
 

 
 
 
 

 
 

 

 

 

 

The reasons for the differences between protocols 007 and 025 aren't clear.  In protocol 
007, a longer term difference in GMTs between one and two doses was observed, while 
in protocol 025, a longer-term immunogenicity difference was not observed.  Perhaps the 
shorter follow-up in the single dose group of protocol 007 prevented identification of 
boosting to levels (at least by year 5 or later) comparable to those observed with the 2 
dose group. In addition, protocol 007, which was initiated earlier, might have been 
subject to larger amounts of wild-type varicella exposure that might have further boosted 
the 2-dose group to higher levels even in the 1-2 year time frame after immunization.  
Alternatively, it could be that an interval larger than 3 months between doses is optimal. 

We requested comment from the sponsor on the optimal interval between doses.  The 
sponsor reasonably pointed out that 1) the second dose reduces the reported incidence of 
breakthrough varicella (i.e., improves efficacy as compared with one dose), even with the 
shorter interval between doses, and that 2) that improved efficacy between ages 2 and 5 is 
an important age for that improved efficacy (because this is a time of great likelihood of 
exposure), if the goal is to reduce incidence of breakthrough varicella. 

C. Immunogenicty by age at immunization. 

To assure that the response to the second dose of vaccine did not vary depending on the 
timing of the first dose, we asked the sponsor to provide efficacy, immunogenicity, and 
safety subgroup analyses of 12-15, and 16-24 month old (at the time of the first vaccine 
dose) vaccine recipients. Some of the published studies of varicella school outbreaks 
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from CDC suggested increased susceptibility to varicella among children vaccinated at 
earlier ages, when maternal antibodies could be present.   

In this analysis, the estimated vaccine efficacy (calculated as before, by comparing 
breakthrough rates with expected wild-type infection rates in the unimmunized) was as 
follows: 

Age at 1st vaccination Estimated efficacy (1 dose) Estimated efficacy (2 doses) 
12-15 months 91.8% (82.1-97.0%) 93.5% (83.3-98.2%) 
16-24 months 90.0% (84.3-94.0%) 98.1% (94.4-99.6%) 

For children who received their first vaccine dose at 12-15 months, the efficacy of the 
second dose of varicella is unclear based on this study, as the confidence intervals for 
efficacy of one and two dose regimens overlap (in part due to the small sample size).  The 
efficacy point estimate for 2 doses in the 12-15 month old group does exceed that for one 
dose in either the 12-15 month old or the 16-24 month old group. The confidence 
intervals on the efficacy of the second dose also overlap between 12-15 month old and 
16-24 month old groups.  

Robust responses to the second dose of vaccine are more obvious when the 
immunogenicity of the second dose is examined.  Based on immunogenicity, the time of 
initial vaccination did not influence response to the second dose.  These data are 
abstracted from tables 9-10 of the responses to our questions, received 3/3/05 and 
3/15/05. 

DOSE 1 (pre-dose 2) DOSE 2 
Age @ dose 1 % gpELISA≥5 GMT % gpELISA≥5 GMT 
12-15 months 

Study 025 90% 17.2 97.8% 156.6 
Study 007 82.9% (88.9%) 13.8 (25.4) 100% 131.0 (d. 7) 

16-24 months 
Study 025 96.0% 15.4 100% 184.1 
Study 007 84.1% (70.0%) 14.8 (17.3) 100% 334.5 (d. 42) 

Tables 11 and 12 of that same submission do not identify any concerning effect of the 
timing of initial vaccination on safety parameters, including injection site reactions, 
systemic clinical complaints, or varicella like rashes (either at or not at the injection site).  
A modest increased number of injection site complaints in the 16-24 month old group 
after dose 2 was balanced by a modest decrease in the number of complaints in this group 
after dose 1, as compared with the 12-15 month old group.  Tables 13 and 14 show no 
effect on the timing of initial vaccination on incidence of fever.   

In conclusion, the data are insufficient to make a statistical comparison of efficacy of the 
second dose in the 12-15 month old age group relative to that of the 16-24 month group.  
However, they do demonstrate immunogenicity in this group, which is very likely to be 
associated with efficacy. 
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IV. Conclusion regarding benefit 

Overall, there is very significant indication of better short term immune responses when 2 
doses are given instead of 1. This translates to improved breakthrough frequencies and 
efficacy in protecting against household exposure.  The duration of effect appears to be at 
least 7-10 years, based on the breakthrough studies, although the immunogenicity study 
from protocol 025 does not show dramatically improved immune responses beyond 2 
years. 

A second dose of varicella vaccine thus has long-term benefit in preventing breakthrough 
varicella. 
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RISK 

I. Safety 

A. Adequacy of safety database 

As noted, the total database for a second dose of varicella is 1714 children.  The 
following table describes the database for safe administration of a second dose of a 
varicella vaccine in the second year of life. This is  considered to be an important age for 
immunization, because of perceived greater vulnerability of children in this age group to 
adverse events after immunizations. 

Study Second dose VARIVAX MMRV as second dose 
MMRV protocol 009 303 
MMRV Protocol 011 1025 
Protocol 025 (this 
supplement) 

208 

Thus, the total database of 12-23 month olds that includes a second dose of VARIVAX 
given at 90 days after the first dose is 208 children, and if those who received MMRV at 
a second dose are included, the total database is 1536 children.  Children who received 
MMRV actually had a much higher dose of varicella component than those who had 
VARIVAX, and thus, this is a stringent test of vaccine safety. 

In the context of other information about two doses of varicella vaccine, the data 
provided from study 025 in this file, plus the data in the MMRV file provide sufficient 
assurance that the live attenuated varicella vaccine is safe when given as a second dose in 
12-23 month olds. 

B. Injection site complaints and rashes 

Table 2.7.4:3 summarizes adverse experience reports in protocol 025.  Rates of systemic 
clinical complaints were lower on the second dose than the first, suggesting that the first 
dose may be responsible for such complaints in at least about 85%-65% = 20% of 
vaccinees. Injection site complaints were somewhat higher after the second dose than the 
first dose, but not at a clinically significant level (25.7 vs. 23.%).  Injection site varicella 
like rashes were much less common after the second dose than the first dose, as were 
non-injection site varicella-like rashes. 
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In the immediate 
(0-4 day) post­
vaccination period 
of study 025, 
injection site 
complaints 
(erythema and 
swelling) were 
present at a higher 
level after dose 2 
than after dose 1 
(see Table 
2.7.4:9). 

As seen in table 
2.7.4:5, in study 
007, the rate of 
injection site 
complaints was 
also higher after 
dose 2 than dose 1 
(45.3% vs. 19.0%). Rates 
of systemic clinical 
complaints and varicella­
like rashes were 
considerably lower after 
dose 2 than dose 1. It is 
possible that the higher 
rates of injection site 
complaints were partly 
related to the greater 
relative ages of the 
children who received the 
second dose, which was 
4-6 years after the first 
dose, and thus at an age 
where children might 
have been more likely to 
articulate injection site complaints.  The rates of injection site complaints (erythema, 
soreness, pruritus, and swelling) after dose 2 in study 007 was higher than that observed 
in protocol 025 (45% vs 25%), although comparable to study 014 (40.4% at the varicella 
site, Table 2.7.4:7, Vol. 1, p. 22), in which the children were at ages most comparable to 
those in protocol 007 at the time of the second dose. 
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Those who 
reported injection 
site reactions 
consistently 
reported an 
increased rate of 
systemic clinical 
complaints (for 
example, 80.6% 
vs 61.3% in 
protocol 025) in 
the studies, but 
not of fevers, 
serious AEs, or 
varicella-like 
rashes. These 
systemic 
complaints 
spanned a variety of AEs, but none that were serious or appear to be likely to be 
associated with any syndrome that could be associated with the second vaccination.  For 
example (in protocol 025), 51.4% of those with injection site complaints reported upper 
respiratory infections, while only 37.8 of those without injection site complaints did.  
There is no plausible relationship between 2nd dose injection site complaints and upper 
respiratory infections. Every "systemic complaint" for which there was more than a single 
report occurred at a higher rate among those who had an injection site complaint than 
among those who did not, including fatigue, cough, irritability/nervousness, physician 
visit, diarrhea, headache, loss of appetite, vomiting, etc.  

It seems likely that there is a reporting bias here—those who are reporting an objective 
finding such as an injection site reaction are more likely to also complain about other 
things, while 
those with vaguer 
or non-specific 
complaints would 
be less likely to 
report them on 
their own without 
an injection site 
reaction to induce 
a complaint.  
Thus, the 
increased report of 
systemic 
complaints among 
those with 
injection site 
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complaints is not concerning, or indicative of a specific vaccine AE syndrome involving 
systemic complaints. 

C. Fever 

VZV vaccine, as a 
live attenuated 
vaccine, may cause 
fever in recipients. 
The expectation is 
that the immune 
response associated 
with the first dose 
would blunt spread 
of the infection and 
thus also febrile 
responses in a 
second dose. 

Table 2.7.4:13 
shows the 
proportion of 
subjects who had 
elevated temperatures 
after each dose in study 
025. The proportion 
with no or low-grade 
fevers (less than 102ºF) 
within 42 days of 
vaccination was 
comparable between 
one dose, and either 
dose of the two-dose 
regimen, at 84.4%, 
85.7%, and 89.5%, 
respectively. The 
proportion with 
temperatures above 
102ºF was 15.6% and 14.3% after one dose, but only 10.5% after two doses.  Because 
these children were observed for 42 days, it is likely that some of these fevers were 
unrelated to vaccine. However, these data suggest that at least about 5% of recipients had 
fever due to Varivax after the first dose. 
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Table 2.7.4:14 
provides similar 
insight into the 
rate of fever 
after one vs. two 
doses in 
protocol 025. 
The slightly 
different 
numbers are due 
to the inclusion 
in table 14 only 
of individuals 
for whom 
follow-up data 
are available 
after both doses. 
In this case, at 
least 3.6% (1.0-6.3%) of fevers after the first dose could clearly be attributable to 
vaccine. It isn’t clear how many fevers after the second dose are attributable to vaccine, 
but the amount clearly is less by this amount, which was statistically significant at a p 
value of 0.007. 

Fever incidence also was examined in protocols 007 and 014.  In protocol 007 (Table 
2.7.4:15), 13% had a temperature above 102ºF after dose 1, while only 6.4% had a 
temperature above 102ºF after dose 2.  In protocol 014, 9.4% reported a fever above 
102ºF after the second dose. 

Thus, in all 3 studies, the incidence of fever was lower after dose 2 than dose 1, as would 
be expected. 

Additional information 
was requested and 
provided to address 
whether the second 
dose of varicella 
vaccine caused low­
grade fevers. Although 
in and of themselves, 
low grade fevers would 
not be of high concern, 
if they were also 
associated with other 
events, this could have 
been a signal that might 
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have suggested other potential AEs that could be vaccine associated, that would be 
reasonable to look out for with the second dose of vaccine.  The 0-4 day period after 
vaccination is important because this is the time frame in which immediate reactogenicity 
to vaccine components would be most apparent.  In the provided data (3/3/2005), it is 
clear that in each of the studies where a comparison is possible, the incidence of low­
grade fevers and in the 0-4 day post-vaccination period was reduced after the second dose 
of vaccine, as compared with the first dose of vaccine.  Thus, the provided data 
adequately address this question. 

D. Serious AEs 

Serious adverse events 
also were examined in 
each of the three 
studies. In study 025, 
there was a case of 
impetigo 19 days after 
immunization.  While 
bacterial superinfection 
of skin lesions is a 
plausible mechanism by 
which impetigo could 
occur, there isn’t any reason to believe this would be more likely after a second, rather 
than a first dose of vaccine.  In fact, with a lower incidence of VZV-like rashes, this 
seems to be less likely with second as opposed to first doses of vaccine. 

In protocol 007, 
there was a case of 
sore throat, 
rhinorrhea, 
lymphadenopathy 
and fever reported 
20 days after a dose 
(see Table 2.7.4:19). 
This is consistent 
with a non-specific 
viral syndrome, and 
seems unlikely to be 
vaccine-related. 


No serious AEs were reported in protocol 014 (Vol. 1 of 1, p. 41). 


All other serious clinical adverse experiences were judged to be “not related” to 

vaccination, and I concur with this assessment.  Thus, serious AEs appear not to be an 
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issue that would influence a determination regarding the safety of a second dose of 
varicella vaccine. 

II. Evaluation of theoretical concerns about a second dose of varicella vaccine. 

A. Excipients 

One potential theoretical concern with giving a second dose of vaccine is that there might 
be increased reactogenicity, because the first dose could prime a subsequent response to 
cellular materials or other excipients. Because of the relatively low efficiency of VZV 
growth, each dose of vaccine contains significant quantities of cellular materials, making 
this a potentially greater likelihood for this vaccine than for others. 

Although there was a higher number of injection site reactions after the second dose as 
compared with the first, this difference was fairly small and the severity of the reactions 
was not increased. Thus, it seems unlikely that responses to non-vaccine antigens are an 
issue with a second dose of varicella vaccine. 

B. Anaphylaxis 

There have been reports of anaphylaxis, mostly attributed to gelatin in vaccine.  It 
appears that anaphylaxis may occur more frequently in children previously exposed to 
gelatin. Thus, the question arises whether the parenteral exposure to gelatin from the first 
dose of vaccine could increase the likelihood of an anaphylactic response upon the 
second dose in a small minority of children.  No cases of anaphylaxis were observed in 
the clinical trials or in WAES reports after a second dose of vaccine.  Thus, this remains a 
theoretical concern, with no data to support this concern in the context of a second dose 
of vaccine. 

C. Effect on zoster risk 

If vaccine virus were to establish latency and potentially reactivate, providing double the 
dose of vaccine could theoretically double the zoster risk (by doubling the exposure to 
vaccine strain). Because the zoster risk from Oka vaccine strains is believed to be lower 
than that from wild-type strains, this additional risk probably is not significant.  In 
addition, the improved immune response associated with a second dose could mitigate 
any potential zoster cases (and the lower incidence of varicella-like rashes suggests that 
complications associated with live virus replication occur at a lower rate with the second 
dose than with the first). In the 10-year follow-up of protocol 025, the zoster incidence in 
children who had one dose was 2/1114, and in children who had two doses was 0/1102. 

D. Concomitant administration issues. 

A single dose of varicella vaccine has been studied as a concomitant vaccination with 
many other childhood vaccines, although concomitant administration with inactivated 
poliovirus vaccines have not been studied (there was no interaction with oral poliovirus 
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vaccine). The vaccine most likely to be given concomitantly with varicella vaccine in the 
context of a second dose is MMR. Responses to the second dose in conjunction with 
MMR were studied in protocol 014 (although without a control group), achieving 
responses similar to those in protocols 007 and 025.   

Thus, I do not believe that concomitant administration issues should influence a decision 
to approve this supplement. 

III. Conclusion regarding risk 

Overall, the VZV replication-related risks associated with a second dose of varicella 
vaccine appear to be lower than those associated with the first dose, with some increase 
in the incidence of injection site complaints.  A second dose of vaccine was generally 
well-tolerated and based on the provided studies, seems unlikely to lead to serious 
adverse consequences.  Other data on vaccine safety, including that from single-dose 
studies, and that from the already licensed 2-dose schedule in adolescents and adults, 
provides additional reassurance. 

REVIEW OF LABEL CHANGES 

The proposed label changes (in the unnumbered volume) are reasonable and accurately 
recapitulate the results of the studies presented in this application. 

FINAL RECOMMENDATION 

I recommend approval of this supplement.    
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