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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and the relevant background of the project. Describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. ( TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator K. Zaman


Project Name:  A phase II, randomized, placebo-controlled study of the immunogenicity, safety and reactogenicity of an orally administered human rotavirus vaccine (RIX4414) in healthy infants in Bangladesh 


Total Budget     US$ 421, 403                                       Beginning Date      As soon as possible                                 Ending Date 12 months from date of starting


A safe and effective vaccine is needed to reduce the enormous public health burden associated with rotavirus illness, especially in developing countries.  About 40,000 children with rotavirus diarrhea are treated each year at the ICDDR,B hospitals.  Globally there are an estimated 600,000 to 1 million deaths annually. Unanticipated adverse events (intussusception) experienced with a rhesus rotavirus vaccine have accelerated efforts to develop and evaluate alternative vaccine candidates so that a safe and effective public health tool would become available.

We propose to conduct a randomized, placebo-controlled study within one community in Bangladesh to assess immunogenicity and reactogenicity of a live, attenuated human-derived rotavirus vaccine  (RIX4414) among infants. Recently we completed a safety and immunogenicity study with this vaccine among toddlers and infants. The vaccine used in this study was “all in one formulation” (vaccine and buffer in the same vial). The vaccine was found to be safe but the immunogenicity was low. Trials from other countries have shown that the vaccine using the "commercial formulation"  (vaccine and buffer in two separate vials) is safe and immunogenic. Because the company is now preparing only the commercial formulation and is no longer producing the all in one formulation, we plan to repeat the immonogenicity study with this commercial formulation before we proceed with a large-scale efficacy trial at Matlab. This vaccine has however been studied in adults, toddlers and infants in the US, Latin America, Europe, South Africa and Asia and found to be safe and immunogenic.

A total of 300 infants will be randomised such that 100 infants will receive 2 doses of HRV vaccine (106.5 CCID50) concomitantly with OPV ,100 infants will receive 2 doses of HRV vaccine (106.5 CCID50) with OPV separated from HRV by two weeks,  and  100 infants will receive placebo.  Serum specimens will be collected from all subjects to evaluate IgA antibodies to rotavirus. Stool samples will be collected from the first 150 enrolled subjects for rotavirus antigen detection to assess vaccine viral shedding. Further tests will be done to determine G and P types.  Reactogenicity and adverse events will be assessed through daily home visits. All infants will receive routine EPI vaccines. 

The study will form the foundation for conducting Phase III studies of effectiveness and safety in Bangladesh, where rotavirus is responsible for substantial public health burden.  Ultimately, the goal will be to have available a practical, safe, and effective vaccine for use in prevention of rotavirus morbidity globally. 
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DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:


Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


1. Human rotavirus vaccine (RIX4414) is immunogenic and safe in infants

Specific Aims:


Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods (TYPE WITHIN LIMITS).



Primary

· To assess the immunogenicity of the rotavirus vaccine after 2 doses in groups receiving HRV vaccine concomitantly with OPV versus placebo group.


Secondary

· To assess vaccine immunogenicity after 2 doses of HRV vaccine when given concomitantly with OPV versus alone.

· To assess vaccine take after 2 doses of HRV vaccine when given concomitantly with OPV versus when given alone.
· To assess the immunogenicty of the poliovirus antigens in the RV vaccine groups versus placebo.
· To assess safety and reactogenicity of the vaccine

Background of the Project including Preliminary Observations 


Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

                                                                                                                                                                                          

A safe and effective rotavirus vaccine is needed to reduce the enormous public health burden associated with rotavirus illness, especially in developing countries (at  least 600,000 deaths worldwide annually) (Miller & McCann, 2000). Earlier unanticipated adverse events experienced with a rhesus rotavirus vaccine have intensified efforts to develop and evaluate other vaccine candidates so that a safe and effective public health tool would become available. For these reasons,  rotavirus vaccine development and evaluation has been considered as an urgent priority.

Rotaviruses, non-enveloped, double-stranded RNA viruses, infect both humans and animals and are distributed worldwide.  In humans, rotavirus causes diarrhea of varying severity ranging from mild to severe.  Deaths occur from rotavirus diarrhea when the diarrhea is sufficiently severe to cause dehydration.  Most illnesses occur in infants, although adults and the elderly may also be affected.  Rotavirus is the most common cause of severe diarrhea leading to hospital treatment in every country where etiologies have been monitored, including both developed and developing countries.  In developing countries, the number of deaths due to rotavirus is estimated to be between 600,000 and one million, almost all under age 2 years.  Almost all children have been infected by the time they are 3 years of age, and previous infection protects children from subsequent severe illness.  Re-infections are frequent, but subsequent illnesses tend to be less severe than the first infection.  Thus, it is believed that if the first rotavirus infection occurs with an attenuated vaccine strain, subsequent infections with virulent wild-type rotaviruses will not cause the severe life-threatening diarrhea that now occur.  Vaccination with a safe and effective vaccine has the potential of averting the deaths of up to one million children per year, most of whom live in developing countries.  In addition, such a vaccine will avert hospitalizations that occur in children in all parts of the world.

At ICDDR,B rotavirus accounts for about 40% of the diarrheal illnesses of patients under 5 years of age as determined by the surveillance carried out at  both the Dhaka and Matlab hospitals.  Deaths due to rotavirus in these settings are extremely rare because rehydration is provided; however, in many areas of Bangladesh, adequate treatment may not be given, resulting in an estimated 20,000 rotavirus deaths annually (Unicomb et al., 1997).

Rotavirus has several serotypes based on G and P antigens. In most industrialized countries, G1 is the most common type by far. Other serotypes also occur and seem to vary from year to year and by geographic location.  Recently, G9 has emerged as being common in Bangladesh, India and parts of Africa.  Infection with serotype G5 has also been recently reported from some developing countries.  All major strains of pathogenic rotavirus (G1, G2, G3, G4 and G9) have been isolated in most countries. The most prevalent is G1, accounting for over 50% of rotavirus diarrhea in Korea, Taiwan, China, Thailand and Vietnam in certain years, but there have been epidemics caused by G2 in Thailand and Vietnam, G3 in China and Taiwan, G4 in Malaysia and Thailand and G9 in Malaysia. Mixed serotype disease has also been observed in China and Vietnam (Seo et al, 2000;  Tsai et al, 2000; 2nd  Asian Rotavirus surveillance workshop; Fang et al, 2002; Maneekarn et al, 2000; Nishio et al, 2000; Zhang et al, 2001; Tang et al, 2001; Nguyen et al, 2001). Unicomb et al (1999) analyzed data from ICDDR,B hospitalized patients during 1987-97 to study distribution of various types of rotavirus. It revealed that G4 was the most common type followed by G2, G1, G3 and G9. During 2003, G1 was the predominant strain isolated in the ICDDRB (Table 1). Existing data provides a basis for considering the possibility of heterotypic protection including G9 serotype.

Table 1: Distribution of rotavirus serotypes tested at ICDDR,B, 2001-2003 

	Rotavirus Surveillance in Bangladesh 2001 - 2003

	G typing (%)

	
	2001
	2002
	2003
	Total
	Total
	Total

	G- Types


	Dhaka

(n=47)
	Matlab

(n=37)
	Dhaka

(n=60)



	Matlab

(n=51)
	Dhaka

(n=45)
	Matlab

(n=30) 
	Dhaka

(n=152)
	Matlab

(n=118)
	Dhaka+Matlab

(n=270)

	G1
	17.0
	16.0
	33.3
	47.1
	68.9
	56.7
	38.8
	39.8
	39.3

	G2
	19.1
	18.9
	15.0
	13.7
	6.7
	10.0
	13.8
	14.4
	14.1

	G3
	0.0
	2.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.8
	0.4

	G4
	25.5
	24.3
	16.7
	13.7
	6.7
	6.7
	16.4
	15.3
	15.9

	G9
	34.0
	37.8
	31.7
	19.6
	11.1
	20.0
	26.3
	25.4
	25.9

	G12
	0.0
	0.0
	1.7
	0.0
	0.0
	0.0
	1.0
	0.0
	0.4

	Mixed
	4.3
	0.0
	1.7
	5.9
	6.7
	6.7
	3.9
	4.2
	4.1


The large global health burden due to RV disease in both developed and developing country prompted the development of RV vaccines. Prevention by vaccination is considered to be critical for effective control of RV infection since only non-specific symptomatic therapies are available. A variety of approaches to the development of RV vaccines have been undertaken, with live oral attenuated vaccines receiving the most attention. Leading competitor vaccines (for example Merck’s RV candidate vaccine), which are multivalent animal-human reassortant rotaviruses, contain only one or two antigens from human strains. One vaccine, Rotashield®, a tetravalent rhesus human reassortant RV vaccine (RRV-TV), was licensed by Wyeth-Lederle in the United States of America (USA) in 1998 and was granted a marketing authorization for Europe in 1999 but was withdrawn from the market in 1999 due to an increased risk of intussusception (IS) shortly after its administration (Anonymous, 1999;  Murphy et al, 2001) . GlaxoSmithKline (GSK) Biologicals therefore aims to develop a safe and efficacious rotavirus vaccine to meet this health need. GSK Biologicals’ candidate rotavirus vaccine is a monovalent vaccine based on a human rotavirus (HRV) strain 89-12 belonging to the serotype G1P1A and genotype [P8] originally obtained from the stool of a 15-month old infant with a mild RV diarrhea in December 1988. GSK Biologicals has implemented several process changes to the 89-12 vaccine candidate to develop a lyophilized HRV vaccine containing RIX4414 cloned from 89-12 at passage 43 for oral administration after reconstitution with buffer. A two-year prospective study showed that natural infection with such strains circulating in this community during 1988 and 1989 provided protection against subsequent illness and against re-infection during a two year follow up, since none of the children infected with the strain developed another episode of rotavirus diarrhea (Bernstein et al., 1991).  Clinical studies in US children and infants demonstrated the safety, immunogenicity and efficacy of the vaccine in infants (Bernstein et al., 1998;  Bernstein et al., 1999).  A phase 2b trial with two doses of 105 ffu of 89-12 in US infants demonstrated 89% protection against any rotavirus gastroenteritis and even higher protection against severe rotavirus gastroenteritis during the first year after vaccination (Bernstein et al., 1999). In the second year the efficacy was 59%. The overall efficacy for 2 years was 76% against any rotavirus infection and 83% against severe rotavirus and 100% against any very severe rotavirus requiring medical intervention (Bernstein et al, 2002). The genetic evaluation of the attenuated vaccine strain shows alternations in genetic sequences at two loci known as VP4 and VP7. While reassortant of vaccine strains to more virulent forms may be possible, it has not been observed in any previous studies. Furthermore, changes from the wild type strain in at least in two loci following multiple passages makes reversion to wild type form very unlikely. 
GSK’s RIX4414 candidate HRV differs from Rotashield®, because it is based on a human strain, whereas Rotashield® was based on a rhesus strain. There are major differences in terms of biological properties and clinical symptoms between animal (rhesus) and human RV strains, while only minor differences are expected between the attenuated RIX4414 HRV strain and the wild-type HRV. HRV infection has not been associated with IS in infants. The most powerful evidence refuting a link between HRV infection and IS is the absence of an increase in IS rates during the sharply defined winter RV epidemics that occur in temperate climates (Rennels et al, 1998). The RIX4414 human strain in GSK Biologicals’ candidate HRV vaccine is attenuated and it is unlikely that this vaccine would have increased risk of IS. Administration of GSK’s HRV vaccine candidate does not induce a viral exposure that would otherwise not occur, in contrast with the administration of the rhesus rotavirus vaccine which represents a virus that would not normally infect children. A risk for the induction of IS by RIX4414 cannot however be excluded a priori.  The vaccine is already licensed in Mexico. 

Previously, it was felt necessary to have a multi-valent vaccine that included all relevant serotypes.  For this reason, the tetravalent rhesus reassortant vaccine was developed.  It is not clear however that a vaccine needs to be multi-valent.  Based on studies of the natural history of rotavirus infections, it seems that a first infection is generally the most severe, regardless of serotype, suggesting that there is some heterotypic protection, at least against severe disease.  Secondly, since rotavirus infection occurs commonly, subsequent rotavirus infections increase serotype-specific and heterotypic protection.  In the US, multi-centre vaccine trials using tetravalent and monovalent rhesus vaccines, monovalent vaccine (G1) induced nearly the same protection as the tetravalent.

Data on intussusception (IS) incidence is also limited in Asia. The incidence appears to be higher in the Asia-Pacific region than some others, but a downward trend in recent years was reported in Singapore by Dr Phua Kong Boo (unpublished data). Hongkong was found to have an incidence of 78-100 cases per 100 000 infants in a 1997/98 retrospective study, while Singapore's rate has fallen from 82 per 100 000 infants in 1998 to 26 per 100 000 infants in 2002 in 5- year retrospective surveillance study, which is yet to be published. Similar studies  in rural Thailand show great variation – Ratchaburi province showed 125 cases per 100 000 in 2000 and 2001 while Sa Kaeo province had 28 cases per 100 000 in 2000 and none in 2001 (unpublished data). Unpublished data from a study on the Nationwide Health Database in Taiwan showed an incidence of 79 per 100 000 in 2000. As recommended by the WHO 2000 expert meeting, GSK Biologicals’ has initiated prospective IS studies (SERO-EPI-IS-999910/193 and 222) in 2002/3 in the countries that are interested in testing the RV vaccine. We found no cases of IS in our recently completed study among toddlers and infants with this vaccine in urban Dhaka.

Rotavirus is common among children under 2 years of age and also under 6 months. ICDDR,B surveillance in Dhaka hospital revealed that about one-third of infants <6 months of age had rotavirus and about 41% under 2 years of age. Since most severe infections occur between the ages of 4 months and 2 years of age, vaccination should begin early in life, and immunization should be completed prior to 6 months.  From a logistical standpoint, the vaccine can best be delivered if it can be included within the EPI program where the provisions are already in place for the cold chain.  

Recently we completed safety and immunogenicity study among toddlers (Rota 015 study) and infants (Rota 016). The vaccine used in this study was  an “all-in-one formulation” (the buffer is lyophilized with the vaccine virus and thus all components are in the same vial). The vaccine was found to be safe among toddlers and infants (Table 2-3, Zaman et al, 2003)  but the immunogenicity was low. The poor immunogenicity appears most likely to be due to the vaccine formulation. The lower immunogenicity of this formulation was also observed in studies in Costa Rica particularly with 2 doses (Table 9) but the immunogenicity improved after 3rd dose. However, in our infant study immunogenicity did not increase much even after 3rd dose. The company (GSK) has abandoned further development of the all-in-one formulation and is now using a "commercial formulation"  (vaccine and buffer in separate vials).

Simultaneously with the Bangladesh trials, other trials were ongoing in other countries with the commercial formulation.  Trials from these other countries have shown that the vaccine using the commercial formulation is safe and immunogenic. Results from some of these studies are presented in Tables 4-8.  

The studies carried out in the other countries have been very large involving more than 60,000 infants.  The highest number of infants are from Latin America, though studies have also been conducted in other countries in Asia.  In these very large studies, there have no significant safety issues with the vaccine.

Because the company is now preparing only the commercial formulation and is no longer producing the all in one formulation, we propose repeating the immonogenicity study with this commercial formulation before we proceed  for large scale efficacy trail at Matlab. It may be mentioned here that the efficacy study with commercial formulation (rotavirus and buffer lyophilized separately) has been approved by both the RRC and ERC (protocol # 2004-005) dated 2.3.2004 and 21.3.2004 respectively. 

Table 2. Percentage of subjects reporting each solicited symptoms during 15-day solicited follow-up period  (toddlers study in Bangladesh, Rota 015)

	Symptoms
	Intensity
	HRV 10 5.8 ffu (n=30)


	HRV 10 6.7 ffu (n=30)
	Placebo

(n=30)

	Fever


	≥ 38.0 C

> 39.5


	20.0

0
	20.0

3.3
	26.7

3.3

	Diarrhoea 
	Any

Grade 3


	26.7                       

16.7
	13.3

3.3
	6.7

3.3

	Vomiting
	Any

Grade 3


	10.0

0
	6.7

0
	20.0

3.3

	Irritability
	Any

Grade 3


	6.7

0
	3.3

0
	3.3

0


Source : Study report, Bangladesh, Rota 015

Table 3. Percentage of subjects reporting each solicited symptoms during 15-day solicited follow-up period  (infant  study in Bangladesh, Rota 016)

	Symptoms*
	HRV 10 6.7 ffu

2 dose (n=136)


	HRV 10 6.7 ffu
 3 dose  (n=136)
	Placebo

(n=68)

	Cough/nasal discharge
	70
	72
	70

	Diarrhea
	12
	8
	8

	Irritability
	44


	44
	37

	Loss of appetite


	20
	18
	18

	Fever


	33
	36
	35

	Vomiting


	13
	15
	21


* No significant difference in reported symptoms between vaccine and placebo group 

Source : Study report, Bangladesh, Rota 016

Results using commercial formulations (rotavirus and buffer lyophilized separately)
Table 4. Percentage of subjects reporting each solicited symptoms during 15-day solicited follow-up period (Finland study, Rota 004), commercial formulation

	Symptoms
	Intensity
	Dose 1
	Dose 2

	
	
	HRV  10 4.7
(n=265)


	Placebo

(n=133)
	HRV 104.7
(n=255)


	Placebo

(n=124)

	Diarrhea 
	Any

Grade 3


	7.5

1.5
	5.3

0
	4.3

0.4
	1.6

0



	Fever
	Any

Grade 3


	12.1

0
	10.5

0
	27.1

0.4
	25.0

0

	Irritability
	Any

Grade 3


	61.5

5.3
	60.2

3.8
	58.8

3.5
	53.2

5.6

	Loss of appetite


	Any

Grade 3


	24.2

0
	16.5

0
	23.5

0.4
	20.2

0

	Vomiting


	Any

Grade 3
	8.7

2.3
	4.5

0
	6.3

2.4
	8.9

1.6


Table 5. Percentage of subjects reporting each solicited symptoms during 15-day solicited follow-up period  (Singapore study, Rota 007), commercial formulation

	Symptoms
	Intensity
	HRV  10 4.7
(n=503)


	HRV  10 5.2
(n=628)
	HRV  10 6.1
(n=629)


	Placebo

(n=634)

	Cough
	Any

Grade 3


	22.7

0.4
	18.9

0.5
	18.6

1.0
	19.9

0.8

	Diarrhea 
	Any

Grade 3


	1.6

0.2
	1.4

0.2
	2.9

0.6
	2.2

0.2

	Irritability
	Any

Grade 3


	35.0

1.6
	36.5

1.1
	32.1

2.1
	29.8

1.6

	Loss of appetite
	Any

Grade 3


	27.2

0.2
	25.8

0.2
	25.3

0.5
	22.4

0.3

	Fever


	Any

Grade 3


	29.6

0.2
	28.5

0.6
	26.1

0.6
	28.9

0

	Vomiting


	Any

Grade 3


	4.8

0.8
	4.8

0.2
	7.0

1.4
	5.8

0.8


Source: Investigator brochure, Edition 4, May 2003

Table 6. Anti-rotavirus IgA antibody GMCs and seropositivity rates in infants who received  the 3-dose schedule in study 006 in Brazil (total cohort for subjects initially seronegative for anti-rotavirus IgA antibodies), commercial formulation

	Group
	Timing
	N
	( 20 U/ml
	GMC

	
	
	
	%
	 95% CI
	Value
	95% CI

	
	
	
	
	LL
	UL
	
	LL
	UL

	HRV 10 4.7
	PII(M4)

PIII(M6)
	27

30
	77.8

86.7
	57.7

69.3
	91.4

96.2
	53.8

84.1
	32.2

51.0
	87.2

138.7

	HRV

10 5.2
	PII(M4)

PIII(M6 
	20

25
	55.0

76.0
	31.5

54.9
	76.9

90.6
	42.0

102.0
	21.3

49.4
	82.9

210.6

	HRV

10 5.8
	PII(M4)

PIII(M6
	25

28
	76.0

82.1
	50.6

63.1
	87.9

93.9
	80.0

128.7
	40.3

71.2
	158.9

232.9

	Pooled HRV groups
	PII(M4)

PIII(M6
	72

83
	69.4

81.9
	57.5

72.0
	79.8

89.5
	57.7

102.9
	41.0

73.7
	81.1

143.7

	Placebo


	PII(M4)

PIII(M6
	21

26
	9.5

23.1
	1.2

9.0
	30.4

43.6
	13.1

25.0
	8.5

12.0
	20.1

52.1


N- number of available subjects,  PII(M4)- Two months after dose 2, PIII(M6)- two moths after dose 3 

Source: Investigator brochure, Edition 4, May 2003

Table 7. Anti-rotavirus IgA antibody GMCs and seroconversion rates- ATP immunogenicity cohort  in Singapore (Rota 007), commercial formulation

	Group
	Timing
	N
	( 20 U/ml 
	GMC (U/ml)

	
	
	
	%
	95% CI
	Value
	95% CI

	
	
	
	
	LL 
	UL
	
	LL 
	UL

	HRV 10 4.7
	Pre

P1(M1)

PII(M2)

PII(M3)
	367

168

171

88
	0

76.2

78.4

71.6
	0

69.0

71.4

61.0
	1.0

82.4

84.3

80.7
	<20

125.2

125.1

75.3
	-

96.0

97.4

54.3
	-

163.3

160.8

104.5

	HRV 10 5.2
	Pre

P1(M1)

PII(M2)

PII(M3)
	421

162

159

89
	0

86.4

91.2

85.4
	0

80.2

85.7

76.3
	0.9

91.3

95.1

92.0
	<20

203.2

223.0

124.5
	-

157.3

180.2

93.0
	-

262.4

276.0

166.7

	HRV 10 6.1
	Pre

P1(M1)

PII(M2)

PII(M3)
	414

174

172

95
	0

82.2

89.0

84.2
	0

75.7

83.3

75.3
	0.9

87.6

93.2

90.9
	<20

178.6

184.1

110.6
	-

139.4

146.6

81.7
	-

228.9

231.9

149.9

	Placebo
	Pre

P1(M1)

PII(M2)

PII(M3)
	429

179

176

106
	O

1.7

4.0

3.8
	0

0.3

1.6

1.0
	0.9

4.8

8.0

9.4
	<20

<20

<20

<20
	-

-

-

-
	-

-

-

-


N- number of subjects available 

Pre- Pre-vaccination

PI(M1)- One month after dose 1

PII (M2)- One  moth after dose 2
PII (M3- Two moths after dose 2
Source: Investigator brochure, Edition 4, May 2003

Results using all-in-one formulations (buffer and vaccine in the same vial )

Table 8.  Anti-rotavirus IgA antibody GMCs and seroconversion rates (According to protocol ( ATP),  immunogenicity cohort – Rota-016), Bangladesh, all-in-one formulations  

	Group
	Timing
	N
	( 20 U/ml
	GMC

	
	
	
	n
	%
	95% CI
	U/ml
	95% CI

	
	
	
	
	
	LL
	UL
	
	LL
	UL

	HRV_2d*
	Pre
	114
	0
	0.0
	0.0
	3.2
	< 20
	-
	-

	
	PI (M1)
	114
	4
	3.5
	1.0
	8.7
	< 20
	-
	-

	
	PIII (m4)
	109
	29
	26.6
	18.6
	35.9
	20.9
	16.2
	26.9

	HRV_3d
	Pre
	117
	0
	0.0
	0.0
	3.1
	< 20
	-
	-

	
	PI (M1)
	117
	8
	6.8
	3.0
	13.0
	< 20
	-
	-

	
	PIII (M4)
	114
	31
	27.2
	19.3
	36.3
	23.1
	17.3
	30.8

	Placebo
	Pre
	57
	0
	0.0
	0.0
	6.3
	< 20
	-
	-

	
	PI (M1)
	57
	2
	3.5
	0.4
	12.1
	< 20
	-
	-

	
	PIII (M4)
	56
	10
	17.9
	8.9
	30.4
	< 20
	-
	-


Notes: N = number of subjects with available results ; n (%) = number (percentage) of subjects with concentration ( 20 U/ml ; 95% CI, LL, UL = Lower and upper limits of the 95% confidence interval ; *: Subjects in this group received a placebo at Visit 1 ; 
Pre = pre-vaccination ; PI(M 1) = one month after the first dose (Visit 2) ; PIII(M4) = two months after the third dose (Visit 4)

Source: Study report, Bangladesh, Rota 016

Table 9. Anti-rotavirus IgA antibody GMC and seroconversion rates- ATP (according to  protocol) cohort for immunogenicity in Costa Rica (Rota 020), all-in-one formulations
	Group


	Timing
	N
	≥20 U/ML
	GMC

	
	
	
	n
	
	95% CI
	Value
	95% CI

	
	
	
	
	%
	LL
	UL
	
	LL
	UL

	HRV_ 5.6 +OPV
	PRE

P1(M2)

PII(M4)

PIII(M5)
	31

28

29

29
	0

0

10

21


	0.0

0.0

34.5

72.4


	0.0

0.0

17.9

52.8
	11.2

12.3

54.3

87.3
	<20

<20

25.3

91.6
	-

-

14.5

49.7
	-

-

44.1

168.9

	HRV_ 6.6 + OPV
	PRE

P1(M2)

PII(M4)

PIII(M5
	69

67

64

63
	0

6

31

52
	0.0

9.0

48.4

82.5


	0.0

3.4

35.8

70.9
	5.2

18.5

61.3

90.9
	<20

<20

32.5

13.7
	-

-

22.9

84.0
	-

-

46.1

182.2

	HRV _7.0 + OPV


	PRE

P1(M2)

PII(M4)

PIII(M5
	37

36

35

36
	0

7

15

29
	0.0

19.4

42.9

80.6
	0.0

8.2

26.3

64.0
	9.5

36.0

60.6

91.8
	<20

<20

33.5

144.5


	-

-

18.5

79.6
	-

-

60.7

262.2

	HRV_ 6.6 +IPV
	PRE

P1(M2)

PII(M4)

PIII(M5
	68

64

64

67
	0

38

47

57
	0.0

59.4

73.4

85.1
	0.0

46.4

60.9

74.3
	5.3

71.5

83.7

92.6
	<20

81.4

114.4

165.1
	-

49.8

73.6

110.8
	-

132.9

177.7

246.1

	PL + OPV
	PRE

P1(M2)

PII(M4)

PIII(M5
	15

15

14

14
	0

0

0

0
	0.0

0.0

0.0

0.0
	0.0

0.0

0.0

0.0
	21.8

21.8

23.2

23.2
	<20

<20

<20

<20
	-

-

-

-


	-

-

-

-



	PL +OPV


	PRE

P1(M2)

PII(M4)

PIII(M5
	20

19

20

20
	0

0

1

2
	0.0

0.0

5.0

10.0
	0.0

0.0

0.1

1.2
	16.8

17.6

24.9

31.7
	<20

<20

<20

<20
	-

-

-

-
	-

-

-

-


N= number of subjects 

n/%- number/percentage of subjects with concentration above the cut-off

95% CI, LL, UL- Lower and upper limit of the  95% confidence interval

PRE- Pre- vaccination

PI(M2)- Two months after the first dose (visit 2)

PII(M4)- Two months after the second dose (visit 3)

PIII(M5)- One month after the third dose (visit4)

Source: Investigator brochure, Edition 4, May 2003

There may be several reasons to explain the low immunogenicity that we observed in our infant immunogenicity study (Rota 016): 

· Effect of the formulation: The HRV vaccine administered in study rota-016 was the all-in-one formulation which was shown to be less immunogenic than the commercial formulation (study report rota-020). 

· OPV interference: Studies with previous RV vaccine candidates have indicated that interference is likely when OPV is co-administered with RV vaccines. A study conducted with a bovine virus candidate vaccine RIT 4237, showed that OPV interfered on the take of the RV vaccine (Vodopija, 1986). Similarly a study conducted in Thailand to assess the co-administration of the oral RRV-TV (marketed as RotaShield® by Wyeth-Lederle) and OPV at 2, 4 and 6 months of age suggested that OPV was likely to interfere with the take of RRV-TV vaccine but the interfering effect could be compensated by administering three doses of RRV-TV vaccine (Migasena, 1995). Study rota-014 done in South Africa demonstrates that there is an interference of OPV on HRV but only after the first dose. Although OPV appears to inhibit the immunogenicity of HRV, the reverse has not occurred . That is, HRV given concomitantly with OPV does not inhibit immonogenicity of OPV (Table 10 and Table 11). 

· High levels of passively-acquired maternal antibodies: High levels of passively-acquired maternal antibodies were shown to interfere with the immune response to HRV vaccine (GSK report). In Bangladesh, wild type HRV is circulating year-round so the immunity of the mothers is constantly boosted inducing high levels of anti-RV IgG antibodies 1.

· Breast-feeding: Breast-feeding can also limit the HRV replication in the intestine epithelial cells, especially if the mothers have high levels of anti-RV antibodies.

Continuing evaluation of GSK Biologicals' HRV vaccine in Bangladesh is required to have available a practical, safe and effective vaccine for use in prevention of rotavirus morbidity globally.  This study will provide specific data on immunogenicity of GSK Biologicals' HRV vaccine when co-administered with OPV or when given alone (OPV administered 15 days after the HRV vaccine dose). The study will also asses reactogenicity and safety of the HRV vaccine relative to the placebo.

1 Though this is a theoretical explanation for low immunoigenicity  in Bangladesh, in fact IgG and nueutralizing antibodies for the mother did not correlate with poor take status 

Table 10.  Anti-rotavirus IgA antibody GMCs and seroconversion rates in infants initially negative for RV in study 014 in South Africa (total cohort, part 1)

	Group


	Timing
	N
	                    ( 20U/ml

                             95% CL

%                    L.L
       U.L
	                          GMC (U/ml)

                                 95% CL

value               LL                  UL

	HRV 105.2 + OPV


	Pre

PI(M1)

PII(M2)
	88

78

71
	0.0

16.7

32.4
	0.0

9.2

21.8
	 4.1

26.8

44.5
	<20

<20

25.1
	         -

-

17.6
	         -

-

35.7

	HRV 105.2 + OPV Placebo


	Pre

PI(M1)

PII(M2)
	82

74

59
	0.0

32.4

37.3
	0.0

22.0

25.0
	4.4

44.3

50.9
	<20

23.0

27.8
	          -

      16.7

      18.8
	         -

      31.7

      41.1

	Placebo + OPV


	Pre

PI(M1)

PII(M2)
	87

79

74


	0.0

1.3

4.1
	0.0

0.0

0.8
	4.2

6.9

11.4
	<20

<20

<20


	      -

      -

      -
	      -

      -

      -


Group HRV 105.2 + OPV = 105.2  ffu HRV vaccine (2 doses) + OPV(3 doses) + DTPa/Hib (3 doses) 

Group HRV 105.2 + OPV Placebo = 105.2  ffu HRV vaccine (2 doses) + OPV Placebo (3 doses) + DTPa-IPV/Hib (3 doses)

Group Placebo +OPV = HRV Placebo(2 doses) + OPV(3 doses) + DTPa/Hib (3 doses)

N= number of subjects with available results

Pre= pre-vaccination; PI(M1)= one month after Dose 1; PII(M2)= one month after Dose 2

Source: Investigator brochure, Edition 4, May 2003

Table 11. Anti-polio types 1, 2 and 3 seroconversion rates at one month after dose 3 of poliovirus vaccines for polled groups in study 014 in South Africa (total cohort)

	
	N
	≥ 8

	
	
	n
	%

	Anti-polio type 1
	136
	136
	100

	Anti-polio type 2
	137
	137
	100

	Anti-polio type 3
	118
	116
	98.3


N= number of subjects will available data

n/%=  number/percentage of subjects with titer above the cut-off
Source: Investigator brochure, Edition 4, May 2003
Research Design and Methods


Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS). 


Experimental design and methods

2.1 Study site:  The study will be conducted in a suburb of Dhaka in the area of Mirpur. We recently conducted phase I and II of the rotavirus vaccine study in this site. The study will be conducted in section 11 and 12  of Mirpur which has a population of about 500,000. Average monthly income per family is about US$60. The study subjects will be recruited through home visits by the locally recruited field workers. Several other studies (phase II ETEC, killed cholera vaccine) are ongoing in this area. 

2.2  Study Design

	Group
	Day 0
	Day 30
	Day 45
	Day 60
	Day 75
	Day 105

	
	Visit 1

6 wks*
	Visit 2

10 wks*
	Visit 3**

12 wks*
	Visit 4

14 wks*
	Visit 5

16 weeks*
	Visit 6

20 weeks*

	A
	DTPw Hep B + OPV
	DTPw Hep B 
	HRV + OPV
	DTPw Hep B  
	HRV + OPV
	Study completion  and Blood sample 

	B
	DTPw Hep B + OPV
	DTPw Hep B + OPV
	HRV 
	DTPw Hep B + OPV
	HRV
	Study completion  and Blood sample

	C
	DTPw Hep B + OPV
	DTPw Hep B
	Placebo + OPV 
	DTPw Hep B  
	Placebo + OPV 
	Study completion  and Blood sample 


* approximate age, ** Blood sample at visit 3 as well

2.3 Follow up and sample collection

	Infants  (6 weeks old)

Recruitment, consent, and randomization (1:1:1) with 100 subjects in 106.5 CCID50 * (2 doses, concomitant polio administration), 100 subjects in 106. 5 CCID50 (2 doses, separate polio administration) and 100 subjects in placebo group.


	Two doses of vaccine or placebo, 4 weeks apart, with surveillance for adverse events (by home visits) and blood sampling at visit 3 and 6 for antibody titer changes.

Fecal excretion of virus in the first 150 enrolled subjects.


* The sponsor recently changed from ffu (foci forming unit) to CCID50 (cell culture infective dose 50%) to indicate  virus concentrations in the vaccine. Titers of 106.7 ffu was used in Bangladesh study (Rota 016). The virus concentration, 106.5 CCID50 will be used in the present trial. The virus concentration, 106.5 CCID50, corresponds to a titer of approximately 106.0  when expressed in ffu. 

2.4 Intussusception

The investigator and his staff will be aware of  intussusception. Symptoms consistent with intussusception are severe colicky abdominal pain, persistent vomiting, bloody stools, abdominal bloating and fever up to 41°C. The investigator and his staff will take appropriate actions to evaluate and treat the condition. 

An infant with suspected intussusception will be referred to a local hospital in Dhaka (Children's hospital, Shishu Hospital). The hospital has the experience and capacity for diagnosis, non-surgical and surgical management of intussusception, and a pediatric surgeon at this hospital is a co-investigator on the protocol to assume responsibility for the care of children suspected of having IS.  During the study course, the parents/guardians will be instructed to contact the investigator and his staff immediately should the subject manifest any signs or symptoms they perceive as serious.
In case a subject is diagnosed with intussusception this will be immediately reported to the sponsor. The diagnosis of intussusception should be documented by imaging. Annex II  provides instruction on the evaluation of intussusception. Each case of suspected or confirmed intussusception will be reviewed by an independent Data Monitoring Committee (IDMC). 

2.5 Outline of the study:

Experimental design: Randomized, placebo-controlled study with three parallel groups. 

Treatment Groups:

Group A = Group HRV+OPV receiving 2 doses of HRV given concomitantly with OPV

Group B = Group HRV delayed OPV receiving 2 doses of HRV given alone with OPV administered 15 days after the HRV vaccine dose

Group C  = Group HRV_PL+OPV receiving 2 doses of placebo for HRV vaccine given concomitantly with OPV

Six study visits:

Visit 1 (Day 0) at age 6 weeks: Dose 1 of OPV and Dose 1 of routine DTPw-HepB vaccine.

Visit 2 (Day 30) at age 10 weeks: Dose 2 of OPV only in Group B  and dose 2 of DTPw–HepB in groups A, B and C.

Visit 3 (Day 45) at age 12 weeks : Pre-vaccination blood sample and collection of stool samples from a subset of subjects. Dose 1 of HRV or placebo, Dose 2 of OPV only in Groups A and C. 

Visit 4 (Day 60) at age 14 weeks : Dose 3 of OPV only in Group B and dose 3 of DTPw-HepB in groups A, B and C. 

Visit 5 (Day 75) at age 16 weeks :  Dose 2 of HRV or placebo, Dose 3 of OPV only in Groups A and C. Collection of stool samples from a subset of subjects.  Follow-up for reactogenicity, return of any diarrheal stools and follow-up for safety

Visit 6 (Day 105)– Post-vaccination blood sample,  follow-up for reactogenicity, return of any diarrheal stools, follow-up for safety and study conclusion.

· Treatment allocation: Randomized (1:1:1)

· Control: Group C  (Group HRV_PL+OPV receiving 2 doses of placebo for HRV vaccine given concomitantly with OPV). 

· The placebo for HRV vaccine consists of all components of the study vaccine i.e. excipients and buffer, but no RV particles.

· Blinding: Double blind with regards to Groups A and C. Open with regards to Group B.

· Vaccination schedule: Two-dose immunization in healthy infants at approximately 12 and 16 weeks of age.

· BCG vaccination at birth is allowed according to local EPI schedule [should be documented in the case report form (CRF)]. 

· Routine EPI vaccines should be administered during the study following the EPI recommendation. Routine DTPw-HepB vaccine should be administered at Visits 1, 2 and 4. All routine vaccines administered should be documented in the CRF.

· No restrictions on feeding the infants before or after study vaccines’ administration.

· Daily follow up for 8 days (Day 0 to Day 7) to record solicited symptoms (fever, fussiness/irritability, diarrhea, vomiting and loss of appetite) after each dose of HRV vaccine or placebo using diary cards. Thereafter twice weekly visit upto next dose of HRV or study completion. 

· Recording of unsolicited symptoms from Visit 3 to Visit 6.

· Recording of serious adverse events (SAEs) throughout the study period.

· Blood samples will be drawn from all subjects at Visits 3 and 6 to measure rotavirus IgA antibody concentrations and anti-poliovirus types 1, 2 and 3 antibody titers. 

· Stool samples will be collected before and on Day 5 ( 1, Day 7 ( 1 after each dose of RV vaccine/placebo in a subset of subjects (N =  50 subjects per group) to assess viral shedding.

· For each suspected diarrhea episode occurring from Visit 3 until Visit 6, parents/guardians will collect a stool sample as soon as possible after the onset of diarrhea.

· Data collection: Paper CRF.

· Duration of the study: Subjects enrolment will be completed within 4 months. 

2.6 Detailed description of study visits 

Detailed description of procedures to be performed during each visit is presented below (N=300)

	Visit 1: Day 0, 6 weeks of age


· Written informed consent from the parent/guardian of the subject.

· Medical history taking.

· Physical examination 

· Check of inclusion/exclusion criteria.

· Check contraindications to vaccination

· Recording of prior/concomitant medication or vaccination

· Routine EPI vaccination: DTPw Hep B and OPV

	Visit 2: Day 30, 10 weeks of age


· Physical examination 

· Check appropriate age and time since first dose

· Check of the appropriate exclusion criteria

· Recording of prior/concomitant medication or vaccination

· Check contraindications to vaccination

· Study vaccination: Dose 2 of DTPw HepB in groups A, B and C,  Dose 2 of OPV only in Group B  
	Visit 3 : Day 45, 12 weeks of age


· Physical examination 

· Check appropriate age 

· Check of the appropriate exclusion criteria

· Recording of prior/concomitant medication or vaccination

· Check contraindications to vaccination

· Pre-vaccination blood sample 
· Collection of stool sample for RV shedding from a subset of subjects (first 150 subjects)
· Study vaccination:  Dose 1 of HRV or placebo, Dose 2 of OPV only in Groups A and C.

· The vaccinees will be observed closely for at least 30 minutes, with appropriate medical treatment readily available in case of a rare anaphylactic reaction following the administration of vaccines.

· Adverse events will be assessed through daily home visits for  upto Day 7 and  twice weekly upto next visit.
· The parents/guardians will be instructed to contact the investigator immediately should the subject manifest any signs or symptoms they perceive as serious or in case IS occurs.

Day 50±1, 52±1 (first 150 subjects only)

· Collection of stool sample for rotavirus antigen
	Visit 4: Day 60, 14 weeks of age


· Physical examination 

· Check appropriate age 

· Check of the appropriate exclusion criteria

· Recording of prior/concomitant medication or vaccination

· Check contraindications to vaccination

· Dose 3 of DTPw –Hep B in groups A, B and C,  Dose 3 of OPV only in Group B 
	Visit 5: Day 75, 16 weeks of age 


· Physical examination 

· Check appropriate age 

· Check of the appropriate exclusion criteria

· Recording of prior/concomitant medication or vaccination

· Check contraindications to vaccination

·  Stool sample collection  (first 150 subjects)

· Study vaccination:  Dose 2 of HRV or placebo, Dose 3 of OPV only in Groups A and C
· The vaccinees will be observed closely for at least 30 minutes, with appropriate medical treatment readily available in case of a rare anaphylactic reaction following the administration of vaccines.

· Adverse events will be assessed through daily home visits for  upto Day 7 and  twice weekly upto next visit.
· The parents/guardians will be instructed to contact the investigator immediately should the subject manifest any signs or symptoms they perceive as serious or in case IS occurs.

Day 80±1, 82±1 (first 150 subjects only)

· Collection of stool sample for detection of rotavirus antigen
	Visit  6: Day 105,  20 weeks of age


· Study completion visit

· Physical examination

· Collection of blood samples 

2.7 Sample size considerations



A total of 300 subjects (100 in each study group) will be enrolled. Allowing for up to 20% of subjects who may not be evaluable for analyses of the primary objective, 240 subjects (80 in each study group) are expected to be evaluable for the analysis of the primary objective.

Table 12  gives the power to detect a statistically significant increase in post-dose 2 HRV seroconversion after HRV as compared to the placebo group considering the seroconversion rate expected in the placebo group & a minimum of 20% increase with the HRV vaccine.   The power will be larger for increases greater than 20%. 

The study has 85% power to detect a 20% increase with a 18% placebo scroconversion rate. 

Table 12: Power to detect a statistically significant increase in post-dose 2 HRV seroconversion rate as compared to group C (power for detecting difference between 2 groups, one-sided test, N=80 evaluable subjects in each group, ( = 5%)

	Rate in the placebo group (group C)
	Rate in the HRV group
	Increase
	Power

	16%
	36%
	20%
	86%

	18%*
	38%
	20%
	85%

	20%
	40%
	20%
	83%


*rate observed in Rota-16 with Placebo

2.8  Study Cohort

Numbers of subjects / centres: Field workers will identify infants of appropriate age, inform families of the purpose and scope of the study and offer participation. It is planned

to recruit 3-4 infants daily thus to complete enrolment within 4 months. 

Inclusion criteria for enrollment: Male or female, aged 6 weeks at the time of enrolment, written informed consent,  free of chronic or serious medical condition as determined by history and physical exam and  plan to stay in community for at least 3 months.  

Exclusion criteria for enrollment:  Malnutrition (<-3Z score weight for age), fever (>38( C), acute or chronic illness, use of antimicrobial drug within previous 14 days, hypersensitivity to any of the vaccine components (vaccine composition in annex III), use of any investigational drug during previous 30 days, any uncorrected congenital malformation of the gastrointestinal tract, use of any immunosuppressing drugs during the last 14 days (likelihood is remote), any evidence by physical exam of immunosuppresing condition, administration of gamma globulin or any other blood product, previous intussusception or abdominal surgery.

2.9 Definitions:

Fever: Rectal temperature ≥38(C

Diarrhea: Three or more looser stools than normal stools in a 24 hour period.

Definite IS: The diagnosis of IS is confirmed on the demonstration of invagination of the intestine at surgery or autopsy, or using radiologic techniques: gas/liquid contrast enema or abdominal ultrasound.

2.10 
Good Clinical Practices

The study will be conducted according to Good Clinical Practices, the Declaration of Helsinki, and local rules and regulations of Bangladesh and the ICDDR,B.  The protocol will be reviewed for scientific quality by the Research Review Committee (RRC) of the ICDDR,B. The Research Review Committee (RRC, with 15 members), composed of clinicians, epidemiologists, social scientists, laboratory scientists, and demographers/population scientists from both within and outside the center, reviews all scientific research proposals of the center, evaluates their scientific merit, competence of Principal Investigators, and relevance to the Centre’s objectives and priorities. 

It will also be reviewed and approved by the Ethical Review Committee (ERC) of the ICDDR,B prior to starting the study.  The ERC is a recognized committee for review of research protocols involving humans and has a Multiple Project Assurance (MPA) with a US agency (USAID) and a FWA with the US Government (FWA # 00001468).  

The protocol will be reviewed by the Immunization Research Technical Advisory Group of the World Health Organization.

2.11 Informed consent

The parents of the subjects will sign a consent form informing them of the nature of the study, its rationale, and its risks and benefits.  The informed consent document will embody the elements of the consent as described in the Declaration of Helsinki, and the ICH Harmonized Tripartite Guidelines for Good Clinical Practices.  The investigator or designate will describe the protocol to parents of potential subjects face to face.  The subject information and consent form may be read to the parents of potential subjects, but in any event, the investigator will give the parents ample opportunity to inquire about the details of the study and ask questions before signing the consent form   (annex I). The consent form will describe the possible side effects including the potential risk of IS. While the likelihood is extremely low of intussusception being temporally linked to participation in this small study, we will insure that health care workers are trained to recognize symptoms and clinical signs of intussusception—this is the principal reason for such aggressive, active surveillance for adverse events.  We will have an arrangement with a local hospital (Children's hospital, Shishu Hospital in Dhaka) with experience and capacity for diagnosis, non-surgical and surgical management of  intussusception.  Any patient meeting a case-definition consistent with intussusception will be transported to the hospital for evaluation and treatment.

2.12 Independent Data  Monitoring Committee (IDMC)

Further, an Independent Data  Monitoring Committee (IDMC) consisting of clinical experts and a biostatistician will be constituted who will be responsible for  the monitoring and review of the safety and conduct of the trial. 

2.13 Approval by National Drug Administration

Since the protocol involves the use of an experimental vaccine, the protocol will be reviewed and approved by the National Drug Administration of Bangladesh prior to initiation of the study.

2.14  Laboratory testing

Fecal samples will be collected as whole stool samples by the parent of the subject or the field worker using a stool cup and immediately taken to the field clinic. At the clinic, this will be labelled and placed into a refrigerator (+4(C).  Specimens will be transported to the ICDDR,B virology lab in the same day.  Blood specimens will be obtained by venipuncture (2 ml) in Mirpur clinic using sterile technique. Blood will be placed into a vacutainer without anticoagulants. It will be transported to the ICDDR,B virology lab. 

IS samples.  If intussusception should occur during the study, regardless of its relation to the vaccine, biological samples will be collected and tested by ICDDR,B and GSK Biologicals’ designated laboratories to identify potential triggering agents for the IS (please refer to annex II):
The GSK Biologicals’ designated laboratories will test:

· Serum specimens will be tested to evaluate IgA antibodies to rotavirus
· All samples will be shipped to the GSK laboratory for testing. Stool samples will be tested for RV.  If RV is detected, further tests will done to determine the serotype by RT-PCR to determine the G type (G1, G2, G3, G4, G5, G8 and G9) and P type (P4, P6, P8, P9 and P10). If G1 RV is detected in the stool specimens, vaccine virus will be differentiated from the wild type serotype using sequence analysis or other appropriate methods. One frozen aliquot will be retained at the ICDDR,B lab as “back-up” sample.
· Additional testing on blood and stools may be performed if deemed necessary by GSK Biologicals in support of the studies needed in the investigation of the vaccine. 

· Frozen stool samples or rectal swab and throat swab specimens by RT-PCR to determine the presence of RV, enteroviruses and adenoviruses.

· Acute and convalescent blood (IS cases) will be tested to detect an acute antibody response to RV and if possible to any pathogen identified by stool and/or throat swab tests or by histopathologic evaluation of tissue.

· Surgical specimens from IS cases will be divided into 3 aliquots to be processed for routine fixation, for electron microscopy (fixation in 4% paraformaldehyde and 1% glutaraldehyde), and for frozen sectioning for detection of virus antigens by immunofluorescence. Routinely fixed specimens should be examined for histopathologic evidence of acute inflammation and presence of virus inclusions or other diagnostic signs. Additional testing including referral of tissue blocks for outside review and/or tests using immunohistochemistry, in situ hybridization, or PCR will be arranged by GSK Biologicals in consultation with the Attending Pathologist.
Previous experience of the laboratory in the proposed field of research

ICDDR,B scientists have conducted a variety of studies to define the epidemiology and microbiology of rotavirus infections.  Recently  we have completed phase I and II of  rotavirus vaccine study (RIX4414).  The Centre also conducted phase II safety and immunogenicity studies with rhesus rotavirus tetravalent vaccines (RRV-TV).  The Centre has a long history of studies of prevention of diarrheal diseases including rotavirus as well as cholera, typhoid, shigella, and ETEC.  Dr. Sack has studied the vaccine based on the HRV strain 89-12 in safety, immunogenicity and efficacy studies in the US. 

Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipments that will be required for the study. For field studies, describe the field area including its size, population,  and means of communications. (TYPE WITHIN THE PROVIDED SPACE).  

The International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) has large multi-disciplinary international and national scientific research staff. Existing field, hospital, laboratory and office facilities will be used for this study. ICDDR,B scientists have conducted a variety of vaccine studies including rotavirus.

Field site

The study will be carried out in urban slums in Mirpur in Dhaka. We have just completed phase I and II of rota vaccine there.  The study will be conducted in the same site and existing office will be used. 

Clinical facilities

Shishu hospital is the largest paediatric hospital in Bangladesh. The hospital has the experience and capacity for diagnosis, non-surgical and surgical management of intussusception, and a pediatric surgeon at this hospital is a co-investigator on the protocol to assume responsibility for the care of children suspected of having IS. 

Laboratory facilities

Existing laboratory facilities in ICDDR,B will be used.

Data Analysis

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical softwares packages will be used and if the study is blinded,  when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. (TYPE WITHIN THE PROVIDED SPACE).

----------------------------------------------------------------------------------

Baseline characteristics of the subjects receiving vaccine and placebo will be examined for group comparability. Any significant baseline differences will be controlled for during data analysis. The frequency distribution will be examined to assess the distribution of data.  Proportion of infants with adverse events will be compared between the different groups (vaccine, placebo). Proportion of subjects that shed rotavirus at different time periods will be compared. Serological measures (proportion with ( 4-fold increase in titer and geometric mean titer) will be compared between different doses and placebo recipients.   

The proportions will be compared using (2 -tests and rate ratios (95% confidence intervals). The geometric mean titers (GMT) will be compared using non-parametric tests.  Multivariate analysis will be done to simultaneously adjust for different factors.    

An interim analysis is planned when we reach recruitment of 50% of the subjects.

The primary analysis will be to determine the proportion of subjects who seroconverted at Visit 6 in groups receiving of HRV vaccine concomitantly with OPV versus placebo Group A vs group C).

There will be many secondary analyses carried out.  

· Proportion of subjects who seroconverted at Visit 6 in group receiving HRV vaccine alone (OPV given at 15 days interval) (group A vs group B0.

· Proportion of subjects with vaccine take (seroconverted and/ or shedding) at Visits 6 in each HRV vaccine group.

· Serum rotavirus IgA antibody concentrations in all subjects at Visits 3 and 6. 

· Rotavirus shedding in a subset of subjects.

· Presence of rotavirus in diarrhea stools collected until Visit 6 in GE episodes.

· Proportion of subjects with anti-poliovirus type 1, 2 and 3 antibody titre ( 8 at Visit 6.

· For each type of solicited symptom, occurrence of the symptom within the 8-day solicited follow-up period after each dose of HRV vaccine or placebo.

· Occurrence of unsolicited symptoms throughout the entire study period, according to WHO classification.

· Occurrence of serious adverse events (SAEs) throughout the entire study period.

Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.
Human rotavirus vaccine  (RIX4414), designed for preventing rotavirus will be evaluated among young children since the risk of the disease is greatest in that age group. Infants will be enrolled after their parents have been given a full explanation of the study and they have understood the implications of participating in this study, and have agreed to participate in writing. The study will be conducted according to Good Clinical Practices, the Declaration of Helsinki, and local rules and regulations of Bangladesh and the ICDDR,B.
The investigator and his staff will be aware of the possible increased risk of intussusception and will consider this diagnosis among children presenting symptoms of intussusception. The investigator and his staff will take appropriate actions to evaluate and treat the condition.  A child with suspected intussusception will be referred to a local hospital in Dhaka (Children's hospital, Shishu Hospital). The hospital has the experience and capacity for diagnosis, non-surgical and surgical management of intussusception, and a pediatric surgeon at this hospital is a co-investigator on the protocol to assume responsibility for the care of children suspected of having IS.  During the study course, the parents/guardians will be instructed to contact the investigator and his staff immediately should the subject manifest any signs or symptoms they perceive as serious. No subjects will be deprived of existing care facilities. 
Confidentiality of collected information will be maintained by keeping all data forms private and locked at the ICDDR,B Dhaka office with access limited to those working in the study.  Study subjects will only be identified by study numbers.  

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.

No animal will be used in this study.
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Dissemination and Use of Findings


Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh through a training programme.


The findings from this study will be published in internal publications and peer reviewed journals, and disseminated in national and international conferences.

Collaborative Arrangements


Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. (DO NOT EXCEED ONE PAGE)


3.1  Collaboration with other scientists and research institutions
Dr. Richard Ward ( University of Cincinnati, USA)  will be a consultant on the project to assist with the validated serology IgA anti-RV.  We currently are carrying out ELISA IgA serology at ICDDR,B; however, Dr. Ward’s lab is the one which is generally regarded as having the reference lab for such serology and it will be helpful to have the methods used in Dhaka correspond with those of Dr. Ward for future studies.

Dr. Roger Glass (CDC) will be a consultant to guide time to time for smooth running of the project.

The protocol is being planned to complement similar studies in South Africa under the direction of Dr. Duncan Steele.  During the course of the studies, we plan to have joint investigator meetings and generally coordinate our work.

                     Detailed Budget

Budget Justifications


Please provide one page statement justifying the budgeted amount for each major item.  Justify use of man power, major equipment, and laboratory services.


Budget justification


Briefly relate each item in the budget (personnel, supplies, equipment, animals, patient costs, travel, etc.) to the activities outlined in the research proposal

----------------------------------------------------------------------------------------------------------

The total duration of the proposed study will be of 12 months. The study involves recruitment of study subjects, two doses of vaccination to about 300 healthy  infants, follow up at their homes and collection of blood and stool specimens. 

Investigators: The amount budgeted for the investigators reflects a reasonable estimate of the minimum time required to implement the study. Dr. K. Zaman, PI of the study will be responsible for overall implementation of the study. Drs. Md Yunus and Shams El Arifeen will provide advice on epidemiological aspects, Dr. ASG Faruque on clinical aspects while Drs. Tasnim Azim and Goutam Podder will be responsible for laboratory methods. Prof. S. Karim (Shishu hospital) will examine suspected cases of intussusception and will take appropriate measures. Medical Officer (Shishu) will assist the Paediatric surgeon for the management of referred cases. Prof. David Sack and Dr. Steve Luby will provide overall guidance of the study.

Research Investigator will coordinate all clinical and administrative activities.

Medical officer will be based in the clinic and be responsible for examination of  the subjects, recruitment and vaccination. S/he will provide necessary treatment.

Senior staff nurse: will assist medical officer in examining  patients and  collection of specimens. Responsible for dispensing medicines (if required).

Senior/ Field Research Assistants/attendants: Inform families of the purpose and scope of the study, offer participation and bring subjects to their clinic.

Data Manager/ Programmer: Overall data management and designing systems for analysis of data.

Data Management Assistant : entry of data

Senior Lab attendant: Collection and recording of samples.

Office manager: ensure overall logistics.

Consultant: Advise and guide for smooth running of the project.

GCP monitor: will check Case Report Forms (CRFs) for completeness and correspondence with source documents, monitor regulatory files and validate data files in computer.

Supplies

Computers:  One computer with other accessories (for data entry and analysis) will be required.

Mobile phone: To communicate with the field staff for any adverse events and referral of patients.

Refrigerator/cold box: Keeping and transportation of specimens.

Laboratory tests: Purchasing reagents and processing samples. 

Transport costs: To visit families, bringing of subjects and transport cost of the families.

Hospitalization cost: Treatment cost for any hospitalized cases.

Office rent: Cost for renting the clinic

International travel: Consultation meeting with other RV partners
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                Email:  mailto:kzaman@icddrb.org
                Tel; 880 2 8810115/ 8811751-60, ext.2246

                  Fax: 880 2 8826050/ 880 2 8823116
Education/Training

	Johns Hopkins University School of Hygiene and Public Health, Baltimore, USA

Johns Hopkins University School of Hygiene and Public Health, Baltimore, USA

Rajshahi Medical College, Bangladesh


	PhD

MPH

MBBS


	1997-99

1991-92

1978
	International Health

International Health

Medicine




Research and Professional Experience

January 2003 - 
    Scientist, Child Health Unit, Public Health Sciences Division, ICDDR,B 

July 1999 - 
Epidemiologist, Child Health Programme, Public Health Sciences Division,   ICDDR,B

Feb 1988-Dec.2002 :
Assistant Scientist, ICDDR,B Matlab Health Research Programme
Mar 1999- July 1999:           Senior Physician In-Charge, ICDDR,B Matlab Health Research Program

Mar 1997 -Mar 1999:
Manager, Clinical Research Unit,ICDDR,B Matlab Health Research Program

July 1993-March 1997:        Senior Medical Officer I, ICDDR,B Matlab Health Research Program 
June 1984-June 1993:  
    Senior Medical Officer II, ICDDR,B Matlab Health Research Program

Dec 1979- June 1984:           Medical Officer, ICDDR,B Matlab Health Research Program
Dec 1978-Dec 1979:
    Assistant Surgeon, Rajshahi Medical College Hospital, Bangladesh

Publications

1.
Zaman K,  Rahim Z, Yunus M,  Baqui AH, Srifeen SE, Sack DA, Hossain Shahed, Banu S, Islam Md Akramul, Ahmed Jalaluddin, Breiman RF, Black RE. Drug resistance of Mycobacterium tuberculosis in rural and urban areas in Bangladesh. Scand J Infect Dis 2004 (in press). 

2.
Zaman K, Sack DA, Chakraborty JC, Yunus M, Baqui AH, Black RE. Children’s fluid intake during diarrhea: a comparison of questionnaire responses with  data from observations. Acta Paediatrica 2002; 91: 376-382.
3. 
Zaman K, Yunus M, Rahman A, Chowdhury HR, Sack DA. Efficacy of a packaged rice ORS among children with cholera and cholera like illness. Acta Paediatrica 2001; 90; 505-510. 

4.
Zaman K. Children’s fluid intake during diarrhea: a comparison of questionnaire responses with  data from observations. Doctor of  Philosophy dissertation. Johns Hopkins University School of Hygiene and Public Health, Baltimore, Maryland, USA, 1999.

5.
Zaman K, Baqui AH, Yunus M, Sack RB, Bateman OM, Chowdhury HR, Black RE. Acute respiratory infections in children: a  community based longitudinal study in rural Bangladesh. J Trop Pediatrics 1997;43:133-137.

6.
Zaman K, Baqui AH, Yunus M, Sack RB, Chowdhury HR, Black RE. Malnutrition, cell-mediated immune deficiency and acute upper respiratory infections in rural Bangladeshi children. Acta Paediatrica 1997; 86: 923-927.

7.
Zaman K, Zeitlyn S, Chakraborty J, Francisco A de, Yunus M. Acute lower respiratory infections in rural Bangladeshi children: patterns of treatment and identification of barriers. Southeast Asian J Trop Med Pub Hlth 1997;28:99-106.  

8.
Zaman K, Baqui AH, Yunus M, Sack RB, Bateman OM, Chowdhury HR, Black RE. Association between nutritional status, cell-mediated immune status and acute lower respiratory infections in Bangladeshi children. Eur J Clin Nutr 1996; 50: 309-314.

9.
 Zaman K, Yunus M, Baqui AH, Hossain KMB. Surveillance of Shigellosis in rural Bangladesh : A 10 year review. J Pak Med Asso 1991; 41: 75 - 78.

10.
 Zaman K, Yunus M, Hossain KMB. Changing pattern of bio and serotypes of Vibrio cholerae 01 in rural Bangladesh. J Pak Med Asso 1987; 37: 57.

11.
 Zaman K, Baqui AH, Yunus M. Hypokalaemia and urinary anomalies in children with diarrhoea in rural Bangladesh. J Pak Med Asso 1986; 36: 20 - 21. 

12.
Zaman K, Islam MR, Baqui AH, Yunus M. Hypokalaemia in children with diarrhoea in rural Bangladesh. Indian J Med Res 1985; 81: 169 - 174.

13.
Zaman K. Islam MR, Baqui AH, Yunus M. Nutritional status and electrolyte anomalies in children with diarrhoea in rural Bangladesh. Nutr Rep Int 1984; 30: 865 - 871.

14.
 Zaman K, Yunus M, Baqui AH. 100 years of cholera. The Pulse 1984; 53: 11 - 12.

15. 
Zaman K, Yunus M, Baqui AH, Hossain KMB, Khan MU. Cotrimoxazole resistant Shigella dysenteriae type 1 outbreak in a family in rural Bangladesh. Lancet 1983; ii: 796 - 797.

16.  
Henning B, Stewart K, Zaman K, Alam AN, Brown KH, Black RE. Lack of therapeutic effect of Vitamin A for non-cholera, watery diarrhoea in Bangladeshi children. Eur J Clin Nutr 1992; 46 : 437- 443.

17.
The cholera working group, ICDDR,B: Albert MJ, Ansaruzzaman M,  Bardhan PK, Faruque ASG, Islam MS, Mahalanabis D, Sack RB, Salam MA,  Siddique AK,  Yunus M, Zaman K ( in alphabetical order).A large epidemic of cholera like disease in Bangladesh caused by Vibrio cholerae non 01. Lancet 1993; 342:387-390.

18. 
Baqui Abdullah H, Yunus M, Zaman K. Community-operated treatment centres prevented many cholera deaths. J Diar Dis Res 1984; 2: 92 - 98.

19.
Faruque ASG, Eusof A, Rahman ASMM, Zaman K. Study of makeshift hospital during cholera outbreak. Bang Med Res Coun Bull 1984; 10: 45 - 52. 

20. 
Faruque ASG, Rahman ASMM, Zaman K. Young childhood diarrhoea management by mothers and village practitioners in rural Bangladesh. Trop Geo Med 1985; 37: 223 - 226.

21. 
Faruque ASG, Rahman ASMM, Zaman K. Young childhood diarrhoeal morbidity patterns in rural Bangladesh. Bang Med J 1985; 14: 66 - 69. 

22. 
Baqui Abdullah H, Zaman K, Yunus M, Mitra AK, Hossain KMB, Banu H. Epidemiological and clinical characteristics of Shigellosis in rural Bangladesh. J Diar Dis Res 1988; 6: 21 - 28.

23. 
Baqui AH, Yunus M, Zaman K, Mitra AK, Hossain KMB. Surveillance of patients attending a rural diarrhoea treatment centre in Bangladesh. Trop Geo Med 1991; 43: 17 - 22.

24. 
Fauveau V, Yunus M, Zaman K, Chakraborty J, Sarder AM. Diarrhoea mortality in rural Bangladeshi children. J Trop Pediatr 1991; 37: 31 - 36.

25. 
Chowdhury HR, Fauveau V, Yunus M, Zaman K, Briend A. Is acute watery diarrhoea an important cause of morbidity and mortality among rural Bangladeshi children. Trans R Soc Trop Med Hyg 1991; 85: 128 - 130.

26. 
Baqui AH, Black RE, Mitra AK, Chowdhury HR, Zaman K, Fauveau V, Sack RB. Diarrhoeal diseases: The Matlab experience. In: Fauveau V. ed. Matlab: Women, children  and health. Dhaka: ICDDR,B 1994: 161-186.

27,
Chowdhury HR, Yunus M, Khan EH, Zaman K, Rahman R. Pivmecillinam resistant Shigella infections in rural Bangladesh. Trop Doctor 1995; 25:141-142.

28.
Islam MS, Hasan MK, Miah MA, Yunus M, Zaman K, Sack RB, Albert MJ. Isolation of Vibrio cholerae 0139 synonym Bengal from the aquatic environment in Bangladesh: Implications for disease transmission. Appl & Env Microbiol 1994; 60: 1684-1686.

29.
de Francisco A, Zaman K, Chowdhury HR, Wahed MA, Chakraborty, Yunus M. Vitamin A toxicity - a case of accidental ingestion. Trop Doct 1995; 25: 187.

30.
Yunus M, Aziz KMA, Zaman K. Message for parents: Diarrhoea. Child Health Dialogue 4th Quarter, 1996, 5:5.
31. 
Chowdhury HR, Yunus M, Zaman K, Rahman A, Faruque SM, Lescano AG, Sack RB. The efficacy of bismuth subsalicylate in treatment of  acute diarrhoea  and the prevention of persistent diarrhoea.  Acta Paediatrica 2001; 90: 605-610.
32.    Longini IM, Yunus M, Zaman K, Siddique AK, Sack RB, Nizam A. Epidemic and endemic cholera trends over thirty-three years in Bangladesh. J Infect Dis 2002; 186: 246-251.
33. 
Baqui AH, Zaman K, Persson LA, Arifeen SE, Yunus M, Begum N, Black RE. Effect of weekly supplementation with iron and/or zinc or a micronutrient mix on diarrhoea and acute lower respiratory infection-associated morbidity in Bangladeshi infants. J Nutr 2003; 133:4150-4157.
34. 
Albert MJ, Qadri F, Wahed MA, Ahmed T, Rahman ASMH, Ahmed F, Baqui AH, Zaman K, Clemens JD, Black RE. Vitamin A and zinc supplementation amplifies vibriocidal antibody response to oral cholera vaccine in children. J Infect Dis 2003:187:909‑913.
35.  
Black MM, Baqui AH, Zaman K, Persson LA, Arifeen SE, Le K, McNary SW, Begum M, Black RE. Iron and zinc supplementation promote motor development and exploratory behavior among Bangladeshi infants. Am J Clin Nutr 2004; 80: 903-910.

36.  
Raqib R, Sarkar P, Zaman K, Persson LA, Arifeen SE, Yunus M, Anderson J, Black RE, Baqui AH. A randomized controlled trial to assess the effect of weekly supplementation with iron, zinc or both iron and zinc or a micronutrient mix on immune response in Bangladeshi infants.  Submitted for publication.

37.       Baqui AH, Black RE, Arifeen SE, Yunus M, Begum N, Roses A, Zaman K. Zinc therapy for diarrhoea increased use of oral rehydration therapy and reduced use of antibiotics in Bangladeshi children. J Health Pop Nutr 2004 (in press). 

38.
Raqib R, Kamal SM, Rahman MJ, Rahim Z, Banu S, Bardhan PK, Chowdhury F, Ara G, Zaman K, Breiamn RF, Andersson J, Sack DA. Antibodied in Lymphocyte secreations (ALS) may identify subclinical tuberculosis infection in asymptomatic contacts . Clinical and Diagnostic Laboratory Immunology  2004 (in press). 

39. 
Black MM, Baqui AH, Zaman K, McNary SW, Le K, Arifeen SE, Hamadini JD, Begum M, Yunus M, Black RE. Depressive symptoms among rural Bangladeshi mothers: implications for infant development. Submitted for publication.

40. 
Haruko T,  Zaman K, Takahashi J, Yunus M, Chakraborty J, Chowdhury HR, Arifeen SE, Baqui AH, Wakai S, Iwata T. Anti-ascaris IgE  is associated with increased risk of symptom of bronchial asthma among 5-year old children in rural Bangladesh. Submitted for publication
41. 
Rahman M, Sultana R, Podder G, Faruque ASG, Matthijnssens J, Zaman K,  Breiman RF, Sack DA, Marc Van Ranst MV, Azim  T. Sequence analysis of VP 7 gene of G1 human rotavirus isolated from Bangladesh. Submitted for publication. 
 APPENDIX                                                       





Annex 1                         

International Centre for Diarrhoeal Disease Research, Bangladesh

                                   Voluntary Consent Form


Title of the Research Project: A phase II, randomized, placebo-controlled study of the immunogenicity, safety and  reactogenicity of an orally administered human rotavirus vaccine (RIX4414) in healthy infants in Bangladesh 
          
Principal Investigator: Dr. K. Zaman


Rotavirus is the most important cause of acute gastroenteritis requiring hospitalisation of young children all over the world including Bangladesh. There is no effective vaccine currently available against rotavirus. ICDDR,B has been conducting many studies including vaccine research. GlaxoSmithKline (GSK) Biologicals has now developed a new rotavirus vaccine (HRV vaccine) based on a human rotavirus. Clinical studies  demonstrated the safety, immunogenicity and efficacy of the vaccine in infants.  

The study will be conducted to test how infants (aged 6-16 weeks) in Bangladesh respond to the human rotavirus vaccine. We will also look for any side effects (like fever, irritability, vomiting, diarrhea and loss of appetite). To help us do this we are asking if you will allow your child to join this trial.  

If you allow your child to participate, you will be required to bring your child to our clinic 6 times each 2-4 weeks apart. Your child will be randomly assigned (like flipping a coin) to one of three groups, with a 2 out of 3 chance of receiving the investigational human rotavirus vaccine and  1 out of  3 chance of receiving a placebo. Among the vaccinees, each child will receive two  doses of vaccine (with or without concomitant OPV) orally given one month apart. All study subjects will be observed closely for at least 30 minutes following the administration of vaccines/placebo. During the study, you should contact the investigator and his staff (field worker) immediately should your child manifest any signs or symptoms that you perceive as serious. The study physician and the study nurses will be available for your consultation for the entire study period. Your child will receive routine vaccinations recommend by the Expanded Program on Immunizations (EPI) at the time of the administration of the study vaccine/placebo. We will collect  2 ml blood from the arm of your child before first dose of the  vaccine/placebo and 4 weeks after the second dose. Stool samples will be collected from a sub group of children on day 0, 5± 1, 7 ± 1 day after each dose of vaccine/placebo. To assess any adverse events a field worker will visit to your child daily for the first week after vaccination and then twice weekly upto the next clinic visit.

There may be minimal  risks if your child enters this study.  The risks may be from the use of a new human rotavirus vaccine and from collection of blood samples. The vaccine may have unknown side-effects. The human rotavirus vaccine may cause allergic reactions. Nevertheless, there is the possibility that any rotavirus vaccine may cause intussusception (blockage in the small intestine).Your doctor and the study staff know of the possible risk of intussusception. They have arranged for prompt examination of any child in this study with suspected intussusception. They will take appropriate action to evaluate and treat the condition. Child with suspected intussusception will be referred to a local hospital in Dhaka (Children's hospital, Shishu Hospital). The hospital has the experience and capacity for diagnosis, non-surgical and surgical management of  intussusception. All these will be free of costs. Symptoms of intussusception are severe abdominal pain (colic), persistent vomiting, bloody stools, abdominal bloating and high fever (even up to 41°C). There may be momentary, mild discomfort and bruising of the skin where the needle is inserted to draw blood. 

Your child’s participation is completely voluntary. Refusal to take part or discontinue with the study will involve no penalty or loss of benefits or attention to which your child are otherwise entitled. Also you may withdraw your child from the study at any time without any penalty or change in the routine care your child receives. You may wish to receive a signed copy of this form.

It will be necessary for representatives of GlaxoSmithKline or possibly health authorities / drug regulatory agencies to access your child’s/ward’s medical records. Your child’s/ward’s participation in the study will be treated as confidential, that is, any personally identifiable information will be held and processed under secure conditions at GlaxoSmithKline (or an agent of GlaxoSmithKline) with access limited to appropriate GlaxoSmithKline staff or other authorized agents having a requirement to maintain the confidentiality of the information. Your child/ward will not be referred to by name in any report of the study. Your child’s/ward’s identity will not be disclosed to any person, except for the purposes described above and in the event of a medical emergency or if required by law.

Your child’s data will be processed electronically to determine the outcome of this study, and to provide it to health authorities/drug regulatory agencies. Your child’s data may be transferred to other countries (such as USA, Belgium, India) for these purposes GSK complies with internal procedures to protect personal information. The data may also be used for other medical research purposes. You may be entitled under law to access your child’s personal data and to have any justifiable corrections made. If you wish to do so, you should request this from the doctor conducting the study. Right to ask questions and/or withdraw from the study

If you have any questions, please contact:

	Name of investigator:
	Dr. K. Zaman

	Address of investigator:
	Child Health Programme, PHSD, ICDDR,B, Dhaka

	Telephone number of investigator:
	8811751-60 ext. 2246

	Fax number of investigator:
	8826050


If the vaccine is efficacious, your child may have the benefit of being protected against rotavirus diseases. If it proves to be useful, also other children may benefit from it in the future. There will be no charge for study-related doctor visits, examinations, and laboratory tests. All vaccines will be provided free of charge.

If your child becomes ill or injured as a result of taking part in this clinical study, medical treatment will be provided according to good clinical practice and costs of such treatment will be paid for by GSK Biologicals. If you have any questions concerning the availability of medical care or if you think you have experienced a research-related illness or injury, please contact:

	Name of investigator:
	Dr. K. Zaman

	Address of investigator:
	Child Health Programme, PHSD, ICDDR,B, Dhaka

	Telephone number of investigator:
	8811751-60 ext. 2246

	Fax number of investigator:
	8826050


Informed Consent Signature Form

The clinical study has been clearly explained to me and/or  I have read and understood the information provided. I agree that my child be enrolled in the study.  I understand that I have the right to decline the entry of my child into the study and that I have the right to withdraw my child from it at any time for any reasons, without consequence to his/her present or future health care and attention which my child from his/her healthcare provider. I have been made aware of my right to access and request correction of my child’s/ward’s personal data. 

	I, 
	
	,

	
	(subject’s parent or legal guardian’s first name and family name)
	

	hereby freely give my consent for my child/ward to take part in this (clinical/vaccine( study. 

	Participant’s Name:
	

	
	(First Name, Family Name)

	
	

	Parent/Guardian’s name
	

	
	(First Name, Family Name)

	Parent/Guardian’s signature/: thumb impression:
	

	Relationship to participant:
	

	Participant’s main address:
	

	Participant’s phone number:
	

	Date:
	
	Time:
	

	
	(DD-MM-YY)
	
	

	Witness:
	


Statement by Doctor, Nurse or Project Assistant who conducted the informed consent discussion:

I have carefully explained the nature, demands and foreseeable risks and benefits of the vaccination study to the person named above and witnessed the completion of the written consent form.

	Name:
	

	Signature:
	

	Designation:
	

	Date:
	
	Time:
	

	
	(DD-MM-YY)
	
	


ANNEX II

Follow-up of intussusception cases

The investigator and his staff will be aware of intussusception. Symptoms consistent with intussusception are severe colicky abdominal pain, persistent vomiting, bloody stools, abdominal bloating and fever up to 41°C. The investigator and his staff will take appropriate actions to evaluate and treat the condition. 

A child with suspected intussusception will be referred to Shishu  hospital inn Dhaka  (Children's hospital). The Shishu hospital has the experience and capacity for diagnosis, non-surgical and surgical management of intussusception, and a pediatric surgeon at this hospital is a co-investigator on the protocol to assume responsibility for the care of children suspected of having IS.  During the study course, the parents/guardians will be instructed to contact the field worker immediately should the subject manifest any signs or symptoms they perceive as serious. Field worker will accompany the pateint to bring to the Mirpur clinic which remains open for 24 hours. 
In light of the possible increased risk of intussusception following administration of a previously licensed rotavirus vaccine, the safety of the candidate HRV vaccine will be monitored vigilantly during the clinical studies.  In case a subject is diagnosed with intussusception this will be immediately reported to the sponsor. The diagnosis of intussusception would be documented by imaging. Each case of suspected or confirmed intussusception will be reviewed by an Independent Data Monitoring Committee (IDMC).  
The investigator will inform the parents/guardians of the signs and symptoms of intussusception.  Symptoms consistent with intussusception are severe colicky abdominal pain, persistent vomiting, bloody stools, abdominal bloating and fever up to 41°C. The investigator will be aware of the possible increased risk of intussusception and will consider this diagnosis among children presenting these symptoms. The investigator and his staff will take appropriate actions to treat the condition.

If any case of intussusception should occur during this clinical study, the following procedures will be followed by the investigator for work-up of the intussusception cases.

Case ascertainment
The diagnosis of intussusception should be documented by radiography. Documentation by ultrasonography will be optional depending on availability of necessary expertise.  

Data collection for intussusception cases
The investigator will document all available information regarding any intussusception cases occurring during the clinical studies on the Serious Adverse Event pages and fax within 24 hours (1 calendar day) of his/her becoming aware of the event to the GSK Contact for Serious Adverse Event (SAE) Reporting. 

The investigator will follow the same procedures for reporting intussusception cases as for other SAEs.

To allow for a complete assessment of the intussusception cases, information on the subject’s feeding practices, immunization history, as well as any other information thought necessary for assessment by the study staff will be reported to the SB safety contact by using the IS reporting form. 

Serum, throat and stool specimen collection from intussusception cases

Idiopathic intussusception is thought to be related to lymphoid hyperplasia in the intestinal sub-mucosa and/or mesenteric adenitis resulting from infections.  Infectious agents most clearly linked to intussusception are enteroviruses and respiratory adenoviruses.  Human rotaviruses also may cause intussusception, although epidemiologic data suggest this must be very unusual.  In theory, any agent able to replicate in the small intestine could provoke this condition.  

We will use a central laboratory to perform RT-PCR on throat swabs and stool samples for enteroviruses and adenoviruses and on stool samples alone for rotaviruses.  The physician treating a case of intussusception will submit stool samples to the hospital microbiology laboratory for culture of enteric pathogens including Salmonella, Shigella, Campylobacter, and Yersinia.  If culture results suggest presence of enteropathogenic E. coli, representative colonies will be retained for further evaluation.  The samples to be collected and their handling are described below.

If possible a stool specimen will be collected just prior to or immediately after the air or contrast enema as well as samples 24 hours and 48 hours after the reduction.  The hospital microbiology laboratory will divide each stool specimen into an aliquot for its own testing and two additional aliquots of at least 2 grams each to be frozen at –20oC to –70oC.  The frozen stool samples will be used for RT-PCR and other studies to be arranged by GSK Biologicals, such as virus culture, antigen detection by immunoassay, or electron microscopy for virus-like particles.  Accordingly, a complete set of stool specimens (collected just prior to or immediately after the air or contrast enema, 24 hours and 48 hours after the reduction) will be comprised of 3 specimens submitted for bacterial culture and 6 frozen specimens retained for shipment to GSK Biologicals.  In the event that feces are unobtainable at any of the requested sampling times, 3 separate rectal swab specimens will be collected.  One swab specimen will be submitted for bacterial culture and the other 2 swabs should be placed each in a separate tube of 2 ml of sterile virus transport media and frozen at –20oC to –70oC. 

A throat swab will collected as soon as possible after intussusception is diagnosed. The throat swab should be placed in 2 ml of sterile virus transport media and frozen at –20oC to –70oC. 

In case of surgical reduction, a surgical specimen of any enlarged mesenteric lymph will be obtained. If bowel or the appendix is resected, these specimens also will be included in the evaluation. If possible, resected tissue will be divided into 3 aliquots to be processed for routine fixation, for electron microscopy (fixation in 4% paraformaldehyde and 1% glutaraldehyde), and for frozen sectioning for detection of virus antigens by immunofluorescence. Routinely fixed specimens will be examined for histopathologic evidence of acute inflammation and presence of virus inclusions or other diagnostic signs.  Additional testing including referral of tissue blocks for outside review and/or tests using immunohistochemistry, in situ hybridization, or PCR will be arranged by GSK Biologicals in consultation with the attending pathologist.  

Acute and convalescent blood (at least 2 ml of each) will be collected and stored at –20oC for serologic testing. Testing will be arranged by GSK Biologicals to detect an acute antibody response to any pathogen identified by stool and/or throat swab tests or by histopathologic evaluation of tissue.












                                                                                               Annex  III

Rota-045: vaccine composition:

	Vaccine
	Formulation
	Presentation
	Vol.

	GSK Biologicals’ HRV vaccine 
	RIX4414 HRV strain 106.5 CCID50*

Dulbecco's Modified Eagle Medium (DMEM) 3.7 mg 

Sucrose 9 mg

Dextran 18 mg

Sorbitol 13.5 mg

Amino acids 9 mg
	Lyophilized vaccine in monodose glass vial. Diluent (calcium carbonate buffer) supplied separately.
	Not applicable

	GSK Biologicals’ Placebo for HRV vaccine 
	DMEM 3.7 mg 

Sucrose 9 mg

Dextran 18 mg

Sorbitol 13.5 mg

Amino acids 9 mg
	Lyophilized placebo in monodose glass vial. Diluent (calcium carbonate buffer) supplied separately.
	Not applicable

	GSK Biologicals’ calcium carbonate buffer
	Calcium carbonate 80 mg

Xanthane 0.25 % in Water for Injection 1.3 ml
	Liquid buffer in pre-filled syringe
	1.3 ml


CCID50= cell culture infective dose 50%.

This formulation will be used. The virus concentration, 106.5 CCID50, corresponds to a titer of approximately 106.0  when expressed in ffu. Titers of 106.7 ffu was used in Bangladesh study (Rota 016).



Annex IV



A phase II, randomized, placebo-controlled study of the immunogenicity, safety and  reactogenicity of an orally administered human rotavirus vaccine (RIX4414) in healthy infants in Bangladesh

Abstract Summary for ethical review committee

A safe and effective vaccine is needed to reduce the enormous public health burden associated with rotavirus illness, especially in developing countries.  About  40,000 children with rotavirus diarrhea are treated each year at the ICDDRB hospitals.  Globally there are an estimated 600,000 to 1 million deaths annually. Unanticipated adverse events (intussusception) experienced with a rhesus rotavirus vaccine have accelerated efforts to develop and evaluate alternative vaccine candidates so that a safe and effective public health tool would become available.

We propose to conduct a randomized, placebo-controlled study within one community in Bangladesh to assess immunogenicity and  reactogenicity  of a live, attenuated human-derived rotavirus vaccine  (RIX4414) among  infants. Recently we completed a safety and immunogenicity study with this vaccine among toddlers and infants. The vaccine used in this study was “all in one formulation” (vaccine and buffer in the same vial). The vaccine was found to be safe but the immunogenicity was low. Trials from other countries have shown that the vaccine using the "commercial formulation"  (vaccine and buffer in two separate vials)  is safe and immunogenic. Because the company is now preparing only the commercial formulation and is no longer producing the all in one formulation, we plan to repeat the immonogenicity study with this commercial formulation before we proceed  with a large scale efficacy trial at Matlab. This vaccine has however been studied in adults, toddlers and infants in the US, Latin America, Europe, South Africa and Asia and found to be safe and immunogenic.

A total of 300 infants will be randomised such that 100 infants will receive 2 doses of HRV vaccine (106.5 CCID50) concomitantly with OPV,  100 infants will receive 2 doses of HRV vaccine (106.5 CCID50) with OPV separated from HRV by two weeks,  and  100 infants will receive placebo.  Serum specimens will be collected from all subjects to evaluate IgA antibodies to rotavirus. Stool samples will be collected from the first 150 enrolled subjects for rotavirus antigen detection to assess vaccine viral shedding. Further tests will be done to determine G and P types.  Reactogenicity and adverse events will be assessed through daily home visits. All infants will receive routine EPI vaccines. 

The study will form the foundation for conducting Phase III studies of effectiveness and safety in Bangladesh, where rotavirus is responsible for substantial public health burden.  Ultimately, the goal will be to have available a practical, safe, and effective vaccine for use in prevention of rotavirus morbidity globally. 

Strategies to address ethical issues

1. Rotavirus is the most common cause of severe diarrhoea worldwide. Globally there are an estimated 600,000 deaths annually, 20,000 in Bangladesh. A safe and effective vaccine is needed to reduce the enormous public health burden associated with rotavirus illness, especially in developing countries. Yet today, there is no rotavirus vaccine available anywhere.

The study will be conducted in a suburb of Dhaka in Mirpur.  The study subjects will be recruited through home visits by the locally recruited workers. Field workers will identify children of appropriate age, inform families of the purpose and scope of the study and offer participation.  Male or female infants aged approximate  6 weeks at the time of the first dose of vaccine/placebo will be eligible for participation in the study. 

2. There may be minimal risks involved in this study.  The risks may be from the use of a new human rotavirus vaccine. The vaccine has been found to be safe in our previous study in the same community. We found no cases of IS in our recently completed study among toddlers and infants with this vaccine in urban Dhaka. The human rotavirus vaccine may cause allergic reactions. Children will be observed in the clinic for 30 minutes after each vaccine/placebo dose so that any reaction can be treated. Nevertheless, there is the possibility that any rotavirus vaccine may cause intussusception (blockage in the small intestine). All  study staff know of the possible risk of intussusception. Arrangements have been made for prompt examination of any child in this study with suspected intussusception. Appropriate action will be taken to evaluate and treat the condition. Child with suspected intussusception will be referred to a local hospital in Dhaka (Children's hospital, Shishu Hospital). The hospital has the experience and capacity for diagnosis, non-surgical and surgical management of  intussusception. All these will be free of costs. Symptoms of intussusception are severe abdominal pain (colic), persistent vomiting, bloody stools, abdominal bloating and high fever (even up to 41°C). 

3. Standardized procedures collection of blood will be used.

4. Identification of all study participants will remain confidential. Records will be used by study staff only. Every effort will be made to keep the records confidential as possible. All data forms will be kept in a locked file cabinet. Data will be analyzed and published without reference to any name or identity. 

5. 
The parents of the subjects will sign a consent form informing them of the nature of the study, its rationale, and its risks and benefits.  The informed consent document will embody the elements of the consent as described in the Declaration of Helsinki, and the ICH Harmonized Tripartite Guidelines for Good Clinical Practices.  The investigator or designate will describe the protocol to parents of potential subjects face to face.  The subject information and consent form may be read to the parents of potential subjects, but in any event, the investigator will give the parents ample opportunity to inquire about the details of the study and ask questions before signing the consent form   (annex I). The consent form will describe the possible side effects including the potential risk of IS. While the likelihood is extremely low of intussusception being temporally linked to participation in this small study, we will insure that health care workers are trained to recognize symptoms and clinical signs of intussusception—this is the principal reason for such aggressive, active surveillance for adverse events.  Any patient meeting a case-definition consistent with intussusception will be transported to the hospital (Sishu nospital, Dhaka) for evaluation and treatment.

6. The parents of the subjects will be interviewed in the clinic as well as to their houses. The interview will not take more than 15 minutes.  Reactogenicity and adverse events will be assessed after a single dose vaccine or placebo through daily home visits for the first week and then twice weekly home visits upto next clinic visit. 

7. If the vaccine is efficacious, child may have the benefit of being protected against rotavirus diseases. If it proves to be useful, also other children may benefit from it in the future. 

8. Blood and stool samples will be collected.

� EMBED Word.Picture.8  ���








Revised on: 2nd March 2004

















�PAGE \# "'Page: '#'�'"  �� we will update Sample size tomorrow





PAGE  
1

_1010148228.doc
[image: image1.png]






