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Project 2 Children with HIV Early antiRetroviral Therapy (CHER Trial)

Protocol summary

Title

A study of management of HIV-infected infants with aggressive antiretroviral therapy in resource-constrained communities

Participants

375 HIV-exposed infants in Soweto, Johannesburg and Tygerberg area Western Cape; 50% to be enrolled at each site

Accrual estimate

12 months for full enrolment

Study duration

4 years

Study sites

Perinatal HIV Research Unit Chris Hani Baragwanath Hospital, Soweto, University of Witwatersrand, Johannesburg South Africa

Pediatric Infectious Diseases Clinical Research Unit, Faculty of Health Sciences, Stellenbosch University & Tygerberg Children’s Hospital, Western Cape South Africa

Study laboratories

1. University of Witwatersrand, Gauteng

2. Stellenbosch University, Western Cape

Study design

Prospective randomised open-labelled study with two treatment arms and an observational arm

Study Objectives

Primary Objectives:

To compare   time to death  (at any time) or disease progression (clinical or immunological, on first-line ART) in infants who received early ART for a limited period (9 months or 21 months) compared to infants who did not receive early ART, over a 4-year period.

To compare time to  disease progression (clinical or immunological, on firstline ART) in infants who receive approximately 9 months (from < 3 months until first birthday) with those who receive approximately 21 months (from <3 months until second birthday) of early ART, over a 4 year period. 

To compare the proportion of children developing serious adverse events (grade 3 or 4 laboratory or clinical events) in the 3 arms. 

Secondary objectives:
To compare the long-term progression of disease and death in the 3 randomized groups after 4 years.

To compare immunological CD4 and CD8 T-cell responses in the 3 randomized groups at 12 and 15 months.

To describe viral resistance in those with RNA >2000 copies/ml at the completion of 9 months and 21 months ART. 

To evaluate ICD p24 and denatured p24 assays as predictors of disease progression (see Project 5 Lab Project).

To describe the development of mutations to NVP in children exposed and not exposed to NVP in the perinatal period. 

To compare hospital admission rates and duration of hospitalization in the 3 randomized groups

To compare the cost-effectiveness of the 3 treatment strategies

Study inclusion / exclusion

Inclusion criteria 

1. Full term (gestational age >36 weeks and weight>2.5 kg) 

2. HIV infection identified by one positive DNA PCR and confirmed by viral load.

3. Age 12 weeks or less  

4. Informed consent

Exclusion criteria

1. Major congenital abnormalities

2. Hematological or biochemical contra-indication to any of the study drugs (i.e. ≥ grade 3 renal, hematological or hepatic laboratory abnormality).

Protocol Leadership

Protocol chairs

1. Dr Avy Violari, Perinatal HIV Research Unit, Chris Hani Baragwanath Hospital, Soweto, University of Witwatersrand, Johannesburg South Africa

2. Dr Mark Cotton, Pediatric Infectious Diseases Clinical Research Unit, Faculty of Health Sciences, Stellenbosch University & Tygerberg Children’s Hospital 

Statistician

Professor Abdel Babiker, Head of the HIV Division, Medical Research Council Clinical Trials Unit, London

Consultants

Dr Diana Gibb, Medical Research Council Clinical Trials Unit, London 

Professor Paul Palumbo, New Jersey Medical School.

Professor Luis Montaner, Wistar Institute.

INTRODUCTION

HIV infection children is a major problem in Sub-Saharan Africa where strategies to interrupt vertical transmission are not yet well developed. Antiretroviral therapy (ART) is extremely expensive and labour-intensive. There is a need to develop strategies that, in the long term, will save resources. 

Currently there is no consensus on when to initiate ART in children. For example, in the United State of America, therapy is begun in all infants under a year of age, commencing at the time of diagnosis, which is usually by two to three months of age 1. In contrast, the World Health Organization recommends treatment either where clinically indicated or if notable CD4 T cell depletion has occurred 2. The European guidelines suggest an intermediate approach 3. Nowhere, however, have treatment guidelines for initiation of antiretroviral therapy been subjected to prospective study. There are also few data on the feasibility of discontinuing therapy in children.

We hypothesize that highly active antiretroviral therapy (HAART) commenced by 3 months of age and discontinued at either the first or second birthday, will be feasible and safe and will prevent immunological and clinical progression of HIV for a prolonged period thereafter. We have therefore designed a three-arm study to evaluate the risks and benefits of early ART for infants, followed by interruption at one or two years of age.

1. BACKGROUND AND RATIONALE

There are 1.1 million births in SA each year (South African Health Systems Review).  A 24.6% seroprevalence rate in pregnant women translates into 250,000 infants exposed to HIV each year. The vertical transmission rate in South Africa is between 25-40%. Therefore about 80,000 babies are born with HIV every year. In Soweto near Johannesburg the HIV epidemic has had a profound impact on child mortality. Chris Hani Baragwanath Hospital (CHBH) admits 5500 children annually.  In 1992, about 7% of pediatric deaths were HIV related, rising to over 50% in 1997 and to 75%. HIV-related paediatric admissions increased from 30% in 1998 to 38% by 2000, when 48% were under 15 months of age.

At Tygerberg Children’s hospital the prevalence of HIV is much lower than at CHBH, but is still significant. Ten percent of pediatric beds were occupied by HIV-infected children In a point prevalence survey conducted in 1999 4. The number of HIV-positive admissions increased from 52 in 1992 to 196 in 2000. The overall case fatality rate for all admissions is 1.7% as opposed to 14% for HIV-infected infants and children. 

Even in wealthy countries, antiretroviral therapy (ART) for infants is complicated by paucity of appropriate formulations, relative lack of pharmacokinetic data and uncertainties about long-term ART. In resource-limited countries barriers to treatment implementation also include cost, medical expertise, and health care infrastructure. 

Use of ART in pregnancy has resulted in dramatic reduction of pediatric HIV infection in developed countries. In developing countries affordable short course regimens to prevent MTCT have demonstrated a 47 % reduction in transmission 5. Nonetheless, because of the large numbers of HIV-infected women attending antenatal clinics, a significant number of children in resource-poor settings will acquire HIV via vertical transmission. 

According to current USPHS guidelines, all HIV-infected infants under one year of age should receive ART 1. The rationale for this is based on cohort data from US and Europe showing that in the early 1990’s 20-25% of untreated HIV infected babies progressed to AIDS or death during infancy. Although viral load and CD4 cell count are independently related to progression 6, the positive predictive value of these markers is low during infancy. 

Beginning therapy early during the course of HIV infection may be beneficial as early control of viral replication following acute infection can lower the viral set point, limit dissemination of the virus and allow normal immune system development 7. This may lead to an improved clinical outcome. Studies in SIV-infected macaques support a role for HAART in primary infection 8. Studies of adult treatment soon after seroconversion have shown that early treatment and discontinuation may be beneficial in the immune control of HIV-1 9. The appropriate duration of therapy prior to the interruption remains unknown, although a minimum of a year seems to be favored (personal communication – E Konnick, UCHSC, Denver, CO, USA). These studies indicate that an interruption may be more successful early in the course of the disease due to the homogeneity of the virus and the relatively intact immune system. In children, the immune system continues to mature during the first 4-6 years of life. Cytotoxic T lymphocytes specific for HIV infection are detected in adults within weeks of HIV infection. Although this response is not well documented in vertically infected children, the majority can demonstrate HIV specific responses by two years of age. Receiving antiretroviral therapy until two rather than one year of age may allow better development of the immune system. However, this strategy increases the chances of resistant virus developing because of inadequate suppression of viral replication. Frequent viral load monitoring is inappropriate for Africa, therefore, monitoring efficacy of viral suppression will be difficult. The ideal regimen would be well tolerated, with low levels of toxicity, be relatively short-term and result in low levels of resistance, but would have a major impact on subsequent natural history of the disease.
A high proportion of adults may not require early ART as responses to ART later in the disease are good, even when CD4 counts have decreased to <200 cells/mm3. In 2001, US adult guidelines were revised to recommend that ART be delayed until CD4 cell count is <350 cells/mm3 (previously <500) and in the UK, ART is recommended for all patients only when CD4 cell counts are below 200 cells/mm3 while those with CD4 cell counts between 200 and 350 are considered possible candidates for therapy 10. 
There are no randomized studies of when to commence ART in either adults or children. Several small non-randomized studies have reported on the outcome of starting HAART soon after birth (see below). Experts agree that treating young babies is complicated and not always successful, and the long-term benefit of this approach is unknown. Successful therapy, however, does preserve immunological function 11, 12. Drug absorption and metabolism differ in infants, and very high doses (particularly of PI drugs) are required to achieve adequate drug levels 13-15. Pharmacokinetic data in infants are unavailable for many antiretroviral drugs and there is the potential for long-term toxicity. Maternal antiretroviral therapy and the possibility of vertical transmission of drug resistant virus also need consideration. 

In Europe, recently produced PENTA guidelines 3 are more conservative than the US guidelines about when to start ART, and suggest that not all infants need to start therapy early. A CD4% of <20% or rapidly falling CD4% is suggested as a guide to starting ART. In December 2001, a US panel of experts also expressed the opinion that early ART could probably be individualized and may not be indicated in all infected children in the first year of life 1. Similar to adults, up to ten percent of children will be long-term non-progressors and not require therapy before age ten. Annual progression to AIDS or death in untreated children over 12 months of age with CD4% >20% is low 16. 

In resource-constrained societies, continuous antiretroviral therapy (ART) from infancy may not be desirable and is unlikely to be sustainable because of tolerability, poor adherence, development of viral resistance and toxicity. In sub-Saharan Africa there is a further vital component: despite significant price reduction, ART remains unaffordable for the majority of HIV-1-infected patients in sub-Saharan Africa. Also, HIV has placed a considerable burden on public health clinics. For these reasons, strategies that limit the need for continuous antiretroviral therapy and still positively impact on the progression of HIV should be studied.

Data from studies treating adults soon after seroconversion have shown that early treatment and discontinuation may be beneficial in the immune control of HIV-1 9. The appropriate duration of therapy prior to the interruption remains unknown but is considered to be at least one year. These studies indicate that an interruption may be more successful early in the course of the disease due to the homogeneity of the virus and the relatively intact immune system. In children, the immune system continues to mature during the first 4-6 years of life. Cytotoxic T lymphocytes specific for HIV infection are detected in adults within weeks of HIV infection. Although less well documented in vertically infected children, most HIV infected children can demonstrate HIV specific responses by two years of age. A high proportion of adults may not require early ART as responses to ART later in the disease are good, even when CD4 counts have decreased to <200 cells/mm3. In 2001, US adult guidelines were revised to recommend that ART be delayed until CD4 cell count is <350 cells/mm3 (previously <500) and in the UK, ART is recommended for all patients only when CD4 cell counts are below 200 cells/mm3 while those with CD4 cell counts between 200 and 350 are possible candidates for starting treatment 10. 

Rationale for using CD4 as a surrogate marker: 

CD4 counts and percentages are useful prognostic markers in both adults and children. They predict risk of disease progression, response to therapy and the risk for opportunistic infections (OIs). CD4 count is highly variable in young children and decreases with age in HIV-uninfected children until 5-6 years of age. CD4% is less variable and decreases less with age. Significant decreases in CD4% in infected children may occur as early as 2 months among symptomatic, rapidly progressing children 17. 
Annual progression rates to AIDS or death in children with CD4 cell percent above 20% after 1 year of age are approximately constant at around 10% but increase sharply to about 30% at CD4%=10% and nearly 50% at CD4% = 5%; CD4% are less predictive during the first year of life 16. In children, as in adults, HIV RNA viral loads has been reported to be a marker of disease progression – independent of CD4 count 6, 18 . In adults their combined use is possibly a better approach than using either variable alone 19. During the first year of life, however, the positive predictive value of viral load over and above CD4 percentage may be low 18, 20. We also need to recognize the resource constraints in the African setting and have chosen to use CD4 percentages throughout the study as markers of disease rather than HIV RNA, because T cell subsets are more affordable and CD4% can identify the risk for developing specific OIs, particularly after the first year of life. 

2. PURPOSE OF STUDY

This is a 3-arm study to investigate the efficacy, toxicity and tolerability of early ART beginning at less than three months of age, followed by interruption of ART. We hypothesize that ART commenced by three months of age, followed by interruption of therapy will be feasible and safe and will have the long-term benefit of preventing immunological and clinical progression of HIV. We intend to follow all children long-term (5 years or more) to determine long-term benefit. Should therapy up to the first birthday be equivalent to therapy until the second birthday, considerable savings in terms of antiretroviral therapy and clinic utilization will accrue. We also hypothesize that the prognosis is poorer for HIV infected children whose first-line regimen has failed (clinically and/or immunologically), and have used this as a basis for comparison of treatment strategies.

Primary Objectives:

3.1.1
To compare   time to death  (at any time) or disease progression (clinical or immunological, on first-line ART) in infants who received early ART for a limited period (9 months or 21 months) compared to infants who did not receive early ART, over a 4-year period.

3.1.2
To compare time to disease progression (clinical or immunological, on first line ART) in infants who receive approximately 9 months (from < 3 months until first birthday) with those who receive approximately 21 months (from <3 months until second birthday) of early ART, over a 4 year period. 

3.1.3
To compare the proportion of children developing serious adverse events (grade 3 or 4 laboratory or clinical events) in the 3 arms. 

3.2 Secondary objectives: 

3.2.1
To compare the long-term progression of disease and death in the 3 randomized groups after 4 years.

3.2.2
To compare CD4 and CD8 T-cell responses in the 3 randomized groups at 12 and 15 months.

3.2.3
To describe viral resistance in those with RNA >2000 copies/ml at the completion of 9 and 21 months ART. 

3.2.4
To evaluate ICD p24 and denatured p24 assays as predictors of disease progression (see Project 5 Lab Project).

3.2.5
To describe the development of mutations to NVP in children exposed and not exposed to NVP in the perinatal period. 

3.2.6
To compare hospital admission rates and duration of hospitalization in the 3 randomized groups

3.2.7
To compare the cost-effectiveness of the 3 treatment strategies

3.3 Accrual estimates


An outline of study subject accrual is shown in figure 1. Four hundred and twelve infants will be enrolled at both study sites over a 12-month period. Fifty percent of subjects will be recruited from each site.

Figure 1: Identification of participants to enroll required number of infants
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a. We recognize that this may be an underestimate of children refusing to participate. In this event more pregnant women will be screened

4. STUDY DESIGN

4.1
Summary of study design  (see figure 2)

Two-centered randomized, open-labelled trial to evaluate the effectiveness, toxicity, tolerability and cost effectiveness of early ART for a limited time in infants with perinatally acquired HIV infection. Randomization will be stratified by center, by entry into part A or B of the trial (see below) and by whether the infant received perinatal NVP. The trial will have 2 parts (see schema):

A: 375 Infants with definitive HIV infection and minimal immune suppression (CD4%> 25%) at or before 12 weeks of age will be randomized in a 1:1:1 ratio to one of 3 arms: 

Arm 1: no-treatment

Arm 2: 9 months ART (until first birthday)

Arm 3: 21 months ART (until second birthday)

B: Infants with evidence of moderate to severe immune suppression (CD4< 25%) at or before 12 weeks will all receive ART and will be randomized into arms 2 and 3 only. We anticipate this to be a small group (approximately 37), based on previous studies where only about 10% of HIV infected infants had a CD4 <25% between 6 and 12 weeks of age. 
Infants randomized to arm 1 will commence ART if they develop severe CDC Stage B or stage C disease or if the CD4% falls to <20%. 

Infants randomized to arm 2 and 3 will interrupt ART at the age of one or two years respectively and restart ART if they develop severe CDC Stage B or stage C disease or if the CD4% falls to <20%. 

Study subjects on first line therapy whose CD4% decreases to less than 20% or who develop a clinical endpoint will have plasma taken for a viral load and genotype. 

Figure 2: 

TRIAL SCHEMA
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PART B n=37




4.2 Treatment

In Pediatric AIDS Clinical Trial Group (PACTG) 356, HIV-1-infected children were commenced on either three or four antiretroviral agents when under 3 months of age. Viral replication was suppressed in about 60% at 2 years and in these infants, the ability to respond normally to vaccination and exposure to viruses such as Epstein-Barr virus was retained, suggestive of an intact immune system. However, seroreversion and absence of HIV-specific cell mediated immunity were also noted and may be of concern 11, 12. 

In a European study (PENTA 7 study) 20 infants under 3 months of age received Nelfinavir (NFV) in combination with d4T and ddI. Among the first 16 infants, only 50% had a VL <400 copies/ml by week 24 and 25% had VL< 50 copies/ml 15. In this study detailed PK evaluations of NFV were undertaken 2 weeks after starting HAART and it was observed that PK parameters (AUC and trough levels) were highly variable, but tended to be inadequate even with doses of 150mg/kg/day 21. NFV powder was poorly tolerated and most infants switched to receiving crushed tablets. Other smaller studies in infants receiving HAART have reported variable results. Of interest, a study using 4 drugs – zidovudine (ZDV) + Lamivudine (3TC) + Abacavir (ABC) + Nevirapine (NVP) – showed that in 5 children with AIDS and a median CD4% of 9% and viral load >750,000 copies/ml at baseline, treatment increased CD4% to 29%and in 4 out of 5 babies viral load was reduced to <100 copies/ml after 24 weeks of therapy 22. Whether this was due to the inherent potency and good tolerability of this combination, or to improved adherence in these babies who were very ill at baseline, is unclear, but both factors may be important. However, additional experience evidence supports its efficacy and safety in symptomatic HIV-infected infants (n = 25)23.

4.2.1TREATMENT REGIMENS, SAFETY AND TOXICITY

The proposed first-line regimen for this trial (ZDV+3TC+ABC+NVP) is based on the availability of good pediatric formulations for babies, pharmacokinetic data in infancy and results from the studies mentioned above. Other advantages include the good central nervous system penetration of AZT, ABC and NVP and the ease of administration as no dietary restrictions are necessary which is a major logistic problem in infancy. Although using 4 drugs may negatively affect adherence, the very high viral loads in infants justifies more aggressive therapy. The dosages are based on established guidelines and available data from previous studies. 4.2.2 EFFICACY AND RESISTANCE: 

Many children will have been exposed to NVP perinatally to reduce MTCT. Limited data to date suggest resistance mutations to NVP in 46% of children 24. Therefore, its addition to the ZDV+3TC+ABC regimen would therefore very likely add significant potency in more than 50% of subjects. In this trial, we propose to stratify by whether the child has received previous NVP. Samples can be used to evaluate the effect of previous NVP exposure on subsequent development of resistant mutations

4.2.3 DOSING AND SAFETY: 

An issue of special consideration is that ABC and NVP both may produce similar reactions (e.g. rash and fever).

4.2.4 MOTHERS THAT BREASTFEED

Untreated children who are breast-fed will have some level of exposure to ARV secreted in breast milk.  This could affect the study outcomes in several ways including suppression of viremia in the untreated group, selection of ARV resistant mutants in the untreated group etc.

 The rate of breastfeeding between HIV positive mothers in Soweto and in the Western Cape /Tygerberg area is very low (5% and 10% respectively) and few mothers will be on ART.  Only mothers who are eligible for treatment will receive ARV therapy as part of Project 1. Previous studies indicate that only15-20% of mothers have a CD4 count less than 200. Therefore the number of mothers who are on ARV treatment and who will breastfeed will be likely to be very small. Taking into consideration that mortality in mothers who breastfeed may be higher 25 and the issue of resistant mutants, we will advise mothers with a CD4 count less than 200 who receive treatment in Project 1 not to breastfeed their babies. In Soweto, mothers who choose not to breastfeed their infants are eligible to purchase infant formula at a subsidized price and in the Western Cape/Tygerberg area infant formula is provided by the government free of charge for the first six months. 

However, even if some women do breastfeed while on ART this will not affect the comparison of the three treatment strategies in the infants, which is the primary objective of the study, as they will be randomized and there is no reason to believe that there would be any bias in including such babies in a particular trial arm. We could also consider stratification by whether the mother is also on ART, ensuring that any other differences in this group (e.g. in adherence among infants whose mothers are on ART) are equally distributed across the 3 arms.

4.2.4.1

3TC,Lamivudine (Epivir()

Lamivudine is a FDA approved for patients 3 months of age and older

Dosing in infants < 3 months of age: Lamivudine at 4mg/kg po q12h has been used in PACTG 356 and PACTG 345 for infants >29 days of life to 2 years of age.  3TC is available as syrup (10mg/ml)

Major toxicities: headache, fatigue, nausea, skin rash and abnormal pain. 

Less commonly, pancreatits has been reported (but primarily in children with advanced HIV infection receiving multiple other medications). Peripheral neuropathy, decreased neutrophil count and increased liver enzymes. Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have been reported with the use of nucleoside analogues alone or in combination, including lamivudine and other antiretrovirals in adults. 


4.2.4.2

Zidovudine (Retrovir®, ZDV)
Zidovudine is FDA approved for use in neonates through 6 weeks of age, children 3 month to 12 years of age and adults.  It is available as a syrup 10mg/ml.

Alternate dosing options:  Twice daily and three times daily dosing is being studied. Twice daily dosing is being studied in RAD-1 and PACTG 356. RAD-1 is evaluating four drug combination therapies in antiretroviral experienced children from 6 months of age and up with rapidly progressing or advanced HIV disease.  The zidovudine dose is 240mg/m2 po q12h.  In PACTG 356 infants > 30 days to children < 2 years on quadruple therapy receive zidovudine 180mg/m2 po q12h with lamivudine, nevirapine and abacavir.  Three times daily dosing is also being studied in PACTG 356 and is used in PACTG 345.  In PACTG 356 patients on the triple therapy arm, > 30 days to children < 2 years, receive zidovudine 160 mg/m2 po three times daily with nevirapine and lamivudine. PACTG 345 uses the same dose of zidovudine given with ritonavir and lamivudine. 

Major toxicities: Hematologic toxicity including granulocytopenia and severe anemia particularly in patients with advanced HIV disease. Prolonged use has been associated with symptomatic myopathy similar to that produced by human immunodeficiency virus. Rare occurrences of potentially fatal lactic acidosis in the absence of hypoxemia, and sever hepatomegaly with steatosis have been reported with the use of certain antiretroviral nucleoside analogues.

4.2.4.3

Abacavir (Ziagen(, ABC) 

 Abacavir is FDA approved for use in adolescents and pediatric patients 3 months to up to 16 years of age

Dosing recommendations < 3 months:  Abacavir has been studied in children > 30 days and children < 2 years of age through PACTG 356.  In this study, abacavir dosage was 8 mg/kg po q12h.  PACTG 356 is an ongoing study that is evaluating antiretroviral activity and the durability of viral suppression using early intensive antiretroviral combination therapy in HIV-1-infected infants and children. In cohorts 3 and 4, infants > 30 days and children < 2 years of age received quadruple therapy; abacavir, zidovudine, lamivudine and nevirapine. Abacavir is available as a syrup 20mg/ml.

Major toxicities: A hypersensitivity reaction to ABC occurs in approximately 3-5% of adults in clinical trials and can be particularly severe if individuals are re-challenged. In pediatric trials, the rate of reactions is also 3-5%. However, among nearly 700 children who have received ABC in trials and in compassionate release programs, no deaths have been considered to be due to ABC 26-28. Nearly all reactions in both adults and children have been reported to occur in the first month of therapy. Fatal hypersensitivity reactions have been associated with therapy with abacavir. Patients developing signs or symptoms of hypersensitivity, which include: fever, skin rash, fatigue, gastrointestinal symptoms such as nausea, vomiting, diarrhea, or abdominal pain and respiratory symptoms such as pharyngitis, dyspnea, or cough should discontinue abacavir as soon as a hypersensitivity reaction is suspected.  . Abacavir should not be restarted following a hypersensitivity reaction because more severe symptoms will recur within hours and may include life threatening hypotension and death. Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have been reported with the use of nucleoside analogues alone or in combination, including abacavir and other antiretrovirals. The caregiver (subject) should receive the warning card and medication guide, which are included in the manufactures packaging. As the subject is enrolled the study the site must ensure that: 1) the caregiver (subject) receives the abacavir warning card, 2) the designated health care provider reviews the signs and symptoms of hypersensitivity reaction with the caregiver (subject), 3) the caregiver (subject) verbalizes an understanding of the steps to take in the event of a suspected hypersensitivity reaction, including when and how to contact the study site.

As babies will not be starting ART with severe immune suppression, the difficulties of differentiating drug toxicity from immune reconstitution disease are unlikely

4.2.4.4

Nevirapine (Viramune(, NVP)

Nevirapine is FDA approved for use in pediatric patients 2 months and older and adults. 

120 to 200mg/m2 every 12 hours.  This is based on recommendations from the “Guidelines for the Use of Antiretroviral Agents in Pediatric HIV Infection”

Dosing recommendations for < 2 months: Nevirapine at 120 mg/m2 once every day for 14 days, followed by an increase to full dose nevirapine 200 mg/m2 every 12 hours if there were no rashes of other untoward effects was used in PACTG 356 for infants > 30 days to < 2 years receiving triple or quadruple therapy including nevirapine.  PACTG 356 is an ongoing study that is evaluating antiretroviral activity and the durability of viral suppression using early intensive antiretroviral combination therapy in HIV-1-infected infants and children.  NVP is available as a syrup 10mg/ml

Major toxicities:  The most frequently reported adverse events related to therapy were rash, fever, nausea, headache, and abnormal liver function tests.  Rashes are usually mild to moderate, maculopapular erythematous cutaneous eruptions, with or without pruritis, located on the trunk, face, and extremities.  The majority of severe rashes occurred within the first 28 days of treatment; A much smaller number of babies develop severe rashes of which a majority occurred within the first 28 days of treatment. 25% of the patients with severe rashes required hospitalization; and one patient required surgical intervention.  All patients recovered.  Overall 7% of patients discontinued treatment due to rash.  Monitoring of liver function should be considered during drug therapy due to frequent asymptomatic elevations in GGT levels.

4.3
Study procedures

4.3.1 Consent

Consent will be obtained, as far as possible, in antenatal clinics of the two study centers prior to delivery. Consent can still, however, be obtained within 24 hours of delivery

4.3.2 Screening

Mothers will be screened for HIV as part of routine antenatal testing by trained counselors. 

4.3.3 Randomization 

Randomization to be done according to randomization table provided by the study statistician. A randomized; open-label treatment group assignment will be undertaken once patients have met inclusion and exclusion criteria. Centralized randomization to maintain equal distribution of children in each of the treatment arms will be performed by the data management center. Randomization, including screening demographics, will be requested by the site using e-mail, and randomization released to the site by the e-mail.

5. STUDY POPULATIONS

The subjects for this protocol will be recruited from the Chris Hani Baragwanath Hospital of the University of Witwatersrand health system in Johannesburg and Tygerberg Hospital in Cape Town. Active MTCT prevention programs at each of the study sites identify HIV positive women and their partners. 

5.1. Eligibility criteria

5.1.1. Full term (gestational age >36 weeks and birth weight >2.5 kg)
5.1.2. No major congenital abnormalities
5.1.3. HIV infection identified by one positive DNA PCR and confirmed by plasma HIV RNA

5.1.4. Age ≤ 12 weeks 
5.1.5. Informed consent
5.1.6. No hematological or biochemical contra-indication to any of the study drugs (e.g. presence of grade 3 or higher laboratory abnormality)

6. CLINICAL PROCEDURES

6.1. TREATMENT The proposed first line regimen is ZDV+3TC+ABC+NVP. The standard recommended doses of the 4 drugs will be used: ZDV 360mg/m2/day; 3TC: 8mg/kg/day; ABC 16mg/kg/day, all in 2 divided doses. Nevirapine will be started after 4 weeks at a dose of 120mg/m2 daily for 14 days, followed by 300mg/m2/day in 2 divided doses if no rash has occurred. (The reason for delaying NVP administration is to avoid possible confusion with ABC side effects). During ART part of the protocol the mothers will come to the clinic 4 weekly to return used bottles and receive study medications for the next 4 weeks. Syringes for dispensing the oral solutions will be given each month as well. Dose will be adjusted according to changes in the child’s weight and body surface area at every visit.

6.2. OTHER TREATMENT AND END OF TRIAL PLANS. Babies will receive PCP prophylaxis according to the CDC guidelines. They will be immunized and receive vitamin A according to the EPI schedule in South Africa. Medical care is provided free of charge to all children below 5 years of age. At the end of the trial, we anticipate that there will be a substantial number of children on first or second-line ART. Discussions about provision and continuation of ART are ongoing. 

6.3. PARTICIPANT SAFETY (see section 8)

6.3.1. The DSMB will consider findings from any other relevant studies and review trial data on recruitment, safety, adherence to randomized arms and efficacy, in strict confidence, approximately every 6 months. The DSMB would report to the Steering Committee for the trial and to the Ethics committee, if in their view, the data provide 'proof beyond reasonable doubt ' that one of the trial arms is better in terms of a primary outcome. The guiding statistical criteria for 'proof beyond reasonable doubt' is the Haybittle-Peto rule of a difference of at least 3 standard deviations in an interim analysis of a major endpoint. 

6.3.2. TB TREATMENT: The South African guidelines on management of TB do not support the use of TB prophylaxis in infants born to HIV infected mothers. However it is likely that some children will either require TB treatment because of tuberculosis or prophylaxis because of household contact with TB. Should rifampicin be needed, the nevirapine will be interrupted for the duration of TB therapy. This strategy may, however, change should further information become available 1, 29. 

6.3.3. OTHER DRUG INTERACTIONS: Similarly, if the infants are placed on other agents with potential for drug interactions with nevirapine, doses will be modified per HIVATIS.

6.4. VISIT SCHEDULES & STUDY PROCEDURES 

6.4.1. Clinic visit schedule (Appendix 1 & 2).

Informed consent will preferably be obtained at an antenatal visit but may be obtained within 24 hours of delivery. Infants will be followed monthly to the age of 6 months and then 3-monthly. T-cell subsets will be measured monthly to week 12 and then 3 monthly. At the time of stopping ART, children in arms 2 and 3 will have samples taken for subsequent HIV-1 RNA and resistance analysis. Following interruption of therapy in arms 2 and 3, children will be followed monthly for 3 months and then 3-monthly. Any child with CD4% <20% or who develops severe stage B or stage C disease will restart ART. We plan to follow all infants entering the study for at least 5 years.

Birth: Collection of blood specimens for storage from all HIV-exposed infants identified by VCT at 24 hours of age. Mothers will have received a single dose of NVP at the start of labor and the neonate 2 mg/kg within 72 hours of delivery. Specimens will be used to determine whether infection is perinatal or in utero (+ve at 24 hours) from all infants with detectable HIV DNA by qualitative PCR at 6 weeks. Parents will receive information about the trial. 

Week 6 visit: Blood will be collected for DNA PCR. Trimethoprim/sulfamethoxazole preventive therapy commenced.

Week 7visit:  Patients return for DNA PCR results and screening. Blood for T cell subsets, hematology and biochemistry tests and plasma HIV RNA quantification. Patients may return any time up until 11 weeks of age. 

Week 8 visit: Randomization. Patients may return up to week 12 for randomization. Infants with CD4% below 25% to all commence ARV with randomization in part B. Those with CD4% >25% randomized to one of 3 arms in part A. All infants randomized to ARV will be given a 35-day supply of ZDV, 3TC, and ABC syrups and parents will be given full instructions about how to administer them by a trained pharmacist. All families will be given a card about abacavir hypersensitivity and will be given full explanations about what to do in the event of a reaction. They will be given a 24-hour telephone contact in the event of suspected hypersensitivity reaction. 

Week 10 (2 weeks post ART)–Families will return for a clinical check that no hypersensitivity to abacavir has occurred and reinforcement of instructions about what to do in the event of a possible reaction. 

Week 12 (4 weeks post ART) – if there is no evidence of a hypersensitivity reaction to ABC, NVP will be added. If a child develops toxicity to a single drug requiring cessation of drug, the child will continue therapy on 3 ARVs.

Week 14 (6-weeks post start of therapy): Check for NVP toxicity. If no toxicity, increase NVP to full dose.

Until week 24: All patients to be seen every 4 weeks. History, Physical examination, and laboratory procedures as outlined in table 1

9 months and 3 monthly thereafter until end of the study: History, physical examination, and laboratory procedures as outlined in table 1&2.
 

One year of age: Interrupt therapy in arm 2. Store sample for subsequent HIV RNA and resistance assay

Two years of age: Interrupt therapy in arm 3. Store sample for HIV RNA
 and resistance assay.

Follow up: All children who have interrupted therapy will be seen monthly for 3 months after stopping ARV and 3 monthly thereafter. All other children will be followed up three monthly.

6.5 ADHERENCE AND FOLLOW-UP. 

To minimize loss to follow-up we shall obtain extensive contact information concerning next of kin and additional addresses.  If a child missed his/her visit, a letter will be delivered to remind the parents about the visit. If a child is more than 7 days late for his/her regularly scheduled visit, a member of the study team will make telephone contact (if possible) and/or visit the mother’s residence to determine why the child did not keep their appointment and will report to the study coordinator about the outcome of the visit. “Transport money” will be provided to all participants when they report for each of their scheduled clinics. 

We institute the following additional measures to further reduce LTFU during this trial:

1. Obtain extensive contact information concerning next of kin, additional address 

· 2. Visits will coincide with the immunization schedule for the infant. 

· 3. If a child misses his/her visit a telephone call will be made, or a letter will be delivered to remind the parents about the visit. 

· 4. If a child is more than 7 days late for his/her regularly scheduled visit, a member of the study team will visit the mother’s residence to determine why the child did not keep their appointment.  This field worker will report to the study coordinator about the outcome of the visit.

· 5. Transportation can be expensive for many parents therefore “transport money” will be provided to all participants when they report for each of their scheduled clinics. 

· 6. Provide psychosocial support groups for mother and babies at the time of their visits.

6.6 SPECIMEN TRANSPORT & STUDY PROCEDURES (to be decided with laboratory core)

Direct to local laboratory

Direct to specimen repository

7. LABORATORY PROCEDURES
All specimens to be collected by venipuncture

8.  SERIOUS ADVERSE EVENT EXPERIENCE AND SAFETY MONITORING

Laboratory monitoring procedures will focus on regular complete blood count, liver enzymes and pancreatic amylase. At each clinical visit doctors will be required to take a full history of adverse events, clinical examination and document all drug related toxicities. A record of concomitant medication will be maintained other than over the counter medication unless the investigator feels this was used to treat an adverse event. If the subject experiences any side effects or other symptoms between scheduled study visits, the subject will be instructed to report them immediately to the research physician or research nurse. A 24-hour on-call system is in place to ensure patients can contact one of the investigators at all times.
ADVERSE EVENT MONITORING AND GRADING
Grade 1 -Continue study drugs; routine monitoring 

Grade 2 -Continue study drugs; monitor closely with more frequent visits. Exclude other causes.

Grade 3 - Repeat observation within 72 hours for confirmation. Subjects should continue taking study drugs pending receipt of the confirmatory laboratory tests. However, the clinician may discontinue the study drugs if a repeat confirmatory laboratory test cannot be performed within 72 hours, or if felt that the continuation of study drugs is unsafe while awaiting test results. For all confirmed Grade 3 toxicities, stop all study drugs until toxicity resolves to ( Grade 2. Subjects will be allowed to interrupt study treatment for up to 14 days. If toxicity persists at Grade 3 for more than 14 days or reoccurs on re-challenge, study drugs should be permanently discontinued. 

Grade 4- Discontinue study drugs and obtain confirmation laboratory results within 72 hours. For all confirmed Grade 4 toxicities, stop all study drugs until toxicity resolves to < Grade 2. Subjects will be allowed to interrupt study treatment for up to 14 days. If toxicity persists at Grade 4 for ≥14 days or reoccurs on rechallenge, discontinue drugs permanently. 

MANAGEMENT OF TOXICITY
A child that developing toxicity to a single drug that requires cessation, will continue therapy with 3 ARV drugs. For severity grades associated with toxicity management and dose modification and/or discontinuation, we will refer to Division of AIDS Toxicity Table for Grading Severity of Pediatric Adverse Experiences. Please also refer to the SAE guidelines given in the Core A Administration Core. Alternate explanations for clinical or laboratory abnormalities that may at first appear to be related to study treatment must be sought. 

Temporary discontinuation of all agents for a short duration (fewer than two weeks) with frequent evaluation for improvement in toxicity, and rapid reinstitution of all therapies simultaneously if the toxicity resolves is permissible except re-introduction of abacavir (ABC) after a possible ABC reaction must not occur.
Special toxicity considerations

Grade 3 AST/ALT Elevations: Omit NVP if other causes of raised enzymes have not been found). AST/ALT will be measured at every clinic visit. Antiviral therapy drugs should be interrupted for confirmed Grade 3 AST/ALT/ elevation. Treatment may be reinitiated when the LFT result has improved to within one grade of baseline.

Rash: Up to 6% of subjects taking nevirapine will develop a mild to moderate rash and < 1% a severe rash. Patients and staff will be educated about the differences in the rashes; a 24-hour on-call number will be available to answer questions. If the patient develops a severe rash all study medications will be discontinued. 

SECOND-LINE THERAPY
Any child who develops an endpoint such as severe CDC stage B disease, stage C disease or whose CD4 percentage falls <20% while on ART (either initially or after restarting in arms 2 and 3) will have blood taken for HIV RNA and resistance testing. If HIV RNA is >10,000 copies/ml and there is evidence of resistance to one or more drugs, the child will be eligible to switch to second-line therapy.


Second-line therapy will be made available to children failing first-line therapy, either during the initial period of therapy (in arms 2 and 3) or after starting /restarting ART in all children with detectable HIV RNA and presence of resistance to at least one drug in the first-line regimen. 
ADVERSE EXPERIENCE REPORTING
A safety desk under the direction of the principal investigator, James McIntyre and assisted by the CRA project managers has already been developed to deal with SAE reporting requirements. Initial reporting will be communicated by fax. This initial report will be sent within 24 hours of the site becoming aware of the SAE. The information on the SAE report will be in line with the reporting requirements of the FDA and MCC. Therafter, the NIH and IRBs will be sent the initial SAE report within the 24-hour timeline by fax. A follow-up report will be sent with further details every 7 days. The safety desk will be responsible for the dissemination of the report. Unexpected and severe adverse drug reactions will be reported to the FDA within the 5-day timeline as is required by the FDA guidelines. While the reporting timelines are considered for 1 working day, sites will have in place an on call service for patients to access after hours care. 

Serious adverse events will also be reported to the ethics committees of both institutions. The data safety monitoring board will review all adverse events at its regular meetings. A data safety monitoring board (DSMB) consisting of at least three expert members not related to the trial, will be set-up with the assistance of the DIAIDS who will updated on the progress of the study by the Administration Core of the Program. The DSMB will be required to meet biannually and on an emergency basis when required. An ongoing review of all SAE’s will be provided to the DSMB within a 7-day timeline of the event. These reports will be reviewed in conference calls with the site PI’s and the program PI according to an agreed schedule not less than bi-monthly. 

9. STATISTICAL CONSIDERATIONS & ANALYSIS

9.1 Study definitions

1. Effectiveness - remaining well (no severe stage B or C disease) with a CD4% >20% while on either no therapy or first-line therapy.

2. Death: all cause mortality

3. Clinical Progression: severe Stage B or Stage C disease. 

4. Severe stage B disease: development of persistent weight loss >10% or downward crossing of at least 2 of the following centile lines on a weight for age chart 95th, 75th, 50th, 25th, 5th or developmental delay (not yet defined as HIV encephalopathy)

5. Immunological progression: CD4% decreases to less than 20% on two occasions

6. Serious Toxicity: grade 3 or 4 laboratory or clinical events

7. Loss to follow-up: Parents who refuse all contact or who disappear at any time during the course of the trial.

8. Voluntary discontinuation:  parents decide to discontinue treatment for their child.  Wherever possible, they should maintain study follow-up, particularly to record clinical events, vital status and laboratory data.  (Off treatment / on study)

9.2 Analysis plan overview

9.2.1 PRIMARY ENDPOINTS

9.2.1.2 Time to death (occurring at any time either on or off ART) or to failure of first-line therapy, defined as CD4% falling to <20% (confirmed on 2 occasions) or 

9.2.1.2 Time to development of severe stage B disease or stage C disease while on first-line therapy (for at least 24 weeks after initial start or following the re-introduction of the same regimen after the interruption of treatment). 

9.2.1.3 Toxicity - all serious grade 3 or 4 (clinical or laboratory) adverse events leading to discontinuation of one or more drugs.

9.2.1.4 Secondary endpoints

9.2.1.5 HIV specific CD4 and CD8 T cell responses at 12 and 24 months.
9.2.1.6 Viral resistance (to be performed retrospectively) on samples with HIV RNA >2000 copies.

9.2.1.7 All clinical or laboratory grade 3 or 4 adverse events irrespective of action taken.

9.2.2 SECONDARY ENDPOINTS

To compare the long-term progression of disease and death in the 3 randomized groups 

To compare immunological CD4 and CD8 T-cell responses in the 3 randomized groups 

To compare viral resistance in those with RNA >2000 copies/ml after  9 and 21 months of  ART.  

To evaluate ICD p24 and denatured p24 assays as predictors of disease progression and correlate them with viral load.

To describe the development of mutations to NVP in children exposed and not exposed to NVP in the perinatal period.  

To compare hospital admission rates and duration of hospitalization in the 3 randomized groups

To compare the cost-effectiveness of the 3 treatment strategies

9.3 Primary analysis 

A Kaplan and Meier Curve (actuarial curve) for the 3 groups (1, 2 and 3) will be constructed and compared; The proportion of patients in the 3 groups developing toxicity (defined as clinical or laboratory grade 3 or 4 SAEs) days i.e., time to event analysis will be compared by treatment group. Toxicity analyses will be undertaken on treatment plus 30 - time to death at any time or to CD4 <20% (or severe stage B or stage C disease) on first-line ART.

9.4 Secondary analysis 

9.4.1 Analysis of resistance patterns will be descriptive

9.4.2 The evaluation of immune complex dissociated p24 antigen as a predictor of disease progression on the basis of multiple regression and/or multiple logistic regression will be performed if the outcome will be measured as a clinical event. Sensitivity, Specificity, Predictive Positive and Negative Values will be calculated for the P24 assay with the viral load as the Gold Standard for disease progression
9.4.3 The immune response characterized by T cell measurements will be described in a subset of subjects of each group
9.4.4 Cost efficacy of interventions will be expressed as cost per life year gained and cost per disability adjusted life years (DALY’s) saved. A model for disease progression will be developed. During the trial, data on the following parameters will be collected: drug costs, laboratory investigations, treatment of drug related adverse events and toxicities, ambulatory visits, hospitalizations and services. This will be derived from personnel time sheets, pharmacy, laboratory and hospital records.

9.5 Calculation of sample sizes. 

Calculations of the sample size that would be required to achieve the primary objectives of the study are based on the following assumptions:

1. Based on data on more 600 untreated children with CD4 cell counts and percentages at or <12 weeks of age, and subsequent CD4, clinical and mortality data, the weighted probabilities of CD4% falling below 20% at 6 months, 1 year, 2 years and 3 years were 18%, 30%, 47% and 54% respectively 16. In the PENTA 5 trial of children starting HAART for the first-time, 20% had failed first-line HAART by 48 weeks 26. Data on nearly 600 children from the UK cohort showed that the average time spent on first-line HAART is about 16 months. 

Therefore, assuming that:

50% of children in arm 1 (no treatment arm) start ART by 2 years of age due to CD4 drop, 

40% of children have either died or progressed to severe stage B, stage C or to CD4% <20% on first-line ART by 3 years of age

10% are loss to follow-up

Recruitment occurs over 1 year; total trial duration is 4 years, and minimum follow-up is 3 years

80% power, 2-sided alpha 0.05,

Then, a total of 375 children would be required to detect 50% reduction in progression to failure of the first-line regimen in the ‘to two-year’ treatment arm compared with the no treatment arm, based on a global test, with the ‘to one-year’ treatment arm having an intermediate reduction in progression.

In group B, (observation arm), we predict that 37 infants (10%) will have CD4 percentages < 20% and thus require early ART. Although this number is small, it can be legitimately combined with infants randomized to these two trial arms in Part A and thus will contribute to this comparison overall. The hazard ratios between the two arms will be estimated separately for children in parts A and B and the 2 then combined as in a meta-analysis - i.e. the comparison between the 2 arms will be stratified by whether children were in Part A or Part B. 

10. CLINICAL AND LABORATORY DATA COLLECTION

Sources of information will be history, physical exam and specimens obtained from study subjects. In addition for the health economics analyses will be obtained from hospital admissions data. Baseline evaluation of all participants will include demographic data, medical and surgical history, current and concomitant medication history, previous antiretroviral therapy and urine pregnancy test. Follow-up evaluation will be determined per protocol specifications.

Each site will have its own database, but teleforms will also be used to datafax data to the MRC CTU in London in real-time. Staff from MRC CTU would assist in developing the central database and in monitoring data. 

For drug compliance, we propose to use self-report and pharmacy records for this study. The trial pharmacist is required to maintain complete records of all study medication dispensed and returned. The procedures to be followed will be sent directly to the trial pharmacist and will adhere to the good clinical practices (GCP) guidelines on drug accountability.

11. STUDY DOCUMENTATION AND RECORD RETENTION

(see quality assurance section 16)

12. INFORMED CONSENT

          Identification of eligible participants will be done from mothers already identified to be HIV positive. The consent form will provide details of the study procedure, potential risks, rights to withdraw consent, compliance information, and description of the treatment strategy, provision of ART and of the post-trial treatment. Participation of children defined as “individuals under the age of 21 years,” will be included in this project. Research conducted on children living with HIV is a priority of this study team to address all aspects of the HIV epidemic in resource poor settings. Consent of at least one parent or legal guardian will be obtained for children under age 18. 
Potential risks identified include the development of ART drug resistance during periods of drug interruption or reintroduction. ART side effects both long term and short term will be described to the patients. Regular clinic visits with doctors assessing the patients will be undertaken. 
Laboratory safety blood sampling will include regular testing of hematology and biochemistry testing. Risks associated with venous blood sampling are considered minimal and will be reduced by a dedicated phlebotomist.  

All participants will benefit from treatment with a potent combination antiviral therapy regimen. The risk of treatment failure, due to either treatment toxicity or viral resistance is not considered significantly greater in either treatment arm, providing the equipoise for this study. 

Informed consent will be translated into local languages and back translated into English to validate the correct use of language. Consent forms will be read to the participants and will be given to them to read at their homes before making the final decision to participate. A one-page summary of the trial will be given to participants. Participants will have the opportunity to ask the study staff questions and clarifications, before signing consent. The study staff will validate the understanding and willingness of the study subjects and their guardians to participate. All participants will be given a copy of the informed consent to take home. Any sub-study will have a separate informed consent process.

13. INSTITUTIONAL REVIEW BOARDS
This research will be conducted with human subjects oversight from the Institutional Review Board of the University of the Witwatersrand, Johannesburg and the ethics committee of Stellenbosch University. Our proposal is developed by local researchers and responds to the need of providing adequate care to children.

14. CONFIDENTIALITY

All participants will be given a unique identification number that identifies names. Study numbers will be stored separately in locked cabinets. All study staff will follow these procedures. Staff involved in cohort retention will not disclose the identity or the nature of participation to the household or the community. 

Strict security procedures will be followed to ensure confidentiality and security of data. Study documentation will be kept in locked files. All data will be backed up on CDs at the end of each day, and these will be kept in locked storage cabinets in the study office. Access to security password will be given only to the PI and appropriate personnel. Personal identifiers will not be stored in the data set and all computers will be protected by anti-virus software.

15. COMPLIANCE WITH FINANCIAL DISCLOSURE REQUIREMENTS

16. QUALITY CONTROL AND QUALITY ASSURANCE

16.1 Steering committee

A Trial Steering Committee will manage the trial with an independent chairperson, with representation from each of the 2 sites and from the Medical Research Council Clinical Trials Unit (MRC CTU), which will provide clinical design statistical expertise as well as training. Trial and data management committees would also be set up for day-to-day management of the trial. Quality control and assurance will be measured against established study operating procedures (SOP) for the conduct of the trial and against the requirements of the protocol. To implement the quality control and quality assurance a team of monitors will be appointed to the administration core. 

16.2 Start-up meeting

Once the protocol has been approved and appropriate case report forms (CRFs) have been developed, a face-to-face investigator’s meeting will be held which includes all members from each of the sites including doctors, nurses, pharmacists, laboratory personnel and data managers. This will be an implementation meeting to ensure overall understanding of the protocol, the primary goal and the population being studied. An in-depth discussion of the protocol, CRFs, and relevant SOPs will take place. It will focus on the protocol endpoints, inclusion/exclusion criteria, and visit schedule and procedures at each visit. It will ensure that all study sites are completing CRFs in the same way and any questions are answered. It will establish the lines of communication, guidelines on study management, and the roles and responsibilities assigned to each member of the study team. It will also discuss in detail the correct procedure to follow for the reporting of all serious and/or unexpected SAEs, including chain of communication and reporting timelines. All appropriate study personnel will attend this meeting. 

16.3 Laboratory
Current certification standards in South Africa include the SANAS certification program. The routine clinical laboratories involved in the monitoring of patients on trial will be required to have SANAS accreditation. To ensure reproducibility one clinical trial laboratory as central site for all primary efficacy variables and significant secondary efficacy variables. Standardization of all standard operating procedures will be undertaken across the laboratory centers. Both laboratories will be required to have a designated quality manager, quality manual .

Regular audit of the laboratory will be undertaken. This will include annual inspections by SANAS, the quality assurance division of the National Health Laboratory Service and the quality manuals of each laboratory. Specific emphasis will be placed on the following items:

Internal quality assurance programs

Lab SOP’s

Equipment maintenance: servicing, calibration, and daily maintenance

Lab certification SANAS

Lab external QC programs, standardized and adhered to

Lab reporting mechanisms, both direct into the database and to the site

Good laboratory practice of the computer system

Emergency reporting of clinical results

Specimen storage

Archiving of documentation

Corrective action documentation

Laboratory safety

Specimen handling and transport issues

16.4 Clinical Monitoring

The CIPRA project will initially employ two regional trial monitors for the studies. They will have several years experience monitoring clinical studies; and will have demonstrated their ability in ensuring that the ICH GCP guidelines are being followed. Their main responsibility is to oversee progress of the trial and to ensure that study contact and data handling comply with the protocols, ICH GCP, and applicable ethical and regulatory requirements. They will ensure that the data is correctly and completely recorded and reported, and confirm that informed consent is being obtained and recorded for all subjects prior to their participation in the trial. The overall monitoring plan will be 100% monitoring of the first 25 patient files. Although intensive, this will allow for early observation of any incorrect procedures being followed and to take corrective action. Specific identified parameters will continue to be fully monitored throughout the study. These parameters include: informed consents, protocol endpoints, and serious/unexpected adverse events. Finally, 5% of the remaining subjects’ files will be completely monitored.

The monitors will interact with the respective study coordinators and principal investigators for each study to discuss their findings from the visit, and to identify the strengths and weaknesses of the site, and any corrective action that needs to be taken. This will be followed with a written report to the principal investigator of the study and the CIPRA program. In addition, at each subsequent visit, the trial monitor will establish that all deficiencies noted at the last visit have been corrected and note that in the next report.

16.4 Auditing 

To ensure that the monitoring is being performed at the highest level, and that the study site is in compliance with regulatory and SOP procedures, independent auditors will be contracted to audit the study and the monitoring procedures. The auditors will be independent of the clinical trial system, and will be knowledgeable in ICH GCP guidelines, South African GCP guidelines, and in South African regulatory procedures. They will receive a copy of the SOPs prior to an audit.

 This auditing will take place once 50% of subjects have been enrolled. The auditors will also identify 5% of the population for review, of which half will be subjects aready evaluated by the monitor, and half will be files that have not yet monitored. In addition, the auditor will evaluate the trial conduct and compliance of the site with the protocol, their SOPs, GCPs, and the applicable regulatory requirements. They will ensure all regulatory procedures, ICH GCP, and SOPs have been followed and all necessary documentation in on file. They will also ensure that appropriate standards and/or certifications are in place for laboratory and pharmacy compliance.

All observations and findings of the audit will be documented and sent to the principal investigator of the study, the directors of the unit where the audit has taken place, the principal investigator of the CIPRA program, and the DSMB. 

Any non-compliance noted in either the monitoring or audit reports will require immediate action by the principal investigator of the CIPRA program. Depending on the nature of the non-compliance will drive the severity of the action taken. Persistent and serious non-compliance may result in the termination of the investigator’s participation in the trial, and will be brought before the Executive Committee for discussion regarding the investigator being allowed to remain in the CIPRA program.
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19. APPENDICES

19.1 Protocol team contact information

1. Dr Avy Violari, Perinatal HIV Research Unit, Chris Hani Baragwanath Hospital, Soweto, University of Witwatersrand, Johannesburg South Africa

violari@mweb.co.za

2. Dr Mark Cotton, Pediatric Infectious Diseases Clinical Research Unit, Faculty of Health Sciences, Stellenbosch University & Tygerberg Children’s Hospital, 7505, South Africa 

mcot@sun.ac.za
Fax: 27 21 938 9138

Tel: 27 21 938 9127

19.2 Schedule of procedures

19.2.1 SCHEDULE OF EVENTS 

Study visits Year 1

	Age
	Birth
	6 weeks
	7 weeks
	8 weeks
	12 weeks
	14 weeks
	16 weeks
	20 weeks
	24 weeks
	9 months
	12 months

	Hx, PE
	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	X

	NVP for MTCT
	X
	
	
	
	
	
	
	
	
	
	

	HIV DNA PCR
	
	X
	
	
	
	
	
	
	
	
	

	HIV RNA PCR
	
	
	X
	
	
	
	
	
	
	
	X

	T cell subsets
	
	
	X
	
	X
	
	X
	X
	X
	X
	X

	CBC, ALT,AST (1)
	
	
	X
	
	X
	
	X
	X
	X
	X
	X

	Pancreatic amylase(1)
	
	
	X
	
	X
	
	X
	X
	X
	X
	X

	ICD P24
	
	
	X
	
	X
	
	
	
	X
	X
	X

	T cell responses(2)
	
	
	X
	
	
	
	
	
	
	
	X

	Storage(3) 
	X
	
	
	
	
	
	
	
	
	
	X

	TMP/SMX
	
	X
	X
	X
	X
	
	X
	X
	X
	X
	X

	Informed consent
	X
	
	X
	
	
	
	
	
	
	
	

	Randomization


	
	
	
	X
	
	
	
	
	
	
	

	Start NVP
	
	
	
	
	X
	
	
	
	
	
	

	Increase NVP
	
	
	
	
	
	X
	
	
	
	
	


(1) Only babies on HAART will have these procedures done

(2) T cell responses will be done only in a subset of patients

(3) Stored specimens from birth will be used for DNA PCR and those from 12 months and 24 months for resistance testing.

19.2.2 STUDY VISITS YEAR 2-5
	
	13 months
	14 months
	15 months
	18 months
	21 months
	24 months
	25 months
	26 months
	3 monthly

(27 months-5y)

	Hx, PE
	X
	X
	X
	X
	X
	X
	X
	X
	X

	HIV RNA PCR
	
	
	
	
	
	X
	
	
	

	T cell subsets
	X
	X
	X
	X
	X
	X
	X
	X
	X

	CBC, ALT, AST (1)
	
	
	X
	X
	X
	X
	
	
	

	Pancreatic amylase(1)
	
	
	X
	X
	X
	X
	
	
	

	T cells responses(2)
	X
	X
	X
	
	
	
	
	
	

	Storage(3)
	
	
	
	
	
	X
	
	
	

	TMP/SMX(4)
	X
	X
	X
	X
	X
	X
	X
	X
	X


(4) Only if indicated

Visit at 13 and 14 months only for babies on arm 2; Visit at 25 and 26 months only for babies on arm 3































Arm 3 


Long-course


(to second birthday)


N=125


ZDV+3TC+ABC+NVP





Arm 2 


Short-course


(to first birthday)


N=125


ZDV+3TC+ABC+NVP





Arm 1


No treatment





N=125





HIV infection diagnosed before 12 weeks and CD4% >25%








ART (start or re-start) when CD4% <20% or clinical event 





ENDPOINTS





Arm 2


Short-course


(To first birthday)





ZDV+3TC+ABC+NVP





Arm 3 


Long-course


(To second birthday)





ZDV+3TC+ABC+NVP





HIV infection diagnosed before 12 weeks and CD4% <25%





ART (re-start) when CD4% <20% or clinical event 





ENDPOINTS
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