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Principal Investigator's Statement
	Protocol Name
	The Immunogenicity of an Intranasal Influenza Live Attenuated Vaccine in Children and Adolescents

	Version number
	1.1 (NCT06609811)

	Version Date
	August 31, 2024 



I agree with:
· Responsible for correctly guiding the conduct of clinical research in the region.
· Ensure that this trial is conducted in accordance with the trial protocol and clinical research standard operating procedures.  
· Ensure that personnel involved in this project fully understand the product information and other research-related responsibilities and obligations specified in this trial protocol.
· Ensure that no changes to the trial protocol are made without review and written approval by the Ethics Committee (IEC), unless necessary to eliminate immediate harm to participants or to comply with the requirements of the registration authority (e.g.  project administration) management).
· I am familiar with and will comply with the Good Clinical Practice (GCP), the Guiding Principles for Good Clinical Trial of Vaccines (Trial) and all current regulatory requirements.


Principal Investigator's Name: Jing-xin Li
Signature of the principal investigator:
Date:

PROTOCOL SUMMARY
	Brief Title
	Immunogenicity of an Intranasal Live Attenuated Influenza Vaccine and Its Interaction with Mucosal Microbiota in Children and Adolescents

	Official Title
	Immunogenicity of an Intranasal Live Attenuated Influenza Vaccine and Its Interaction with Mucosal Microbiota in Children and Adolescents Aged 6 to 17 Years: A Single-Center, Randomized, Controlled, Open-Label study

	Objectives
	Primary objectives: 
1. Immunogenicity of the intranasal live attenuated influenza vaccine. 
2. The interaction between the mucosal microbiota colonization and immune responses to the intranasal live attenuated influenza vaccine.
Secondary objectives: 
1. Safety of the intranasal live attenuated influenza vaccine.
2. The interaction between the gut microbiota and the immune responses to the intranasal live attenuated influenza vaccine.

	Target disease
	Prevention of seasonal influenza

	Population
	Children and adolescents aged 6 to 17 years

	Sample Size
	200 [Anticipated]

	Rational and background
	WHO position paper (2022) and technical guidelines for seasonal influenza vaccination in China (2022-2023) both state that the live attenuated nasal spray influenza vaccine (LAIV) provides better protection for children. The Intranasal Live Attenuated Nasal Spray Influenza Vaccine, a trivalent live attenuated influenza vaccine developed by Changchun BCHT Biotechnology Co., has been successfully administered to millions of children aged 3 to 17 years over the past four years of its marketing period.
This vaccine utilizes a nasal spray delivery method, which is painless and eliminates the need for injections. It activates immune responses against influenza viruses encompassing mucosal, humoral, and cellular immunity, thereby offering protection for children.
There are notable differences in the immune responses of individuals and populations across various regions following nasal spray vaccination. These differences may be closely linked to the status of an individual's mucosal immune system. The mucosal immune system, which encompasses both the gut and respiratory mucosa, serves as the body's primary defense against invading pathogens and plays a crucial role in the immune response post-vaccination. Research has demonstrated that the composition and status of mucosal microbiota directly affect mucosal immune function, and mucosal vaccination alters the colonization density of mucosal microbiota at the vaccination site.
The interaction between mucosal microbiota colonization and vaccine immune response remains underexplored. To address this research gap, the present study will investigate the relationship between nasal and gut microbiota and the immune response elicited by the nasal spray live attenuated influenza vaccine. By conducting a thorough analysis of the association between long-term colonization of nasal and gut microbiota and vaccine-induced immune responses, we aim to provide a scientific foundation for optimizing the immunization strategy of the live attenuated nasal spray influenza vaccine.

	Vaccine
	Influenza vaccine, Live, Nasal, Freeze dried (Changchun BCHT Biotechnology Co., Ltd.)

	Trial design
	This clinical trial is a single-center, randomized, controlled, open-label trial exploring the immunogenicity of the intranasal live attenuated influenza vaccine and the interaction between mucosal microbiota colonization and the immune responses in children and adolescents aged 6 to 17 years.
The study is going to be launched before the influenza season. The participants consist of approximately 50% from the age group of 6-11 years and 50% from the age group of 12-17 years. They are randomly assigned to either the immediate vaccination or delayed vaccination groups according to age stratification, with 100 individuals in each group.
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	Outcome Measures
	Primary Outcome Measure:
1. The responses of sIgA antibodies against the vaccine strain in the nasal mucosal secretions 28 days post-vaccination. 
2. Changes in the density and abundance of mucosal colonizing bacteria in the nasal cavity 28 days after vaccination compared to the period before vaccination.
Secondary Outcome Measure:
1. The level of HI antibodies against the vaccine strain in serum at 28 days post-vaccination. 
2. Changes in the density and abundance of mucosal colonizing bacteria in gut 28 days after vaccination compared to the period before vaccination.
3. The incidence of adverse reactions within 28 days post-vaccination.
4. The interaction between the density and abundance of mucosal colonizing bacteria prior to vaccination and the level of HI antibodies against the vaccine strain in serum at 28 days post-vaccination.
5. The interaction between the density and abundance of mucosal colonizing bacteria prior to vaccination and the level of sIgA antibodies against the vaccine strain in nasal mucosal 28 days after vaccination.
Exploratory Outcome Measure:
1. Number of IFN-γsecreting cells in nasal mucosal epithelial cells in response to influenza virus-based synthetic peptide pools at 28 days post-vaccination.
2. Frequency of activated T-cell subsets in nasal mucosal epithelial cells at 28 days post-vaccination. 
The definitions provided clarify the concepts of positive HI antibodies and bacterial colonization. 
(1) Seroconversion rate (SCR) of HI antibodies is identified as a minimum fourfold increase in HI titer from baseline to a post-vaccination level of at least 1:40.
(2) Long-term colonization is identified when bacteria are detected in both nasal and gut samples taken 28 or 56 days prior to immunization, as well as on day 0 before immunization [1]. In contrast, transiently colonized bacteria are those detected only once in both nasal and gut samples collected on day 28 or 56 pre-vaccination and on day 0 pre-vaccination.
These definitions provide a framework for understanding the relationship between colonizing bacteria and immunological outcomes.
[1]Piewngam, P., Khongthong, S., Roekngam, N., Theapparat, Y., Sunpaweravong, S., Faroongsarng, D., & Otto, M. (2023). Probiotic for pathogen-specific Staphylococcus aureus decolonization in Thailand: a phase 2, double-blind, randomized, placebo-controlled trial. [J] Lancet Microbe, 4(2), e75-e83.
[2]Tarabichi Y, Li K, Hu S, et al. The administration of intranasal live attenuated influenza vaccine induces changes in the nasal microbiota and nasal epithelium gene expression profiles [J]. Microbiome, 2015, 3: 74. 
[3]Peno C, Armitage E P, Clerc M, et al. The effect of live attenuated influenza vaccine on pneumococcal colonization densities among children aged 24-59 months in The Gambia: a phase 4, open label, randomized, controlled trial [J]. Lancet Microbe, 2021, 2(12): e656-e65.
[4]Thors V, Christensen H, Morales-Aza B, et al. The Effects of Live Attenuated Influenza Vaccine on Nasopharyngeal Bacteria in Healthy 2 to 4 Year Olds. A Randomized Controlled Trial [J]. Am J Respir Crit Care Med, 2016, 193(12): 1401-9.

	[bookmark: _Hlk129628194]Scheduled site visits
	Three face-to-face visits and one telephone visit were conducted for all participants in this study.
Visit 1 (baseline, before any vaccination): Informed consent, collection of demographic information (age, sex, height, weight), medical history taking, screening for entry criteria, randomization, collect the first nasal sample nasal swab and stool samples.
Visit 2 (Day 0): Collect the second nasal sample nasal swab and stool samples, and blood samples from participants in the immediate vaccination group prior to vaccination. Taking 3 ml of blood, administration of one dose of LAIV, and a subsequent 30 minutes of observation, distribution of diary cards.
Visit 3 (Day 7): Telephone follow-up to collect post-vaccination adverse events.
Visit 4 (Day 28): Re-collection of nasal samples (nasal swabs and nasal tumescent sponges), stool samples and blood samples, and collection of diary cards.
Table 1. Participants interview plan and interview content
	Visit
	Time (window period)
	Content

	V1
	-28 days/-56 days
	Informed consent, collection of demographic information (age, sex, height, weight), medical history taking, screening for entry criteria, randomisation, nasal sample collection (nasal swab) and stool collection.

	V2
	0 days (±3 days)
	Pre-vaccination nasal sample collection (nasal swab and nasal distension sponge), stool sample collection, blood sample collection, vaccination, 30-minute observation, and issue of diary card.

	V3
	7 (±3 days)
	Telephone follow-up to collect post-vaccination adverse events.

	V4
	28 days (±3 days)
	Nasal sample collection (nasal swabs and nasal distension sponge), stool sample collection, blood sample collection.


Table 2. Blood collection schedule
	Visit
	V2
	V4

	Blood collection
	3 ml (procoagulant)
	3 ml (procoagulant)

	Total
	6 ml (procoagulant)


 

	Statistics
	There were no interim analyses, and statistical analyses were performed after completion of the 28-day post-vaccination visit

	Inclusion Criteria

	[bookmark: _Hlk129704011]Inclusion Criteria:
1.Individuals aged 6-17 years.
2.Volunteers and their guardians are able and willing to comply with the requirements of the clinical trial protocol and sign the informed consent form.

	Exclusion Criteria

	[bookmark: _Hlk129704073]Exclusion Criteria:
1.Allergy to any component of the vaccine product, including eggs, excipients, or gentamicin sulfate.
2.Individuals with acute illnesses, severe chronic illnesses, acute exacerbations of chronic illnesses, or fever.
3.Pregnant or lactating women.
4.Individuals with Leigh syndrome who are receiving treatment with aspirin or aspirin-containing medications.
5.Individuals with immunodeficiency, immunosuppression, or those undergoing immunosuppressive therapy.
6.Individuals with uncontrolled epilepsy, other progressive neurological disorders, or a history of Guillain-Barré syndrome.
7.Individuals with rhinitis or asthma.
8.Individuals with a personal or family history of seizures, chronic diseases, epilepsy, or allergic tendencies.
9.Individuals who have received immunoglobulin injections within the last 3 months prior to vaccination.
10.Individuals who have used other live attenuated vaccines within 1 month prior to vaccination.
11.Individuals planning to use antiviral drugs for influenza within 48 hours before or 2 weeks after vaccination.
12.Individuals planning to use any other intranasal medication within 2 days after vaccination.




1. BACKGROUD
WHO position paper (2022) and technical guidelines for seasonal influenza vaccination in China (2022-2023) both state that the live attenuated nasal spray influenza vaccine (LAIV) provides better protection for children. The Intranasal Live Attenuated Nasal Spray Influenza Vaccine, a trivalent live attenuated influenza vaccine developed by Changchun BCHT Biotechnology Co., has been successfully administered to millions of children aged 3 to 17 years over the past four years of its marketing period.
This vaccine utilizes a nasal spray delivery method, which is painless and eliminates the need for injections. It activates immune responses against influenza viruses encompassing mucosal, humoral, and cellular immunity, thereby offering protection for children.
There are notable differences in the immune responses of individuals and populations across various regions following nasal spray vaccination. These differences may be closely linked to the status of an individual's mucosal immune system. The mucosal immune system, which encompasses both the gut and respiratory mucosa, serves as the body's primary defense against invading pathogens and plays a crucial role in the immune response post-vaccination. Research has demonstrated that the composition and status of mucosal microbiota directly affect mucosal immune function, and mucosal vaccination alters the colonization density of mucosal microbiota at the vaccination site.
The interaction between mucosal microbiota colonization and vaccine immune response remains underexplored. To address this research gap, the present study will investigate the relationship between nasal and gut microbiota and the immune response elicited by the nasal spray live attenuated influenza vaccine. By conducting a thorough analysis of the association between long-term colonization of nasal and gut microbiota and vaccine-induced immune responses, we aim to provide a scientific foundation for optimizing the immunization strategy of the live attenuated nasal spray influenza vaccine.
2. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]RELATED PARTIES IN CLINICAL TRIAL
Responsible Party: Jiangsu Provincial Center for Disease Control and Prevention (Jiangsu Provincial Academy of Preventive Medicine)
Locations: Center for Disease Control and Prevention, Haizhou District, Lianyungang City, Jiangsu Province, China
3. OBJECTIVES AND EVALUATION INDEX
3.1 Objectives
Primary objectives: 
1. Immunogenicity of the intranasal live attenuated influenza vaccine. 
2. The interaction between the mucosal microbiota colonization and immune responses to the intranasal live attenuated influenza vaccine.
Secondary objectives: 
1. Safety of the intranasal live attenuated influenza vaccine.
2. The interaction between the gut microbiota and the immune responses to the intranasal live attenuated influenza vaccine.
3.2 Scientific Issues
1）What is the effect of the status and density of pre-immunization nasal long-term colonizing bacteria on the immune response level to LAIV?
2）Which species and abundance of nasal long-term colonizing bacteria are influenced by vaccination with the LAIV?
3.3 Outcomes
Primary Outcome Measure:
1. The responses of sIgA antibodies against the vaccine strain in the nasal mucosal secretions 28 days post-vaccination. 
2. Changes in the density and abundance of mucosal colonizing bacteria in the nasal cavity 28 days after vaccination compared to the period before vaccination.
Secondary Outcome Measure:
1. The level of HI antibodies against the vaccine strain in serum at 28 days post-vaccination. 
2. Changes in the density and abundance of mucosal colonizing bacteria in gut 28 days after vaccination compared to the period before vaccination.
3. The incidence of adverse reactions within 28 days post-vaccination.
4. The interaction between the density and abundance of mucosal colonizing bacteria prior to vaccination and the level of HI antibodies against the vaccine strain in serum at 28 days post-vaccination.
5. The interaction between the density and abundance of mucosal colonizing bacteria prior to vaccination and the level of sIgA antibodies against the vaccine strain in nasal mucosal 28 days after vaccination.
Exploratory Outcome Measure:
1. Number of IFN-γsecreting cells in nasal mucosal epithelial cells in response to influenza virus-based synthetic peptide pools at 28 days post-vaccination.
2. Frequency of activated T-cell subsets in nasal mucosal epithelial cells at 28 days post-vaccination. 
The definitions provided clarify the concepts of positive HI antibodies and bacterial colonization. 
(1) Seroconversion rate (SCR) of HI antibodies is identified as a minimum fourfold increase in HI titer from baseline to a post-vaccination level of at least 1:40.
(2) Long-term colonization is identified when bacteria are detected in both nasal and gut samples taken 28 or 56 days prior to immunization, as well as on day 0 before immunization [1]. In contrast, transiently colonized bacteria are those detected only once in both nasal and gut samples collected on day 28 or 56 pre-vaccination and on day 0 pre-vaccination.
These definitions provide a framework for understanding the relationship between colonizing bacteria and immunological outcomes.
[1]Piewngam, P., Khongthong, S., Roekngam, N., Theapparat, Y., Sunpaweravong, S., Faroongsarng, D., & Otto, M. (2023). Probiotic for pathogen-specific Staphylococcus aureus decolonization in Thailand: a phase 2, double-blind, randomized, placebo-controlled trial. [J] Lancet Microbe, 4(2), e75-e83.
[2]Tarabichi Y, Li K, Hu S, et al. The administration of intranasal live attenuated influenza vaccine induces changes in the nasal microbiota and nasal epithelium gene expression profiles [J]. Microbiome, 2015, 3: 74. 
[3]Peno C, Armitage E P, Clerc M, et al. The effect of live attenuated influenza vaccine on pneumococcal colonization densities among children aged 24-59 months in The Gambia: a phase 4, open label, randomized, controlled trial [J]. Lancet Microbe, 2021, 2(12): e656-e65.
[4]Thors V, Christensen H, Morales-Aza B, et al. The Effects of Live Attenuated Influenza Vaccine on Nasopharyngeal Bacteria in Healthy 2 to 4 Year Olds. A Randomized Controlled Trial [J]. Am J Respir Crit Care Med, 2016, 193(12): 1401-9.
4. TRIAL DESIGN
4.1 Overall design
This study is a single-center, randomized, controlled, open-label trial to evaluate the immunogenicity of the intranasal live attenuated influenza vaccine and to explore the interaction between mucosal microbiota and the immune responses to an intranasal live attenuated influenza vaccine (LAIV) in children and adolescents aged 6 to 17 years.
Study Steps:
The study is going to be launched before the influenza season. The participants consist of approximately 50% from the age group of 6-11 years and 50% from the age group of 12-17 years. They will be randomly assigned to either the immediate vaccination or delayed vaccination groups according to age stratification, with 100 individuals in each group.
 4.2 Scheduled site visits
Three face-to-face visits and one telephone visit were conducted for each group of participants in this study.
Visit 1 (baseline, before any vaccination): Informed consent, collection of demographic information (age, sex, height, weight), medical history taking, screening for entry criteria, randomization, nasal sample collection (nasal swab), stool collection.
Visit 2 (day 0): Nasal samples (including nasal swabs and nasal distension sponges), stool samples, and blood samples were collected from participants in the immediate vaccination group prior to vaccination. Approximately 3 ml of blood was drawn, followed by the administration of one dose of LAIV, the distribution of diary cards, and a subsequent 30 minutes of observation.
Visit 3 (day 7): Telephone follow-up to collect post-vaccination adverse events.
Visit 4 (day 28): Re-collection of nasal samples (nasal swabs and nasal tumescent sponges), stool samples and blood samples, and collection of diary cards. This clinical trial is a single-center, randomized, open-label trial exploring the interaction between mucosal microbiota colonization in the nasal cavity and gut and the immune response to an intranasal live influenza attenuated vaccine (LAIV) in children and adolescents aged 6 to 17 years.
Table 1. Participants interview plan and interview content
	Visit
	Time (window period)
	Content

	V1
	-28 days/-56 days
	Informed consent, collection of demographic information (age, sex, height, weight), medical history taking, screening for entry criteria, randomisation, nasal sample collection (nasal swab) and stool collection.

	V2
	0 days (±3 days)
	Pre-vaccination nasal sample collection (nasal swab and nasal distension sponge), stool sample collection, blood sample collection, vaccination, 30-minute observation, and issue of diary card.

	V3
	7 (±3 days)
	Telephone follow-up to collect post-vaccination adverse events.

	V4
	28 days (±3 days)
	Nasal sample collection (nasal swabs and nasal distension sponge), stool sample collection, blood sample collection.


Table 2. Blood collection schedule
	Visit
	V2
	V4

	Blood collection
	3 ml (procoagulant)
	3 ml (procoagulant)

	Total
	6 ml (procoagulant)


4.3 Sample Size
Participants will be stratified by age groups 6-11 years and 12-17 years first, and then randomly assigned to the immediate and delayed vaccination groups, at a 1:1 ratio between the two groups. We assume that a 1.5-fold increase of LAIV-induced mucosal sIgA antibody levels post-vaccination versus pre-vaccination will be achieved, with a coefficient of variation of 1.0 in the study cohort. A sample size of 90 per group will provide 90% power with a two-sided alpha of 0.05 to detect a significant difference, between the vaccination group and non-vaccination group, under the null hypothesis is 1.0. Accounting for an anticipated 10% dropout rate, the total sample size was adjusted to 200 participants. Sample size calculation was performed using PASS 16 software.
4.4 Randomization and blinding
The study tentatively enroll 200 participants aged 6 to 17 years, who are randomly assigned to immediate and delayed vaccination groups based on age stratification, with approximately 50% of participants in each group aged 6 to 11 years and 12 to 17 years. The immediate group receive one dose of 0.2 mL of LAIV administered via intranasal spray on day 0, coinciding with the day of enrollment. In contrast, the delayed group receive one dose of the same vaccine via intranasal spray, also at a volume of 0.2 mL, on day 28. It is important to note that the investigators are not blinded.
5. VACCINE
The vaccine utilized in this study is a nasal spray live attenuated influenza vaccine (Changchun BCHT Biotechnology Co., Ltd.), administered at a dose of 0.2 mL per application. This vaccine contains the following reassortant attenuated strains: A/Victoria/4897/2022 (H1N1) pdm09-like virus, A/Darwinv9/2021 (H3N2)-like virus, and B/Austria/1359417/2021 (B/Victoria lineage)-like virus, all with a minimum titer of 6.9 lgEID50. The vaccination route, immunization dose, and procedure are in accordance with the specifications provided by the State Drug Administration of China.
6. POPULATION
6.1 Target population selection
Children and adolescents aged 6 to 17 years.
6.2 Inclusion and exclusion criteria
Inclusion criteria:
1) Individuals aged 6-17 years.
2) Volunteers and their guardians are able and willing to comply with the requirements of the clinical trial protocol and sign the informed consent form.

Exclusion Criteria:
3) Allergy to any component of the vaccine product, including eggs, excipients, or gentamicin sulfate.
4) Individuals with acute illnesses, severe chronic illnesses, acute exacerbations of chronic illnesses, or fever.
5) Pregnant or lactating women.
6) Individuals with Leigh syndrome who are receiving treatment with aspirin or aspirin-containing medications.
7) Individuals with immunodeficiency, immunosuppression, or those undergoing immunosuppressive therapy.
8) Individuals with uncontrolled epilepsy, other progressive neurological disorders, or a history of Guillain-Barré syndrome.
9) Individuals with rhinitis or asthma.
10) Individuals with a personal or family history of seizures, chronic diseases, epilepsy, or allergic tendencies.
11) Individuals who have received immunoglobulin injections within the last 3 months prior to vaccination.
12) Individuals who have used other live attenuated vaccines within 1 month prior to vaccination.
13) Individuals planning to use antiviral drugs for influenza within 48 hours before or 2 weeks after vaccination.
14) Individuals planning to use any other intranasal medication within 2 days after vaccination.
6.3 Participant early withdrawal criteria
Early withdrawal means that the participant fails to complete vaccination, blood collection or follow-up in accordance with the clinical trial protocol, and the researcher decides whether to continue subsequent related studies based on the situation. 
· Participants can withdraw from the trial at any time according to their own wishes;
· Those who leave the observation area and are unable to complete then study process will be deemed to have voluntarily withdrawn from the test.
· Intolerable adverse events/SAEs, whether or not related to the investigational vaccine;
· The participant’s health condition does not allow him or her to continue to participate in this clinical trial;
· Participant withdraws informed consent (data before withdrawing informed consent can still be used);
· Other reasons the researchers believe.
7. METHODS AND PROCEDURES
7.1 Participant screening
The investigator will conduct a general examination of the volunteers, such as height and weight. The researcher will ask the volunteers according to the " inclusion and exclusion criteria " of the protocol, and based on the results of the inquiry, decide whether the volunteers will be enrolled in this clinical trial. The physical examination and inclusion and exclusion information of the volunteers will be entered into the vaccination and visit records.
7.2 Group
Eligible participants are randomly assigned to immediate and delayed vaccination groups. One dose of 0.2 mL of LAIV by intranasal spray is administered on day 0 for the immediate vaccination group, and one dose is administered on day 28 for the delayed vaccination group.
7.3 Pre-vaccination Sample Collection
Nasal sample (nasal swabs) and stool sample will be collected from participants on day -28/-56 for testing of nasal cavity and gut microbiota. Nasal samples (including nasal swabs and nasal distension sponges), stool samples, and 3 mL blood samples will be collected from participants on day 0, prior to vaccination, for the analysis of nasal cavity and gut microbiota, as well as sIgA. The blood samples will be utilized to assess HI antibodies, while diary cards will be employed to gather safety information.
7.4 Vaccination
Vaccination route: nasal spray vaccination. Immunization dose: 0.2 ml per dose. Immunization procedure: One dose. Immediate vaccination group should receive one dose of 0.2mL of LAIV by intranasal spray on day 0, and delayed vaccination group should receive one dose of 0.2mL of LAIV by intranasal spray on day 28.
7.5 On-site Medical Observation
Participants are required to study at the clinics for a medical observation for 30 minutes after vaccination.
7.6 Post-vaccination sample collection and collection of safety information
1) On day 7 after vaccination, diary cards will be collected to collect the occurrence of AEs within 7 days after exemption.
2) On day 28 after vaccination, nasal samples (including nasal swabs and nasal distension sponges), stool samples, and 3 mL blood samples will be collected from participants on day 0, prior to vaccination, for the analysis of nasal cavity and gut microbiota, as well as sIgA. The blood samples will be utilized to assess HI antibodies, while diary cards will be employed to gather safety information.
[bookmark: _Toc15919][bookmark: _Toc18218][bookmark: _Toc20048][bookmark: _Toc29557][bookmark: _Toc18955][bookmark: _Toc1378][bookmark: _Toc3977][bookmark: _Toc28120][bookmark: _Toc106032176][bookmark: _Toc19117][bookmark: _Toc104366877][bookmark: _Toc103673181][bookmark: _Toc20759][bookmark: _Toc14899][bookmark: _Toc13685][bookmark: _Toc100235391][bookmark: _Toc25632][bookmark: _Toc16545][bookmark: _Toc110002998][bookmark: _Toc20340][bookmark: _Toc10464][bookmark: _Toc99394672][bookmark: _Toc11932447][bookmark: _Toc31662][bookmark: _Toc14186020][bookmark: _Toc894][bookmark: _Toc4093]7.7 Reporting of serious adverse events
Serious Adverse Event (SAE), including death, life-threatening, permanent or severe disability or loss of function, requiring hospitalization or prolonged hospitalization, and congenital anomalies or birth defects that occur after receiving the vaccine, will be recorded.
The investigator should promptly (within 24 hours) report any SAE to the principal investigator.
8. STATISTICAL CONSIDERATIONS	
8.1 General principles
Measured data are statistically described by mean, median, standard deviation, maximum value and minimum value; counting information or rank information is expressed by frequency and frequency.
All statistical analyses should be performed using the statistical software R or SAS 9.4 or above.
8.2 Immune Response Level Analysis
Antibody titers should be logarithmically transformed, and statistical descriptions should include the minimum, maximum, median, interquartile range, geometric mean titer (GMT), geometric mean index (GMI), and the corresponding 95% confidence intervals (CIs).
8.3 Analysis of Nasal microbiota
Nasal sample (nasal swabs) will be collected from all participants 28 days prior to and on the day of enrollment to detect nasal microbiota. Bacteria present in both tests are classified as long-term colonizers, while those detected in only one test are categorized as transient colonizers. The taxonomic hierarchies of nasal long-term colonizers, including phylum, family, genus, and species, are analyzed in detail regarding species composition and abundance. This analysis utilize frequency counts, frequencies, and constitutive ratios to quantify the relative and absolute abundance of different taxa. Significant difference analyses between groups will be conducted using Metastats, comparing the sequencing results of the nasal microbial communities of study participants before and after the exemptions to identify significant changes in colonizing bacteria and colonization densities between the two groups.
8.4 Analysis of Microbiota
The species and abundance of microbiota will be assessed using 16S rRNA and phage immunoprecipitation sequencing. A detailed statistical analysis of species composition and abundance will be performed on the taxonomic hierarchy of gut colonizing bacteria, including phylum, family, genus, and species. This analysis employed frequency counts, frequencies, and composition ratios, and the sequencing results from both methods will be compared. Significant difference analysis between groups will be conducted using Metastats by comparing the sequencing results of the microbiota of study participants before and after the exemption, aiming to identify significantly different changes in bacterial densities between the two groups.
8.5 Interaction between Nasal and Microbiota on Immune Response
(1) Influence of different preimmunization nasal and gut long-term colonization bacteria on postimmunization immune response: a generalized linear model is employed, with postimmunization HI antibody levels against the same vaccine strains as the dependent variable and preimmunization bacterial colonization density as the independent variable. Regression analyses are conducted to examine the impact of Preimmunization long-term colonization density on the postimmunization immune response levels.
(2) The effect of vaccination on colonization density of long-term colonizing bacteria in the nasal and gut tracts after immunization compared to preimmunization: a generalized linear model is utilized, with vaccination as the independent variable and the ratio of colonization density of long-term colonizing bacteria in the nasal and gut tracts after immunization relative to that before immunization (averaged over two measurements taken on day 28 and day 0 before immunization) as the dependent variable. This analysis aims to investigate the effect of vaccination on the colonization density of long-term colonizing bacteria in the nasal and gut tracts following immunization. The impact of vaccination on the density of nasal and gut long-term colonization after immunization compared to before immunization is also assessed.
8.6 Safety Analysis
The number and incidence of adverse events are going to be expressed in terms of frequency.
9.ETHICAL APPROVAL
[bookmark: _Toc430909715][bookmark: _Toc419721718][bookmark: _Toc249364959][bookmark: _Toc249351497][bookmark: _Toc289847736]9.1 Ethical review and approval
The principal investigator should submit the clinical trial protocol and all necessary appendix documents to the Ethics Committee for the initial review as required:
-	Clinical Trial Protocol
-	Informed Consent
-	Informed Acceptance
-	Vaccination visit records
-  Diary Card
-  Principal Investigator’s CV
The certificate of approval should be issued to the investigator after getting the approval of the ethics committee.
9.2 Follow-up Auditing
To audit the method of participant recruitment, if the information is offered to the participants or impartial witness is completed, understandable, if the informed consent is offered appropriately, if the SAE is reported in time. If there is SAE occurred on the Participants, they could get immediate medical treatment.
During the research period, the Ethics Committee should monitor that if the ratio of risk and benefit increased and if the participants’ rights and interests are effectively protected.
9.3 Potential danger and danger minimization
9.3.1 Benefit and Risk
Participants participating in this clinical trial will not be required to pay for the administration of the investigational vaccine. Each participant will receive one dose of a live attenuated nasal spray influenza vaccine. This vaccination may provide protection against influenza caused by H1N1, H3N2, and Victoria virus infections for a limited duration. However, vaccination may also lead to some adverse reactions. Common adverse reactions include fever and nasal congestion or runny nose. Typically, these adverse reactions will resolve or diminish within 3 to 5 days after their onset.
9.3.2 Blood and Nasal Sample Collection
Sample collection personnel are uniformly trained to obtain venous blood sample and nasal sample (including nasal swabs and nasal distension sponges) following procedures designed to minimize pain and risk to the participant. These procedures aim to reduce the likelihood of discomfort, nausea, dry heaves, and, although rare, infection at the venipuncture site.
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