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T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

c o r r e s p o n d e n c e

Influenza Vaccines

To the Editor: In their report on the use of in-
activated and live attenuated influenza vaccines 
to prevent antigenically drifted influenza, Ohmit 
et al. (Dec. 14 issue)1 conclude that the live at-
tenuated vaccine was less efficacious than the 
inactivated vaccine in their study population of 
healthy adults. This conclusion is not warranted, 
for three reasons. First, the study was not a head-
to-head comparison of the two vaccines. The de-
sign was actually that of two separate studies: a 
comparison of inactivated vaccine with injectable 
placebo and a comparison of live attenuated vac-
cine with intranasal placebo. Second, 1800 par-
ticipants were estimated to be needed to achieve 
the planned statistical power of the study, but only 
876 participants were included in the per-proto-
col analyses. Consequently, none of the analyses 
involving the live attenuated vaccine had signifi-
cant results. Third, the only apparent superiority 
in efficacy of the inactivated vaccine over the live 
attenuated vaccine was for type B influenza. De-
spite the random assignment of participants to 
study interventions, these results could easily have 

been affected by the chance occurrence of more 
infections with viruses of the Victoria lineage 
(not included in the vaccine) in the group receiv-
ing live attenuated vaccine than in the group re-
ceiving inactivated vaccine.
Thomas G. Boyce, M.D., M.P.H.
Mayo Clinic College of Medicine 
Rochester, MN 55905  
boyce.thomas@mayo.edu

Dr. Boyce reports receiving speaking fees from Sanofi Pasteur 
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To the Editor: King et al. (Dec. 14 issue)1 report 
the beneficial effects of school-based influenza 
vaccination. The study was well designed, but we 
wonder why the serious adverse event of asthmatic 
exacerbation 36 days after vaccination was judged 
to be unrelated to the vaccine by investigators who 
were aware of study-group assignments. Asthmat-
ic exacerbations in persons with a history of asth-
ma have been considered one type of adverse 
event that can occur after the administration of 
live attenuated intranasal influenza vaccine.2 The 
interval from vaccination to the onset of symp-
toms may range from a few hours to more than 
a month. Children 18 months to 4 years of age 
are also reported to have a higher relative risk of 
asthmatic events 15 to 42 days after vaccination 
than earlier.3 We are concerned that the lack of 
blinding may have affected the assessment of cau-
sality for adverse events.
Takashi Takahashi, M.D. 
Tsugiyasu Kanda, M.D. 
Nobuo Yamaguchi, M.D.
Kanazawa Medical University 
Kahoku-gun 920-0293, Japan 
taka2si@kanazawa-med.ac.jp
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Drs. Ohmit and Monto Reply: Although we do 
not use the term “head to head” in describing our 
study, we disagree with Dr. Boyce’s statement 
that it was actually two studies. Participants were 
randomly assigned to one of the study groups as 
they were enrolled, and since the trial was dou-
ble-blind, all observers were unaware of whether 
the participant was receiving vaccine or placebo. 
The percentage of persons in each group who 
reported influenza-like illnesses did not differ 
among groups, indicating that the route of vac-
cine administration did not bias the reporting of 
illness. Although the planned number of partici-
pants in the study was not achieved, insufficient 
power cannot be used to explain our results, since 
the community attack rate was higher than that 
assumed in the sample-size calculations and since 
the required number of end points occurred. The 
only difference between the per-protocol popula-
tion (876 participants) mentioned by Dr. Boyce and 
the intention-to-treat population (1247 partici-
pants) was the timing of collection of the post
intervention blood specimens, which made the 
increase in antibody titer (the serologic end point) 
not useful in the larger group. We did not stress 
the serologic end point in our analyses, mainly 
because it put the live attenuated influenza vac-
cine at a disadvantage1; instead, we focused on 
the end points related to virus identification: iso-
lation of the virus in cell culture and through 
real-time polymerase chain reaction (PCR). 

To say that the differences in efficacy were 
related to type B only is incorrect, and to explain 
the differences as being related to B-lineage dif-
ferences is only speculation. In the analyses that 
considered outcomes associated with type A in-
fluenza only, the efficacies of the live attenuated 
influenza vaccine and the inactivated vaccine, cal-
culated with the use of culture-only end points, 
were identical; however, when the combined cul-
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ture and PCR results were examined, the efficacy 
of the live attenuated influenza vaccine was re-
duced. In contrast, in a single year in which drifted 
viruses circulated, analyses using multiple end 
points showed that the inactivated vaccine was 
consistently efficacious.
Suzanne E. Ohmit, Dr.P.H. 
Arnold S. Monto, M.D.
University of Michigan School of Public Health 
Ann Arbor, MI 48109 
sohmit@umich.edu
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Dr. King Replies: As noted by Takahashi et al., 
the unblinded nature of our study could have bi-
ased the investigators. However, the study design 
was not intended to definitively assess vaccine 
safety. Site investigators, all of whom had exten-
sive experience in conducting clinical trials, made 
assessments of the possible relationship of ad-
verse events to immunization. It is difficult to 
assign causation of wheezing to a vaccine in pa-
tients with asthma, who naturally have occasion-
al exacerbations. This vaccine has been adminis-
tered safely to over 2000 school-age children with 
asthma, who have had no increase in asthmatic 
exacerbations as compared with recipients of par-
enteral influenza vaccine.1 Also, despite clear rec-
ommendations that children with asthma should 
receive a yearly influenza vaccine, the proportion 
who are immunized is low2 in a population of 
children in whom wild-type influenza is likely to 
be a greater risk than vaccine-induced asthmatic 
exacerbation.
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