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5 Proposal Summary 
Study Title Same day community-based ART initiation versus clinic-based 

pre-ART assessment and counselling for individuals newly tested 
HIV-positive during community-based HIV testing in rural 
Lesotho – a randomized study 

Study Background Early start of ART has been shown to be beneficial to the infected 
individual as well as to prevent further transmission from the 
individual to other individuals. To link individuals who test HIV-
positive to care for start of ART proves however, difficult, 
particularly in low-resource settings. To achieve the 90-90-90 
targets of the United Nations Programme on HIV/AIDS 
(UNAIDS) 90% linkage to care will be the most difficult target to 
reach. Innovative approaches that are not too resource-intensive to 
be implemented at a larger scale are needed. This study aims to 
assess if in case of a new HIV diagnosis during community-based 
HTC proposition of same day ART-start improves linkage to care 
and subsequently viral suppression as compared to standard of care 
consisting of pre-ART clinic visits for adherence counselling. 

Study Objectives Primary Objectives 
To compare in both arms 

1. Linkage to care within 3 months after HIV-diagnosis (participant 
attends the clinic for HIV care at least once within 3 months after 
HIV-diagnosis) 

2. Viral suppression 12 months after diagnosis of HIV  
Secondary objectives 
a.) To compare between both groups mortality and loss to follow-up  
b.) To compare clinical outcomes at 12 months in both groups: 

haemoglobin, CD4-count, new clinical WHO 3 or 4 events 
c.) To compare viral suppression rates 6 months after ART-start 

Primary purpose Health Service Delivery Research 

Study Category A, minimal risk to participants 

Type of study Prospective randomized-controlled study 

Number of study-arms 2 (1 intervention arm, 1 control arm) 

Intervention Model:  Parallel assignment 

Masking  Open label 

Indication Diagnosis of previously untreated HIV-infection during community-
based HIV testing and counselling (HTC) 

Recruitment From February to May 2016 community-based HTC-campaigns will be 
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conducted in randomly selected areas in the district of Butha-Buthe. 
Participants who test HIV-positive and who have never been on ART 
will be assessed for eligibility. 

Major eligibility criteria − ≥ 18 years of age 

− never been on triple ART 

− written informed consent 

Intervention and Control Intervention: 
Same-day start of anti-retroviral therapy (ART) after diagnosis of HIV 
and spaced refill follow-up thereafter (2weeks – 6 weeks – 3 – 6 – (9) - 
12 months) 
Control: 
Standard-of-care: at least 2 pre-ART visits for adherence counselling and 
laboratory work-up and after ART-start monthly refill-visits. 

Primary Endpoints 1. Linkage to care within 3 months after diagnosis of HIV 
(participants attends the clinic for HIV care within 3 months 
after diagnosis of HIV) 

2. Viral suppression 12 months after the diagnosis of HIV 

Study Duration February 2016 to September 2018 
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6 Background and literature review 
In November 2014 the Joint United Nations Programme on HIV/AIDS (UNAIDS) declared the 90-90-
90 targets for 2020 as an intermediate step towards ending the AIDS epidemic as a global health threat 
by 2030 [1, 2] . The targets are that 90% of HIV-infected individuals know their HIV-status, of these 
90% receive sustained ART and 90% of these achieve viral suppression. If achieved, the 90-90-90 
targets will result in 73% of all HIV-infected individuals having a suppressed viral load (VL) by 2020. 
The UNAIDS estimate that achievement of the 90-90-90 goal would result in a reduction of new HIV-
infections from 2 million at present to 500’000 per year [3].  
The rationale of the 90-90-90 targets lies in the preventive potential of ART. Mathematical modelling 
concludes that universal ART-coverage could stop the epidemic  [4-6]. The landmark HPTN 052 
study in 2011 showed that treatment of an HIV infected partner reduced the risk of transmission to the 
uninfected partner in discordant couples by 96%  [7]. Long-term follow-up results from this study 
presented at the IAS-conference in July 2015 further confirmed the preventive effect of ART [8], but 
only if ART successfully suppressed VL [9]. Despite knowing since 2011 the preventative benefit of 
starting ART as early as possible, the positive effect of early ART for the infected individual has only 
been shown recently. The TEMPRANO trial conducted in Ivory Coast showed that starting ART 
before CD4-cells dropped below 500 cells/mL resulted in lower rates of severe infections and 
mortality [10]. The recent START-trial that was conducted in several countries across America, 
Europe, Africa, and Asia was stopped after an interim-analysis showed net health benefit for those 
starting ART before CD4-count dropped below 500 cells/mL [11]. Evidence from these two trials led 
the World Health Organization (WHO) to issue the recommendation on September 30, 2015 that 
anyone infected with HIV should begin ART as soon as possible after diagnosis [12].  
This “treat all” strategy is now endorsed by a broad community of scientists, patient-organizations, 
donors, non-governmental organisations, civil-rights activists, and politicians, who signed the 
Vancouver Consensus in 2015 [13]. It bears, however, also unpreceded challenges to resource-limited 
settings where HIV is hyperendemic. First, there are practical challenges, such as the supply of tests, 
reagents, and drugs as well as the availability of sufficient human resources in the health sector [14]. 
Second, the “seek-test-treat” strategy poses implementation and clinical challenges [15], in particular 
to the Continuum of Care Cascade. 

6.1 The Continuum of Care Cascade 
The Continuum of Care Cascade (“the cascade”) involves the steps HIV-infected individuals have to 
take in order to achieve viral suppression. It starts at knowing the HIV-status, continues with linkage 
to care after a positive HIV-test, initiation of ART, uninterrupted continuation of ART (called 
retention in care), and ends with viral suppression documented through regular VL monitoring [16]. 
Already prior to announcement of the “treat all” approach, weaknesses in the care cascade often 
hampered the effectiveness of HIV-programs in resource-rich as well as resource-poor settings [17-
19].  
In Sub-Saharan Africa the care cascade is still quite far from the 90-90-90 targets. According to 
UNAIDS in 2013 only 45% of individuals were aware of their HIV-status, 39% of diagnosed 
individuals received ART and 29% of infected individuals on ART had achieved viral suppression [2]. 
Innovative, effective, and practical approaches for improving the treatment cascade are thus urgently 
needed [20, 21]. 

Achieving 90% HIV testing coverage 
Uptake of HIV testing and counselling (HTC) in a standard clinical setting is usually low [22-
24]. Several studies concluded that HTC-provision outside clinical settings in communities is 
feasible, acceptable and results in a higher uptake of HTC, particularly among populations 
that are usually hard to reach, such as men or first-time testers [22, 25-28]. Home-based HTC 
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shows high acceptance in the community [29-33], results in high uptake among hard to reach 
populations  [22-28, 34-36], and is advocated by the WHO [37]. Our group conducted a 
cluster-RCT comparing home-based HTC to HTC in mobile clinics and found that home-
based HTC resulted in an acceptance rateof 92.5% (versus 86.7% in mobile clinics), and 
reached more children, men, and first-time testers [38]. This trial showed that home-based 
HTC may be an effective tool to achieve 90% testing coverage but first feasibility, 
effectiveness, and efficiency of large-scale home-based HTC need to be established. 

Achieving 90% linkage to care 
Linkage to care after an initial positive HIV-test result has been described as the “Achilles’ heel” of 
the care cascade [39]. Most studies from Sub-Saharan Africa report linkage rates lower than 50%  [40-
44]. In the trial on home-based HTC mentioned above, only 25% of newly tested HIV-positive 
individuals accessed care within one month after the test [38]. Following community-based HTC-
campaigns conducted by Population Services International (PSI) in Lesotho, about 45% of newly 
identified HIV-positive individuals linked to care within 3 months (PSI, personal communication).  
On the other hand, several observational intervention studies and trials from Sub-Saharan Africa 
reported that single interventions can indeed improve linkage to care: point-of-care CD4 count directly 
after a positive HIV-test [45], immediate start of cotrimoxazole prophylaxis [46], incentives such as 
food-assistance [47], extended post-test counselling, or community-workers accompaniment led to 
higher linkage rates [48-50]. However, two reviews critically noted in this context that controlled 
studies testing programmatic intervention-packages for improving linkage to care are still largely 
missing  [51, 52]. Furthermore, it must be noted that interventions, such as intensified patient-
accompaniment or food-support are resource intensive and may work in small NGO-driven projects, 
but are not sustainable on a larger scale [53]. 
In a systematic review addressing barriers for linkage to care, transport cost and distance were the 
most frequent factors for patients not enrolling in care after a positive HIV-test  [54]. On the rationale 
of reducing travel-time and cost for patients, the CASCADE-trial will test the effectiveness of same-
day home-based ART-initiation after a positive HIV-test together with a reduction of the frequency of 
follow-up visits to the clinic as a pragmatic and programmatically feasible approach to improve the 
HIV-cascade in the time of “test-and-treat” policies.  

Achieving 90% viral suppression 
Data on virologic outcomes from larger cohorts in Sub Saharan Africa are still scarce because of 
delays in scaling up VL-monitoring  [55]. Most studies report viral suppression rates among adult 
patients between 80 and 90%  [56, 57]. In Lesotho our group found a viral suppression rate ranging 
from 86.7% for adult patients on zidovudin/lamivudin/nevirapin regimen to 93.8% for patients on 
tenofovir/lamivudin/efavirenz  [58]. In line with other studies reporting much lower viral suppression 
rates in children (likely due to the difficulty of maintaining adherence and drug-dosing especially in 
small children [59-62]), we found that only 72% of children on first-line ART for ≥ 6 months were 
virally suppressed [63].  
Based on currently available data, 90% viral suppression seems to be the first of the 90-90-90 targets 
to be in reach – at least among adults. Of note, however, until now most studies reporting viral 
outcomes were cross-sectional and were conducted at tertiary clinics or in programs with particular 
support from non-governmental organizations. Moreover, all studies only enrolled patients who had 
started ART based on old starting criteria, such as CD4 cell count <350cells/mL. In a treatment-for-all 
approach with rapid ART-initiation for all individuals after positive HIV-test, irrespective of their 
CD4-count, a higher share of patients may have poor adherence resulting in higher rates of virologic 
failures [20, 64, 65]. 
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6.2 Rationale of the proposed study 
On the way to  achieve the 90-90-90 targets, the second 90, linkage to care, appears to be the 
most difficult one  [39]. Our group recently demonstrated in a cluster-randomized trial that in 
home-based HTC campaigns in Lesotho more than 90% of the rural population accepts HIV-
testing  [38]. After a positive test result, however, linkage to care was found to be extremely 
poor (25%), even though newly tested individuals received on-site-post-test counselling, 
clinical staging and point-of-care CD4-testing. From a cohort analysis of our research group, 
we found that only about 80% of patients are retained in care 12 months after ART-initiation  
[66].  
This fact unequivocally stresses the clear need for testing intervention packages that address 
linkage to and retention in care  [52]. Time constraints and transport costs are frequently 
identified barriers for not accessing ART [54, 67] suggesting that reducing transport costs and 
travel time for patients prior to starting and while on ART has the potential to improve 
linkage and retention.  
The proposed study will test an intervention package consisting of same-day, community-
based ART initiation after a positive HIV test, and subsequently reduced frequency of ART 
visits during follow-up. Because the final goal of 90-90-90 is to achieve viral suppression in 
individuals who are HIV-infected, the trial will not only assess linkage to and retention in care 
but also the rates of viral suppression 12 months after HIV diagnosis. 

7 Research Objectives (general and specific) 
General aim of the proposed research project 
The research project aims to test an intervention package for persons newly tested HIV-
positive during community-based HTC campaigns. The intervention package consists of 
same-day community-based ART-start and subsequently spaced follow-up visits. This 
intervention package will be compared to standard of care (referring to facility for ART-
initiation and subsequently monthly follow-up visits) in terms of linkage to care, one-year 
retention in care and viral suppression one year after the test result. 

7.1 Primary Objectives 
To compare between the intervention and the control arms 

3. Linkage to care within 3 months after HIV-diagnosis  
4. Viral suppression 12 months after HIV-diagnosis  

7.2 Secondary objectives 
To compare between the intervention and the control arms 
d.) 12-month mortality and loss to follow-up  
e.) Clinical outcomes at 12 months: haemoglobin-level, CD4-cell count, body-weight, diagnosis of new clinical 

WHO 3/4 events 
f.) Viral suppression rates 6 months after ART-initiation 

7.3 Exploratory objective 
To explore feasibility of achieving 90-90-90 in the study areas and resources needed. 

7.4 Objectives of nested studies 1 & 2 
See section -, page 24 
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8 Research Design and Methods 

8.1 Overview of design characteristics 
Primary Purpose: Health Services Research 
Type of study: prospective randomized-controlled study 
Number of study-arms: two (1 intervention arm, 1 control arm) 
Allocation: 1:1 randomization 
Intervention Model: Parallel Assignment 
Masking: Open Label 

8.2 Place of study 
The study will be conducted in the district of Butha-Buthe, more specifically within the 
catchment areas of the following six health facilities: Butha-Buthe Government Hospital, 
Seboche Mission Hospital, Boiketsiso Health Center, Rampai Health Center, Ngoajane Health 
Center, Linakeng Health Center. All facilities are in an already established close collaboration 
with SolidarMed.  
SolidarMed, the Swiss Organization for Health in Africa, is a not-for-profit organization 
supporting public and faith-based facilities in Lesotho in the delivery of ART since 2005 in 
the districts of Butha Buthe and Thaba Tseka. SolidarMed is working within the national 
health system with the aim to improve health for the population in its intervention area by 
strengthening integrated primary health care and adding to new knowledge and evidence.  

8.3 Intervention and Control 

Intervention 
The intervention-package entails 2 major interventions. Intervention 1: same-day clinical and 
laboratory assessment with proposition of same-day ART-start after a new HIV-diagnosis. 
Intervention 2: reduced frequency of follow-up visits after ART-initiation (for more detailed 
description see section 8.10, page 16). 

Control: 
The control-group follows the standard-of-care in Lesotho that is similar to most settings in Sub 
Saharan Africa. Participants newly tested HIV-positive who are in the control group receive post-test 
counselling and a referral letter with an appointment at their health facility. After having received 
baseline-assessment and at least 2 adherence counselling sessions at different days at the facility, they 
qualify for starting ART (for more detailed description see section 8.10, page 16).  

8.4 Endpoints 

8.5 Primary endpoints 
1. Linkage to care within 3 months 

Definition: participant attends the clinic for follow-up at least once within 90 days after HIV-diagnosis 
2. Viral suppression 12 months after the positive HIV-test result during the home-base HTC-campaign 

Definition: 11 to 14 months after diagnosis of HIV-infection the participant has a VL<100copies/mL.  

8.6 Secondary endpoints 
1. 12-month mortality and loss to follow-up  

Definition “loss to follow-up”: participant has not attended the clinic for follow-up between months 11 and 
14 after the positive HIV-test 
Definition “one-year mortality”: participant has died < 365 days after the positive HIV-test result 
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2. Clinical outcomes 12 months after the positive HIV-test result 
Definition “clinical outcomes”: Change in values of body-weight (kg), CD4-cell count (cells/mL), and 
haemoglobin (g/dL) between day of positive HIV-test result and 12-month follow-up visit (11 to 14 months 
after positive HIV-test result); Number of newly recorded clinical WHO-stage 3 or 4 events between 
baseline and 12-month follow-up visit (11 to 14 months after positive HIV-test result) 

3. Viral suppression 6 months after ART-initiation (≠ after positive HIV test result) 
Definition “viral suppression”: VL < 100copies/mL at 5 to 7 months after ART initiation 

8.7 Exploratory endpoints 
1. Testing coverage achieved through the community-based HTC-campaigns (see nested study, page 24) 
2. ART coverage achieved one year after testing-campaigns 
3. Resources needed to achieve the exploratory endpoints 1&2 

8.8 Eligibility 

Inclusion criteria 
− HIV infection newly diagnosed during community-based HTC-campaigns 

Comment: In line with the new WHO-recommendations issued in September 2015  [12], in this trial all 
HIV-infected persons are eligible to start ART, irrespective of their CD4-count.  

− Never been on triple-ART (women who once received mono- or bi-therapy as part of previous treatment for 
prevention of mother-to-child transmission but never received ART consisting of 3 drugs simultaneously are 
eligible) 

− Lives and/or works in the district of Butha-Buthe and declares to seek follow-up at one of the 6 health 
facilities involved in the study 

− Age ≥ 18 years 
− Signed written informed consent 

Exclusion 
− Pregnant or breast-feeding 
− Already enrolled in chronic care for another disease, such as tuberculosis or diabetes 
− Clinical WHO-stage 4 or active tuberculosis 
− Positive cryptococcal antigen test 
− Currently working in the Republic of South Africa 

8.9 Conducting community-based HTC-campaigns 
The HTC campaigns serve for recruitment of participants but are at the same time an 
observational sub-study nested within the CASCADE-study (see nested study 1, section 9.1, 
page 24). Three types of community-based HTC-campaigns will serve for recruitment: 1) 
rural home-based HTC; 2) urban home-based HTC; and 3) urban mobile clinic.  

Rural home-based HTC campaigns 
Except for Butha-Buthe town, other areas are considered as rural. HTC-areas will be selected 
randomly from a list of eligible villages/sub-villages. To be eligible a village has to be clearly 
confined to the catchment area of one of the study facilities, have a size of 40 to 80 
households, and not been exposed to a large HTC-campaign during the last 12 months.  
Rural HTC-campaigns will start as of end of February 2016 and are anticipated to last for 12 
weeks. Campaigns may, however, be prolonged if the sample-size is not reached after the 12 
weeks. The population of the selected areas will be informed through village chiefs two 
weeks prior the campaign starts. A team consists of 14 persons (8 trained and experienced 
lay-counsellors, 2 nurses, 2 community-mobilisers or professional/senior counsellors and 2 
drivers). Each team visits each area on two different days. The first day will be during the 
week, from Monday to Friday. The second day will be during the weekend or a holiday to 
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reach household members who were absent during the first visit. The team has two sub-teams 
with the following members, roles and responsibilities: 

− 1 community-mobiliser or professional/senior counsellor: supervises the lay-counsellors, 
ensures accurate conduct and documentation of HTC as well as collection of study-variables 

− 4 lay-counsellors: visit households, conduct and document HTC 
− 1 study-nurse: post-test counselling of newly diagnosed HIV-positive persons, enrolment of 

participants for CASCADE-study and baseline laboratory (CD4 count, hemoglobine, 
creatinine) for those allocated to the intervention arm  

− 1 driver: responsible for logistics 

The structure and functions of 2 sub-teams are similar. The purpose of dividing sub-teams is 
to have better coverage. 
First visit to a testing area during the week: 
The team arrives in the study area at 11:30am, informs the village chief about its arrival and 
then starts systematic testing of all households in the pre-defined area by going from door to 
door until sunset (around 6pm). Under coordination and supervision of the community 
mobiliser, households are visited by one lay-counsellor. At the household the lay counsellors 
proceed as follows: 
1 Introduction of himself/herself and the HTC-campaign.  
2 Ask the head of household or representative for written informed consent to assess number of 

household-members and uptake of HTC among household-members (see section 16.1, page 33). 
If the head of household refuses his/her household to participate, the lay-counsellor leaves the 
house and proceeds to the next household. 

3 Assessment of total number of household members and number of household members currently 
present 

4 From each household member the following data will be collected: name, age, sex, currently 
present in household (see section 8.12, page 19) 

5 For all household members who are present: HIV-status, previous HIV-tests, information about 
HTC and proposition of HTC. 

6 Informed consent to HTC from each household-member who agrees to HTC (this is the national 
HTC consent form every person has to sign before HTC is conducted) 

7 Conduct of HTC according to national guidelines  [68]. 
8 If HIV test is negative, lay counsellor provides post-test counselling. If HIV-test is positive the 

lay-counsellor contacts the study-nurse of the team. The study nurse will then assess the 
participant clinically and propose enrolment in CASCADE-study if eligible (for enrolment 
CASCADE-trial, see section 8.10 on page 16). 

9 Before leaving the household the lay-counsellor informs the persons present that he/she will again 
return next weekend to propose HTC to household members who were not present at the first 
visit. 

Second visit to a testing area during a weekend or holiday  
At the second visit to a HTC area, each lay-counsellor goes to the same households he/she 
attended during the first visit. The lay-counsellor enquires about household members who 
were absent during the first visit. If household members who were absent during the first visit 
are now present, the lay-counsellor follows again steps 5 to 8 of the first visit for these 
household members. 
 

 15 



Urban home-based HTC campaigns 
Similar to rural areas, areas within Butha-Buthe town will be randomly chosen for home-
based HTC. Information about the dates and the campaigns will be spread through urban 
community councils and the local radio. Again each household will be visited twice (during 
the week and on the weekend). A team consisting of 1 professional counsellor, 1 study nurse, 
4 lay-counsellors and 1 driver starts HTC at 11:30 am, following the same principles as for 
rural home-based HTC described above. The urban home-based HTC campaigns will be 
conducted in in parallel to the rural campaigns. 

Urban mobile clinics HTC 
In addition to the home-based approach, HTC is proposed in mobile clinics stationed at 
different places within Butha-Buthe town (i.e. taxi-rank, in front of the Mall, etc.). Exact 
localisation of the mobile clinics will be discussed and agreed upon with the local authorities. 
The mobile clinics consist of 2 tents where 2 lay-counsellors and a nurse provide HTC. The 
population will again be informed through radio and community councils about exact 
location and dates for HTC at the mobile clinics. If a person enters the tent and consents to 
participate, HTC will be conducted according to national guidelines  [68]. 
In case of a positive HIV test result, the nurse will assess the person and propose participation 
in the CASCADE-study if eligibility criteria are met (see below). HTC-clients from the 
mobile clinics are only eligible for the CASCADE trial but not for nested study 1 & 2.  

8.10 Recruitment for CASCADE-study 
In case a person tests positive during the HTC-campaigns, the study nurse assesses if the 
person presents with any acute illness and if he or she is eligible for participation in the 
CASCADE-study. In case the person is eligible and consents to participation, they will be 
randomized using a stratified randomization list, generated by an independent statistician. 
Randomization will be at household level and stratified by HTC-area. Reason for 
randomizing at household level is that in case more than one individual tested HIV-positive it 
would not be feasible for individuals of the same household to participate in different arms 
due to a high risk of cross-contamination between the arms. 

Intervention arm: 

The study nurse assesses the participant’s clinical WHO-stage and performs CD4-count (PIMA® 
Alere), creatinine (StatSensor Creat®, Nova® Biomedical) and hemoglobine (Hemocue®, HB301) as 
point-of-care tests. Thereafter, the participant receives a standardized short adherence counselling. 
After the adherence counselling, participants are offered to start ART the same  day. Choice of ART-
regimen follows national guidelines  [69, 70]. In addition, and in line with national and WHO 
guidelines, participants with a CD4-count < 350cells/mL will receive cotrimoxazole prophylaxis. 
Participants who have a CD4-count<100cells/mL will receive testing for cryptococcal antigen. In case 
of a positive result, the participant will be referred for fluconazole therapy according to guidelines and 
excluded from the study. 
The participant will receive one box of his/her ART-regimen containing drugs for 30 days and an 
appointment for a first clinic visit in 12 to 16 days.  
At the first clinic visit, the participant receives a second adherence-counselling. If the participant is 
clinically stable at this first visit, the next follow-up visits will be 6 weeks, 3, 6, 9 and 12 months after 
ART-initiation to reduce travel time and transport cost. Participants are; however, encouraged to visit 
the clinic any time in case of problems or questions. 
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Control arm: 
Management follows national guidelines  [68, 69]. After post-test counselling and assessment 
for any acute illness, the participant receives the national standard referral form, together with 
an appointment at the nearest clinic. 
The day the participant presents the first time at the clinic, he/she receives laboratory 
baseline-assessment (CD4-cell count, creatinine, haemoglobin) and a first adherence 
counselling session. The participant has then to return to the clinic a second time for a second 
adherence counselling and to receive the results of the laboratory baseline tests. If judged as 
“ready” by the counsellor, the participant may start ART at his/her second clinic visit.  
Once the participant has started ART, the first and second follow-up visits are 14 and 28 days, 
respectively, after ART start. Thereafter, follow-up visits are monthly until 6 months after 
ART start. If the participant is clinically stable, follow-up visits may then be spaced to 3-
monthly intervals, but ART refill still must be collected on a monthly basis. 

Tracing of participants 
In both groups participants will be traced  if they did not link to care 90 days after the HIV-
test. Tracing will be done using the system in place (contact via village health worker or 
phone if available) 
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8.11 Consort flow-chart 
 
 
 

 
 
 
  

Nested Study 1 

VL≥1000c/mL VL<1000c/mL VL<1000c/mL VL≥1000c/mL 

2nd primary endpoint: viral suppression (<100c/mL) on first line ART 12 months after HIV-
test 

1st primary Endpoint: Linkage to care within 3 months after positive HIV-test  

≥6200 households screened for HIV-
infection during community-based 

HTC campaigns 

HIV-positive, not on ART 
- Post-test counselling 
- Clinical Assessment 
- Assessment eligibility CASCADE-

study 

Control-Group (Estimated 130) 
- Referral to clinic 
- ≥ 2 adherence-counselling sessions 

at clinic 
- Baseline-laboratory at clinic 
- Start earliest at 2nd clinic visit   
- Follow-up visits: monthly 

Intervention-Group (Estimated 130) 
- Baseline-laboratory as point-of care 

tests 
- 1 adherence counselling at home 
- Proposition to start ART at home on 

the same day as tested HIV-positive 
- Follow-up visits: 0.5-1.5-3-6-12 

months 

Depending on 
the clinician‘s 
judgement 
follow-up visits 
monthly or 
every 2 or 3 
months 

Exclusion of households where head 
of household refuses participation 

Randomizatio
 

Management 
according to 
guidelines§.  

Management 
according to 
guidelines§.  

Figure 1 CONSORT flow-chart of the CASCADE-trial. VL: Viral load; HTC: HIV testing and counselling; ART: anti-retroviral 
therapy; ALT: alanine amino transferase.  
§ participants with sustained un-suppressed viral load 8-12 weeks after enhanced adherence counselling will be switched to 
second-line ART as outlined in WHO- and Lesotho guidelines 69,70. 

Not eligible or not 
consented 

Follow-up visit 
at 9 and 12 
months 

6 months after ART-initiation: ALT, 
Creatinine, hemoglobin, CD4-count, VL 

6 months after ART-initiation: ALT, 
Creatinine, hemoglobin, CD4-count, VL 
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8.12 Data collection and variables collected 

Means of data collection 
Data during the HTC-campaigns will be collected using a tablet-based electronic database. 

Variables collected during HTC-campaigns 

 
  

Variable Type of variable Comment 
Household Data   
− Household ID  Anonymous identifier generated 

for each household 
− Household location  GPS-coordinates of the 

household 
To ensure the right household is 
identified at second visit 

− Date of household visit Date  

− Name head of household String The name will be encrypted and 
deleted after the HTC-campaign 
(see section 10.6, page 29) 

− Consent of head of household or 
representative for participation of 
household in nested study 1 

Binary (Y/N) See information and consent 
form section 16.1, page 33 

Data collected for each household 
members 

 Only if head of household 
provides written informed 
consent to nested study 1 

− Name String The name will be encrypted and 
deleted after the HTC-campaign 
(see section 10.6, page 29) 

− Age  Continuous  

− Sex Binary  

− Current location of household member Present; not present but in the 
surroundings of the village 
(working in the fields, etc.); 
away for work in Lesotho; 
away for work in South 
Africa; away, other; away, 
unknown where 

 

If household-member present   
− HIV-status Categorical (HIV-negative; 

HIV-positive on ART; HIV-
positive defaulted ART; HIV-
positive never been on ART; 
unknown) 

 

− Previous HIV-test Categorical (<12 months ago; 
≥12 months ago; never) 

 

− HTC-uptake Binary (Accepted; Declined)  

− HTC-result Negative; Positive; 
Indeterminate 

 

If tested HIV-positive   
− Eligible for CASCADE-study Binary (Y/N)  
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Baseline-variables collected for persons enrolled in CASCADE-study 
Variable Type of variable Comment 
− Study-ID Integer From randomization list  

− Education of participant Ordinal (none, primary, 
secondary, tertiary) 

 

− Marital status of participant (single, co-habituating, 
married, divorced, 
widowed) 

 

− HIV status of partner  Categorical (not known, 
tested negative < 3 months 
ago, positive not on ART, 
positive on ART, positive, 
no known if on ART) 

 

− Partner lives in same 
household 

Binary (Y/N)  

− Number of children  Continuous  

Pre-ART assessment   
− Clinical WHO-stage Ordinal (I-IV) Assessed by the study nurse 

− Body-weight of participant 
(kg) 

Continuous  

− Clinic where participant 
wishes follow-up 

Categorical Has to be one of the 6 study-clinics. 
Otherwise participant is not eligible for study 
(see section 8.8, page 14) 

Laboratory baseline-assessment  Is done as point-of-care in the intervention 
group. For the control group laboratory 
assessment is done at the laboratories of 
Butha-Buthe or Seboche Hospital, once 
participant is linked to care. 

− CD4 cell count (cells/mL) Continuous  

− Creatinine (mmol/mL) Continuous  

− Hemoglobine (g/L) Continuous  

Nested study 2   See section 9.2, page 26 
− Lipid-panel (total cholesterol, 

LDL, HDL, triglycerides) 
Continuous In both groups blood will be drawn and then 

analysed in the evening. 

− Glycosylated hemoglobine 
(HbA1c) 

Continuous 
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Follow-up variables for persons enrolled in the CASCADE-trial 
Collection of follow-up variables will be paper-based.  
 Follow-up period after HIV-test 
Months 0 3 5-6 11-14 
Adherence   X X X 

Body-weight X X X X 

Clinical assessment X X X X 

CD4-cell count X  X X 

Haemoglobin X  X X 

Creatinine X  X X 

ALT X  X X 

Viral Load   X X 

Lipid-panel X   X 

HbA1c X   X 

Plasma for storage (see section 8.13)  X   X 

Assessment first primary endpoint  X   

Assessment second primary endpoint    X 

8.13 Collection and storage of biologic material 
Participants of the CASCADE-trial undergo phlebotomy at recruitment, 6 and 12 months after 
having started ART. In case the participant is allocated to the intervention group baseline, 
tests (CD4-count, haemoglobine and creatinine) are done as point-of-care. In case the 
participant is in the control group these tests will be done when he or she presents at the clinic 
for the first time. For nested study 2, blood is taken at enrolment and analysed the same day in 
the evening at the facility. At recruitment and after 12 months follow-up, one plasma-sample 
of the participant will be stored at -80 degrees at the laboratory of Butha-Buthe hospital. In 
case a participant presents with virologic failure at follow-up, genotype resistance testing will 
be performed. In case of the presence of resistance mutations in the follow-up viral load, the 
stored baseline plasma sample will be analysed using next generation sequencing to determine 
if the participant had primary resistance or if the resistance was acquired while on ART. 
Plasma samples will be stored at -80 freezers in Butha-Buthe Hospital for unlimited time. In 
will only served for viral analyses. In case researchers wish to do any other additional analysis 
in the plasma, an amendment will have to be submitted to the Ethics Committee of Lesotho. 

8.14 Confidentiality of processed data 
Processed data will be coded and anonymous. Stored blood samples will only contain the 
study-ID. 

Handling of participant names during HTC 
Because a lay-counsellor visits each household twice, he or she has to know the names of 
household members to assess presence and absence at each visit. Names of study-participants 
will be collected but encrypted for storage on tablets. After completion of second household 
visit the database will delete automatically all names and only keep the anonymous ID codes.  
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Handling of participant names during CASCADE-study 
Apart from the informed consent form, all study documents will only contain the study-coded. 
Facility records will be handled as all other records for patients on ART. 

8.15 Adverse Events (AEs) and Serious Adverse Events (SAEs) 
Prescription and use of anti-retroviral drugs will follow current national guidelines of Lesotho 
[69]. All anti-retroviral drugs used in Lesotho have a well-established safety profile. Most 
frequent adverse events are summarized on page 40 of the Lesotho National guidelines on the 
use of antiretroviral therapy for HIV prevention and treatment, 4th edition, 2013  [69] and on 
page 138 of the Consolidated Guidelines on the Use of antiretroviral Drugs for treating and 
preventing HIV Infection of the WHO  [70]. Before conduction of the study, nurses of the 
study-facilities will be re-trained on the national guidelines and potential AEs and SAEs of 
ART. In case of AEs the nurse has to document the AE and the action taken on the follow-up 
file. In case of SAEs the facility nurse must inform the study-physician immediately. 

8.16 Sample-size and analytic plan 
The sample size for this trial was based on the primary endpoint of linkage to care 3 months after HIV diagnosis. 
We expect 3-month linkage to care rates of 40% in the control arm and 60% in the intervention arm. As the trial 
is randomized at the household level, we require a total of 260 households with at least one HIV-positive 
participant to detect a 20% increase in linkage to care assuming a Type I error rate of 5% and power of 90%. 
With an estimated uptake of HTC of 94%, a prevalence of previously undiagnosed HIV-infection during home-
based HTC-campaigns of 5%, and a 10% trial participation refusal rate or choice of alternative health facility, 
we need to visit 6200 households to achieve the desired sample size of 260 households with at least one HIV-
infected person not on ART. In case more than one HIV-positive individual is diagnosed in the household, all 
individuals meeting eligibility criteria will be included. This will only serve to increase the power of the study.  
With the proposed sample size above, we will have sufficient power to test the second primary endpoint of viral 
suppression at 12 months. As those not linking to care will be considered as failures, we expect viral suppression 
rates of 25% in the control arm and 45% in the intervention arm. With 130 individuals per arm, we will have 
93% power to detect a difference of 20% in viral suppression rates. 
The study will be analysed using mixed effects models that account for the clustering of the households. Factors 
used in stratifying the randomization will be included in the models. Linkage and viral suppression rates between 
the control and intervention arm will be presented with odds ratios and 95% confidence intervals.   

8.17 Expected benefit from the study 
Community-based HTC campaigns will be one important intervention towards reaching the 
90-90-90 goals as it is a key strategy to access “hard-to-reach” populations for HTC  [71]. 
Despite recent popularity of home-based HTC campaigns, linkage after a positive HIV-test 
continues to be uniformly poor in Sub Saharan Africa  [39, 72] and interventions improving 
linkage are greatly needed  [73]. The intervention tested in the CASCADE-study could 
represent a feasible add-on to the current practice of health-care-provider teams in the villages 
providing HTC.  If proven to be effective, increases in the intervals between follow-up visits 
in stable patients has the potential of saving resources within the health system. Furthermore, 
if same day home-based ART start and prolonged intervals between ART visits should prove 
superior, this strategy will have the potential to be scaled up nationally and internationally in 
similar settings and to be integrated into guidelines and policies.  

8.18 Strengths and limitations 
Strengths 
- One of the first randomized controlled studies addressing the HIV care cascade  
- Assessment of the whole cascade from HTC to viral suppression 
- Includes urban (Butha-Buthe town) as well as rural areas  
- Includes catchment areas of primary and secondary level facilities 
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- Is implemented in the context of a district health system and not in a research setting  
Weaknesses 
- The trial only includes persons tested during community-based HTC. It does not consider persons 

who receive their test at the facility. The population tested through home-based HTC may 
therefore differ from the one reached through facility-based HTC.  

- The trial is not implemented in the whole district but selected facilities 
- Persons, who are not at home during one of the two visits, cannot be enrolled.  
- Children are excluded from this study  
- After enrolment persons may decide to access treatment outside the district of Butha-Buthe. This 

may lead to an underestimation of linkage to and retention in care.  
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9 Nested studies within the CASCADE-trial 
The trial embraces two nested studies. Both are observational and do not include any 
additional intervention. 

9.1 Nested Study 1: Feasibility and resources needed for achieving 90% HIV-
testing coverage in rural and urban areas in Lesotho 

This study is an observational analysis of the home-based HTC-campaigns that are conducted 
for the recruitment of participants in the CASCADE-study. 

Background/rationale 
In the cluster randomized trial that our group conducted in the districts of Butha-Buthe and 
Thaba-Tseka in Lesotho in 2011, home-based HTC achieved > 90% HTC uptake among 
persons encountered at their homes during the campaigns.  However, the trial left some doubt 
about the appropriateness of home-based testing for achieving high HTC-coverage in the 
population: Home-based HTC appeared to reach an underexposed population yielding only 
very few newly detected HIV-infections leading to a high cost per newly detected infection 
(495 USD)  [38]. A likely reason for this is that the campaigns were conducted during 
weekdays where the working-population was not at home. Additionally, the trial was only 
conducted in very remote rural areas.  
While conducting the home-based HTC-campaigns to recruit participants of the CASCADE-
study, this nested study will now specifically assess testing coverage through home-based 
HTC on week- as well as weekend-days in rural and urban areas of Butha-Buthe district and 
assess the resources needed to achieve this coverage. 

Main objective 
To assess the percentage of the population tested for HIV in predefined geographical areas 
after two days of home-based HTC campaigns per area. 

Secondary objectives 
1. To assess ART coverage in the areas where the campaigns are conducted  
2. To assess resources needed per individual tested and per individual testing HIV-positive 
3. To assess HTC uptake  
4. To assess clinical and immunological stage of individuals newly tested HIV-positive 

Design 
Cross-sectional, observational 

Eligibility 
All households of the randomly selected pre-defined HTC areas 

Main outcome 
− Testing coverage in a pre-defined area after two one-day visits  

Secondary outcomes 
− Resources needed to test one person and resources needed to find one HIV-infected person who is not yet 

enrolled in ART. 
− HTC-uptake (acceptance of HTC among persons proposed HTC during the campaigns) 

Procedures and data-collection 
See section 8.9 on page 14. 
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Expected benefit from the nested study 
This study will provide practical information on the feasibility to conduct home-based HTC 
on a larger scale and achievability of 90% testing-coverage. It will assist the Ministry of 
Health of Lesotho as well as its implementing partners in the planning of future HTC-
campaigns. Study results will be of interest for governments and non-governmental 
organizations in similar settings in Southern Africa. 

Limitations of the nested study 
The assessment of the number of persons living in the households enrolled in the study relies 
on the reporting of those household-members encountered during the campaigns. Depending 
on the definition used, household-sizes may vary  [74]. As many Basotho frequently migrate 
for labour to other regions within Lesotho or to South Africa, defining who is a household 
member may be difficult in some situations. For the purpose of this study, household-
members will have to acknowledge the same household-head and to have spent at least one 
week or at least 3 weekends living in the house during the last 3 months. This accounts for the 
fact that nowadays most persons who work legally in South Africa, i.e. in the mines, receive 
regularly prolonged weekends that allow them to visit their families in Lesotho. The situation 
for those who work without a permit is indeed different. They may be absent from home for 
longer periods and are not included in the definition for household-members used in this 
study. 
Another limitation is that testing coverage has to be estimated based on persons encountered 
at one of the two cluster visits. Persons who are absent at both visits will be coded as not 
tested/not on ART. They may, however, have tested at another occasion, i.e. at their working-
place.  
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9.2 Nested Study 2: Lipid- and glucose profile in adult HIV-infected and non-
infected persons in Lesotho and changes after initiation of anti-retroviral 
therapy 

Background/rationale 
ART has transformed HIV into a chronic disease that still affects the lives of millions 
although it no longer necessarily shortens their life expectancy  [75]. As a result, the number 
of HIV-infected persons who are 50 years and older is increasing also in Sub Saharan Africa. 
In 2014, the UNAIDS estimated there to be about 1.4 million HIV-infected persons aged 50 
years and older living in Southern Africa [76]. Therefore monitoring of risk-factors for 
cardiovascular diseases is becoming increasingly important, particularly for this group. The 
CART-1 study [77] revealed that among women on first-line ART in Lesotho 25% fulfilled 
the definition of metabolic syndrome  [78] and 9.6% of women and 14.2% of men on first-
line ART had an unfavourable lipid-profile, defined as an LDL/HDL ratio > 3.0 
(unpublished). Whereas several cross-sectional studies observed an association of ART with 
metabolic abnormalities in Sub-Saharan Africa  [79-84], there are very few longitudinal 
studies describing changes in lipid-profiles over time in Africa and those that did were in 
older, often outdated first-line regimens that contained thymidine-analogues such as stavudine 
or zidovudine  [85, 86].  

Objectives 
− To assess changes in lipid-profile and levels of glycosylated hemoglobin (HbA1c) in HIV-infected 

individuals after starting first-line ART in the CASCADE-trial; 
− Prevalence of impaired fasting glucose, diabetes and dyslipidemia in ART-naïve HIV-infected and non 

HIV-infected persons 

Design 
Cross-sectional, followed by prospective cohort study among those participants who start 
ART 

Eligibility 
− All persons enrolled in CASCADE-study 
− Age- and sex-matched individuals tested HIV-negative during the community-based HTC-

campaigns 

Main outcomes 
− Prevalence of impaired fasting glucose, diabetes and dyslipidemia in ART-naïve HIV-infected and non 

HIV-infected persons (age- and sex-matched non HIV-infected controls are randomly selected among those 
who test negative during home-based HTC) 

− Changes in pre-ART lipid-profile and HbA1c-level at 12 months post ART initiation  

Sampling and data-collection 
HIV-infected individuals: As part of the baseline-assessment blood-samples of all 
participants of the CASCADE-study will be used for measurement of lipid-panel and HbA1c 
(see page 19). In those starting ART lipid-profile and HbA1c will again be assessed at 12-
months follow-up (see table on page 21). 
Not HIV-infected individuals: For each individual enrolled in CASCADE-study two age- 
and sex-matched HIV-negative individuals will be randomly selected for assessment of lipid-
status and HbA1c. The tablet-based database used during the HTC-campaigns will randomly 
select among age- and sex-matched individuals and indicate if measurement of lipid-profile 
and HbA1c should be conducted.  
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Impact of the nested study 
Description of metabolic changes under the currently recommended first-line ART-regimen 
will help to plan future interventions aiming at cardiovascular prevention among the ageing 
HIV-population in similar settings. 

Limitations of the nested study 
Whereas lipid-profiles are assessed in HIV-infected ART-naïve and non HIV-infected persons 
during the cross-sectional study, changes in lipid-profiles will only be assessed among HIV-
infected persons starting ART and retained in the trial after 12 months. Re-visiting non HIV-
infected persons one year later for assessing potential changes would be too resource 
intensive. 
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10 Ethical Considerations CASCADE-study 

10.1 Ethical conduct of the study 
The research project will be carried out in accordance to the protocol and with principles 
enunciated in the current version of the Declaration of Helsinki (DoH) and The Principles of 
Good Clinical Practice (GCP).  

10.2 Recruitment 
Individuals who test HIV-positive during the HTC-campaign and have never been on ART 
will be proposed to participate in the study. In the information-form (see page 33, section 
16.1) it is emphasized that the individual is entirely free to participate or not and that one can 
terminate or withdraw consent at any time of the study without any immediate or future 
negative effects regarding the services provided.  

10.3 Risk to participants 
Participants of the study do not undergo any experimental therapy. Medical management of 
HIV-infection will follow national guidelines and standards. No additional risk compared to 
standard management has to be expected. 
The procedure of blood draw for laboratory analyses will be done respecting all hygiene and 
safety regulations in order to avoid any harm to participants or project staff. Handling of 
blood samples by the project and the laboratory staff will be done according to standard safety 
regulations. 

10.4 Informed consent 
The study-nurse, seconded by a lay-counsellor, will explain the information sheet for 
participants. Once all open questions have been clarified and if the person agrees to 
participate, he or she has to sign the informed consent form. In case of illiteracy a thump-print 
will be used instead and a witness chosen by the participant has to sign the form (see 
informed consent form on page 33).  

10.5 Handling and storage of Plasma 
At enrolment three 4mL blood tubes (3 EDTA) will be collected. One tube will be used for 
baseline-analyses (CD4 cell-count, haemoglobin, creatinine, lipid-profile, HbA1c, 
cryptococcal antigen if CD4<100cells/mL). Two tubes will be centrifuged and only plasma 
will be kept for storage and frozen at -80 degrees at Butha-Buthe laboratory. In case of 
treatment failure at 6 or 12 months, plasma will be used to do genotype resistance testing (see 
page 21).  
We anticipate that from mid-2016 genotypic resistance testing will be functional at Butha-
Buthe laboratory. Only in case resistance testing has to be done in a laboratory outside 
Lesotho, samples will be prepared in Butha-Buthe and then shipped to Department of 
Biomedicine – Haus Petersplatz, University of Basel, Switzerland. The same institute 
performed virologic analyses for the research project entitled “Chronic non-communicable 
and selected communicable comorbidities, virologic failure and resistance among patients on 
antiretroviral therapy in rural Lesotho” (CART-1 study) that had been reviewed by the 
National Ethics Committee of the Ministry of Health of Lesotho in 2014 (Protocol Reg. 
number (for RCU): 01-2014). In case shipment outside Lesotho will be needed, an 
amendment including a materials transfer agreement will be submitted to the National Ethics 
Committee prior to shipment. 
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10.6 Confidentiality of data 

Database during HTC-campaigns 
As outlined on page 21 the database used during HTC-campaigns will contain the names of 
the household members. The rationale for having the names is to allow the lay-counsellor at 
the second visit to know who was absent at the first visit. The tablets that will be used for 
data-collection will be password-protected. The software developed for tablet-based data-
entry during the HTC-campaigns will, however, delete the names once the second household-
visit has been completed. 

Database for CASCADE-study 
The database of the CASCADE-study will be coded and does not contain any names. The 
study-nurse will have a master-file kept in the SolidarMed office in Butha-Buthe, linking the 
study-ID to participant’s name and address. The master-file will only be accessed in case the 
study-information is needed for clinical management of the study-participant.  

Blood tubes 
All blood samples will be labelled with the study-ID. 

Medical records of participants 
During the HTC-campaign as well as during follow-up of persons tested HIV-positive at their 
clinics, all regular national medical records will be filled out. All persons who agree to do 
HTC will have to fill in the national HTC consent form. This form contains the name of the 
person who provides consent to testing. In case of a positive test-result the person receives a 
national referral form. This form again contains the name. For those who enrol in care the 
usual national ART-file will be opened. The file contains pre-ART- and ART-number as well 
as patient names. National HTC-forms as well as ART-files of study-participants will be 
handled exactly the same way as those from individuals who are not part of the study, 
respecting good practice of medical confidentiality. 

10.7 Role of sponsor 
The study is supported by the Swiss Foundation Stiftung für Infektiologie beider Basel. This is 
an independent foundation aiming at supporting research in the field of infectious diseases. 
The study is embedded in the SolidarMed country programme and thus benefits from logistics 
and human resources from SolidarMed Lesotho.  

10.8 Compensation 
This study causes no substantial additional risk or cost to the participants. Therefore we do 
not pay compensation to the participants.   

11 Ethical considerations nested study 1 
Nested study 1 (see section 9.1, page 24) is a purely descriptive study describing number of 
persons tested per household in the areas where the home-based HTC-campaigns will be 
conducted. Home-based HTC-campaigns are common in Lesotho and conduct of the 
campaigns will be according to national and international standards of practice  [37, 68].  
Conduction of this study needs to respect sovereignty of the household as well as the 
household members. In a first step the lay-counsellors visiting a household will approach the 
head of household or – if absent – his or her representative informing about the HTC-
campaigns and the data that will be collected at household-level. The head of 
household/representative has first to provide informed written consent before household data 
can be included in the study (see section 16.1 on page 33). If the head of household consents 
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to the participation the lay-counsellor will collect in a second-step information on household 
members present and absent. HTC is then proposed to each household-member individually. 
Each household-member has to provide informed written consent to HTC. For this purpose 
the national HTC consent form will be used (.  

12 Ethical considerations nested study 2 
International guidelines recommend monitoring of blood-lipids for persons with HIV-
infection [87]. For participants of the CASCADE-trial nested study 2 does not lead to any 
additional blood-draw.  
For participants who test HIV-negative during the HTC-campaigns and who are randomly 
selected for participation in nested study 2, measurement of lipid-panel will require an 
additional venous blood-draw of one 2ml EDTA-tube. Prior to blood-draw HIV-negative 
participants will be informed and asked for written informed consent, using a specific 
informed consent form (see page 33). 

13 Plan for distribution of results 
Results of this research project will be shared at three levels. At district level health care 
workers and stakeholders will be informed about the findings during district meetings headed 
by the DHMT of Butha-Buthe. At national level the national research symposium at the 
Ministry of Health will serve as a platform to share the results and discuss their implications. 
International scientific conferences, such as the yearly conference of the International AIDS 
Society and publications in scientific journals will serve for results dissemination. 

14 Timelines of the study 
 2015 2016 2017 

 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 
Start of VL-
monitoring in Butha-

 

         
Planning/preparation 
of HTC-campaigns 

         

Pre-test           
HTC-campaigns 
(recruitment) 

          

Follow-up          
Assessment 1st 
primary endpoint 

         
Assessment 2nd 
primary endpoint 

         
Results nested study 
1 

         
Results nested study 
2 

         
Results 
dissemination 

         

 30 
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15 Budget of the study 
The research project will benefit from the infrastructure provided by SolidarMed. The budget 
below provides an overview of additional cost caused specifically by the study. These cost are 
covered by the independent Swiss Foundation “Stiftung für Infektiologie beider Basel”. 

Equipment LSL 

Laboratory point-of-care tests (CD4, hemoglobine, creatinine, lipid panel, HbA1c) 140000 

Data-management (programming of database, tablets, etc.) 150000 

Viral Load tests 215600 

Stationary and other consumables 22000 

Human Resources 
 

Study nurse (18 months) 360000 

20 lay counsellors for 3 months (HTC campaigns) 70000 

Food, perdiem, accommodation study team during HTC campaigns 150000 

Training study-team 22000 

Study dissemination at national level 10000 

Total 1139600 
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16 Appendices 

16.1 Informed consent of the head of household for participation in the HTC-
campaign 

For English and Sesotho version of informed consent form please refer to documents attached 
to this protocol with the following title:  

− Informed_Consent_Household_participation_Nested_Study_1_English_V1.1.pdf  
− Informed_Consent_Household_participation_Nested_Study_1_Sesotho_V1.1.pdf 

16.2 National consent form for HTC 
The national HTC consent form of the Ministry of Health of Lesotho will have to be signed 
by all individuals prior to conduction of HTC. A scan of the form is attached to the 
submission of this protocol. See National_HTC_Consent_Form.pdf 

16.3 Informed consent for participation in the CASCADE study 
For English and Sesotho version of the informed consent form please refer to the documents 
with the following title:  

− Informed_Consent_CASCADE_English_V1.1.pdf 
− Informed_Consent_CASCADE_Sesotho_V1.1.pdf 

16.4 Informed consent for HIV-negative participants of the nested study 2 
For English and Sesotho version of the informed consent form please refer to the documents 
attached to this protocol with the following title:  

− Informed_Consent_Nested_Study_2_English_V1.1.pdf 
− Informed_Consent_Nested_Study_2_Sesotho_V1.1.pdf 

16.5 List of study-staff and responsibilities 
Please refer to the document attached to this protocol with the following title: 

− Staff_List_V1.0.pdf 

16.6 Curriculum Vitae of investigators 
The following CVs are submitted together with this protocol 

− CV_Niklaus_Labhardt.pdf 
− CV_Tracy_Glass.pdf 
− CV_Christiane_Fritz.pdf 
− CV_Kyaw_Thin.pdf 
− CV_Ravishankar_Gupta.pdf 
− CV_Thabo_Lejone.pdf 
− CV_Isaac_Ringera.pdf 
− CV_Bienvenu_Nsakala.pdf 

16.7 Approval letter of the Swiss Tropical and Public Health Institute 
A scan of the approval letter of the Swiss Tropical and Public Health Institute is submitted 
together with this protocol. The file name is: Approval_Letter_Swiss_TPH.pdf  
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22 Proposal Summary 
Study Title Same day community-based ART initiation versus clinic-based 

pre-ART assessment and counselling for individuals newly tested 
HIV-positive during community-based HIV testing in rural 
Lesotho – a randomized study 

Study Background Early start of ART has been shown to be beneficial to the infected 
individual as well as to prevent further transmission from the 
individual to other individuals. To link individuals who test HIV-
positive to care for start of ART proves however, difficult, 
particularly in low-resource settings. To achieve the 90-90-90 
targets of the United Nations Programme on HIV/AIDS 
(UNAIDS) 90% linkage to care will be the most difficult target to 
reach. Innovative approaches that are not too resource-intensive to 
be implemented at a larger scale are needed. This study aims to 
assess if in case of a new HIV diagnosis during community-based 
HTC proposition of same day ART-start improves linkage to care 
and subsequently viral suppression as compared to standard of care 
consisting of pre-ART clinic visits for adherence counselling. 

Study Objectives Primary Objectives 
To compare in both arms 

5. Linkage to care within 3 months after HIV-diagnosis (participant 
attends the clinic for HIV care at least once within 3 months after 
HIV-diagnosis) 

6. Viral suppression 12 months after diagnosis of HIV  
Secondary objectives 
g.) To compare between both groups mortality and loss to follow-up  
h.) To compare clinical outcomes at 12 months in both groups: 

haemoglobin, CD4-count, new clinical WHO 3 or 4 events 
i.) To compare viral suppression rates 6 months after ART-start 

Primary purpose Health Service Delivery Research 

Study Category A, minimal risk to participants 

Type of study Prospective randomized-controlled study 

Number of study-arms 2 (1 intervention arm, 1 control arm) 

Intervention Model:  Parallel assignment 

Masking  Open label 

Indication Diagnosis of previously untreated HIV-infection during community-
based HIV testing and counselling (HTC) 

Recruitment From February to May 2016 community-based HTC-campaigns will be 
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conducted in randomly selected areas in the district of Butha-Buthe. 
Participants who test HIV-positive and who have never been on ART 
will be assessed for eligibility. 

Major eligibility criteria − ≥ 18 years of age 

− never been on triple ART 

− written informed consent 

Intervention and Control Intervention: 
Same-day start of anti-retroviral therapy (ART) after diagnosis of HIV 
and spaced refill follow-up thereafter (2weeks – 6 weeks – 3 – 6 – (9) - 
12 months) 
Control: 
Standard-of-care: at least 2 pre-ART visits for adherence counselling and 
laboratory work-up and after ART-start monthly refill-visits. 

Primary Endpoints 3. Linkage to care within 3 months after diagnosis of HIV 
(participants attends the clinic for HIV care within 3 months 
after diagnosis of HIV) 

4. Viral suppression 12 months after the diagnosis of HIV 

Study Duration February 2016 to September 2018 
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23 Background and literature review 
In November 2014 the Joint United Nations Programme on HIV/AIDS (UNAIDS) declared the 90-90-
90 targets for 2020 as an intermediate step towards ending the AIDS epidemic as a global health threat 
by 2030 [1, 2] . The targets are that 90% of HIV-infected individuals know their HIV-status, of these 
90% receive sustained ART and 90% of these achieve viral suppression. If achieved, the 90-90-90 
targets will result in 73% of all HIV-infected individuals having a suppressed viral load (VL) by 2020. 
The UNAIDS estimate that achievement of the 90-90-90 goal would result in a reduction of new HIV-
infections from 2 million at present to 500’000 per year [3].  
The rationale of the 90-90-90 targets lies in the preventive potential of ART. Mathematical modelling 
concludes that universal ART-coverage could stop the epidemic  [4-6]. The landmark HPTN 052 
study in 2011 showed that treatment of an HIV infected partner reduced the risk of transmission to the 
uninfected partner in discordant couples by 96%  [7]. Long-term follow-up results from this study 
presented at the IAS-conference in July 2015 further confirmed the preventive effect of ART [8], but 
only if ART successfully suppressed VL [9]. Despite knowing since 2011 the preventative benefit of 
starting ART as early as possible, the positive effect of early ART for the infected individual has only 
been shown recently. The TEMPRANO trial conducted in Ivory Coast showed that starting ART 
before CD4-cells dropped below 500 cells/mL resulted in lower rates of severe infections and 
mortality [10]. The recent START-trial that was conducted in several countries across America, 
Europe, Africa, and Asia was stopped after an interim-analysis showed net health benefit for those 
starting ART before CD4-count dropped below 500 cells/mL [11]. Evidence from these two trials led 
the World Health Organization (WHO) to issue the recommendation on September 30, 2015 that 
anyone infected with HIV should begin ART as soon as possible after diagnosis [12].  
This “treat all” strategy is now endorsed by a broad community of scientists, patient-organizations, 
donors, non-governmental organisations, civil-rights activists, and politicians, who signed the 
Vancouver Consensus in 2015 [13]. It bears, however, also unpreceded challenges to resource-limited 
settings where HIV is hyperendemic. First, there are practical challenges, such as the supply of tests, 
reagents, and drugs as well as the availability of sufficient human resources in the health sector [14]. 
Second, the “seek-test-treat” strategy poses implementation and clinical challenges [15], in particular 
to the Continuum of Care Cascade. 

23.1 The Continuum of Care Cascade 
The Continuum of Care Cascade (“the cascade”) involves the steps HIV-infected individuals have to 
take in order to achieve viral suppression. It starts at knowing the HIV-status, continues with linkage 
to care after a positive HIV-test, initiation of ART, uninterrupted continuation of ART (called 
retention in care), and ends with viral suppression documented through regular VL monitoring [16]. 
Already prior to announcement of the “treat all” approach, weaknesses in the care cascade often 
hampered the effectiveness of HIV-programs in resource-rich as well as resource-poor settings [17-
19].  
In Sub-Saharan Africa the care cascade is still quite far from the 90-90-90 targets. According to 
UNAIDS in 2013 only 45% of individuals were aware of their HIV-status, 39% of diagnosed 
individuals received ART and 29% of infected individuals on ART had achieved viral suppression [2]. 
Innovative, effective, and practical approaches for improving the treatment cascade are thus urgently 
needed [20, 21]. 

Achieving 90% HIV testing coverage 
Uptake of HIV testing and counselling (HTC) in a standard clinical setting is usually low [22-
24]. Several studies concluded that HTC-provision outside clinical settings in communities is 
feasible, acceptable and results in a higher uptake of HTC, particularly among populations 
that are usually hard to reach, such as men or first-time testers [22, 25-28]. Home-based HTC 
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shows high acceptance in the community [29-33], results in high uptake among hard to reach 
populations  [22-28, 34-36], and is advocated by the WHO [37]. Our group conducted a 
cluster-RCT comparing home-based HTC to HTC in mobile clinics and found that home-
based HTC resulted in an acceptance rateof 92.5% (versus 86.7% in mobile clinics), and 
reached more children, men, and first-time testers [38]. This trial showed that home-based 
HTC may be an effective tool to achieve 90% testing coverage but first feasibility, 
effectiveness, and efficiency of large-scale home-based HTC need to be established. 

Achieving 90% linkage to care 
Linkage to care after an initial positive HIV-test result has been described as the “Achilles’ heel” of 
the care cascade [39]. Most studies from Sub-Saharan Africa report linkage rates lower than 50%  [40-
44]. In the trial on home-based HTC mentioned above, only 25% of newly tested HIV-positive 
individuals accessed care within one month after the test [38]. Following community-based HTC-
campaigns conducted by Population Services International (PSI) in Lesotho, about 45% of newly 
identified HIV-positive individuals linked to care within 3 months (PSI, personal communication).  
On the other hand, several observational intervention studies and trials from Sub-Saharan Africa 
reported that single interventions can indeed improve linkage to care: point-of-care CD4 count directly 
after a positive HIV-test [45], immediate start of cotrimoxazole prophylaxis [46], incentives such as 
food-assistance [47], extended post-test counselling, or community-workers accompaniment led to 
higher linkage rates [48-50]. However, two reviews critically noted in this context that controlled 
studies testing programmatic intervention-packages for improving linkage to care are still largely 
missing  [51, 52]. Furthermore, it must be noted that interventions, such as intensified patient-
accompaniment or food-support are resource intensive and may work in small NGO-driven projects, 
but are not sustainable on a larger scale [53]. 
In a systematic review addressing barriers for linkage to care, transport cost and distance were the 
most frequent factors for patients not enrolling in care after a positive HIV-test  [54]. On the rationale 
of reducing travel-time and cost for patients, the CASCADE-trial will test the effectiveness of same-
day home-based ART-initiation after a positive HIV-test together with a reduction of the frequency of 
follow-up visits to the clinic as a pragmatic and programmatically feasible approach to improve the 
HIV-cascade in the time of “test-and-treat” policies.  

Achieving 90% viral suppression 
Data on virologic outcomes from larger cohorts in Sub Saharan Africa are still scarce because of 
delays in scaling up VL-monitoring  [55]. Most studies report viral suppression rates among adult 
patients between 80 and 90%  [56, 57]. In Lesotho our group found a viral suppression rate ranging 
from 86.7% for adult patients on zidovudin/lamivudin/nevirapin regimen to 93.8% for patients on 
tenofovir/lamivudin/efavirenz  [58]. In line with other studies reporting much lower viral suppression 
rates in children (likely due to the difficulty of maintaining adherence and drug-dosing especially in 
small children [59-62]), we found that only 72% of children on first-line ART for ≥ 6 months were 
virally suppressed [63].  
Based on currently available data, 90% viral suppression seems to be the first of the 90-90-90 targets 
to be in reach – at least among adults. Of note, however, until now most studies reporting viral 
outcomes were cross-sectional and were conducted at tertiary clinics or in programs with particular 
support from non-governmental organizations. Moreover, all studies only enrolled patients who had 
started ART based on old starting criteria, such as CD4 cell count <350cells/mL. In a treatment-for-all 
approach with rapid ART-initiation for all individuals after positive HIV-test, irrespective of their 
CD4-count, a higher share of patients may have poor adherence resulting in higher rates of virologic 
failures [20, 64, 65]. 
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23.2 Rationale of the proposed study 
On the way to  achieve the 90-90-90 targets, the second 90, linkage to care, appears to be the 
most difficult one  [39]. Our group recently demonstrated in a cluster-randomized trial that in 
home-based HTC campaigns in Lesotho more than 90% of the rural population accepts HIV-
testing  [38]. After a positive test result, however, linkage to care was found to be extremely 
poor (25%), even though newly tested individuals received on-site-post-test counselling, 
clinical staging and point-of-care CD4-testing. From a cohort analysis of our research group, 
we found that only about 80% of patients are retained in care 12 months after ART-initiation  
[66].  
This fact unequivocally stresses the clear need for testing intervention packages that address 
linkage to and retention in care  [52]. Time constraints and transport costs are frequently 
identified barriers for not accessing ART [54, 67] suggesting that reducing transport costs and 
travel time for patients prior to starting and while on ART has the potential to improve 
linkage and retention.  
The proposed study will test an intervention package consisting of same-day, community-
based ART initiation after a positive HIV test, and subsequently reduced frequency of ART 
visits during follow-up. Because the final goal of 90-90-90 is to achieve viral suppression in 
individuals who are HIV-infected, the trial will not only assess linkage to and retention in care 
but also the rates of viral suppression 12 months after HIV diagnosis. 

24 Research Objectives (general and specific) 
General aim of the proposed research project 
The research project aims to test an intervention package for persons newly tested HIV-
positive during community-based HTC campaigns. The intervention package consists of 
same-day community-based ART-start and subsequently spaced follow-up visits. This 
intervention package will be compared to standard of care (referring to facility for ART-
initiation and subsequently monthly follow-up visits) in terms of linkage to care, one-year 
retention in care and viral suppression one year after the test result. 

24.1 Primary Objectives 
To compare between the intervention and the control arms 

7. Linkage to care within 3 months after HIV-diagnosis  
8. Viral suppression 12 months after HIV-diagnosis  

24.2 Secondary objectives 
To compare between the intervention and the control arms 
j.) 12-month mortality and loss to follow-up  
k.) Clinical outcomes at 12 months: haemoglobin-level, CD4-cell count, body-weight, diagnosis of new clinical 

WHO 3/4 events 
l.) Viral suppression rates 6 months after ART-initiation 

24.3 Exploratory objective 
To explore feasibility of achieving 90-90-90 in the study areas and resources needed. 

24.4 Objectives of nested studies 1 & 2 
See section -, page 24 
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25 Research Design and Methods 

25.1 Overview of design characteristics 
Primary Purpose: Health Services Research 
Type of study: prospective randomized-controlled study 
Number of study-arms: two (1 intervention arm, 1 control arm) 
Allocation: 1:1 randomization 
Intervention Model: Parallel Assignment 
Masking: Open Label 

25.2 Place of study 
The study will be conducted in the district of Butha-Buthe, more specifically within the 
catchment areas of the following six health facilities: Butha-Buthe Government Hospital, 
Seboche Mission Hospital, Boiketsiso Health Center, Rampai Health Center, Ngoajane Health 
Center, Linakeng Health Center. All facilities are in an already established close collaboration 
with SolidarMed.  
SolidarMed, the Swiss Organization for Health in Africa, is a not-for-profit organization 
supporting public and faith-based facilities in Lesotho in the delivery of ART since 2005 in 
the districts of Butha Buthe and Thaba Tseka. SolidarMed is working within the national 
health system with the aim to improve health for the population in its intervention area by 
strengthening integrated primary health care and adding to new knowledge and evidence.  

25.3 Intervention and Control 

Intervention 
The intervention-package entails 2 major interventions. Intervention 1: same-day clinical and 
laboratory assessment with proposition of same-day ART-start after a new HIV-diagnosis. 
Intervention 2: reduced frequency of follow-up visits after ART-initiation (for more detailed 
description see section 8.10, page 16). 

Control: 
The control-group follows the standard-of-care in Lesotho that is similar to most settings in Sub 
Saharan Africa. Participants newly tested HIV-positive who are in the control group receive post-test 
counselling and a referral letter with an appointment at their health facility. After having received 
baseline-assessment and at least 2 adherence counselling sessions at different days at the facility, they 
qualify for starting ART (for more detailed description see section 8.10, page 16).  

25.4 Endpoints 

25.5 Primary endpoints 
3. Linkage to care within 3 months 

Definition: participant attends the clinic for follow-up at least once within 90 days after HIV-diagnosis 
4. Viral suppression 12 months after the positive HIV-test result during the home-base HTC-campaign 

Definition: 11 to 14 months after diagnosis of HIV-infection the participant has a VL<100copies/mL.  

25.6 Secondary endpoints 
4. 12-month mortality and loss to follow-up  

Definition “loss to follow-up”: participant has not attended the clinic for follow-up between months 11 and 
14 after the positive HIV-test 
Definition “one-year mortality”: participant has died < 365 days after the positive HIV-test result 
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5. Clinical outcomes 12 months after the positive HIV-test result 
Definition “clinical outcomes”: Change in values of body-weight (kg), CD4-cell count (cells/mL), and 
haemoglobin (g/dL) between day of positive HIV-test result and 12-month follow-up visit (11 to 14 months 
after positive HIV-test result); Number of newly recorded clinical WHO-stage 3 or 4 events between 
baseline and 12-month follow-up visit (11 to 14 months after positive HIV-test result) 

6. Viral suppression 6 months after ART-initiation (≠ after positive HIV test result) 
Definition “viral suppression”: VL < 100copies/mL at 5 to 7 months after ART initiation 

25.7 Exploratory endpoints 
4. Testing coverage achieved through the community-based HTC-campaigns (see nested study, page 24) 
5. ART coverage achieved one year after testing-campaigns 
6. Resources needed to achieve the exploratory endpoints 1&2 

25.8 Eligibility 

Inclusion criteria 
− HIV infection newly diagnosed during community-based HTC-campaigns 

Comment: In line with the new WHO-recommendations issued in September 2015  [12], in this trial all 
HIV-infected persons are eligible to start ART, irrespective of their CD4-count.  

− Never been on triple-ART (women who once received mono- or bi-therapy as part of previous treatment for 
prevention of mother-to-child transmission but never received ART consisting of 3 drugs simultaneously are 
eligible) 

− Lives and/or works in the district of Butha-Buthe and declares to seek follow-up at one of the 6 health 
facilities involved in the study 

− Age ≥ 18 years 
− Signed written informed consent 

Exclusion 
− Pregnant or breast-feeding 

Rationale for excluding pregnant women: Pregnant women should start ART as soon as possible to 
minimize the risk of mother to child transmission. Pregnant women who are tested HIV-positive during 
recruitment will be cared for as per guidelines, with close follow-up and fast-track start of ART, following 
the national guidelines of Option B+. 

− Already enrolled in chronic care for another disease, such as tuberculosis or diabetes 
− Clinical WHO-stage 4 or active tuberculosis 
− Positive cryptococcal antigen test 

25.9 Conducting community-based HTC-campaigns 
The HTC campaigns serve for recruitment of participants but are at the same time an 
observational sub-study nested within the CASCADE-study (see nested study 1, section 9.1, 
page 24). Three types of community-based HTC-campaigns will serve for recruitment: 1) 
rural home-based HTC; 2) urban home-based HTC; and 3) urban mobile clinic.  

Rural home-based HTC campaigns 
Except for Butha-Buthe town, other areas are considered as rural. HTC-areas will be selected 
randomly from a list of eligible villages/sub-villages. To be eligible a village has to be clearly 
confined to the catchment area of one of the study facilities, have a size of 40 to 80 
households, and not been exposed to a large HTC-campaign during the last 12 months.  
Rural HTC-campaigns will start as of end of February 2016 and are anticipated to last for 12 
weeks. Campaigns may, however, be prolonged if the sample-size is not reached after the 12 
weeks. The population of the selected areas will be informed through village chiefs two 
weeks prior the campaign starts. A team consists of 14 persons (8 trained and experienced 
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lay-counsellors, 2 nurses, 2 community-mobilisers or professional/senior counsellors and 2 
drivers). Each team visits each area on two different days. The first day will be during the 
week, from Monday to Friday. The second day will be during the weekend or a holiday to 
reach household members who were absent during the first visit. The team has two sub-teams 
with the following members, roles and responsibilities: 

− 1 community-mobiliser or professional/senior counsellor: supervises the lay-counsellors, 
ensures accurate conduct and documentation of HTC as well as collection of study-variables 

− 4 lay-counsellors: visit households, conduct and document HTC 
− 1 study-nurse: post-test counselling of newly diagnosed HIV-positive persons, enrolment of 

participants for CASCADE-study and baseline laboratory (CD4 count, hemoglobine, 
creatinine) for those allocated to the intervention arm  

− 1 driver: responsible for logistics 

The structure and functions of 2 sub-teams are similar. The purpose of dividing sub-teams is 
to have better coverage. 
First visit to a testing area during the week: 
The team arrives in the study area at 11:30am, informs the village chief about its arrival and 
then starts systematic testing of all households in the pre-defined area by going from door to 
door until sunset (around 6pm). Under coordination and supervision of the community 
mobiliser, households are visited by one lay-counsellor. At the household the lay counsellors 
proceed as follows: 
10 Introduction of himself/herself and the HTC-campaign.  
11 Ask the head of household or representative for written informed consent to assess number of 

household-members and uptake of HTC among household-members (see section 16.1, page 33). 
If the head of household refuses his/her household to participate, the lay-counsellor leaves the 
house and proceeds to the next household. 

12 Assessment of total number of household members and number of household members currently 
present 

13 From each household member the following data will be collected: name, age, sex, currently 
present in household (see section 8.12, page 19) 

14 For all household members who are present: HIV-status, previous HIV-tests, information about 
HTC and proposition of HTC. 

15 Informed consent to HTC from each household-member who agrees to HTC (this is the national 
HTC consent form every person has to sign before HTC is conducted) 

16 Conduct of HTC according to national guidelines  [68]. 
17 If HIV test is negative, lay counsellor provides post-test counselling. If HIV-test is positive the 

lay-counsellor contacts the study-nurse of the team. The study nurse will then assess the 
participant clinically and propose enrolment in CASCADE-study if eligible (for enrolment 
CASCADE-trial, see section 8.10 on page 16). 

18 Before leaving the household the lay-counsellor informs the persons present that he/she will again 
return next weekend to propose HTC to household members who were not present at the first 
visit. 

Second visit to a testing area during a weekend or holiday  
At the second visit to a HTC area, each lay-counsellor goes to the same households he/she 
attended during the first visit. The lay-counsellor enquires about household members who 
were absent during the first visit. If household members who were absent during the first visit 
are now present, the lay-counsellor follows again steps 5 to 8 of the first visit for these 
household members. 
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Urban home-based HTC campaigns 
Similar to rural areas, areas within Butha-Buthe town will be randomly chosen for home-
based HTC. Information about the dates and the campaigns will be spread through urban 
community councils and the local radio. Again each household will be visited twice (during 
the week and on the weekend). A team consisting of 1 professional counsellor, 1 study nurse, 
4 lay-counsellors and 1 driver starts HTC at 11:30 am, following the same principles as for 
rural home-based HTC described above. The urban home-based HTC campaigns will be 
conducted in in parallel to the rural campaigns. 

Urban mobile clinics HTC 
In addition to the home-based approach, HTC is proposed in mobile clinics stationed at 
different places within Butha-Buthe town (i.e. taxi-rank, in front of the Mall, etc.). Exact 
localisation of the mobile clinics will be discussed and agreed upon with the local authorities. 
The mobile clinics consist of 2 tents where 2 lay-counsellors and a nurse provide HTC. The 
population will again be informed through radio and community councils about exact 
location and dates for HTC at the mobile clinics. If a person enters the tent and consents to 
participate, HTC will be conducted according to national guidelines  [68]. 
In case of a positive HIV test result, the nurse will assess the person and propose participation 
in the CASCADE-study if eligibility criteria are met (see below). HTC-clients from the 
mobile clinics are only eligible for the CASCADE trial but not for nested study 1 & 2.  

25.10 Recruitment for CASCADE-study 
In case a person tests positive during the HTC-campaigns, the study nurse assesses if the 
person presents with any acute illness and if he or she is eligible for participation in the 
CASCADE-study. In case the person is eligible and consents to participation, they will be 
randomized using a stratified randomization list, generated by an independent statistician. 
Randomization will be at household level and stratified by HTC-area. Reason for 
randomizing at household level is that in case more than one individual tested HIV-positive it 
would not be feasible for individuals of the same household to participate in different arms 
due to a high risk of cross-contamination between the arms. 

Intervention arm: 

The study nurse assesses the participant’s clinical WHO-stage and performs CD4-count (PIMA® 
Alere), creatinine (StatSensor Creat®, Nova® Biomedical) and hemoglobine (Hemocue®, HB301) as 
point-of-care tests. Thereafter, the participant receives a standardized short adherence counselling. 
Thereafter the nurse has to judge if the participant has understood the implications of lifelong ART. If 
yes, the participant is offered to start ART the same day. He/she may however decide to start in the 
coming days or not to start for the moment (see page10 of case reporting form of the intervention 
group with the title: “Documents for participants of the CASCADE-study; Study Arm: Same-day ART 
start and spaced follow-up visits”). If the participant is ready to start the same day or in the days to 
come, he/she receives a first box of antiretrovirals. The participant Choice of ART-regimen follows 
national guidelines  [69, 70]. In addition, and in line with national and WHO guidelines, participants 
with a CD4-count < 350cells/mL will receive cotrimoxazole prophylaxis. Participants who have a 
CD4-count<100cells/mL will receive testing for cryptococcal antigen. In case of a positive result, the 
participant will be referred for fluconazole therapy according to guidelines and excluded from the 
study. 
The participant will receive one box of his/her ART-regimen containing drugs for 30 days and an 
appointment for a first clinic visit in 12 to 16 days.  
At the first clinic visit, the participant receives a second adherence-counselling. If the participant is 
clinically stable at this first visit, the next follow-up visits will be 6 weeks, 3, 6, 9 and 12 months after 
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ART-initiation to reduce travel time and transport cost. Participants are; however, encouraged to visit 
the clinic any time in case of problems or questions. 

Control arm: 
Management follows national guidelines  [68, 69]. After post-test counselling and assessment 
for any acute illness, the participant receives the national standard referral form, together with 
an appointment at the nearest clinic. 
The day the participant presents the first time at the clinic, he/she receives laboratory 
baseline-assessment (CD4-cell count, creatinine, haemoglobin) and a first adherence 
counselling session. The participant has then to return to the clinic a second time for a second 
adherence counselling and to receive the results of the laboratory baseline tests. If judged as 
“ready” by the counsellor, the participant may start ART at his/her second clinic visit.  
Once the participant has started ART, the first and second follow-up visits are 14 and 28 days, 
respectively, after ART start. Thereafter, follow-up visits are monthly until 6 months after 
ART start. If the participant is clinically stable, follow-up visits may then be spaced to 3-
monthly intervals, but ART refill still must be collected on a monthly basis. 

Tracing of participants 
In both groups participants will be traced if they did not link to care 90 days after the HIV-
test. Tracing will be done using the system in place (contact via village health worker or 
phone if available) 
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25.11 Consort flow-chart 
 
 
 

 
 
 
  

Nested Study 1 

VL≥1000c/mL VL<1000c/mL VL<1000c/mL VL≥1000c/mL 

2nd primary endpoint: viral suppression (<100c/mL) on first line ART 12 months after HIV-
test 

1st primary Endpoint: Linkage to care within 3 months after positive HIV-test  

≥6200 households screened for HIV-
infection during community-based 

HTC campaigns 

HIV-positive, not on ART 
- Post-test counselling 
- Clinical Assessment 
- Assessment eligibility CASCADE-

study 

Control-Group (Estimated 130) 
- Referral to clinic 
- ≥ 2 adherence-counselling sessions 

at clinic 
- Baseline-laboratory at clinic 
- Start earliest at 2nd clinic visit   
- Follow-up visits: monthly 

Intervention-Group (Estimated 130) 
- Baseline-laboratory as point-of care 

tests 
- 1 adherence counselling at home 
- Proposition to start ART at home on 

the same day as tested HIV-positive 
- Follow-up visits: 0.5-1.5-3-6-12 

months 

Depending on 
the clinician‘s 
judgement 
follow-up visits 
monthly or 
every 2 or 3 
months 

Exclusion of households where head 
of household refuses participation 

Randomizatio
 

Management 
according to 
guidelines§.  

Management 
according to 
guidelines§.  

Figure 2 CONSORT flow-chart of the CASCADE-trial. VL: Viral load; HTC: HIV testing and counselling; ART: anti-retroviral 
therapy; ALT: alanine amino transferase.  
§ participants with sustained un-suppressed viral load 8-12 weeks after enhanced adherence counselling will be switched to 
second-line ART as outlined in WHO- and Lesotho guidelines  [69, 70]. 

Not eligible or not 
consented 

Follow-up visit 
at 9 and 12 
months 

6 months after ART-initiation: ALT, 
Creatinine, hemoglobin, CD4-count, VL 

6 months after ART-initiation: ALT, 
Creatinine, hemoglobin, CD4-count, VL 
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25.12 Data collection and variables collected 

Means of data collection 
Data during the HTC-campaigns will be collected using a tablet-based electronic database. 

Variables collected during HTC-campaigns 

 
  

Variable Type of variable Comment 
Household Data   
− Household ID  Anonymous identifier generated 

for each household 
− Household location  GPS-coordinates of the 

household 
To ensure the right household is 
identified at second visit 

− Date of household visit Date  

− Name head of household String The name will be encrypted and 
deleted after the HTC-campaign 
(see section 10.6, page 29) 

− Consent of head of household or 
representative for participation of 
household in nested study 1 

Binary (Y/N) See information and consent 
form section 16.1, page 33 

Data collected for each household 
members 

 Only if head of household 
provides written informed 
consent to nested study 1 

− Name String The name will be encrypted and 
deleted after the HTC-campaign 
(see section 10.6, page 29) 

− Age  Continuous  

− Sex Binary  

− Current location of household member Present; not present but in the 
surroundings of the village 
(working in the fields, etc.); 
away for work in Lesotho; 
away for work in South 
Africa; at school; away, 
unknown where 

 

If household-member present   
− HIV-status Categorical (HIV-negative; 

HIV-positive on ART; HIV-
positive defaulted ART; HIV-
positive never been on ART; 
unknown) 

 

− Previous HIV-test Categorical (<12 months ago; 
≥12 months ago; never) 

 

− HTC-uptake Binary (Accepted; Declined)  

− HTC-result Negative; Positive; 
Indeterminate 

 

If tested HIV-positive   
− Eligible for CASCADE-study Binary (Y/N)  
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Baseline-variables collected for persons enrolled in CASCADE-study 
 
Please refer to the case-reporting forms attached to the submission of the revised protocol: 
Intervention: Documents for participants of the CASCADE-study; Study Arm: Same day ART-
start, spaced follow-up visits 
Control: Documents for participants of the CASCADE-study; Study Arm: Same day ART-start, 
spaced follow-up visits 
Variable Type of variable Comment 
− Study-ID Integer From randomization list  

− Education of participant Ordinal (none, primary, 
secondary, tertiary) 

 

− Marital status of participant (single, co-habituating, 
married, divorced, 
widowed) 

 

− HIV status of partner  Categorical (not known, 
tested negative < 3 months 
ago, positive not on ART, 
positive on ART, positive, 
no known if on ART) 

 

− Number of children  Continuous  

Pre-ART assessment   
− Clinical WHO-stage Ordinal (I-IV) Assessed by the study nurse 

− Body-weight of participant 
(kg) 

Continuous  

− Clinic where participant 
wishes follow-up 

Categorical Has to be one of the 6 study-clinics. 
Otherwise participant is not eligible for study 
(see section 8.8, page 14) 

Laboratory baseline-assessment  Is done as point-of-care in the intervention 
group. For the control group laboratory 
assessment is done at the laboratories of 
Butha-Buthe or Seboche Hospital, once 
participant is linked to care. 

− CD4 cell count (cells/mL) Continuous  

− Creatinine (mmol/mL) Continuous  

− Hemoglobine (g/L) Continuous  

Nested study 2   See section 9.2, page 26 
− Lipid-panel (total cholesterol, 

LDL, HDL, triglycerides) 
Continuous In both groups blood will be drawn and then 

analysed in the evening. 

− Glycosylated hemoglobine 
(HbA1c) 

Continuous 
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Follow-up variables for persons enrolled in the CASCADE-trial 
Please refer to the case-reporting forms (see previous page) 
 Follow-up period after HIV-test 
Months 0 3 5-6 11-14 
Adherence   X X X 

Body-weight X X X X 

Clinical assessment X X X X 

CD4-cell count X  X X 

Haemoglobin X  X X 

Creatinine X  X X 

ALT X  X X 

Viral Load   X X 

Lipid-panel X   X 

HbA1c X   X 

Plasma for storage (see section 8.13)  X   X 

Assessment first primary endpoint  X   

Assessment second primary endpoint    X 

25.13 Collection and storage of biologic material 
Participants of the CASCADE-trial undergo phlebotomy at recruitment, 6 and 12 months after 
having started ART. In case the participant is allocated to the intervention group baseline, 
tests (CD4-count, haemoglobine and creatinine) are done as point-of-care. In case the 
participant is in the control group these tests will be done when he or she presents at the clinic 
for the first time. For nested study 2, blood is taken at enrolment and analysed the same day in 
the evening at the facility. At recruitment and after 12 months follow-up, one plasma-sample 
of the participant will be stored at -80 degrees at the laboratory of Butha-Buthe hospital. In 
case a participant presents with virologic failure at follow-up, genotype resistance testing will 
be performed. In case of the presence of resistance mutations in the follow-up viral load, the 
stored baseline plasma sample will be analysed using next generation sequencing to determine 
if the participant had primary resistance or if the resistance was acquired while on ART. 
Plasma samples will be stored at -80 freezers in Butha-Buthe Hospital for unlimited time. In 
will only served for viral analyses. In case researchers wish to do any other additional analysis 
in the plasma, an amendment will have to be submitted to the Ethics Committee of Lesotho. 

25.14 Confidentiality of processed data 
Processed data will be coded and anonymous. Stored blood samples will only contain the 
study-ID. 

Handling of participant names during HTC 
Because a lay-counsellor visits each household twice, he or she has to know the names of 
household members to assess presence and absence at each visit. Names of study-participants 
will be collected but encrypted for storage on tablets. After completion of second household 
visit the database will delete automatically all names and only keep the anonymous ID codes.  
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Handling of participant names during CASCADE-study 
Apart from the informed consent form, all study documents will only contain the study-coded. 
Facility records will be handled as all other records for patients on ART. 

25.15 Adverse Events (AEs) and Serious Adverse Events (SAEs) 
Prescription and use of anti-retroviral drugs will follow current national guidelines of Lesotho 
[69]. All anti-retroviral drugs used in Lesotho have a well-established safety profile. Most 
frequent adverse events are summarized on page 40 of the Lesotho National guidelines on the 
use of antiretroviral therapy for HIV prevention and treatment, 4th edition, 2013  [69] and on 
page 138 of the Consolidated Guidelines on the Use of antiretroviral Drugs for treating and 
preventing HIV Infection of the WHO  [70]. Before conduction of the study, nurses of the 
study-facilities will be re-trained on the national guidelines and potential AEs and SAEs of 
ART. In case of AEs the nurse has to document the AE and the action taken on the follow-up 
file. In case of SAEs the facility nurse must inform the study-physician immediately. 

25.16 Sample-size and analytic plan 
The sample size for this trial was based on the primary endpoint of linkage to care 3 months after HIV diagnosis. 
We expect 3-month linkage to care rates of 40% in the control arm and 60% in the intervention arm. As the trial 
is randomized at the household level, we require a total of 260 households with at least one HIV-positive 
participant to detect a 20% increase in linkage to care assuming a Type I error rate of 5% and power of 90%. 
With an estimated uptake of HTC of 94%, a prevalence of previously undiagnosed HIV-infection during home-
based HTC-campaigns of 5%, and a 10% trial participation refusal rate or choice of alternative health facility, 
we need to visit 6200 households to achieve the desired sample size of 260 households with at least one HIV-
infected person not on ART. In case more than one HIV-positive individual is diagnosed in the household, all 
individuals meeting eligibility criteria will be included. This will only serve to increase the power of the study.  
With the proposed sample size above, we will have sufficient power to test the second primary endpoint of viral 
suppression at 12 months. As those not linking to care will be considered as failures, we expect viral suppression 
rates of 25% in the control arm and 45% in the intervention arm. With 130 individuals per arm, we will have 
93% power to detect a difference of 20% in viral suppression rates. 
The study will be analysed using mixed effects models that account for the clustering of the households. Factors 
used in stratifying the randomization will be included in the models. Linkage and viral suppression rates between 
the control and intervention arm will be presented with odds ratios and 95% confidence intervals.   

25.17 Expected benefit from the study 
Community-based HTC campaigns will be one important intervention towards reaching the 
90-90-90 goals as it is a key strategy to access “hard-to-reach” populations for HTC  [71]. 
Despite recent popularity of home-based HTC campaigns, linkage after a positive HIV-test 
continues to be uniformly poor in Sub Saharan Africa  [39, 72] and interventions improving 
linkage are greatly needed  [73]. The intervention tested in the CASCADE-study could 
represent a feasible add-on to the current practice of health-care-provider teams in the villages 
providing HTC.  If proven to be effective, increases in the intervals between follow-up visits 
in stable patients has the potential of saving resources within the health system. Furthermore, 
if same day home-based ART start and prolonged intervals between ART visits should prove 
superior, this strategy will have the potential to be scaled up nationally and internationally in 
similar settings and to be integrated into guidelines and policies.  

25.18 Strengths and limitations 
Strengths 
- One of the first randomized controlled studies addressing the HIV care cascade  
- Assessment of the whole cascade from HTC to viral suppression 
- Includes urban (Butha-Buthe town) as well as rural areas  
- Includes catchment areas of primary and secondary level facilities 
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- Is implemented in the context of a district health system and not in a research setting  
Weaknesses 
- The trial only includes persons tested during community-based HTC. It does not consider persons 

who receive their test at the facility. The population tested through home-based HTC may 
therefore differ from the one reached through facility-based HTC.  

- The trial is not implemented in the whole district but selected facilities 
- Persons, who are not at home during one of the two visits, cannot be enrolled.  
- Children are excluded from this study  
- After enrolment persons may decide to access treatment outside the district of Butha-Buthe. This 

may lead to an underestimation of linkage to and retention in care.  
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26 Nested studies within the CASCADE-trial 
The trial embraces two nested studies. Both are observational and do not include any 
additional intervention. 

26.1 Nested Study 1: Feasibility and resources needed for achieving 90% HIV-
testing coverage in rural and urban areas in Lesotho 

This study is an observational analysis of the home-based HTC-campaigns that are conducted 
for the recruitment of participants in the CASCADE-study. 

Background/rationale 
In the cluster randomized trial that our group conducted in the districts of Butha-Buthe and 
Thaba-Tseka in Lesotho in 2011, home-based HTC achieved > 90% HTC uptake among 
persons encountered at their homes during the campaigns.  However, the trial left some doubt 
about the appropriateness of home-based testing for achieving high HTC-coverage in the 
population: Home-based HTC appeared to reach an underexposed population yielding only 
very few newly detected HIV-infections leading to a high cost per newly detected infection 
(495 USD)  [38]. A likely reason for this is that the campaigns were conducted during 
weekdays where the working-population was not at home. Additionally, the trial was only 
conducted in very remote rural areas.  
While conducting the home-based HTC-campaigns to recruit participants of the CASCADE-
study, this nested study will now specifically assess testing coverage through home-based 
HTC on week- as well as weekend-days in rural and urban areas of Butha-Buthe district and 
assess the resources needed to achieve this coverage. 

Main objective 
To assess the percentage of the population tested for HIV in predefined geographical areas 
after two days of home-based HTC campaigns per area. 

Secondary objectives 
5. To assess ART coverage in the areas where the campaigns are conducted  
6. To assess resources needed per individual tested and per individual testing HIV-positive 
7. To assess HTC uptake  
8. To assess clinical and immunological stage of individuals newly tested HIV-positive 

Design 
Cross-sectional, observational 

Eligibility 
All households of the randomly selected pre-defined HTC areas 

Main outcome 
− Testing coverage in a pre-defined area after two one-day visits  

Secondary outcomes 
− Resources needed to test one person and resources needed to find one HIV-infected person who is not yet 

enrolled in ART. 
− HTC-uptake (acceptance of HTC among persons proposed HTC during the campaigns) 

Procedures and data-collection 
See section 8.9 on page 14. 
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Expected benefit from the nested study 
This study will provide practical information on the feasibility to conduct home-based HTC 
on a larger scale and achievability of 90% testing-coverage. It will assist the Ministry of 
Health of Lesotho as well as its implementing partners in the planning of future HTC-
campaigns. Study results will be of interest for governments and non-governmental 
organizations in similar settings in Southern Africa. 

Limitations of the nested study 
The assessment of the number of persons living in the households enrolled in the study relies 
on the reporting of those household-members encountered during the campaigns. Depending 
on the definition used, household-sizes may vary  [74]. As many Basotho frequently migrate 
for labour to other regions within Lesotho or to South Africa, defining who is a household 
member may be difficult in some situations. For the purpose of this study, household-
members will have to acknowledge the same household-head and to have spent at least one 
week or at least 3 weekends living in the house during the last 3 months. This accounts for the 
fact that nowadays most persons who work legally in South Africa, i.e. in the mines, receive 
regularly prolonged weekends that allow them to visit their families in Lesotho. The situation 
for those who work without a permit is indeed different. They may be absent from home for 
longer periods and are not included in the definition for household-members used in this 
study. 
Another limitation is that testing coverage has to be estimated based on persons encountered 
at one of the two cluster visits. Persons who are absent at both visits will be coded as not 
tested/not on ART. They may, however, have tested at another occasion, i.e. at their working-
place.  
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26.2 Nested Study 2: Lipid- and glucose profile in adult HIV-infected and non-
infected persons in Lesotho and changes after initiation of anti-retroviral 
therapy 

Background/rationale 
ART has transformed HIV into a chronic disease that still affects the lives of millions 
although it no longer necessarily shortens their life expectancy  [75]. As a result, the number 
of HIV-infected persons who are 50 years and older is increasing also in Sub Saharan Africa. 
In 2014, the UNAIDS estimated there to be about 1.4 million HIV-infected persons aged 50 
years and older living in Southern Africa [76]. Therefore monitoring of risk-factors for 
cardiovascular diseases is becoming increasingly important, particularly for this group. The 
CART-1 study [77] revealed that among women on first-line ART in Lesotho 25% fulfilled 
the definition of metabolic syndrome  [78] and 9.6% of women and 14.2% of men on first-
line ART had an unfavourable lipid-profile, defined as an LDL/HDL ratio > 3.0 
(unpublished). Whereas several cross-sectional studies observed an association of ART with 
metabolic abnormalities in Sub-Saharan Africa  [79-84], there are very few longitudinal 
studies describing changes in lipid-profiles over time in Africa and those that did were in 
older, often outdated first-line regimens that contained thymidine-analogues such as stavudine 
or zidovudine  [85, 86].  

Objectives 
− To assess changes in lipid-profile and levels of glycosylated hemoglobin (HbA1c) in HIV-infected 

individuals after starting first-line ART in the CASCADE-trial; 
− Prevalence of impaired fasting glucose, diabetes and dyslipidemia in ART-naïve HIV-infected and non 

HIV-infected persons 

Design 
Cross-sectional, followed by prospective cohort study among those participants who start 
ART 

Eligibility 
− All persons enrolled in CASCADE-study 
− Age- and sex-matched individuals tested HIV-negative during the community-based HTC-

campaigns 

Main outcomes 
− Prevalence of impaired fasting glucose, diabetes and dyslipidemia in ART-naïve HIV-infected and non 

HIV-infected persons (age- and sex-matched non HIV-infected controls are randomly selected among those 
who test negative during home-based HTC) 

− Changes in pre-ART lipid-profile and HbA1c-level at 12 months post ART initiation  

Sampling and data-collection 
HIV-infected individuals: As part of the baseline-assessment blood-samples of all 
participants of the CASCADE-study will be used for measurement of lipid-panel and HbA1c 
(see page 19). In those starting ART lipid-profile and HbA1c will again be assessed at 12-
months follow-up (see table on page 21). 
Not HIV-infected individuals: For each individual enrolled in CASCADE-study two age- 
and sex-matched HIV-negative individuals will be randomly selected for assessment of lipid-
status and HbA1c. The tablet-based database used during the HTC-campaigns will randomly 
select among age- and sex-matched individuals and indicate if measurement of lipid-profile 
and HbA1c should be conducted.  

 64 



Impact of the nested study 
Description of metabolic changes under the currently recommended first-line ART-regimen 
will help to plan future interventions aiming at cardiovascular prevention among the ageing 
HIV-population in similar settings. 

Limitations of the nested study 
Whereas lipid-profiles are assessed in HIV-infected ART-naïve and non HIV-infected persons 
during the cross-sectional study, changes in lipid-profiles will only be assessed among HIV-
infected persons starting ART and retained in the trial after 12 months. Re-visiting non HIV-
infected persons one year later for assessing potential changes would be too resource 
intensive. 
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27 Ethical Considerations CASCADE-study 

27.1 Overview on consent forms used in the CASCADE-study 
The whole study-project incorporates 4 different consent forms: 

1. Household consent form: During the HTC-campaigns this form has to be signed by the head 
of household or his/her substitute to allow the HTC-team to enter the household, ask for 
present and absent household members and propose HTC to those who are present. (see the 
household-consent form entitled: “informed consent form: Home-based HIV Testing and 
Counselling (nested study 1 of CASCADE-study) - V1.1; 08.12.2015”) 

2. National HTC consent form: This is simply the national consent form any individual in 
Lesotho has to sign before HTC is conducted. 

3. Informed consent for participation in the CASCADE-study: This form is for persons who 
tested HIV-positive during the HTC-campaign and who are enrolled in the CASCADE main 
study (same-day ART start versus standard of care). This consent form is incorporated in the 
case-reporting forms submitted with the revised version of the protocol (page 2 to 6 of the 
case-reporting form with the title “Documents for participants in the CASCADE-study”). 

4. Consent form for nested study 2: For the nested study 2 (see page 26) HIV-negative controls 
need to be asked for consent to perform venous blood-draw (see case reporting form entitled 
“Documents for HIV-negative controls in lipid- and HbA1c survey”) 

27.2 Ethical conduct of the study 
The research project will be carried out in accordance to the protocol and with principles 
enunciated in the current version of the Declaration of Helsinki (DoH) and The Principles of 
Good Clinical Practice (GCP).  

27.3 Recruitment 
Individuals who test HIV-positive during the HTC-campaign and have never been on ART 
will be proposed to participate in the study. In the information-form (see page 33, section 
16.1) it is emphasized that the individual is entirely free to participate or not and that one can 
terminate or withdraw consent at any time of the study without any immediate or future 
negative effects regarding the services provided.  

27.4 Risk to participants 
Participants of the study do not undergo any experimental therapy. Medical management of 
HIV-infection will follow national guidelines and standards. No additional risk compared to 
standard management has to be expected. 
The procedure of blood draw for laboratory analyses will be done respecting all hygiene and 
safety regulations in order to avoid any harm to participants or project staff. Handling of 
blood samples by the project and the laboratory staff will be done according to standard safety 
regulations. 

27.5 Informed consent 
The study-nurse, seconded by a lay-counsellor, will explain the information sheet for 
participants. Once all open questions have been clarified and if the person agrees to 
participate, he or she has to sign the informed consent form. In case of illiteracy a thump-print 
will be used instead and a witness chosen by the participant has to sign the form (see 
informed consent form on page 33).  
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27.6 Handling and storage of Plasma 
At enrolment three 4mL blood tubes (3 EDTA) will be collected. One tube will be used for 
baseline-analyses (CD4 cell-count, haemoglobin, creatinine, lipid-profile, HbA1c, 
cryptococcal antigen if CD4<100cells/mL). Two tubes will be centrifuged and only plasma 
will be kept for storage and frozen at -80 degrees at Butha-Buthe laboratory. In case of 
treatment failure at 6 or 12 months, plasma will be used to do genotype resistance testing (see 
page 21).  
We anticipate that from mid-2016 genotypic resistance testing will be functional at Butha-
Buthe laboratory. Only in case resistance testing has to be done in a laboratory outside 
Lesotho, samples will be prepared in Butha-Buthe and then shipped to Department of 
Biomedicine – Haus Petersplatz, University of Basel, Switzerland. The same institute 
performed virologic analyses for the research project entitled “Chronic non-communicable 
and selected communicable comorbidities, virologic failure and resistance among patients on 
antiretroviral therapy in rural Lesotho” (CART-1 study) that had been reviewed by the 
National Ethics Committee of the Ministry of Health of Lesotho in 2014 (Protocol Reg. 
number (for RCU): 01-2014). In case shipment outside Lesotho will be needed, an 
amendment including a materials transfer agreement will be submitted to the National Ethics 
Committee prior to shipment. 

27.7 Confidentiality of HTC 

Confidentiality of HTC at home 
The HTC-team has longstanding experience in providing home-based HTC [38]. Home-based 
HTC will be conducted following the recommendations of the WHO [37]. In particular in 
rural places, where houses stand alone, experience showed that ensuring confidentiality of 
HTC is often easier than in mobile clinics where other persons are cueing outside the tent. A 
challenge is, however, confidentiality between household members. In practice many families 
wish to be tested as a group. This approach of family-testing will be encouraged. But there are 
situations where household members wish to test individually. In these cases the lay-
counselor will assess together with the household members in which room or additional house 
individuals can be tested in a confidential environment.  

“Family testing and sero-discordant couples 
As mentioned in the paragraph above, family testing and couple testing will be encouraged. In 
case a couple or family wish to test together, pre-test counseling will address the possibility of 
sero-discordance and the importance of a supportive attitude towards the HIV-infected partner 
or family member. During couple-testing individuals are given the opportunity to consent to 
or refuse sharing of their HTC results. Moreover, even if couples chose to disclose their test 
results pre-test risk assessment will be done individually and confidentially. In case an 
individual tests HIV-positive, the study-nurse will be called to assist in post-test counseling. 
In case of sero-discordance and need for further support of the HIV-infected individual and 
his/her family, a professional counselor will be involved. In case of sero-discordance post-test 
counseling will focus on medical aspects, such as condom-use and importance of viral 
suppression through ART to avoid transmission to the non-infected partner, as well as on the 
importance that family members support the infected individual. Un-infected partners will be 
advised to re-test in three and six months.” 

Risk of discomfort after positive HTC result 
Receiving a positive HIV test result is distressing – no matter if it happens during home-based 
or clinic based HTC. To ensure good post-test counseling, the lay-counselor will be assisted 
by the study-nurse for all individuals testing HIV-positive. In situations with particular 
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distress or problems a professional counselor will be involved. If wished so, the infected 
individual may be linked to a village health worker. 

27.8 Confidentiality of data 

Database during HTC-campaigns 
As outlined on page 21 the database used during HTC-campaigns will contain the names of 
the household members. The rationale for having the names is to allow the lay-counsellor at 
the second visit to know who was absent at the first visit. The tablets that will be used for 
data-collection will be password-protected. The software developed for tablet-based data-
entry during the HTC-campaigns will, however, delete the names once the second household-
visit has been completed. 

Database for CASCADE-study 
The database of the CASCADE-study will be coded and does not contain any names. The 
study-nurse will have a master-file kept in the SolidarMed office in Butha-Buthe, linking the 
study-ID to participant’s name and address. The master-file will only be accessed in case the 
study-information is needed for clinical management of the study-participant.  

Blood tubes 
All blood samples will be labelled with the study-ID. 

Medical records of participants 
During the HTC-campaign as well as during follow-up of persons tested HIV-positive at their 
clinics, all regular national medical records will be filled out. All persons who agree to do 
HTC will have to fill in the national HTC consent form. This form contains the name of the 
person who provides consent to testing. In case of a positive test-result the person receives a 
national referral form. This form again contains the name. For those who enrol in care the 
usual national ART-file will be opened. The file contains pre-ART- and ART-number as well 
as patient names. National HTC-forms as well as ART-files of study-participants will be 
handled exactly the same way as those from individuals who are not part of the study, 
respecting good practice of medical confidentiality. 

27.9 Role of sponsor 
The study is supported by the Swiss Foundation Stiftung für Infektiologie beider Basel. This is 
an independent foundation aiming at supporting research in the field of infectious diseases. 
The study is embedded in the SolidarMed country programme and thus benefits from logistics 
and human resources from SolidarMed Lesotho.  

27.10 Compensation 
This study causes no substantial additional risk or cost to the participants. Therefore we do 
not pay compensation to the participants.   

28 Ethical considerations nested study 1 
Nested study 1 (see section 9.1, page 24) is a purely descriptive study describing number of 
persons tested per household in the areas where the home-based HTC-campaigns will be 
conducted. Home-based HTC-campaigns are common in Lesotho and conduct of the 
campaigns will be according to national and international standards of practice  [37, 68].  
Conduction of this study needs to respect sovereignty of the household as well as the 
household members. In a first step the lay-counsellors visiting a household will approach the 
head of household or – if absent – his or her representative informing about the HTC-
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campaigns and the data that will be collected at household-level. The head of 
household/representative has first to provide informed written consent before household data 
can be included in the study (see section 16.1 on page 33). If the head of household consents 
to the participation the lay-counsellor will collect in a second-step information on household 
members present and absent. HTC is then proposed to each household-member individually. 
Each household-member has to provide informed written consent to HTC. For this purpose 
the national HTC consent form will be used.  

29 Ethical considerations nested study 2 
International guidelines recommend monitoring of blood-lipids for persons with HIV-
infection [87]. For participants of the CASCADE-trial nested study 2 does not lead to any 
additional blood-draw.  
For participants who test HIV-negative during the HTC-campaigns and who are randomly 
selected for participation in nested study 2, measurement of lipid-panel will require an 
additional venous blood-draw of one 2ml EDTA-tube. Prior to blood-draw HIV-negative 
participants will be informed and asked for written informed consent, using a specific 
informed consent form (see case reporting form entitled “Documents for HIV-negative 
controls in lipid- and HbA1c survey”). 

30 Plan for distribution of results 
Results of this research project will be shared at three levels. At district level health care 
workers and stakeholders will be informed about the findings during district meetings headed 
by the DHMT of Butha-Buthe. At national level the national research symposium at the 
Ministry of Health will serve as a platform to share the results and discuss their implications. 
International scientific conferences, such as the yearly conference of the International AIDS 
Society and publications in scientific journals will serve for results dissemination. 

31 Timelines of the study 
 2015 2016 2017 

 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 
Start of VL-
monitoring in Butha-

 

         
Planning/preparation 
of HTC-campaigns 

         

Pre-test           
HTC-campaigns 
(recruitment) 

          

Follow-up          
Assessment 1st 
primary endpoint 

         
Assessment 2nd 
primary endpoint 

         
Results nested study 
1 

         
Results nested study 
2 

         
Results 
dissemination 
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32 Budget of the study 
The research project will benefit from the infrastructure provided by SolidarMed. The budget 
below provides an overview of additional cost caused specifically by the study. These cost are 
covered by the independent Swiss Foundation “Stiftung für Infektiologie beider Basel”. 

Equipment LSL 

Laboratory point-of-care tests (CD4, hemoglobine, creatinine, lipid panel, HbA1c) 140000 

Data-management (programming of database, tablets, etc.) 150000 

Viral Load tests 215600 

Stationary and other consumables 22000 

Human Resources 
 

Study nurse (18 months) 360000 

20 lay counsellors for 3 months (HTC campaigns) 70000 

Food, perdiem, accommodation study team during HTC campaigns 150000 

Training study-team 22000 

Study dissemination at national level 10000 

Total 1139600 
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33 Appendices 

33.1 Informed consent of the head of household for participation in the HTC-
campaign 

For English and Sesotho version of informed consent form please refer to documents attached 
to this protocol with the following title:  

− Informed_Consent_Household_participation_Nested_Study_1_English_V1.1.pdf  
− Informed_Consent_Household_participation_Nested_Study_1_Sesotho_V1.1.pdf 

33.2 National consent form for HTC 
The national HTC consent form of the Ministry of Health of Lesotho will have to be signed 
by all individuals prior to conduction of HTC. A scan of the form is attached to the 
submission of this protocol. See National_HTC_Consent_Form.pdf 

33.3 Informed consent for participation in the CASCADE study 
For English and Sesotho version of the informed consent form please refer to the documents 
with the following title:  

− Informed_Consent_CASCADE_English_V1.1.pdf 
− Informed_Consent_CASCADE_Sesotho_V1.1.pdf 

33.4 Informed consent for HIV-negative participants of the nested study 2 
For English and Sesotho version of the informed consent form please refer to the documents 
attached to this protocol with the following title:  

− Informed_Consent_Nested_Study_2_English_V1.1.pdf 
− Informed_Consent_Nested_Study_2_Sesotho_V1.1.pdf 

33.5 List of study-staff and responsibilities 
Please refer to the document attached to this protocol with the following title: 

− Staff_List_V1.0.pdf 

33.6 Curriculum Vitae of investigators 
The following CVs are submitted together with this protocol 

− CV_Niklaus_Labhardt.pdf 
− CV_Tracy_Glass.pdf 
− CV_Christiane_Fritz.pdf 
− CV_Kyaw_Thin.pdf 
− CV_Ravishankar_Gupta.pdf 
− CV_Thabo_Lejone.pdf 
− CV_Isaac_Ringera.pdf 
− CV_Bienvenu_Nsakala.pdf 

33.7 Approval letter of the Swiss Tropical and Public Health Institute 
A scan of the approval letter of the Swiss Tropical and Public Health Institute is submitted 
together with this protocol. The file name is: Approval_Letter_Swiss_TPH.pdf 
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33.8 Case-reporting forms for CASCADE-study participants 
There are two different case-reporting forms (CRF). One for the intervention group and one 
for the control group. Attached to the revised version of the protocol is one example of each 
form: 
Title of CRF intervention group: Documents for participants of the CASCADE study; Study 
Arm: Same-day ART-start, spaced follow-up visits 
Title of CRF control group: Documents for participants of the CASCADE study; Study Arm: 
Standard of care 
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