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S1: Study Methods

HIV+ infants were entered into in one of three HIV+ strata based on CD4% (<15% [n=20]; 15% to <25% [n=60]; and ≥25% [n=80]). Initially enrollment of HIV+ infants was limited to those with ≥25% CD4, but because of slow enrollment CD4+ strata were changed to:  <15%, 15% to <20%, and ≥20%.  

S1.1: Study conduct:

RV1 was included in the Botswana and Zambia national immunization programs in January 2012. Infants who had received one or two study doses at these sites were unblinded; those receiving RV5 continued to receive study vaccine and were followed as if they had remained blinded. Those on placebo were given RV1 if they were within the eligible age range, and were considered to be off study treatment. Due to availability of RV1 at these sites, coupled with the success of the prevention of maternal-to-child transmission of HIV, the study was closed to enrollment in October, 2013 before achieving its target accrual. 

S1.2: Immunologic methods:

Serum anti-rotavirus neutralizing antibodies (SNA) - Neutralization was performed by mixing dilutions of serum and controls in the presence of a constant amount of each of the five different viruses, representing the G and P types present in the vaccine, for 1 hour at 37ｰ C, before transfer to a 96 well plate containing confluent MA104 cells. After 1 hour the monolayers were washed and incubated for 14-16 hours; frozen and thawed; and SNA titer determined by measuring rotavirus antigen in the lysed monolayers in wells receiving serum compared to viral control wells, using a standard enzyme-linked immunosorbent (EIA) format. The neutralization titer represents a 60% reduction in the amount of virus.

S1.2.1: Serum anti-rotavirus IgA antibody - Samples were run in duplicate using WC3 rotavirus-infected MA 104 cell lysate or control uninfected cell lysate as captured antigen.  Bound antibody was detected with biotinylated anti-human IgA, followed by an avidin-biotin-peroxidase complex and substrate. Antibody titer expressed in units/ml was determined from the net optical density compared to a standard curve constructed from a human serum pool with an assigned anti-rotavirus IgA antibody value of 1000 units/ml.

S1.2.3: Copro-antibody (Stool anti-rotavirus IgA antibody) – Samples were measured in stool filtrates by the methods used for serum IgA, but  were standardized in relation to total IgA and reported as rotavirus antigen units/μg of total IgA53.

S1.2.4: Anti-rotavirus memory B and T cell responses by FluoroSpot
For memory B cell responses, PBMC were thawed, counted and stimulated in RPMI 1640 (Gibco) with 10% fetal bovine serum (Gemini Bio-Products), 0.4% penicillin and streptomycin, 1% HEPES buffer (Corning Cellgrow), and 1ug/ml R848 and 10 ng/ml IL-2 for 96 hours at 37º C and 5% humidified CO2.  PBMCs with viability ≥55% were used at 250,000 cells/well in duplicate wells of FluoroSpot IgG/IgA kits (Mabtech Inc). Assays were performed per manufacturer’s instructions using WC3 rotavirus vaccine backbone to coat the plates and an ImmunoSpot II instrument (Cell Technologies Ltd.) to count the IgG and IgA SC. Results were expressed as SC/106 stimulated PBMCs.

For T cell responses, PBMC with viability ≥60% were added at 250,000 cells/well in 100 µL of RPMI 1640 with glutamine (Gibco), containing 10% human AB serum (Gemini Bio-Products) and 1% antibiotics (Gibco).  Cells were stimulated in duplicate wells with WC3 rotavirus at a pre-optimized concentration or 10 µg of phytohemagglutinin A (PHA)/well. After 48 hours at 37° C in 5% humidified CO2, plates were developed and analyzed with an Immunospot II plate reader. T-cell responses were calculated as the difference between WC3-containing wells and the MA104 controls. Results were reported as mean spot forming cells (SFC)/106 PBMC. 

Supplemental Table 1: Numbers of HIV+ participants with adverse events by CD4% stratum (ITT)

	
	Events/Total
	

	Adverse events
	CD4 stratum
	Placebo
	RV5
	p-value1

	>= Grade 3
	<20%
	1/6
	0/5
	1.00

	
	>=20%
	4/33
	5/32
	0.73

	Possibly/probably/definitely related2 >= Grade 3
	<20%
	1/6
	0/5
	1.00

	
	>=20%
	0/33
	1/32
	0.49

	Grade 2
	<20%
	1/6
	0/5
	1.00

	
	>=20%
	6/33
	7/32
	0.76

	Possibly/probably/definitely related Grade 2
	<20%
	1/6
	0/5
	1.00

	
	>=20%
	1/33
	2/32
	0.61

	Grade 1
	<20%
	3/6
	1/5
	0.55

	
	>=20%
	13/33
	18/32
	0.22

	Fever
	<20%
	3/6
	1/5
	0.55

	
	>=20%
	12/33
	10/32
	0.79

	Diarrhea
	<20%
	0/6
	0/5
	

	
	>=20%
	10/33
	14/32
	0.31

	Vomiting
	<20%
	2/6
	1/5
	1.00

	
	>=20%
	4/33
	9/32
	0.13

	Irritability
	<20%
	0/6
	0/5
	

	
	>=20%
	0/33
	1/32
	0.49

	Targeted diagnoses3
	<20%
	0/6
	1/5
	0.45

	
	>=20%
	4/33
	4/32
	1.00

	
	
	
	
	

	
	
	
	
	


1 P-value comparing RV5 to placebo from Fishers exact test.

2 Relationship to study vaccine was assessed by the site and Core Team.  If the Core Team and Site Investigator disagreed about the relationship of an event to vaccination, the assignment that most implicated the vaccine was chosen for analysis.

3 Targeted diagnoses include gastroenteritis, gastritis, intussusception, and any diagnosis with a rotavirus organism code.

Supplemental Table 2: Numbers of participants with adverse events by vaccine dose (intent-to-treat population)

	
	Events/Total

	Adverse events
	HIV status
	Dose
	Placebo
	RV5

	>= Grade 3
	HEU
	1
	0/64
	0/62

	
	
	2
	3/62
	1/62

	
	
	3
	0/59
	0/61

	
	HIV+
	1
	2/39
	5/37

	
	
	2
	1/35
	1/36

	
	
	3
	3/35
	0/36

	Possibly/probably/definitely related1 >= Grade 3
	HEU
	1
	0/64
	0/62

	
	
	2
	1/62
	1/62

	
	
	3
	0/59
	0/61

	
	HIV+
	1
	0/39
	1/37

	
	
	2
	1/35
	0/36

	
	
	3
	0/35
	0/36

	Grade 2
	HEU
	1
	1/64
	2/62

	
	
	2
	5/62
	2/62

	
	
	3
	2/59
	3/61

	
	HIV+
	1
	4/39
	6/37

	
	
	2
	2/35
	2/36

	
	
	3
	1/35
	2/36

	Possibly/probably/definitely related Grade 2
	HEU
	1
	0/64
	1/62

	
	
	2
	2/62
	1/62

	
	
	3
	0/59
	2/61

	
	HIV+
	1
	1/39
	1/37

	
	
	2
	1/35
	1/36

	
	
	3
	0/35
	0/36

	Grade 1
	HEU
	1
	7/64
	7/62

	
	
	2
	11/62
	12/62

	
	
	3
	10/59
	14/61

	
	HIV+
	1
	7/39
	11/37

	
	
	2
	6/35
	8/36

	
	
	3
	8/35
	9/36

	Fever
	HEU
	1
	3/64
	2/62

	
	
	2
	5/62
	8/62

	
	
	3
	5/59
	9/61

	
	HIV+
	1
	4/39
	2/37

	
	
	2
	4/35
	5/36

	
	
	3
	7/35
	6/36

	Diarrhea
	HEU
	1
	3/64
	6/62

	
	
	2
	7/62
	8/62

	
	
	3
	7/59
	9/61

	
	HIV+
	1
	4/39
	9/37

	
	
	2
	4/35
	3/36

	
	
	3
	5/35
	6/36

	Vomiting
	HEU
	1
	3/64
	2/62

	
	
	2
	7/62
	4/62

	
	
	3
	2/59
	3/61

	
	HIV+
	1
	3/39
	6/37

	
	
	2
	3/35
	1/36

	
	
	3
	3/35
	3/36

	Irritability
	HEU
	1
	0/64
	0/62

	
	
	2
	0/62
	1/62

	
	
	3
	1/59
	0/61

	
	HIV+
	1
	0/39
	1/37

	
	
	2
	0/35
	0/36

	
	
	3
	0/35
	0/36

	Targeted diagnoses2
	HEU
	1
	1/64
	2/62

	
	
	2
	2/62
	6/62

	
	
	3
	4/59
	3/61

	
	HIV+
	1
	0/39
	4/37

	
	
	2
	2/35
	1/36

	
	
	3
	2/35
	2/36


1 Relationship to study vaccine was assessed by the site and Core Team.  If the Core Team and Site Investigator disagreed about the relationship of an event to vaccination, the assignment that most implicated the vaccine was chosen for analysis.

2 Targeted diagnoses include gastroenteritis, gastritis, intussusception, and any diagnosis with a rotavirus organism code.

Supplemental Table 3.Vaccine Strain Rotavirus Antigen, Nucleic Acid, and Infectious Rotavirus in Recipients of Rotavirus Vaccine

	RV5 Dose
	Assay Method
	HIV+

(Nf=37)
	HEU

(N=62)

	Post Dose 1a
	EIAc
	2
	7

	
	RT-PCRd
	  2g
	    6g,h

	
	FFA+e
	1 
	0

	
	
	HIV+

(N=36)
	HEU

(N=62)

	Post Dose 2b
	EIA
	0
	1

	
	RT-PCR
	0
	  18

	
	FFA+
	0
	0


a 4 samples per subject scheduled after dose 1.

b 2 samples per subject scheduled after dose 2 and dose 3. No samples were positive after dose 3.

c EIA = enzyme-linked immunosorbent assay.

d RT-PCR (reverse transcriptase-polymerase chain reaction) = indicates presence of rotavirus RNA on the   basis of VP6.

e FFA (fluorescent focus assay) = indicates presence of infectious rotavirus.

f Number of participants receiving dose.

g One participant had mixed virus (not necessarily RotaTeq).

h One participant was RT-PCR positive after dose 1 and dose 2.

 Supplemental Figure 1: CONSORT DIAGRAM
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Footnote to Figure 1. Median days between doses were 33 and 34 days, and median follow-up on study was 110 days. Nine infants were unblinded after their first or second dose when rotavirus vaccine became available at their site. The 4 infants found to be on RV5 continued to receive their remaining study doses. Of the 5 infants on placebo, 2 were given the two recommended doses of Rotarix, but 3 were too old to receive Rotarix.  

Supplemental Figure 2: Median (Q1, Q3) immune levels by HIV-1 status, vaccine group and time point (log10 scale)
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Per-protocol (n=60)


Received incorrect vaccine (n=1)


  


Received 1 or 2 doses (n=1)


Not able to attend clinic (n=1)


  


  














