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determined only in phase III efficacy studies, it is likely that repeat
booster immunizations will be necessary to maintain high levels of
circulating antibodies required for protection.

The primary ELISA-based immunogenicity data are supported
by the demonstration that vaccine-induced antibodies are func-
tionally capable of binding to B. burgdorferi, B. afzelii, B. bavarien-
sis, and B. garinii species expressing OspA serotypes 1 to 6, which
are representative of all major human-pathogenic species. In pre-
clinical studies in mice, OspA and surface-binding antibody titers
have been shown to correlate with protection from Borrelia chal-
lenge (39). Importantly, the antibody titers measured by the sur-
face-binding assay were highly correlated with those measured by
ELISA, and they were also in agreement with the ELISA data with
respect to the differences in dose response in the seronegative and
seropositive subjects, as well as the higher titers induced by the 9-
to 12-month booster than those of the 6-month booster.

Taken together, the study data suggest that the novel multiva-

lent OspA vaccine is equally safe and well tolerated in seronegative
and seropositive subjects, and it induces substantial antibody re-
sponses against all six OspA serotypes included in the vaccine. A
substantial booster response was induced in both populations by a
booster vaccination either 6 months or 9 to 12 months after the
first immunization. The study data also demonstrate that a 60-�g
dose is the preferred dosage for entry into phase III trials, as this
dose induces significantly higher titers than does a 30-�g dose in
the seropositive population, with no significant difference in tol-
erability. This is the first study reporting the direct comparison of
an OspA vaccine in B. burgdorferi sensu lato-seronegative and -se-
ropositive populations. The potential limitations of this study in-
clude the fact that the screening C6-ELISA may not discriminate
100% between subjects previously exposed to LB and seronegative
subjects. Additionally, our study did not include patients who had
preexisting antibody titers to OspA, as is sometimes found in pa-
tients with late-stage Lyme disease. We also did not systematically

FIG 3 ELISA titers induced against OspA serotypes 1 to 6 (marked by different color bars and labeled by number) in seronegative and seropositive participants
receiving the 30-�g and 60-�g doses at baseline and 28 days after the third priming immunization (day 85) (A), before the 6-month booster (prebooster) and 28
days after the 6-month booster (postbooster) (B), and before the 9- to 12-month booster (prebooster) and 28 days after the 9- to 12-month booster (postbooster)
(C). The data are the GMTs and 95% CIs.

FIG 4 Reverse cumulative distribution of ELISA antibody titers against OspA serotypes 1 to 6 (marked by different color bars and labeled by number) in
seronegative and seropositive participants receiving three priming immunizations with the 60-�g dose and a booster at 9 to 12 months after the first immuni-
zation. The seronegative participants are represented by solid lines, and the seropositive participants are represented by dashed lines. The data are at baseline (red
lines), 28 days after the third priming immunization (blue lines), before the 9- to 12-month booster (green lines), and 28 days after the 9- to 12-month booster
(purple lines).
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capture a detailed medical history on previous LB manifestations
in the seropositive individuals. However, as seropositive individ-
uals remain at high risk for subsequent infection with B. burgdor-
feri sensu lato, it is reassuring that the study data suggest that the
novel multivalent OspA vaccine should be effective in both pop-
ulations.
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