
Q u e s t i o n
Is an intranasal, trivalent, live, attenuated
influenza virus (LAIV) vaccine effective
and safe for reducing febrile illness in
healthy, working adults?

D e s i g n
Randomized (allocation not concealed*),
blinded (participants and study personnel),*
placebo-controlled trial with follow-up
during site-specific 7-week peak outbreak
periods.

S e t t i n g
13 sites in the continental United States.

P a r t i c i p a n t s
4561 persons (mean age 38 y, 55% women)
who were 18 to 64 years of age, worked 
≥ 30 h/wk outside of the home, and had
health insurance. Exclusion criteria included
hypersensitivity to eggs, indication for or
previous receipt of the inactivated vaccine,
and pregnancy or unprotected risk for preg-
nancy in the previous 3 months. Follow-up
was 93%.

I n t e r v e n t i o n
From September 18 to November 15,
1997, 3041 participants received the LAIV
vaccine (A/Shenzhen/227/95 [HINI], 
A/Wuhan/359/95 [H3N2], and B/Harbin/

7/94-like) administered in a single-dose
nasal spray. 1520 participants received the
placebo vaccine.

M a i n  o u t c o m e  m e a s u r e s
3 illness categories were defined: febrile ill-
ness (≥ 2 consecutive d of symptoms, with
fever and ≥ 2 symptoms each for ≥ 1 d);
severe febrile illness (≥ 3 consecutive d of
symptoms, with ≥ 1 d of fever and ≥ 2
symptoms for ≥ 3 d); and febrile upper res-
piratory tract infection (URTI) (≥ 2 consec-
utive d of URTI symptoms, fever for ≥ 1 d,
and 2 symptoms for ≥ 1 d). Outcomes for
each illness category included number of
illness episodes, days of illness, days of
missed work, and days with ≥ 1 health care
provider visit.

M a i n  r e s u l t s
The groups did not differ for febrile illness
episodes (P = 0.10), but the vaccine group 

had lower rates of severe febrile illness
episodes and related outcomes (Table) and
lower rates of febrile URTI episodes (23.6%
reduction in rates/1000, 95% CI 12.7 to
33.2) and related outcomes. No serious
adverse effects occurred in either group.

C o n c l u s i o n
Intranasal, trivalent, live, attenuated
influenza virus vaccine reduced severe
febrile illness and outcomes related to
febrile upper respiratory tract illness in
healthy, working adults.
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*See Glossary.
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Intranasal, live, attenuated influenza virus vaccine reduced
severe febrile illness in healthy adults
Nichol KL, Mendelman PM, Mallon KP, et al., for the Live Attenuated Influenza Virus Vaccine in
Healthy Adults Trial Group. Effectiveness of live, attenuated intranasal influenza virus vaccine in
healthy, working adults: a randomized controlled trial. JAMA. 1999 Jul 14;282:137-44.

C o m m e n t a r y
The limitations of the current inactivated influenza vaccine include
need for an annual injection, poor induction of mucosal and cellu-
lar immune responses, and variable effectiveness, especially in such
high-risk groups as the elderly. 

After intranasal administration, LAIV replicates, producing a
mild sore throat or coryza and inducing serum IgG and mucosal
IgA anti-influenza antibodies. Person-to-person spread of LAIV
does not seem to occur, and there seems to be no risk for reversion
to a wild-type phenotype (1). 

Nichol and colleagues showed that intranasal, trivalent LAIV was safe
and effective in healthy adults aged 18 to 64 years. The primary end
point was febrile illnesses during influenza outbreak periods, which
tends to underestimate the vaccine’s true efficacy. For example, in chil-
dren, the LAIV vaccine was 93% effective against culture-confirmed
influenza but only 25% to 30% effective in reducing febrile episodes (2). 

Unlike inactivated vaccine, which induces type-specific IgG anti-
bodies, the broader protection of the LAIV vaccine might result from
induction of cross-reactive mucosal IgA antibodies (1). A study that
directly compared a bivalent LAIV with inactivated vaccines, however,

did not show any advantage for LAIV vaccine when the circulating
influenza virus was a poor antigenic match (3). No data are published
on its use in immunocompromised patients; in older persons, it will
probably be used as a supplement to the inactivated vaccine (4).

The LAIV vaccine will probably be licensed within the next year. In
addition to its potential immunologic advantage, it might also have
higher patient acceptability: It does not require a needle, and about
two thirds of the recipients readily self-administered LAIV vaccine.
Consumers can expect to pay for this convenience. 
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Severe febrile illness outcomes in healthy, working adults receiving influenza vaccine vs placebo

Outcomes during 7-wk Rate/1000 persons Rate reduction
peak outbreaks Vaccine Placebo (95% CI)

Number of illness episodes 111 137 18.8% (7.4 to 28.8)

Days of illness 1021 1404 27.3% (16.7 to 36.5)

Days of missed work 155 188 17.9% (4.3 to 29.5)

Days with ≥ 1 health care visit 37.6 50.1 24.8% (11.6 to 36.1)


