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Background
•	 Live attenuated influenza vaccine (LAIV) was approved for 

eligible children and adults 5 to 49 years of age in June 2003.

•	 Subsequent approval for eligible children 2 to 4 years of age 
occurred in 2007.  

•	 A postlicensure commitment was made to describe LAIV safety 
among 60,000 unique recipients.  

Methods 
•	 Eligible children and adults 5 to 49 years of age received LAIV as 

part of routine care from October, 2003, through March, 2008.  
•	 Using the Kaiser Permanente database, rates of medically 

attended events (MAEs) in LAIV recipients were compared with 
rates in the following nonrandomized controls
•	 Self-control
•	 Matched unvaccinated (with any influenza vaccine) controls
•	 Matched trivalent inactivated influenza vaccine (TIV) recipients

•	 Controls were matched by age, gender, and previous healthcare 
use. 

•	 All MAEs and serious adverse events (SAEs) through 42 days 
postvaccination and all hospitalizations and deaths through 
6 months postvaccination were analyzed (Table 1).

•	 Three prespecified groups of MAEs were analyzed separately 
across all settings as prespecified grouped diagnoses 
(PSGD) and included acute respiratory tract events, acute 
gastrointestinal tract events, and systemic bacterial infections. 
•	 Rare events potentially related to wild-type influenza infection 

(PRWI) were analyzed separately in a similar manner.
•	 Individual MAEs that were significantly increased or decreased 

after vaccination with LAIV were organized by organ class in a 
2-dimensional “heatmap”. 

•	 Statistical significance was assigned without multiplicity 
adjustment.

Table 1. Summary of Safety Analysis

Event Period Setting

Anaphylaxis 3 days Clinic, ED, Hosp

Urticaria 3 days Clinic, ED, Hosp

Individual MAEs 21* and 42 days Clinic, ED, Hosp

Prespecified group diagnoses 21 and 42 days All

Serious adverse events 21 and 42 days All

Asthma and wheezing 21, 42, and 180 days All

Hospitalizations and deaths 
   for all causes

21, 42, and 180 days Hosp, Any†

Hospitalizations and deaths 
   due to rare events potentially 
   related to wild-type influenza

180 days 
Entire study period‡

Hosp, Any 
Hosp, Any

ED=emergency department; Hosp=hospital; MAE=medically attended event.
*The analysis period for the within-cohort group was for 21-day outcomes only.
†Deaths were assessed in any setting.
‡The end of the entire study period was defined as 6 months after completion of the primary dosing 
regimen by the last person vaccinated in the age cohort.
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Results
•	 63,061 subjects received LAIV (Table 2).

•	 62,492 control patients were vaccinated with TIV.

•	 71,949 control patients did not receive any influenza vaccine.

Table 2.	 Summary of Unique Subjects Vaccinated With Live Attenuated 
Influenza Vaccine

Influenza Season 5–8 years 9–17 years 18–49 years Totals

2003–2004 2974 3904 1268 8146

2004–2005 2601 3467 9120 15,188

2005–2006 3013 4345 5780 13,138

2006–2007 3175 4037 3191 10,403

2007–2008 7598 8588 0* 16,186

Totals 19,361 24,341 19,359 63,061

*Enrollment was closed for subjects 18–49 years of age after the 2006–2007 season.

•	 Of approximately 23,000 incidence rate comparisons performed, 
1058 (4.6%) were statistically significant (Table 3).

•	 For individual MAEs, significant events are presented in 
Figure 1.
•	 Increased events were clustered in the unvaccinated control 

columns.
•	 Decreased events were clustered in the TIV control column.

•	 No anaphylaxis events occurred within the 3-day risk period 
after vaccination with LAIV. 

•	 Few MAEs were significantly increased or decreased after 
vaccination with LAIV across all 3 comparison groups; all were 
deemed biologically implausible.

•	 Within the PSGDs, acute respiratory tract events are presented 
in Tables 4 and 5.
•	 After vaccination with LAIV, acute gastrointestinal events were 

generally decreased compared with TIV-vaccinated controls 
and increased compared with unvaccinated controls.

•	 No PSGDs of systemic bacterial infections were seen.
•	 No asthma/wheezing MAEs were statistically increased among 

LAIV recipients.
•	 31 asthma/wheezing rate comparisons were decreased after 

vaccination with LAIV. 
•	 114 SAEs (5 in the clinic setting, 1 in the ED setting, and 108 in 

the hospital setting) occurred in 107 individuals within 42 days 
postvaccination, including 1 death.
•	 5 SAEs were considered possibly or probably related 

to vaccination with LAIV: Bell palsy (n=3), nonspecific 
paroxysmal spell (n=1), and migraine/sinusitis (n=1).  

•	 9 deaths occurred within 180 days postvaccination; all were 
considered unrelated to LAIV.
•	 No deaths occurred in subjects 5–8 years of age, 3 deaths 

occurred in subjects 9–17 years of age, and 6 deaths 
occurred in subjects 18–49 years of age. 

Table 5. Acute Respiratory Tract Events Associated With a Statistically Significantly Decreased Risk in  
LAIV Recipients

Diagnosis Comparison Risk Period, d Dose Age, y Hazard Ratio P* 

Asthma/reactive airway disease Within cohort 21 1 All 1.13 0.44

Asthma/reactive airway disease Within cohort 21 1 5–8 0.69 0.17

Asthma/reactive airway disease TIV 21 1 All 0.24 <0.01

Asthma/reactive airway disease TIV 21 1 5–8 0.15 <0.01

Asthma/reactive airway disease TIV 21 1 9–17 0.28 <0.01

Asthma/reactive airway disease TIV 21 1 18–49 0.37 <0.01

Asthma/reactive airway disease TIV 21 2 5–8 0.27 0.09

Asthma/reactive airway disease TIV 42 1 All 0.29 <0.01

Asthma/reactive airway disease TIV 42 1 5–8 0.28 <0.01

Asthma/reactive airway disease TIV 42 1 9–17 0.28 <0.01

Asthma/reactive airway disease TIV 42 1 18–49 0.35 <0.01

Asthma/reactive airway disease TIV 42 2 5–8 0.29 0.03

Bronchitis TIV 21 1 All 0.57 <0.01

Bronchitis TIV 21 1 5–8 0.44 0.03

Bronchitis TIV 21 1 18–49 0.58 0.02

Bronchitis TIV 42 1 All 0.67 <0.01

Bronchitis TIV 42 1 5–8 0.56 0.02

Bronchitis TIV 42 1 18–49 0.69 0.02

Influenza Unvaccinated 42 1 5–8 0.13 0.05

Influenza TIV 42 1 5–8 NE NE

Otitis media Within cohort 21 1 All 0.98 0.79

Otitis media Within cohort 21 1 5–8 1.01 0.94

Otitis media TIV 42 1 9–17 0.80 0.04

Pharyngitis TIV 21 1 5–8 0.77 0.02

Pharyngitis TIV 42 1 All 0.88 0.02

Pneumonia TIV 21 1 All 0.62 0.01

Pneumonia TIV 21 1 5–8 0.53 <0.01

Upper respiratory infection TIV 21 1 All 0.76 <0.01

Upper respiratory infection TIV 21 1 5–8 0.78 <0.01

Upper respiratory infection TIV 21 1 9–17 0.76 0.01

Upper respiratory Infection TIV 21 1 18–49 0.72 0.01

Upper respiratory infection TIV 42 1 All 0.77 <0.01

Upper respiratory infection TIV 42 1 5–8 0.79 <0.01

Upper respiratory infection TIV 42 1 9–17 0.77 <0.01

Upper respiratory infection TIV 42 1 18–49 0.74 <0.01

Wheezing/shortness of breath TIV 21 1 All 0.53 <0.01

Wheezing/shortness of breath TIV 21 1 5–8 0.60 0.03

Wheezing/shortness of breath TIV 21 1 9–17 0.54 0.05

Wheezing/shortness of breath TIV 21 1 18–49 0.29 0.03

Wheezing/shortness of breath TIV 42 1 All 0.63 <0.01

Wheezing/shortness of breath TIV 42 1 5–8 0.60 <0.01

Any acute respiratory tract event Within cohort 21 1 All 0.96 0.33

Any acute respiratory tract event Within cohort 21 1 5–8 0.96 0.45

Any acute respiratory tract event TIV 21 1 All 0.77 <0.01

Any acute respiratory tract event TIV 21 1 5–8 0.77 <0.01

Any acute respiratory tract event TIV 21 1 9–17 0.80 <0.01

Any acute respiratory tract event TIV 21 1 18–49 0.73 <0.01

Any acute respiratory tract event TIV 42 1 All 0.79 <0.01

Any acute respiratory tract event TIV 42 1 5–8 0.82 <0.01

Any acute respiratory tract event TIV 42 1 9–17 0.77 <0.01

Any acute respiratory tract event TIV 42 1 18–49 0.77 <0.01
LAIV=live attenuated influenza virus; NE=not estimable; TIV=trivalent inactivated influenza vaccine. 
*P-value for chi-square comparison.

Table 3. Summary of Significant Rate Comparisons by Analysis Categories

Increased After LAIV Decreased After LAIV

Analysis category
Comparisons 

(n)
Total 
n, (%)

TIV 
n (%)

Unvax 
n (%)

Within 
n (%)

Total 
n (%)

TIV 
n (%)

Unvax 
n (%)

Within 
n (%)

Individual MAEs 922 	421	(46) 	71	 (17) 	308	(73) 	42	(10) 	501	(54) 	359	(72) 	108	(22) 	 34	(7)

PSGD* 90 	 31	(33) 	 1	 (3) 	 26	(84) 	 4	(13) 	 59	(67) 	 51	(86) 	 1	(2) 	 7	(12)

Asthma/wheezing 31 	 0	(0) 	 0	 (0) 	 0	(0) 	 0	(0) 	 31	(100) 	 23	(74) 	 6	(19) 	 2	(6)

SAE 8 	 0	(0) 	 0	 (0) 	 0	(0) 	 0	(0) 	 8	(100) 	 4	(50) 	 4	(50) 	 0	(0)

Hospitalization/death 4 	 0	(0) 	 0	 (0) 	 0	(0) 	 0	(0) 	 4	(100) 	 2	(50) 	 2	(50) 	 0	(0)

Urticaria 2 	 2	(100) 	 0	 (0) 	 0	(0) 	 2	(100) 	 0	(0) 	 0	(0) 	 0	(0) 	 0	(0)

PRWI 1 	 0	(0) 	 0	 (0) 	 0	(0) 	 0	(0) 	 1	(100) 	 1	(100) 	 0	(0) 	 0	(0)

Total 1058 454 604 

LAIV=live attenuated influenza vaccine; MAE=medically attended event; PRWI=rare event potentially related to 
infection with wild-type influenza; PSGD=prespecified group diagnoses; SAE=serious adverse event; TIV=trivalent 
inactivated influenza vaccine; Unvax=not vaccinated with any influenza vaccine.
*Prespecified group diagnoses (acute respiratory tract and acute gastrointestinal events).

Table 4. Acute Respiratory Tract Events Associated With a Statistically Significantly Increased Risk in  
LAIV Recipients

Diagnosis Comparison
Risk 

Period, d Dose Age, y
Hazard 
Ratio P*

Asthma/reactive airway disease Within cohort 21 1 18–49 2.08 0.05

Cough Unvaccinated 21 1 9–17 2.25 0.02

Cough Unvaccinated 42 1 All 1.24 0.04

Cough Unvaccinated 42 1 5–8 1.57 <0.01

Cough Unvaccinated 42 1 9–17 1.66 0.03

Influenza Within cohort 21 1 9–17 8.98 0.04

Otitis media Unvaccinated 42 1 All 1.14 0.02

Otitis media Unvaccinated 42 1 5–8 1.23 <0.01

Pharyngitis Unvaccinated 42 1 5–8 1.18 0.05

Pharyngitis Unvaccinated 42 2 5–8 2.09 0.03

Sinusitis Unvaccinated 21 1 All 1.33 0.01

Sinusitis Unvaccinated 21 1 5–8 1.56 0.04

Sinusitis Unvaccinated 42 1 All 1.29 <0.01

Sinusitis Unvaccinated 42 1 5–8 1.38 0.03

Sinusitis Unvaccinated 42 1 9–17 1.51 <0.01

Any acute respiratory tract event Unvaccinated 21 1 All 1.09 0.02

Any acute respiratory tract event Unvaccinated 21 1 5–8 1.12 0.05

Any acute respiratory tract event Unvaccinated 42 1 All 1.08 <0.01

Any acute respiratory tract event Unvaccinated 42 1 5–8 1.15 <0.01

Any acute respiratory tract event Unvaccinated 42 2 5–8 1.39 <0.01

LAIV=live attenuated influenza vaccine.
*P-value for chi-square comparison.

Figure 1. MAEs Grouped by MedDRA Dictionary According to Organ Class, Higher Level Term, and Lower Level Term*
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Fatigue 77.134.196.137.1

Developmental Delay 0.63

Local Swelling 08.735.202.2

Well Care/Reassurance/FU 0.81 0.80 1.28 1.27

Pain, Chronic 0.58 0.49

Drug Reaction 0.12 0.15

Formula Intolerance 0.00

Cyst 1.76 1.77

Ulcer 0.00 0.10

Speech Therapy 30.0102.280.3

Elective Procedure 92.359.288.326.128.1

Missed Abortion 81.051.000.0

Threatened Abortion 0.00 0.00 0.00 0.00 0.00

 Threatened Premature Labor 0.00 0.00

Delivery 30.030.010.010.0

Exam/Supervision 0.02 0.03 0.12 0.07 0.05 0.10 0.12 0.40

Congenital Heart Disease 0.31

Congenital Anomaly 0.66 0.76 1.82 1.57

Pregnancy - Fetal Anomaly 0.00 0.00

Inborn Error of Metabolism 0.00

Cerebral Palsy 0.20 0.22

Phimosis 4.00 2.84

Cataract 0.12

Pinguecula 1.54

Dry Eye Syndrome 4.25

Lesion, Eyelid 1.55

Chalazion 3.25

Vision Disorder 0.00 0.00 2.01 1.82 0.00 1.27

Heart Murmur 50.031.033.011.0

Positive PPD Test 3.07 3.45

Short Stature 3.00 2.58

Weight Loss 13.00

Stress Reaction 2.00

ADD/ADHD 95.194.112.112.1

Depression 02.402.268.302.2

Asperger's Syndrome 93.425.0181.223.2

Behavioral Disorder 00.3122.199.31

Psychiatric 1.39 1.39

Encopresis 0.31 0.46

Addiction 75.026.064.074.0

Sleep Disorder 39.180.207.171.2

Learning Disability 1.71

Poisoning/Ingestion 5.00 0.33

Foreign Body 0.35

Trauma 1.25 1.26

Postsurgical State/Complication 0.07 0.10 0.00 0.14 0.10 0.13

Warts 1.38 1.45

Benign Lesion 2.01 1.93

Neoplasm NOS 0.45 3.67 2.10

Urticaria 8.00 6.00

Corn/Callus 3.40

Actinic Keratosis 2.43

Contact Dermatitis 0.61 0.75

Eczema 1.31

Rash 92.145.196.1

Lentigo 00.600.982.3

Pigmentation, Hyper or Hypo 0.53

Acne 1.42 1.53

Alopecia 2.19

Nail Disorder 3.39 2.21

Rosacea 2.67

Seborrhea 2.10 1.83

Systemic Lupus Erythematosus 0.00 0.04

Arthritis/Arthralgia 0.49 0.56

Arthritis, Rheumatoid, Juvenile 0.14

Arthritis, Rheumatoid 0.19

Scoliosis 2.50 1.97

Pain, Back 0.00 0.00 0.00 0.02 0.01

Musculoskeletal Pain 0.58 1.35 1.30 0.87

Pain, Neck 00.000.000.000.0

Asthma 66.062.011.092.042.0

Asthma, Cough Variant 0.33

Asthma, Exercise Induced 0.22 0.19

Wheezing 0.49 0.59

Cough 1.24

Snoring 65.278.105.3

Allergic Rhinitis/Rhinitis 0.71 0.74 1.61 1.44

Epistaxis 0.52 0.51

Pharyngitis 0.89

Sinusitis 1.34 1.28

Tonsillitis 52.343.144.1

URI 92.072.082.052.087.077.0

Myringitis 5.01

Otitis Externa 1.48

Otitis Media 0.82

Otitis Media with Effusion 1.60

Infection, Bacterial NOS 0.14

Abscess/Cellulitis

Scarlet Fever 5.00

Parasite Infestation 0.30 0.34

Infection, Fungal 2.52

Tinea 56.164.1

Gastroenteritis 0.74

Mastitis 42.211.367.552.292.4

Endometritis 1.22

Vaginitis/Vulvovaginitis 0.68 0.74

Bronchitis 0.55 0.66

Pneumonia 0.65

Furuncle 0.27

Impetigo 1.68

Paronychia 0.61

Pyoderma 0.14

Local Infection of Skin 0.15 0.27

UTI 1.49

Hepatitis B 1.55

Hepatitis C 0.08

Herpes Zoster 80.011.0

AIDS 0.00 0.00

Dental 35.026.004.074.0

Gingivitis 2.79

Colitis, Ulcerative 33.072.0

Colitis, Crohn's 0.17

Diarrhea 0.18 2.83 1.90

Constipation 0.69 0.78

GE Re�ux 06.011.000.0

Irritable Bowel Syndrome 31.200.2

Pain, Abdominal 1.37 1.28

Nausea 0.44 0.53

Allergic Reaction 53.000.052.041.0

Allergy, Drug 3.20

Allergy, Food 0.50

General disorders
and administration

site conditions

Surgical and medical
procedures

Pregnancy,
puerperium and

perinatal conditions

Congenital, familial
and genetic

disorders

Eye disorders

Investigations

Psychiatric disorders

Social circumstances

Injury, poisoning
and procedural
complications

Neoplasms benign, 
malignant and unspeci�ed 

(incl cysts and polyps)

Skin and subcutaneous
tissue disorders

Musculoskeletal and
connective tissue

disorders

Respiratory, thoracic
and mediastinal

disorders

Infections and
infestations

MedDRA SOC MedDRA SOC

Gastrointestinal
disorders
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Hypothyroidism 0.41 0.51

Obesity 24.124.101.121.1 0.89

Diabetes 0.03 0.04

Diabetes, Gestational 02.050.070.0

Hypertriglyceridemia 0.26

Hyperlipidemia 1.36

Gout 0.11 0.33

Breast Lump/Cyst 73.368.230.388.2

Galactorrhea 0.00

Atypia, Cervix 0.60

Menstrual Disorder 0.00

Polycystic Ovarian Syndrome 0.32

Varicocele 4.00

Genital Pain 20.287.214.116.1

Pain, Pelvic 22.052.073.083.0

Impotence, Organic 0.00

Infertility 65.055.015.0

Vaginal Discharge 0.24

Urethra/Urinary Tract Disorder NOS 11.300.455.283.2

Nephrotic Syndrome 22.071.0

Renal Failure 0.00

End Stage Renal Disease 0.00 0.00

Dysuria 1.68 1.71

Enuresis 0.71

Nephrolithiasis 0.29

Otalgia 0.59 0.74 0.41

Otorrhea 7.00

Tinnitus 5.64

Vertigo 0.30

Eustachian Tube Dysfunction 1.65

Tympanic Membrane Perforation 00.200.314.2

CVA 0.00 0.15

Bell's Palsy 1.22

Multiple Sclerosis 21.050.090.0

Headache 1.21

Migraine 1.39

Tremor 0.00 0.13

Ataxia 0.08 0.10

Speech Delay 1.73

Carpal Tunnel Syndrome 0.51 0.33

Seizure, Afebrile 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Epilepsy 0.54 1.99

Anemia, Iron De�ciency 24.094.0

Thrombocytopenia 0.00

Adenitis 00.246.2

Arrhythmia 1.22

Palpitations 0.00

Coronary Artery Disease 0.00

Cardiomyopathy 0.12

Hypertension 0.62 0.65

Metabolism and 
nutrition disorders

Reproductive system
and breast disorders

Renal and urinary
disorders

Ear and labyrinth 
disorders

Nervous system
disorders

Blood and lymphatic
system disorders

Cardiac disorders

*Individual MAEs for “all ages” only. MAEs for speci�c age groups and “any event” not included in �gure.

LAIV=live attentuated in�uenza vaccine; MAE=medically attended event; MedDRA=Medical Dictionary of Regulatory Activities; 
SOC=system organ classi�cation; TIV=trivalent inactivated in�uenza vaccine.

Increased after LAIV

Decreased after LAIV

Vascular disorders

Endocrine disorders

Conclusions
•	 The study did not identify any unexpected significant adverse outcomes associated with LAIV 

use among eligible individuals 5–49 years of age.  
•	 Because of the lack of adjustment for multiple comparisons, a large number of significant 

outcomes would be expected owing to chance alone.
•	 Likely because of bias in health-seeking behavior and underlying health status, most events 

that were increased after LAIV were in comparison with unvaccinated controls and most 
events that were decreased after LAIV were in comparison with TIV-vaccinated controls.

•	 The results of the current postlicensure evaluation of LAIV safety in individuals 5–49 years of age 
are consistent with preapproval clinical studies and reports to the US Vaccine Adverse Events 
Reporting System in the years after LAIV approval.

Sponsored by MedImmune, LLC.


