephone calls. Each SMS was
delivered in the subject’s preferred language and did not
mention the study site, HIV or TB. The content of the
SMS was standardized, but the message was dictated by
the subject’s position in the care pathway. For example,
if blood for a CD4 count had been taken, but the subject
had not yet picked up the results, the SMS read
“Sizanani: please pick up results in the next week.” All
patient contacts and the time required for attempted
Table 1 Health System Navigator (HSN) phone call and
SMS schedule

Week Number Post-Enrollment

1 1.5 3 4 6 8 12 16

Type of Contact* SMS X X X X

Phone X X† X X X‡
*If participants are not reached at the time of a telephone call, the contact
schedule is intensified by turning the next designated SMS reminder into a
phone call. For example, if a subject is not reached at the week 1 phone call,
the week 1.5 SMS becomes a phone call. The contact schedule differs slightly
by study site, based on the site-specific time to return for CD4 count results.
†HSN calls subject’s alternative contacts if the subject is still unreachable.
‡ Participants are considered unreachable if the HSN still cannot contact them.
patient contacts were logged daily by the HSN to allow
for an assessment of the personnel time required to per-
form the intervention.

Usual care
Patients randomized to the usual care arm were given a
date and time to return two weeks later to receive their
CD4 count results from the HIV counselors. As in the
intervention arm, patients with a positive HIV test were
redirected to the TB focal point at each site. A trained
study nurse administered a brief questionnaire regarding
TB symptoms and collects a sputum specimen. Patients
then proceeded to the clinician, where they resumed
their usual care. The participants in the usual care arm
had no further contact with the study staff until the 9-
month follow-up phone call.

Research personnel training
The study staff included a project manager, one enrolling
research assistant at each site, one HSN at each site, one
TB nurse at each site, two follow-up research assistants,
and two data entry personnel. Training was conducted
by a team consisting of the principal investigator, a be-
havioral scientist, a Durban-based social worker, and the
head of the Data Coordinating Center, and included lec-
tures, question/answer, information-sharing, interactive
problem solving and role plays. Some training was com-
mon to all study staff. TB nurses received training in
universal precautions and safe handling of sputum speci-
mens. The HSNs, experienced counselors with more ad-
vanced education, received training in strengths-based
case management [19]. HSNs were provided with stan-
dardized definitions of patient barriers (for example,
competing needs, transportation, fear) and strengths (for
example, self-efficacy, familial emotional support, spir-
ituality) assessed at each patient contact. In addition,
HSNs were given scripts and probes to prepare for their
encounters with patients. The staff also received training
in the ethical conduct of research and confidential hand-
ling of data from the principal investigator and the NIH
online course on the protection of human research par-
ticipants [22].

Follow-up process
Outcomes regarding successful linkage to each step on
the HIV and TB care path are ascertained through re-
view of medical records and registers at the study sites.
In addition, external sources are used, including TB out-
comes from the Department of Health as well as deaths
as ascertained through the South African death registry.
Finally, all participants, regardless of study arm, are
contacted by telephone for a follow-up questionnaire,
with a minimum of 3 call attempts starting at 9 months
and finishing 12 months post-enrollment. The purpose
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of the 9 month follow-up questionnaire is to ascertain
information regarding HIV care obtained outside of the
study sites, as well as changes in family composition,
emotional health, social support, and barriers to care
compared to enrollment.
Outcome measures
Primary outcomes
The primary outcome of the study is linkage to and re-
tention in care assessed 9 months after enrollment for
those HIV-infected individuals eligible for ART or TB
treatment. The primary outcome is defined as: 1)
3 months on ART for ART-eligible HIV-infected pa-
tients, and 2) 6 months of TB treatment or 3 months on
ART for HIV-infected patients co-infected with TB.
Thus, for co-infected patients, a patient who links to ei-
ther HIV or TB treatment is considered to have success-
fully reached the primary outcome. In the primary
analysis, we will use data obtained from medical record
review and TB treatment outcomes as documented by
the Department of Health to minimize ascertainment
bias in the navigator arm. HIV care received outside of
the study sites will be assessed through self-report and
will be used in sensitivity analyses.
Secondary outcomes
HIV-infected participants who are not eligible for ART
or TB treatment at baseline cannot reach a primary out-
come, but may reach a secondary outcome. We will
examine mortality at 9 months, receipt of CD4 count re-
sults, receipt of TB laboratory results, attending ART lit-
eracy training for eligible participants, and repeat CD4
count for ART-ineligible participants at 6 months after
enrollment as secondary outcomes. We hypothesize that
people in the intervention group will be more likely to
undergo CD4 count testing and retrieve their CD4 count
and TB results.
Secondary outcomes will be derived from data col-

lected via medical record review and participant 9-
month follow-up interviews. Family members who an-
swer a deceased subject’s telephone will be queried re-
garding date and cause of death, if known. A list of
reported deaths and all unreachable patients will be
cross-referenced with the South African death registry
using South African identification numbers. Participants
will be considered lost to follow-up if they or their fam-
ily were unreachable by the study staff and do not ap-
pear in the national death registry.

Sample size
Based on our prior work at McCord and St. Mary’s Hos-
pitals, we estimated the HIV prevalence to be 35%
among enrollees, with approximately 20% of HIV-
infected enrollees co-infected with TB [23-25]. Based on
the ART-eligibility criteria at the start of the study, we
anticipated that 22% of enrolled participants would be
eligible to meet a primary outcome. Based on our prior
work, we expected 35% of HIV infected/TB negative pa-
tients in the control group to achieve the primary out-
come. Our power considerations were based on the
assumption that the intervention will affect HIV and TB
treatment outcomes similarly, which we thought reason-
able given the lack of data on linkage to care interven-
tions that distinguish between these groups. The study
was originally powered (90%) to detect a 27% increase in
linkage to care in the intervention arm. We planned to
enroll 4,745 participants in total, with 1,661 HIV-
infected individuals eligible to reach the study outcome.
In June 2012, the McCord Hospital HIV clinic closed

due to the conclusion of PEPfAR funding, thus we
ceased enrollment at the McCord outpatient department
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because participants could no longer meet the primary
outcome at the enrollment site. We redeployed the
McCord team to Mariannridge Clinic beginning in Au-
gust 2012. Additionally, with the approval of the trial
DSMB, we used actual trial data on HIV prevalence and
the proportion who receive a CD4 count to refine our
sample size requirements. The updated sample size
called for an additional 149 patients, for a new total of
4,894 participants, 1,714 of whom are HIV-infected.
Data collection
For HIV-related outcomes, the following data elements
are collected: dates and results of HIV test, CD4 count
and viral loads if available, dates of ART training, and
ART initiation. Data are obtained from electronic and
paper records, as well as patients’ self-report (Table 2).
Data on mortality will be obtained from clinical records,
follow-up telephone contacts, and the national death
registry.
For TB outcomes, the site of TB treatment, date of TB

treatment initiation, date of TB treatment completion,
date of assigned treatment outcome, and treatment out-
come (cured, treatment completed, treatment defaulted,
treatment failure, death) will be collected from study site
TB registers as well as from the Department of Health’s
TB outcomes database.
Information on research personnel resource utilization

will be collected, such as the HSN time spent in face-to
face contact with patients, sending SMS, and telephon-
ing participants. This will be used to inform an antici-
pated cost-effectiveness analysis. Table 2 provides a
complete list of data collection tools.
Table 2 List of study instruments, data elements and source o

Data collection
instruments

Time of ascertainment

Pre-screen
checkpoints

Day of enrollment Basic demographic in

Screening and
baseline
questionnaire

Day of enrollment Demographic inform
barriers and competi

Contact information Day of enrollment Contact information
language for SMS

TB nurse
questionnaire

Day of enrollment TB symptoms and TB

Health system
navigator contact log

Day of enrollment and
throughout

Perceived barriers to
time spent contactin

Participant log Day of enrollment and
throughout

HIV test and CD4 res
treatment dates and

9-month follow-up
form

Patient telephone interview
9-mo after enrollment

HIV and TB care, dem
health, social support

Study completion
form

At 9-mo follow-up Study endpoint (deat

TB: Tuberculosis; HSN: Health system navigator.
Analysis plan—primary and secondary outcomes
The primary analysis will use the intent to treat ap-
proach. All randomized participants eligible to meet a
study outcome will be analyzed according to the arm
they were assigned to evaluate the efficacy of the naviga-
tor intervention. This analysis will include those whose
outcome cannot be ascertained at follow-up. We will as-
sume conservatively that participants who cannot be
found by study personnel and who do not have data
available in the medical record were not linked to care.
The first phase of the analysis will evaluate the success

of randomization in distributing baseline characteristics
evenly between the intervention and the usual care arms.
Baseline characteristics that are not balanced across the
study arms will be advanced into regression models,
evaluating the efficacy of the intervention, to address
possible confounding. Characteristics that are balanced
but that have an association with the outcome will also
be advanced to final models to reduce error variance. To
evaluate the hypothesis that the intervention will im-
prove linkage rates, we will use adjusted logistic regres-
sion modeling to determine successful linkage to care.
Secondary outcomes will be analyzed in a similar
fashion.
We will conduct a series of hypothesis-generating sec-

ondary analyses to examine the potential impact of sev-
eral predisposing (age, gender), enabling (social support,
self-efficacy), and perceived need factors (reason for HIV
testing) from the Andersen model [17,18] as moderators
and mediators of the intervention. We will build several
logistic regression models, one at a time, with inter-
action between study arm and age, gender, social sup-
port scale and reason for HIV testing, due to capped
f information

Data collected Source

formation and eligibility assessment Subject self report

ation, emotional health, social support,
ng needs to care

Subject self-report

to reach subject, including preferred Subject self-report

treatment history Subject self-report

care and strengths to overcome barriers,
g participants

Medical record, subject
self-report

ults and retrieval, ART initiation, TB
outcomes, date last seen

Medical record, death
registry, subject self-report

ographic and clinical updates, emotional
, and competing needs

Subject self-report

h, loss to follow-up, completed follow-up) Medical record, HSN log,
death registry
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sample size. These analyses will demonstrate whether
the intervention is differentially more efficacious in par-
ticular patient subgroups. If the intervention is effica-
cious in improving linkage to care, we will perform
additional analyses that attempt to identify the mechan-
ism of intervention effect, for example, whether the
intervention improves social support and self-efficacy,
and whether these improvements enhance linkage to
care. This hypothesis-generating analysis will be valuable
for determining whether future studies of this interven-
tion should target particular patient subgroups and
whether certain effects of the intervention (e.g. improve-
ment in self-efficacy) are especially integral to interven-
tion efficacy.

Ethics
Prior to trial initiation, investigators obtained approval
for all study components from the McCord Hospital
Medical Research Ethics Committee, the St. Mary’s Hos-
pital Research Ethics Committee and the Partners Insti-
tutional Review Board (Protocol 2011-P-001195, Boston,
MA). After the closure of the McCord study site, the
McCord Hospital Medical Research Ethics Committee
transferred the protocol to the University of KwaZulu-
Natal Biomedical Research Ethics Committee (BREC).
Questionnaires and consent forms were created in Eng-
lish, translated into Zulu, and back-translated; all trans-
lations and back-translations were submitted for Ethics
Committee review. Potential risks of participation in this
study are minimal to moderate. The risk of stress and
anxiety due to discussion about HIV, HIV testing, and
disclosure of HIV status is minimized by conducting all
discussions in a private space. Recruitment prior to HIV
testing also reduced the burden on the participant.
There is a risk of breach of confidentiality due to shared
cell phone use. To reduce this risk, SMS intentionally
contain no patient identifiers, and do not refer specific-
ally to HIV, TB, or the study site. None of the informa-
tion collected through this investigation will likely affect
a subject’s relationship with other individuals (e.g.,
patient-physician, family relationships) or influence the
subject’s HIV treatment at the research site. All data are
protected in locked cabinets or in password-protected
computers equipped with anti-virus software.

Enrollment results
Enrollment
Enrollment began on August 11, 2010 and ended on
January 16, 2013. Of 6,536 individuals screened, 4,954
(76%) met eligibility criteria; of those 4,903 (99%) were
enrolled over 29 months. In total, 1,546 people were en-
rolled at McCord (enrollment stopped at this site on Au-
gust 6, 2012), 2,188 at St Mary’s, and 1,169 at the two
primary health clinics. Overall, 39% of the participants
enrolled were HIV-infected (range: 30%–51%, depending
on the enrollment site), for a total of 1,899 HIV-infected
participants. As of July 15, 2013, 1,680 participants had
available TB sputum culture results and 216 had no spu-
tum sample available. Of those with culture results, 377
(22%) were identified as actively TB-infected by smear
and/or culture.

Follow-up
Follow-up and outcome ascertainment is ongoing, and
remains blinded to follow-up rates and outcomes across
arms. As of July 15, 2013, 114 participants (6%) had not
yet reached their 9-month assessment; 52 participants
(3%) were due for their 9-month follow-up. 1,329 (70%)
participants had completed their 9-month; 252 partici-
pants (13%) had died or withdrawn. Overall, this yields a
90% follow-up rate (87-90%) at the current time.

Discussion
Innovative strategies are urgently needed to improve
linkage to TB and HIV care, so that South Africans can
reap the maximum benefits from currently available life-
saving therapies. Although HIV testing efforts have ex-
panded recently in South Africa [26], a substantial pro-
portion of people newly diagnosed with HIV are not
retained in the care system [24,27-30]. While evidence
supports that behavioral and cognitive interventions can
be effective for improving ART adherence in sub-
Saharan Africa [31,32], few studies have rigorously eval-
uated approaches for increasing linkage to HIV care in
high-prevalence regions [31].
The Sizanani Trial is unique in its well-articulated

conceptual framework and its focus on the period imme-
diately following HIV diagnosis. The Sizanani interven-
tion includes an initial in-person strengths-based case
management session with a HSN, followed by both SMS
reminders and individualized phone support [15,16,19].
Phone calls and SMS reminders are tailored to each par-
ticipant’s stage on the HIV or TB care pathway, so that
content is maximally relevant. The study focuses on im-
proving both HIV and TB outcomes, given the deadly
synergy between these diseases [33,34]. Participants are
enrolled prior to their HIV test to reduce differential ac-
ceptance rates by results of HIV testing, facilitating a
representative sample of newly diagnosed individuals.
The study enrollment rate is very high (99%), similar to
a study of SMS reminders for ART adherence in Kenya
[10], which may reflect participants’ perception of im-
proved access to care through participation in research
[35].
Understanding better ways of linking and retaining

HIV-infected people in care has become increasingly ur-
gent in light of changing priorities in HIV treatment and
prevention initiatives. Test and treat programs cannot be
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successful without high rates of linkage to care [36,37],
the value of testing is substantively reduced if newly di-
agnosed individuals do not successfully initiate ART to
improve their own health. Similarly, retaining patients in
care and rapidly initiating them onto treatment is crucial
for decreasing HIV transmission for “treatment as pre-
vention” [31,38,39]. If the health system navigator inter-
vention is efficacious, this may represent an important
adjunct to biomedical interventions for decreasing sec-
ondary transmissions. One mathematical simulation
study of HIV testing and treatment strategies in South
Africa found that improving linkage to and retention in
care was associated with a 55% lower rate of new infec-
tions compared to universal testing and treatment alone
[36]. If the HSN is effective at improving linkage to HIV
and/or TB care, we will be uniquely poised to evaluate
the cost, cost-effectiveness, and long-term clinical im-
pact of the intervention.
This design has several limitations. We assume that

the majority of participants link to care at the four study
sites where medical records will be reviewed. However,
participants could enter care at other clinics offering
HIV care in Durban. This problem was exacerbated
when the McCord enrollment site closed, and partici-
pants enrolled there were required to seek HIV care
elsewhere. We are actively evaluating their outcomes.
Specifically, we are determining how many McCord HIV
clinic patients were successfully transferred to another
clinic [40]. In addition, the use of self-report introduces
some reporting bias; however, the primary analysis will
be based on outcomes obtained using medical records,
clinic registers, TB outcomes reported to the Depart-
ment of Health, and the national death registry.
Despite the increasing availability of ART for HIV-

infected individuals in South Africa, patients continue to
access care very late and suffer from extremely high
rates of mortality early after diagnosis. A substantial pro-
portion of those diagnosed with HIV never link to HIV
care and therefore fail to gain access to the personal and
public health benefits of HIV and TB treatment. Yet lit-
tle is known about how best to target patient- and
contextual-level interventions to improve access to care.
This trial has the potential to inform physicians, govern-
ment, and policy makers on how to maximize the bene-
fits of both ART and TB treatments through a strategy
of timely and integrated HIV and TB diagnosis and link-
age to care.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
IVB, CEC, RPW, KAF, EL, DR, JG, and JNK conceived and designed the study.
IVB, TG, SMC, and JG collected and assembled the data. IVB and MR drafted
the article. CEC, LMB, DR, JG, SMC, TG, AE, KAF, JNK, RPW, and EL critically
revised the article for important intellectual content. All authors read and
approved the final manuscript.

Acknowledgements
We would like to recognize the hard work and valuable contributions of the
research staff. We thank the clinical sites for their dedication to research, and
we gratefully acknowledge the study participants.

Funding sources
This protocol is supported by the National Institute of Mental Health R01
MH090326 (IVB) and R01 MH073445 (RPW); the Harvard University Center for
AIDS Research P30 AI060354; the National Institute of Arthritis and
Musculoskeletal and Skin Diseases K24 AR057827 (EL); the National Center for
Research Resources (the Harvard Catalyst UL1 RR 025758); the Burke Global
Health Fellowship (IVB); and the Claflin Distinguished Scholar Award (IVB).
The funders had no role in the study design, the data collection and the
analysis, the decision to publish, or in the preparation of the manuscript.

Author details
1Division of General Medicine, Massachusetts General Hospital, Boston, MA,
USA. 2Division of Infectious Diseases, Massachusetts General Hospital, Boston,
MA, USA. 3Medical Practice Evaluation Center, Massachusetts General
Hospital, Boston, MA, USA. 4Harvard Medical School, Boston, MA, USA.
5Harvard University Center for AIDS Research, Harvard University, Cambridge,
MA, USA. 6McCord Hospital, Durban, South Africa. 7Data Coordinating Center,
Boston University School of Public Health, Boston, MA, USA. 8St. Mary’s
Hospital, Mariannhill, Durban, South Africa. 9Division of General Pediatrics,
Department of Medicine, Boston, Children’s Hospital, Boston, MA, USA.
10Department of Epidemiology and Biostatistics, Boston University School of
Public Health, Boston, MA, USA. 11Department of Health Policy and
Management, Harvard School of Public Health, Boston, MA, USA.
12Department of Orthopedic Surgery, Brigham and Women’s Hospital,
Boston, MA, USA. 13Division of Rheumatology, Brigham and Women’s
Hospital, Boston, MA, USA. 14Division of Infectious Disease, Brigham and
Women’s Hospital, Boston, MA, USA. 15Department of Biostatistics, Boston
University School of Public Health, Boston MA, USA.

Received: 8 August 2013 Accepted: 20 August 2013
Published: 26 August 2013

References
1. UNAIDS: HIV and AIDS estimates (2011). [http://www.unaids.org/en/

regionscountries/countries/southafrica/].
2. World Health Organization: Global tuberculosis report 2012. http://apps.who.

int/iris/bitstream/10665/75938/1/9789241564502_eng.pdf.
3. World Health Organization: Epidemiological country profiles - HIV & AIDS

2008. South Africa. [http://www.afro.who.int/en/clusters-a-programmes/dpc/
acquired-immune-deficiency-syndrome/aids-country-profiles.html].

4. Lawn SD, Harries AD, Anglaret X, Myer L, Wood R: Early mortality among
adults accessing antiretroviral treatment programmes in sub-Saharan
Africa. AIDS 2008, 22:1897–1908.

5. Lawn SD, Myer L, Harling G, Orrell C, Bekker LG, Wood R: Determinants of
mortality and nondeath losses from an antiretroviral treatment service
in South Africa: implications for program evaluation. Clin Infect Dis 2006,
43:770–776.

6. Losina E, Bassett IV, Giddy J, Chetty S, Regan S, Walensky RP, Ross D, Scott
CA, Uhler LM, Katz JN, Holst H, Freedberg KA: The “ART” of linkage: pre-
treatment loss to care after HIV diagnosis at two PEPFAR sites in Durban,
South Africa. PLoS One 2010, 5:e9538.

7. World Health Organization: TB /HIV facts 2011-2012. http://www.who.int/tb/
publications/TBHIV_Facts_for_2011.pdf.

8. Khumalo-Sakutukwa G, Morin SF, Fritz K, Charlebois ED, Van Rooyen H,
Chingono A, Modiba P, Mrumbi K, Visrutaratna S, Singh B, Sweat M,
Celentano DD, Coates TJ: Project accept (HPTN 043): a community-based
intervention to reduce HIV incidence in populations at risk for HIV in
sub-Saharan Africa and Thailand. J Acquir Immune Defic Syndr 2008,
49:422–431.

9. Govindasamy D, Ford N, Kranzer K: Risk factors, barriers and facilitators for
linkage to art care in sub-saharan africa: a systematic review. AIDS 2012,
26:2059–2067.

http://www.unaids.org/en/regionscountries/countries/southafrica/
http://www.unaids.org/en/regionscountries/countries/southafrica/
http://apps.who.int/iris/bitstream/10665/75938/1/9789241564502_eng.pdf
http://apps.who.int/iris/bitstream/10665/75938/1/9789241564502_eng.pdf
http://www.afro.who.int/en/clusters-a-programmes/dpc/acquired-immune-deficiency-syndrome/aids-country-profiles.html
http://www.afro.who.int/en/clusters-a-programmes/dpc/acquired-immune-deficiency-syndrome/aids-country-profiles.html
http://www.who.int/tb/publications/TBHIV_Facts_for_2011.pdf
http://www.who.int/tb/publications/TBHIV_Facts_for_2011.pdf


Bassett et al. BMC Infectious Diseases 2013, 13:390 Page 9 of 9
http://www.biomedcentral.com/1471-2334/13/390
10. Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG, Goldstein MP, De
Walque D, MacKeen L, Haberer J, Kimaiyo S, Sidle J, Ngare D, Bangsberg DR:
Mobile phone technologies improve adherence to antiretroviral
treatment in a resource-limited setting: a randomized controlled trial of
text message reminders. AIDS 2011, 25:825–834.

11. Simoni JM, Pearson CR, Pantalone DW, Marks G, Crepaz N: Efficacy of
interventions in improving highly active antiretroviral therapy adherence
and HIV-1 RNA viral load: a meta-analytic review of randomized
controlled trials. J Acquir Immune Defic Syndr 2006, 43(Suppl 1):S23–S35.

12. Harries AD, Zachariah R, Lawn SD, Rosen S: Strategies to improve patient
retention on antiretroviral therapy in sub-Saharan Africa. Trop Med Int
Health 2010, 15(Suppl 1):70–75.

13. Kushel MB, Colfax G, Ragland K, Heineman A, Palacio H, Bangsberg DR: Case
management is associated with improved antiretroviral adherence and
CD4+ cell counts in homeless and marginally housed individuals with
HIV infection. Clin Infect Dis 2006, 43:234–242.

14. Mannheimer SB, Morse E, Matts JP, Andrews L, Child C, Schmetter B,
Friedland GH: Sustained benefit from a long-term antiretroviral
adherence intervention: results of a large randomized clinical trial. J
Acquir Immune Defic Syndr 2006, 43(Suppl 1):S41–S47.

15. Gardner LI, Metsch LR, Anderson-Mahoney P, Loughlin AM, Del Rio C,
Strathdee S, Sansom SL, Siegal HA, Greenberg AE, Holmberg SD: Efficacy of
a brief case management intervention to link recently diagnosed HIV-
infected persons to care. AIDS 2005, 19:423–431.

16. Craw JA, Gardner LI, Marks G, Rapp RC, Bosshart J, Duffus WA, Rossman A,
Coughlin SL, Gruber D, Safford LA, Overton J, Schmitt K: Brief strengths-
based case management promotes entry into HIV medical care: results
of the antiretroviral treatment access study-II. J Acquir Immune Defic Syndr
2008, 47:597–606.

17. Andersen RM: Revisiting the behavioral model and access to medical
care: does it matter? J Health Soc Behav 1995, 36:1–10.

18. Andersen R, Newman JF: Societal and individual determinants of medical
care utilization in the United States. Milbank Mem Fund Q Health Soc 1973,
51:95–124.

19. Saleebey D: The strengths perspective in social work practice. 5th edition.
Boston: Allyn & Bacon; 2009.

20. South Africa National Department of Health: Clinical GUIDELINES for the
management of HIV & AIDS in adults and adolescents. ; 2010. http://www.
fidssa.co.za/Guidelines/2010_Adult_ART_Guidelines.pdf.

21. Rajabiun S, Mallinson RK, McCoy K, Coleman S, Drainoni ML, Rebholz C,
Holbert T: “Getting me back on track”: the role of outreach interventions
in engaging and retaining people living with HIV/AIDS in medical care.
AIDS Patient Care STDS 2007, 21(Suppl 1):S20–S29.

22. NIH Office of Extramural Research: Protecting human research participants.
http://phrp.nihtraining.com/users/login.php.

23. Bassett IV, Giddy J, Nkera J, Wang B, Losina E, Lu Z, Freedberg KA, Walensky
RP: Routine voluntary HIV testing in Durban, South Africa: the experience
from an outpatient department. J Acquir Immune Defic Syndr 2007, 46
(2):181–186.

24. Bassett IV, Regan S, Chetty S, Giddy J, Uhler LM, Holst H, Ross D, Katz JN,
Walensky RP, Freedberg KA, Losina E: Who starts antiretroviral therapy in
Durban, South Africa?… not everyone who should. AIDS 2010, 24(Suppl
1):S37–S44.

25. Bassett IV, Wang B, Chetty S, Giddy J, Losina E, Mazibuko M, Bearnot B, Allen
J, Walensky RP, Freedberg KA: Intensive tuberculosis screening for HIV-
infected patients starting antiretroviral therapy in Durban, South Africa.
Clin Infect Dis 2010, 51:823–829.

26. Republic of South Africa Department of Health: Global aids response progress
report 2012. http://www.unaids.org/en/dataanalysis/knowyourresponse/
countryprogressreports/2012countries/ce_ZA_Narrative_Report.pdf.

27. Clouse K, Pettifor AE, Maskew M, Bassett J, Van Rie A, Behets F, Gay C, Sanne
I, Fox MP: Patient retention from HIV diagnosis through one year on
antiretroviral therapy at a primary health care clinic in Johannesburg,
South Africa. J Acquir Immune Defic Syndr 2013, 62:e39–e46.

28. IRIN humanitarian news and analysis. South Africa: National HIV testing
campaign disappoints; 2010. http://www.irinnews.org/Report/90410/SOUTH-
AFRICA-National-HIV-testing-campaign-disappoints.

29. Fox MP, Rosen S: Patient retention in antiretroviral therapy programs up
to three years on treatment in sub-Saharan Africa, 2007-2009: systematic
review. Trop Med Int Health 2010, 15(Suppl 1):1–15.
30. Kranzer K, Govindasamy D, Ford N, Johnston V, Lawn SD: Quantifying and
addressing losses along the continuum of care for people living with
HIV infection in sub-Saharan Africa: a systematic review. J Int AIDS Soc
2012, 15:17383.

31. Barnighausen T, Tanser F, Dabis F, Newell ML: Interventions to improve the
performance of HIV health systems for treatment-as-prevention in sub-
Saharan Africa: the experimental evidence. Curr Opin HIV AIDS 2012,
7:140–150.

32. Mills EJ, Lester R, Ford N: Adherence to antiretroviral therapy: supervision
or support? Lancet Infect Dis 2012, 12:97–98.

33. Bassett IV, Chetty S, Wang B, Mazibuko M, Giddy J, Lu Z, Walensky RP,
Freedberg KA, Losina E: Loss to follow-up and mortality among HIV-
infected people co-infected with TB at ART initiation in Durban, South
Africa. J Acquir Immune Defic Syndr 2012, 59:25–30.

34. Gupta A, Wood R, Kaplan R, Bekker LG, Lawn SD: Prevalent and incident
tuberculosis are independent risk factors for mortality among patients
accessing antiretroviral therapy in South Africa. PLoS One 2013, 8:e55824.

35. Mystakidou K, Panagiotou I, Katsaragakis S, Tsilika E, Parpa E: Ethical and
practical challenges in implementing informed consent in HIV/AIDS
clinical trials in developing or resource-limited countries. SAHARA J 2009,
6:46–57.

36. Bendavid E, Brandeau ML, Wood R, Owens DK: Comparative effectiveness
of HIV testing and treatment in highly endemic regions. Arch Intern Med
2010, 170:1347–1354.

37. Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG: Universal voluntary
HIV testing with immediate antiretroviral therapy as a strategy for
elimination of HIV transmission: a mathematical model. Lancet 2009,
373:48–57.

38. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC,
Kumarasamy N, Hakim JG, Kumwenda J, Grinsztejn B, Pilotto JH, Godbole
SV, Mehendale S, Chariyalertsak S, Santos BR, Mayer KH, Hoffman IF,
Eshleman SH, Piwowar-Manning E, Wang L, Makhema J, Mills LA, De Bruyn
G, Sanne I, Eron J, Gallant J, Havlir D, Swindells S, Ribaudo H, Elharrar V,
Burns D, et al: Prevention of HIV-1 infection with early antiretroviral
therapy. N Engl J Med 2011, 365:493–505.

39. Jia Z, Ruan Y, Li Q, Xie P, Li P, Wang X, Chen RY, Shao Y: Antiretroviral
therapy to prevent HIV transmission in serodiscordant couples in China
(2003-11): a national observational cohort study. Lancet 2012. http://dx.
doi.org/10.1016/S0140-6736(12)61898-4.

40. Cloete C, Regan S, Giddy J, Erlwanger A, Freedberg KA, Walensky RP, Losina
E, Bassett IV: Large-scale, rapid transfer of HIV-infected patients from hospital-
based to primary health clinics in South Africa: an assessment of self-reported
linkage to care [Abstract]. Miami Fl: 8th International conference on HIV
Treatment and Prevention Adherence; 2013.

doi:10.1186/1471-2334-13-390
Cite this article as: Bassett et al.: A randomized trial to optimize HIV/TB
care in South Africa: design of the Sizanani trial. BMC Infectious Diseases
2013 13:390.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.fidssa.co.za/Guidelines/2010_Adult_ART_Guidelines.pdf
http://www.fidssa.co.za/Guidelines/2010_Adult_ART_Guidelines.pdf
http://phrp.nihtraining.com/users/login.php
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2012countries/ce_ZA_Narrative_Report.pdf
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2012countries/ce_ZA_Narrative_Report.pdf
http://www.irinnews.org/Report/90410/SOUTH-AFRICA-National-HIV-testing-campaign-disappoints
http://www.irinnews.org/Report/90410/SOUTH-AFRICA-National-HIV-testing-campaign-disappoints
http://dx.doi.org/10.1016/S0140-6736(12)61898-4

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Methods
	Study rationale
	Study design
	Randomization
	Setting and participants
	Enrollment procedures
	Health System Navigator (HSN) intervention
	Usual care
	Research personnel training
	Follow-up process
	Outcome measures
	Primary outcomes
	Secondary outcomes

	Sample size
	Data collection
	Analysis plan—primary and secondary outcomes
	Ethics

	Enrollment results
	Enrollment
	Follow-up

	Discussion
	Competing interests
	Authors’ contributions
	Funding sources
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


