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4 Abstract 

TITLE   

A Postmarketing Cohort Study of the Safety of Q/LAIV in Subjects 2 Through 49 Years of Age 

Version 1.0; 24 April 2013 

Herve Caspard, MD; Senior Director, Medical and Scientific Affairs, MedImmune  

RATIONALE AND BACKGROUND  

Influenza is a highly contagious, acute febrile illness of global importance and is the most common vaccine-

preventable disease in the developed world. In humans, influenza illness is caused by 2 types of viruses: 

influenza A, with multiple subtypes categorized by hemagglutinin and neuraminidase surface antigens, and 

influenza B, which circulates as 2 major antigenic lineages. Subtypes A/H3N2 and A/H1N1 are the 2 influenza 

A subtypes that have circulated and caused human disease since 1977 (Kilbourne, 2006). Influenza epidemics 

of variable severity occur annually worldwide in all age groups, typically during the winter months in temperate 

climates. These annual epidemics are thought to result in 3 million to 5 million cases of severe illness and 

approximately 250,000 to 500,000 deaths every year around the world (WHO, 2005).  

While the majority of influenza disease is commonly attributed to influenza A strains, type B strains of 

influenza are responsible for significant morbidity (Thompson et al, 2004). In recent years, marketed influenza 

vaccines have been trivalent and included the 2 influenza A strains but only one influenza B strain. The 

selection of B strains for inclusion in annual vaccines poses a particular problem because 2 antigenically distinct 

lineages of influenza B viruses, B/Victoria/02/87-like and B/Yamagata/16/88-like, have circulated globally 

since 1985. Beginning with the 2001-2002 season, influenza B viruses from both lineages have co circulated 

each season in the United States of America (USA), increasing the difficulty of accurately predicting the correct 

lineage to include in the seasonal vaccine. In 6 of the 11 influenza seasons from 2001-2002 through 2011-2012, 

the predominant circulating influenza B lineage was different from that contained in the vaccine 

(www.cdc.gov/flu; Belshe et al, 2010). Individuals vaccinated with one lineage do not appear to be substantially 

protected against disease caused by the other lineage (FDA, 2007), and antibody responses to the lineage not 

contained in the vaccine are significantly reduced in all age groups and appear to be minimal in children (FDA, 

2007). As a result, quadrivalent influenza vaccines containing 2 influenza A strains and 2 influenza B strains, 

one from each lineage, have been developed. 

Vaccination is the primary method for preventing illness and severe complications related to influenza. 

Prevention of the spread of influenza by vaccination of children is an important part of influenza control. In 

2008, the Advisory Committee on Immunization Practices (ACIP) included all children up to the age of 18 

years in its recommendation for annual vaccination (CDC, 2008). Beginning with the 2010-2011 influenza 

season, ACIP revised the recommendations of annual influenza vaccination to include all eligible individuals 6 

months of age or older (CDC, 2010). 

FluMist® Quadrivalent, an intranasal, quadrivalent live attenuated influenza vaccine (Q/LAIV), was approved 

by the United States Food and Drug Administration (US FDA) on 29Feb2012 in individuals 2 to 49 years of 

age for the prevention of influenza caused by the 2 type A (A/H1N1 and A/H3N2) and 2 type B influenza 

viruses contained in the vaccine. The approval was predicated on conducting an observational postmarketing 

safety surveillance study in children 2 years through 8 years of age. The current study implements this 

postmarketing commitment between MedImmune and the US FDA. In addition, MedImmune has expanded the 

study to document the safety profile of Q/LAIV in vaccine recipients between 9 years and 49 years of age. It is 

anticipated that the study will be conducted in a single season with vaccination of approximately 80,000 

individuals, including approximately 10,000 to 30,000 individuals in each of the following 4 age groups: 2 to 4, 

5 to 8, 9 to 17, and 18 to 49 years.  

RESEARCH QUESTION AND OBJECTIVES  

The objective of this study is to assess the safety of Q/LAIV vaccination in children and adults 2 through 
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49 years of age within 180 days after vaccination: incidence rates of adverse events of interest during periods at 

risk after Q/LAIV vaccination will be compared to incidence rates during reference periods later in the follow-

up (within-cohort analysis) and to incidence rates in controls (matched unvaccinated subjects and matched 

inactivated influenza vaccine [IIV] recipients). 

STUDY DESIGN  

In this postmarketing, nonrandomized, observational cohort study, children and adults will be immunized with 

Q/LAIV as part of routine clinical practice at Kaiser Permanente Northern California (NCKP) sites. Using 

existing data on healthcare utilization, rates of medically attended events (MAEs) of interest will be evaluated in 

all eligible Q/LAIV recipients who are vaccinated in the Kaiser Permanente (KP) Northern California Health 

Care Plan during the 2013-2014 influenza season. Enrollment must include a minimum of 10,000 children 2 

through 8 years of age; based on previous utilization of FluMist at NCKP, enrollment is expected to include 

approximately 80,000 children and adults 2 to 49 years of age. 

Similar to previous postmarketing safety studies conducted with FluMist (Studies FM025 and MI-MA162), this 

study will be conducted using data collected by the KP Vaccine Study Center. 

Incidence rates of MAEs and hospitalizations during periods at risk after Q/LAIV vaccination will be compared 

versus incidence rates during reference periods later in the follow-up (within-cohort analysis) and versus rates 

in 2 nonrandomized control groups: matched unvaccinated controls and matched concurrent inactivated 

influenza vaccine (IIV) recipient controls identified from the KP healthcare database. Trivalent inactivated 

vaccine (TIV) recipients will serve as controls along with quadrivalent inactivated influenza vaccine (QIIV) 

recipients if a QIIV is approved and administered during the study period. 

POPULATION 

Individuals vaccinated with Q/LAIV and controls will be identified for inclusion in this study via the Kaiser 

Immunization Tracking System (KITS) database. Immunizations of KP members are recorded in this database 

as part of routine care. Because each recipient has a unique medical record number assigned once enrolled in 

the KP Health Care Plan and because administration records of all vaccinees are entered in the KITS database, 

the study population can be assembled from the KITS system on an ongoing basis. The lot number of 

administered vaccine is entered in the KITS immunization database for each vaccinee. 

Subjects must meet all of the following criteria: 

1) Age 2 through 49 years (prior to 50th birthday) at the time of vaccination (or index date for 

unvaccinated controls) 

2) Membership in the KP Health Care Plan for at least 12 months prior to vaccination/index date 

3) Continuous enrollment in the KP Health Care Plan through 6 months following vaccination/index date. 

There are no exclusion criteria. Subjects with any high-risk underlying medical condition as defined by ICD-9-

CM codes or successor (Annex 3) will be analyzed separately. 

 

VARIABLES 

Vaccine safety will be assessed using diagnoses recorded in the KP utilization databases as a result of 

emergency, hospital, and outpatient clinic visits. Adverse events (AEs) will be collected via extraction of 

records from the KP utilization databases from 0 through 180 days post vaccination. Time periods when the 

subject is considered at risk after vaccination will depend upon the nature of the AE. The adverse events of 

interest and the time periods when the subject is considered at risk after vaccination are presented in the table 

below. 
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Table     Summary of Planned Analyses 

Event of Interest 
Period at Risk After 

Vaccination Reference Period 

Hypersensitivity MAEs 
a 

Seizures/convulsions MAEs 
a 

0-3 days
 c

 

 

7-9 daysd 

 

Lower respiratory MAEs 

Wheezing MAEs 

Guillain-Barré syndrome MAEs
 a

 

Bell’s palsy MAEs 
a
 

Encephalitis MAEs 
a
 

Neuritis MAEs a 

Vasculitis MAEs a 

Any hospitalization 

Respiratory hospitalizationb 

1-42 days 
c
 

(1-14 days and 15-42 days) 

 

43-84 days 

 

Narcolepsy/cataplexy MAEsa 1-180 days 
c
 NA 

MAE = medically attended event; NA = not applicable 
a
 Narratives

 
of each case will be included in the final clinical study report. 

bA respiratory hospitalization will be defined by the ICD-9-CM codes sets for lower respiratory MAEs and  

wheezing MAEs.  
c
 It is not possible to detect  from clinical databases whether an event occurring on the day of vaccination began 

prior to or after administration of vaccine, although events of hypersensitivity or seizures/convulsions may 

occur just subsequent to vaccination but are unlikely to be recorded on the same day prior to vaccination. 

As a result, the period at risk after vaccination for events of  hypersensitivity and  seizures/convulsions 

begins on the day of vaccination (Day 0), and  the period at risk after vaccination for all other events of 

interest begins 1 day after vaccination (Day 1).  

d The reference period for the period at risk for 0 to 3 days was defined from 7 to 9 days to take into account 

cyclical variations that may occur during the same days of the week. 

An MAE is defined as a coded medical diagnosis made by a health care provider and associated with a medical 

encounter (ie, visit to a medical clinic or emergency department, or a hospital admission). One or more MAEs 

could be assigned for a single encounter. 

For MAEs of Guillain-Barre syndrome, Bell’s palsy, encephalitis, neuritis, vasculitis, and narcolepsy/cataplexy, 

events will only be counted if the subject does not have a prior record of the event in the 12 months prior to 

vaccination (or index date for unvaccinated controls).  

In addition, listings of any hospitalization within 180 days, any deaths throughout the entire study period, and 

exposed pregnancies throughout the entire study period will be provided.   

A hospitalization is any medical event that results in inpatient hospitalization of any duration. In general, 

hospitalization signifies that the subject has been detained (usually involving at least an overnight stay) at the 

hospital or emergency ward for observation and/or treatment that would not have been appropriate in an 

outpatient setting. Hospitalization for elective surgery related to a pre-existing condition that did not increase in 
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severity or frequency following initiation of the study need not be considered a hospitalization. If anything 

untoward is reported during an elective procedure, that occurrence will be captured as an MAE or 

hospitalization according to the usual criteria.   

For analyses of any hospitalization and respiratory hospitalizations (see preceding table entitled Summary of 

Planned Analyses), only the primary discharge diagnosis will be analyzed. 
 

DATA SOURCES 

Study data are derived directly from NCKP clinical and institutional databases, which are not research 

databases. Rather they make up the electronic medical record documenting vaccine administration, medical 

utilization, participant demographics, and HMO membership for all NCKP members. These clinical databases 

are maintained by Kaiser Permanente Information Technology (IT). This information is tracked with an 

automated audit trail (eg, adds, deletes, updates to study records). This information is stored on a secure SQL 

server that is administered, secured, backed up, and maintained by Division of Research IT personnel. 

STUDY SIZE 

Enrollment of at least 10,000 children 2 through 8 years of age is planned. A sample size of 10,000 children will 

provide approximately 90% power to observe a statistically significant increase in relative risk (RR) of 1.5 for 

an event that occurs in 1 in 100 subjects in the comparison group. The study will also be able to rule out with 

95% probability the occurrence of an event at a rate of 0.03% (1 in 3,333 subjects) assuming that incidence of 

the event follows a Poisson distribution. Enrollment is expected to be completed in the 2013-2014 influenza 

season but the study will be continued for additional seasons, if needed, until enrollment of 10,000 Q/LAIV 

recipients 2 through 8 years of age is completed to fulfill the postmarketing commitment to the US FDA. 

However, because the study is expanded to adolescents and adults up to 49 years of age, it is expected that a 

total of approximately 80,000 individuals will be enrolled (including approximately 10,000 to 30,000 

individuals in each of the following 4 age groups: 2 to 4 years, 5 to 8 years, 9 to 17 years, and 18 to 49 years of 

age) in the influenza season 2013-2014. Enrollment of 20,000 children per age group will provide 

approximately 90% power to observe a statistically significant increase in RR of 1.5 for an event that occurs in 

1 in 200 subjects in the comparison group. A sample size of 20,000 will also be able to rule out with 95% 

probability the occurrence of an event with an incidence rate of 0.015% (1 in 6,666 subjects). 

MILESTONES 

 

Milestone Date 

Start of data collection Fall 2013 (post launch of Q/LAIV in USA) 

End of data collection Upon completion of full enrollment but no later than 

30 June 2018 

Study progress report Included in United States Biologics Licensing 

Application (BLA) Postmarketing Annual Reports 

(data cut-off 30 September) 

Included in biannual periodic safety update reports 

(PSURs; data cut-offs 16 June / 16 December) 

Registration in the EU PAS register  No later than August 2013 

Final report of study results No later than 30 June 2019 
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5 Amendments and Updates 

Table 5-1 Amendments 

Number Date 
Section of 

Protocol 
Amendment or Update Reason 

None     

6 Milestones 

Study milestones are presented in Table 6-1.  

Table 6-1 Milestones 

Milestone Date  

Start of data collection Fall 2013 (post launch of  Q/LAIV in USA) 

End of data collection Upon completion of full enrollment but no later than 

30 June 2018 

Study progress report Included in United States Biologics Licensing 

Application (BLA) Postmarketing Annual Reports 

(data cut-off 30 September) 

Included in biannual periodic safety update reports 

(PSURs; data cut-offs 16 June / 16 December) 

Registration in the EU PAS register  No later than August 2013 

Final report of study results No later than 30 June 2019 

7 Rationale and Background 

Q/LAIV is an intranasally administered vaccine for the active immunization of individuals 

against influenza disease. The 2 type A (A/H1N1 and A/H3N2) and 2 type B (B-Victoria and 

B-Yamagata) strains contained in the vaccine are attenuated (att), cold-adapted (ca), and 

temperature-sensitive (ts) reassortant strains of influenza virus and are produced by the same 

manufacturing process as trivalent FluMist
®

. Each reassortant vaccine strain contains 2 gene 

segments encoding the hemagglutinin and neuraminidase surface glycoproteins from the 

wild-type (wt) virus strain, and 6 gene segments encoding internal virus proteins from the ca, 

ts, att master donor virus (type A, A/Ann Arbor/6/60 [H2N2] and type B, B/Ann Arbor/1/66). 

The subtype A and type B master donor viruses from which the reassortant vaccine strains 

are derived were adapted to grow in primary chick kidney cells at 25°C by sequential passage 
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at progressively lower temperatures. During the process of cold adaptation, each virus 

acquired mutations that conferred the ca, ts, and att phenotypes that distinguish these viruses 

from wt influenza viruses (Jin et al, 2003; Hoffmann et al, 2005; Murphy and Coelingh, 

2002). The potency of each individual strain is 10
7.0 ± 0.5

 fluorescent focus units (FFU) per 

dose. In addition, Q/LAIV has an additional specification to ensure that it does not exceed the 

total virus content currently allowed in the licensed trivalent FluMist formulation which is 

calculated to be 10
8
 FFU/0.2 mL dose based on the maximum potency allowed for each 

individual strain. 

The safety and efficacy of Q/LAIV have been evaluated in 2 studies, one in adult subjects 18 

to 49 years of age (MI-CP185) and one in pediatric subjects 2 to 17 years of age (MI CP208). 

The study populations for both studies included adults and children who were healthy or had 

stable chronic conditions and thus appropriately represent the population in which Q/LAIV is 

indicated. Subjects were randomized in either a 3:1:1 or 4:1:1 ratio to receive Q/LAIV or 

trivalent FluMist containing the same 2 strains of influenza subtypes A/H1N1 and A/H3N2 as 

in Q/LAIV and one strain of influenza type B from either the Victoria (FluMist V) or the 

Yamagata (FluMist Y) lineage. 

A total of 2,580 subjects received at least one dose of Q/LAIV, including 1,198 adult subjects 

from Study MI-CP185 and 1,382 children and adolescents from Study MI-CP208. In adults 

and children, solicited symptoms occurred at similar rates in Q/LAIV and trivalent live 

attenuated influenza vaccine (T/LAIV; FluMist) recipients. In both, the most common 

solicited symptom was runny/stuffy nose. In adults, runny/stuffy nose was reported by 4.1% 

more Q/LAIV than T/LAIV recipients; no other solicited symptom occurred with a rate 

difference of > 1.1%. In children 2 through 8 years of age, fever  38°C (100.4°F) was more 

commonly reported among Q/LAIV recipients (5.1%) compared with the T/LAIV recipients 

(3.1%); fevers  39.5°C (103.1°F) were infrequent (< 0.5%). Overall, Q/LAIV was well 

tolerated, and its safety profile is consistent with that demonstrated during the clinical 

development and postmarketing evaluation period of trivalent FluMist (Baxter et al, 

19Apr2012; Baxter et al, 26Apr2012). 

In both the adult and pediatric studies, Q/LAIV was demonstrated to be immunologically 

noninferior to trivalent FluMist because the upper bound for each of the four 95% confidence 

intervals (CIs) for the post-dose geometric mean titer (GMT) hemagglutination inhibition 

(HAI) antibody ratios (FluMist divided by Q/LAIV) was  1.5. Overall, secondary 

immunogenicity outcomes (rate of seroconversion/seroresponse and the proportion of 
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subjects with post-vaccination HAI antibody titers  32) supported the conclusions of the 

primary analysis. Q/LAIV generated greater immune responses to the additional B strain 

relative to FluMist that did not contain the B strain. With regard to immunogenicity in 

children and adults, Q/LAIV is comparable to trivalent FluMist for the 3 strains 

recommended for inclusion in the trivalent vaccine and superior for the additional B strain. 

Q/LAIV was approved by the US FDA on 29Feb2012 for individuals 2 to 49 years of age, 

and it will be marketed in the USA beginning in the 2013-2014 influenza season. The 

approval was predicated on conducting an observational postmarketing safety surveillance 

study in children 2 through 8 years of age. The current study implements this postmarketing 

commitment between MedImmune and the US FDA, and provides an expanded safety profile 

of Q/LAIV in the indicated populations by including vaccine recipients between 9 and 49 

years of age  

The design of this observational postmarketing safety surveillance study is consistent with 

current vaccine safety monitoring practices (Andrews, 2002; Yih et al, 2011)and the conduct 

of previous post-authorization safety studies of FluMist in subjects 5 to 49 years of age 

(Study FM025 [Baxter et al, 19Apr2012; Baxter et al, 26Apr2012] and in subjects 24 to 59 

months of age (Study MI-MA162 [Toback et al, 2013]) required by the US FDA. In those 

studies, the incidence of medically attended events (MAEs) following FluMist receipt was 

compared between 2 time intervals following vaccination as well as versus matched 

unvaccinated controls and matched inactivated influenza vaccine (IIV) recipient controls. 

The results of these studies demonstrated no significant adverse outcomes following receipt 

of FluMist among eligible individuals. 

8 Research Question and Objectives 

The objective of this study is to assess the safety of Q/LAIV vaccination in children and 

adults 2 through 49 years of age within 180 days after vaccination: incidence rates of adverse 

events of interest during periods at risk after Q/LAIV vaccination will be compared to 

incidence rates during reference periods later in the follow-up (within-cohort analysis) and to 

incidence rates in controls (matched unvaccinated subjects and matched IIV recipients). 

Since there are no identified safety concerns with Q/LAIV, this postmarketing safety 

assessment is hypothesis generating. 
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9 Research Methods 

9.1 Study Design 

Similar to previous postmarketing safety studies conducted with FluMist (Studies FM025 and 

MI-MA162), this study will be conducted using data collected by the Kaiser Permanente 

(KP) Vaccine Study Center. In this nonrandomized, observational cohort study, children and 

adults will be immunized with Q/LAIV as part of routine clinical practice at Northern 

California Kaiser Permanente (NCKP) sites. Using existing data on healthcare utilization, 

rates of medically attended events (MAEs) of interest will be evaluated in all eligible 

Q/LAIV recipients who are vaccinated in the KP Northern California Health Care Plan 

during the 2013-2014 influenza season. Before the study is completed enrollment must 

include a minimum of 10,000 children 2 through 8 years of age; based on previous utilization 

of FluMist at NCKP, enrollment is expected to include approximately 80,000 children and 

adults 2 to 49 years of age. 

Incidence rates of medically attended events (MAEs) and hospitalizations during periods of 

risk after Q/LAIV vaccination will be compared versus incidence rates during reference 

periods later in the follow-up (within-cohort analysis) and versus rates in 2 nonrandomized 

control groups: matched unvaccinated controls and matched concurrent IIV recipient controls 

identified from the KP healthcare database. Trivalent inactivated vaccine (TIV) recipients 

will serve as controls along with quadrivalent inactivated influenza vaccine (QIIV) 

recipients, if a QIIV is approved and administered during the study period. 

As observed in previous studies, it is anticipated that children and adults vaccinated with 

Q/LAIV will differ from those vaccinated with IIV or those unvaccinated in multiple 

underlying characteristics, such as health-seeking behavior, health status, and various 

demographic and socioeconomic factors. Within-cohort, risk-interval analysis control helps 

to control for many of these differences (Farrington et al, 1996; Yih et al, 2011; Andrews, 

2002). To help reduce confounding due to differences between Q/LAIV recipients and 

unvaccinated and IIV controls, controls will be matched to Q/LAIV recipients as discussed 

below. However, even after matching for these factors, it is likely that other differences 

between Q/LAIV recipients and IIV control groups will remain and may generate biases in 

the observed rates of MAEs following vaccination.  

The nonrandomized comparison groups will include: 
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1) Inactivated influenza vaccine recipient controls who received the current IIV 

formulation (trivalent or quadrivalent) but not Q/LAIV for the season at a Kaiser 

health maintenance organization (HMO) during the same month that the reference 

Q/LAIV recipient was vaccinated will be identified and matched based on age (year) 

and medical center relative to concurrent reference Q/LAIV recipients, using 

frequency matching. For children 2 to 4 years of age, matching by age will be based 

on calendar quarter of birth rather than year. Factors such as gender and prior health 

care utilization level will be included as covariates in the proposed Cox proportional 

hazards model.  

2) Unvaccinated controls who did not receive any influenza vaccine for the season will 

be identified and matched based on age (year) and medical center relative to 

concurrent reference Q/LAIV recipients using frequency matching. For children 2 to 

4 years of age, matching by age will be based on calendar quarter of birth rather than 

year. Factors such as gender and prior health care utilization level will be included as 

covariates in the proposed Cox proportional hazards model. Unvaccinated controls 

will be followed from the date of vaccination of the reference Q/LAIV recipient (the 

index date). 

Health care utilization levels will be defined as “high” (  2 visits to a Kaiser HMO within the 

6 months prior to the date of vaccination of the reference Q/LAIV vaccinee) or "low" 

(  1 visit). 

The study is expected to begin in the fall of 2013 following the launch of Q/LAIV and to be 

completed in a single influenza season. However, if fewer than 10,000 Q/LAIV recipients 

2 through 8 years of age are identified following the 2013-2014 influenza season, the study 

will be continued for additional seasons until enrollment of 10,000 Q/LAIV recipients is 

completed. A detailed description of safety follow-up is described in Section 11. Data will be 

collected on subjects for 180 days following vaccination (or the index date for unvaccinated 

controls). 

9.2 Setting 

9.2.1 Subject Participation and Identification 

Individuals vaccinated with Q/LAIV and controls will be identified for inclusion in this study 

via the Kaiser Immunization Tracking System (KITS) database. Immunizations of KP 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 19 of 43 Template 1.0 

members are recorded in this database as part of routine care. Because each recipient has a 

unique medical record number assigned once enrolled in the KP Health Care Plan and 

because administration records of all vaccinees are entered in the KITS database, the study 

population can be assembled from the KITS system on an ongoing basis.  

The lot number of administered vaccine is entered in the KITS immunization database for 

each vaccinee. 

9.2.2 Inclusion Criteria 

Subjects must meet all of the following criteria: 

1) Age 2 through 49 years (prior to 50th birthday) at the time of vaccination (or index 

date for unvaccinated controls) 

2) Membership in the KP Health Care Plan for at least 12 months prior to 

vaccination/index date 

3) Continuous enrollment in the KP Health Care Plan through 6 months following 

vaccination/index date. 

There are no exclusion criteria. Subjects with any high-risk underlying medical condition as 

defined by ICD-9-CM codes or successor (Annex 3) will be analyzed separately. 

9.3 Variables 

Vaccine safety will be assessed using diagnoses recorded in the KP utilization databases as a 

result of emergency, hospital, and outpatient clinic visits. Adverse events (AEs) will be 

collected via extraction of records from the KP utilization databases from 0 through 180 days 

post vaccination. Time periods when the subject is considered at risk after vaccination will 

depend upon the nature of the AE. The adverse events of interest and the time periods when 

the subject is considered at risk after vaccination are presented in Table 9.3-1. 
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Table 9.3-1 Summary of Planned Analyses 

Event of Interest 
Period at Risk After 

Vaccination Reference Period 

Hypersensitivity MAEs 
a 

Seizures/convulsions MAEs 
a 

0-3 days 
c
 

 

7-9 daysd 

 

Lower respiratory MAEs 

Wheezing MAEs 

Guillain-Barré syndrome MAEs
 a

 

Bell’s palsy MAEs 
a
 

Encephalitis MAEs 
a
 

Neuritis MAEs a 

Vasculitis MAEs a 

Any hospitalization 

Respiratory hospitalizationb 

1-42 days 
c
 

(1-14 days and 15-42 days) 

 

43-84 days 

 

Narcolepsy/cataplexy MAEsa 1-180 days 
c
 NA 

MAE = medically attended event; NA = not applicable 
a
 Narratives

 
of each case will be included in the final clinical study report. 

bA respiratory hospitalization will be defined by the ICD-9-CM codes sets for lower respiratory MAEs and 

wheezing MAEs. 
c
 It is not possible to detect  from clinical databases whether an event occurring on the day of vaccination began 

prior to or after administration of vaccine, although events of hypersensitivity or seizures/convulsions may 

occur just subsequent to vaccination but are unlikely to be recorded on the same day prior to vaccination. 

As a result, the period at risk after vaccination for events of  hypersensitivity and  seizures/convulsions 

begins on the day of vaccination (Day 0), and  the period at risk after vaccination for all other events of 

interest begins 1 day after vaccination (Day 1). 
d The reference period for the period at risk for 0 to 3 days was defined from 7 to 9 days to take into account 

cyclical variations that may occur during the same days of the week. 
 

An MAE is defined as a coded medical diagnosis made by a health care provider and 

associated with a medical encounter (ie, visit to a medical clinic or emergency department, or 

a hospital admission). One or more MAEs could be assigned for a single encounter. 

For MAEs of Guillain-Barre syndrome, Bell’s palsy, encephalitis, neuritis, vasculitis, and 

narcolepsy/cataplexy, events will only be counted if the subject does not have a prior record 

of the event in the 12 months prior to vaccination (or index date for unvaccinated controls).  
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In addition, listings of any hospitalization within 180 days, any deaths throughout the entire 

study period, and exposed pregnancies throughout the entire study period will be provided.   

A hospitalization is any medical event that results in inpatient hospitalization of any duration. 

In general, hospitalization signifies that the subject has been detained (usually involving at 

least an overnight stay) at the hospital or emergency ward for observation and/or treatment 

that would not have been appropriate in an outpatient setting. Hospitalization for elective 

surgery related to a pre-existing condition that did not increase in severity or frequency 

following initiation of the study need not be considered a hospitalization. If anything 

untoward is reported during an elective procedure, that occurrence will be captured as an 

MAE or hospitalization according to the usual criteria.   

For analyses of any hospitalization and respiratory hospitalizations (see Table 9.3-1), only 

the primary discharge diagnosis will be analyzed. 

9.4 Data Sources 

Study data are derived directly from NCKP clinical and institutional databases, which are not 

research databases. Rather they make up the electronic medical record documenting vaccine 

administration, medical utilization, participant demographics, and HMO membership for all 

NCKP members. 

9.5 Study Size 

Since there are no identified safety concerns with Q/LAIV, this post-marketing safety 

assessment is hypothesis generating and will include multiple statistical comparisons.   

Enrollment of at least 10,000 children 2 through 8 years of age is planned. A sample size of 

10,000 children will provide approximately 90% power to observe a statistically significant 

increase in relative risk (RR) of 1.5 for an event that occurs in 1 in 100 subjects in the 

comparison group. The study will also be able to rule out with 95% probability the 

occurrence of an event at a rate of 0.03% (1 in 3,333 subjects) assuming that incidence of the 

event follows a Poisson distribution. Enrollment is expected to be completed in the 2013-

2014 influenza season but the study will be continued for additional seasons, if needed, until 

enrollment of 10,000 Q/LAIV recipients 2 through 8 years of age is completed to fulfill the 

postmarketing commitment to the FDA.   
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However, because the study is expanded to adolescents and adults up to 49 years of age, it is 

expected that a total of approximately 80,000 individuals will be enrolled (including 

approximately 10,000 to 30,000 individuals in each of the following 4 age groups: 2 to 

4 years, 5 to 8 years, 9 to 17 years, and 18 to 49 years of age) during the 2013-2014 influenza 

season. Enrollment of 20,000 children per age group will provide approximately 90% power 

to observe a statistically significant increase in relative risk (RR) of 1.5 for an event that 

occurs in 1 in 200 subjects in the comparison group. A sample size of 20,000 will also be 

able to rule out with 95% probability the occurrence of an event with an incidence rate of 

0.015% (1 in 6,666 subjects). 

9.6 Data Management 

NCKP clinical databases are maintained by Kaiser Permanente Information Technology (IT). 

This information is tracked with an automated audit trail (eg, adds, deletes, updates to study 

records). This information is stored on a secure SQL server that is administered, secured, 

backed up, and maintained by Division of Research IT personnel. 

9.7 Data Analysis 

9.7.1 Analysis Populations 

The populations to be assessed are all Q/LAIV recipients and the nonrandomized control 

groups (unvaccinated subjects, and IIV recipients) as described in Section 9.1. 

Analyses will also be performed by age group (2 to 4 years, 5 to 8 years, 9 to 17 years, 18 to 

49 years) and setting (clinic, hospital, emergency department). 

Q/LAIV recipients with medical conditions that are a warning/precaution against the use of 

Q/LAIV (see Package Insert; Annex 4) will be analyzed separately. Subjects will be 

identified as having these conditions by using the International Classification of Diseases 

Clinical Modification (ICD-9-CM or successor) diagnosis codes as outlined by Daley et al, 

2004 (see Annex 3). 
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9.7.2 Endpoints 

The adverse events of interest and the time periods when the subject is considered at risk 

after vaccination are presented in Table 9.3-1. 

9.7.3 Planned Analyses 

Tabular summaries will be presented by treatment group. Categorical data will be 

summarized by the number and percentage of subjects in each category. Continuous variables 

will be summarized by descriptive statistics, including mean, standard deviation, median, 

minimum, and maximum. The age, gender, medical center, and prior year health care 

utilization level of the Q/LAIV and control groups will be summarized for descriptive 

purposes. Race information is not available in the Kaiser HMO databases.   

Rates of events will be presented per 1,000 person-years. All statistical tests will be 2-sided 

and performed at the significance level of 0.05. Due to the exploratory nature of the study 

and the lack of formal hypothesis testing, multiple CIs will be constructed in the primary 

analysis without multiplicity adjustment. Due to the large number of unadjusted CIs to be 

evaluated, it is expected by chance alone that a number of CIs will not include one and 

suggest higher or lower event rates in the Q/LAIV group. Therefore, further statistical and 

medical assessments may be performed for events with observed increases that are 

statistically significant and/or medically important. 

Incidence rates of adverse events of interest during periods at risk after Q/LAIV vaccination 

will be compared to incidence rates during reference periods later in the follow-up as 

presented in Table 9.3-1 (within-cohort analysis) and to incidence rates in controls (matched 

unvaccinated subjects and matched IIV recipients). 

Incidence rates will be reported as subjects with an event per 1,000 person-years. If a subject 

has more than one event in the analysis window, the subject will be counted only once for the 

analysis. Relative risks (RR) and corresponding 95% CIs will be constructed for each event 

for safety comparisons with control groups. Crude RR and adjusted hazard ratio (HR) and 

corresponding 95% CIs for each event will be derived:  

• Crude RR and exact 95% CI will be calculated without adjustment of any covariate. 

• Adjusted HR and corresponding 95% CI will be obtained using Cox proportional 

hazards model with calendar time data input adjusting for seasonal changes in 
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background rates and other confounders. This multivariable analysis is detailed in 

Section 9.7.4. 

Statistical significance will be declared based on the multiple variable analysis using the Cox 

model. However, if the 95% CI of adjusted HR or p-value cannot be estimated, the exact 

method without adjustment of covariates will be used. A statistically significantly increased 

risk associated with Q/LAIV vaccination will be declared if the lower bound of the 

HR 95% CI is > 1.00. Likewise, a statistically significantly decreased risk associated with 

Q/LAIV vaccination will be declared if the upper bound of the HR 95% CI is < 1.00. 

Statistical significance will be evaluated before rounding. The corresponding p-values also 

will be provided. If any control group has zero events, the corresponding RR will not be 

estimable due to a zero value of the denominator. If the p-value is available, statistical 

significance will be declared according to the p-value at the 95% significance level. 

9.7.4 Multivariable Analysis 

One of the primary challenges with performing safety assessment in this setting is that the 

background rates of many outcomes, such as respiratory events, change over time during the 

period of vaccination and follow-up. These changes in background rates are due to factors 

such as patterns in circulation of a variety of respiratory viruses and changes in exposure due 

to behavior influences such as the school year and holidays. 

Controlling for seasonal changes in background rates that are dependent upon calendar time 

is important to minimize the potential seasonal bias and ensure that the effect of Q/LAIV on 

the rate of these events from a safety perspective, if any, can be accurately estimated. 

The counting-process style of input for the Cox proportional hazards model can accomplish 

this by allowing the use of calendar time as the structure for defining the observation 

intervals (Andersen and Gill, 1982). Rows of observations for each subject will be generally 

structured as: 

pid, caldtst, caldtsp, event 

where pid is the subject identifier, caldtst is the calendar date of the beginning of the 

observation period, caldtsp is the calendar date of the end of the observation period, event is 

1 if an event occurred at the end of the observation period, and 0 if an event did not occur, 

indicating censoring. 
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For example: 

 101, 11Oct2013, 22Nov2013, 0 

 102, 15Oct2013, 02Nov2013,  1 

indicates that participant 101 was under observation from October 11 through November 22 

and did not experience an event and was censored on November 22. Participant 102 was 

under observation from October 15 and experienced an event on November 02. Although not 

shown in this example, the values of main effects and covariates would also be included in 

each row. 

This method controls for the effect of seasonal and other calendar time differences on 

background event rates because, when each component of the Cox partial likelihood is 

calculated at each event, the risk set includes only subjects who were under observation 

during the same calendar time period.  

This style of input facilitates the use of calendar time and time-dependent covariates as the 

time structure of the model. The RR for the main effect (or a covariate) will be estimated by 

e , where  is the regression coefficient for the specific effect or covariate of interest. Ninety-

five percent CIs for the RR will be calculated using a normal approximation, with the 

variance derived from the appropriate diagonal element of the estimated covariance matrix. 

9.7.4.1 Within-cohort Analyses 

Within-cohort analyses will be conducted among Q/LAIV recipients to see if the incidence of 

safety outcomes is higher within an immediate post-vaccination “risk” period (eg, 0 to 3, 1 to 

14, 15 to 42, and 1 to 42 days post vaccination) compared to later “reference” periods, ie, 7 to 

9 days post vaccination for the risk period of 0 to 3 days, 43 to 84 days post vaccination for 

the risk periods of 1 to 14, 15 to 42, and 1 to 42 days.  

This will be accomplished in the Cox models by evaluating the main effect of “period,” 

defined as a time-dependent variable using the counting-process style of data input. 

Covariates, stratification factors, and the calendar time structure will be incorporated to 

control for the effects of age, gender, level of health care utilization, and seasonal difference 

in background event rates. The main effect variable of “period” will compare post-

vaccination “risk” periods to “reference” periods occurring after the risk period. 
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For each study subject, the beginning of each reference period will follow the end of the risk 

period.  

For example: 

riskperiod03: 1 = risk (Days 0 through 3) 

  0 = reference (Days 7 through 9) 

riskperiod142: 1 = risk (Days 1 through 42) 

  0 = reference (Days 43 through 84) 

If specific results from the primary analyses identify a statistically significant increased risk 

associated with Q/LAIV administration, additional models with main effects structured to 

compare the “risk” periods to “reference” periods occurring prior to vaccination may be 

constructed. To reduce the potential bias associated with the “healthy patient effect,” the 

reference period prior to vaccination would exclude the week immediately prior to 

vaccination. 

9.7.4.2 Analyses Versus Matched Controls 

Analyses will be conducted to see if the incidence of safety outcomes is higher among 

Q/LAIV recipients compared to matched controls (unvaccinated or IIV) within post-

vaccination “risk” periods (eg, 0 to 3 days, 1 to 42 days, and 1 to 180 days post vaccination). 

This will be accomplished in the Cox models by evaluating the main effect of “treatment 

group.” Covariates, stratification factors, and the calendar time structure will be incorporated 

to control for the effects of age, gender, level of health care utilization, and seasonal 

difference in background event rates. 

The main effect variable “treatment group” will be coded as follows: 

Treatment (for unvaccinated control analysis): 1 = Q/LAIV, 0 = unvaccinated 

Treatment (for IIV control analysis): 1 = Q/LAIV, 0 = IIV 
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9.8 Quality Control 

See Section 9.4. 

9.9 Limitations of the Research Methods 

This study presents several limitations that are associated with its general design, the data 

sources, and the study size and power. 

Because this study is observational and the decision to vaccinate against influenza is not 

controlled, the measure of the association between incidence rate of adverse events and 

vaccination status is exposed to several potential biases, in particular, to an indication bias: 

subjects who received Q/LAIV may differ from subjects vaccinated with IIV or unvaccinated 

subjects and present a different risk of adverse events. In order to control for this bias, 

incidence rates of adverse events of interest during periods at risk after Q/LAIV vaccination 

will be compared to incidence rates during reference periods later in the follow-up (within-

cohort analysis). Additionally, subjects in the two control groups, ie, unvaccinated controls 

and IIV recipient controls, will be matched with subjects in the Q/LAIV group by age and 

medical center. Unvaccinated controls will be followed from the date of vaccination of the 

reference Q/LAIV recipient (ie, the index date). Other potential confounders such as gender 

and prior health care utilization level will be included as covariates in the proposed Cox 

proportional hazards model. A complementary analysis will be conducted after exclusion of 

subjects with high-risk underlying medical conditions. 

All the study data are extracted from NCKP clinical and institutional databases; study data 

can be tracked via an automated audit trail. Databases are thoroughly validated within the 

Kaiser Permanente system, and are utilized for patient care and management, operational 

quality assurance, billing, and as a secondary use for research efforts. However, only 

medically attended events are documented and can be identified according to an ICD-9 

diagnosis code, and only a limited number of critical adverse events can be validated against 

medical chart specifically for this study. Of note, the same limitations apply to adverse events 

documented during different periods of time, ie, at-risk periods as well as reference periods, 

and for different subjects, ie, Q/LAIV recipients and matched controls. Therefore, limitations 

regarding the validity of the data may impact the crude incidence rate estimates of adverse 

events but should not generate systematic biases of the association between incidence rates 

and vaccination status. 
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Finally, the documented population will be large and should include at least 10,000 children 

2 through 8 years of age. However, the population will not be large enough to discard any 

association between vaccination status and very rare adverse events. For instance, a sample 

size of 10,000 children cannot rule out with 95% probability the occurrence of an event at a 

rate of less than 0.03% (1 in 3,333 subjects), assuming that the incidence of the event follows 

a Poisson distribution. A sample size of 20,000 cannot rule out with 95% probability the 

occurrence of an event with an incidence rate of less than 0.015% (1 in 6,666 subjects). 

9.10 Other Aspects 

Not applicable. 

10 Protection of Human Subjects 

10.1 Regulatory Considerations 

The study will be conducted in accordance with the US Code of Federal Regulations 

governing Institutional Review Boards (21 CFR 56) and Obligations of Clinical Investigators 

(21 CFR 312). This study is an observational database study and will be conducted using 

records without any personal identifiers and without direct patient involvement.  

Privately identifiable information will not be released without written permission of the 

patient, except as necessary for monitoring by the US FDA or the sponsor of the clinical trial. 

The principal investigator must also comply with all applicable privacy regulations (eg, 

Health Insurance Portability and Accountability Act of 1996). 

10.2 Institutional Review Board 

Any documents that the Institutional Review Board (IRB) may need to fulfill its 

responsibilities, such as protocol amendments or other information from the sponsor, will be 

submitted to the IRB. The written unconditional approval of the study protocol by the IRB 

will be in the possession of the investigator and the sponsor before the study is initiated. 

Protocol modifications or changes may not be initiated without prior written IRB approval. 
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10.3 Informed Consent 

All participants in this study will be vaccinated in the course of obtaining routine medical 

care. Because this study presents no risk of harm to subjects and involves no procedures for 

which written consent is normally required outside the research setting, obtaining informed 

consent specifically for this study will not be required, in accordance with 

21 CFR 56.109(c)(1). 

11 Management and Reporting of Adverse Events/Adverse 

Reactions 

11.1 Reporting of Serious Adverse Events 

11.1.1 Definition of Serious Adverse Event for Reporting Purposes 

A serious adverse event (SAE) is any AE that: 

• Results in death 

• Is immediately life-threatening 

This term refers to an event in which the subject was at risk of death at the time of the 

event; it does not refer to an event that may have led to death 

• Requires inpatient hospitalization or prolongation of existing hospitalization  

In general, hospitalization signifies that the subject has been detained (usually 

involving at least an overnight stay) at the hospital or emergency ward for observation 

and/or treatment that would not have been appropriate in an outpatient setting  

• Results in persistent or significant disability/incapacity  

The term disability means a substantial disruption of a person’s ability to conduct 

normal life functions  

• Is a congenital anomaly/birth defect in offspring of the subject 

• Is an important medical event that may jeopardize the subject or may require medical 

intervention to prevent one of the outcomes listed above 

Medical or scientific judgment should be exercised in deciding whether expedited reporting 

is appropriate in this situation. Examples of medically important events are intensive 
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treatment in an emergency room or at home for allergic bronchospasm, blood dyscrasias, or 

convulsions that do not result in hospitalizations; or development of drug dependency or drug 

abuse. 

11.1.2 Notifying the Sponsor of Possibly-related Serious Adverse Events 

Occurrences of medical diagnoses are collected in the KP utilization databases independently 

of this observational study and are not assessed for possible causal association on an 

individual subject-event basis. However, if at any time during the study an investigator or 

qualified designee becomes aware of an SAE that is considered to be possibly causally 

related to Q/LAIV, the event must be reported to MedImmune Patient Safety, to comply with 

regulatory reporting requirements. 

Within 24 hours, the investigator or qualified designee must complete the SAE Report 

Form and fax it to MedImmune Patient Safety. 

MedImmune contact information:  

Patient Safety   

MedImmune 

One MedImmune Way 

Gaithersburg, MD 20878 

Fax: +1 301 398 4205 

When additional information becomes available, investigators should submit a follow-up 

SAE Report Form (separate from the initial report form) with the new information. Any 

follow-up information to an SAE also needs to be provided to MedImmune Patient Safety 

within 24 hours of learning of the new information. 

11.1.3 Reporting of Pregnancies 

Pregnancies will be identified using pregnancy test results and additional information about 

first prenatal visit, births, stillbirths or spontaneous abortion diagnoses. Available information 

on outcomes for the mother and child (including any premature terminations) after Q/LAIV 

administration to known pregnant female subjects will be described in a separate listing at the 

conclusion of the study. 
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12 Plans for Disseminating and Communicating Study Results 

Annual progress reports related to this study will be provided to the regulatory authority in 

the US BLA Postmarketing Annual Reports which have an annual data cut-off date of 

30 September, with submission date within 60 days. In addition, study progress will be 

summarized in the biannual periodic safety update reports (PSURs), which have data cut-off 

dates of 16 June and 16 December, with submission dates within 70 days. 

Following completion of the study, which may require only one season, the final clinical 

study report (CSR) will be submitted within 12 months. As committed to the US FDA, the 

study will be completed no later than 30 June 2018, and the final CSR will be submitted no 

later than 30 June 2019.  
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Annex 1 List of Stand-alone Documents 

Number 
Document 

Reference Number 
Date Title 

None    
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Annex 2 ENCePP Checklist for Study Protocols (applicable to EU 

submission only) 
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Annex 3 International Classification of Diseases Clinical Modification 

(ICD-9-CM) Codes (High-risk, Selected) 

Disease Categories ICD-9-CM Codes 

Pulmonary  

Asthma and reactive airways disease  493.0–493.9, 519.1  

Cystic fibrosis  277.0  

Bronchopulmonary dysplasia  770.7  

Bronchiectasis  494.0–494.1 

Congenital lung anomalies  748.4–748.6  

Chronic respiratory disease or failure  518.83–518.84, 519.9  

Postinflammatory pulmonary fibrosis  515  

Cardiovascular  

Congenital heart disease  745.0–747.4  

Chronic pulmonary heart disease  416.0–416.9  

Valvular or endocardial disease  424.0–424.3  

Rheumatic heart disease  391.0–391.9, 392.0, 393–398.99  

Cardiomyopathy  425.0–425.4, 429.1, 429.3  

Heart failure  428.0–428.9  

Renal  

Nephrotic syndrome  581.0–581.9 

Chronic glomerulonephritis  582.0–582.9, 583.0–583.9  

Chronic renal failure  585–586 

Congenital renal anomalies  753.0–753.1  

Hematologic  

Thalassemia  282.4  

Sickle cell anemia  282.6  

Other hemoglobinopathies  282.7  

Aplastic anemia  284.0–284.9  

White blood cell disorders  288.0–288.2 
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Annex 3 International Classification of Diseases Clinical Modification 

(ICD-9-CM) Codes (High-risk, Selected) 

Disease Categories ICD-9-CM Codes 

Immunosuppressive disorders or therapies  

Hereditary immunodeficiency  279.0–279.9  

HIV infection  042, V08  

Malignancy  140.0–160.0, 160.2–208.9, 235.0–239.9  

Systemic lupus erythematosus  710.0 

Organ or bone marrow transplantation  V42.0–V42.9  

Radiation or chemotherapy  V58.0–V58.1  

Asplenia  759.0  

Metabolic  

Diabetes  250.0–250.9  

Amino acid disorders  270.0, 270.2–270.9 

Carbohydrate disorders  271.0–271.1, 271.4–271.9  

Lipid disorders  272.1–272.3, 272.5–272.9 

Other metabolic disorders  277.1–277.3, 277.5–277.6, 277.8–277.9  

Diseases associated with aspirin therapy  

Kawasaki disease  446.1  

Rheumatoid arthritis  714.0–714.9 

Other conditions  

Cerebral palsy  343.0–343.9  

Muscular dystrophy  359.0–359.3  

Down syndrome  758.0  

Multiple HRCs  > 1 of the above ICD-9-CM codes 

HIV = human immunodeficiency virus; HRC = high-risk condition; ICD-9-CM = International Classification of 

Diseases Clinical Modification.  

Source: Daley et al, 2004. 

 

 

 

 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 38 of 43 Template 1.0 

Annex 4 FluMist Quadrivalent® Package Insert 

 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 39 of 43 Template 1.0 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 40 of 43 Template 1.0 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 41 of 43 Template 1.0 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 42 of 43 Template 1.0 



MedImmune  Protocol MA-VA-MEDI3250-1115 

MEDI3250  24Apr2013; Final 

CONFIDENTIAL AND PROPRIETARY 43 of 43 Template 1.0 

 


