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Clinical trials have been conducted in the UK on a group C meningococcal polysaccharide
(GCMP) conjugate vaccine developed and manufactured at North American Vaccine (NAVA). The
trials being evaluated by the Institute of Child Health and Public Health Laboratory Service include
adults (1, 2), infants (3), toddlers (4), pre-schoolers, and school-leavers. Serologic studies in this report
have been conducted by NAVA on sera from Phase I (adults, 1 IM injection) and Phase II (infants, 3 IM
injections, 2-3-4 months) trials. This vaccine consisted of the de-0-acetylated form of the
polysaccharide (PS) coupled to tetanus toxoid (TT) by reductive amination (5). Each dose contained 10
pg PS, 15.5 pg TT, 0.5 mg aluminum hydroxide, and 0.01% thimerosal. Postimmune sera were sampled
at 1 month after each injection.

The de-0-acetylated form of GCMP was chosen for its greater immunogenicity as a conjugate
when compared with its 0-acetylated form in mice, which included higher bactericidal (BC) titers (6).
Others had previously reported similar results in humans with PS vaccines (7, 8, 9), and more recently
with conjugate vaccines in a Phase II toddler study (4). In addition, we have now shown that the de-O-
acetylated PS can competitively inhibit the serum bactericidal activity (SBA) of NAVA vaccine-induced
human antibodies directed against the O-acetylated Cl 1 strain at concentrations that are 10-fold lower
than that required for the O-acetylated PS.

The PS-specific IgG and IgM were measured by ELISA (10), using the CDC 1992 reference
serum (11) to standardize the IgG concentrations. For the coat antigen, de-O-acetylated GCMP was
conjugated by reductive arnination to human serum albumin (HSA) as an irrelevant carrier protein that
would enable binding to the microtiter plate (10). These HSA conjugates were chosen as coat antigens
for their ease of use, stability, and consistency.

Since SBA had previously been correlated with protection using human complement (12, 13),
the SBA was determined using adult human sera, as well as infant rabbit sera, for exogenous
complement sources in order to assess the functional activity of the antibodies towards the C 11 reference
strain. The BC titer was defined as the reciprocal serum dilution that resulted in 50% killing ( 10).

Rabbit complement resulted in BC titers that averaged 4.4-fold higher than what was seen with
human complement when assaying infant sera after 1,2, or 3 injections with the GCMP-TT conjugate
vaccine; all but 1 were< or = 12-fold higher (80/81). A strong correlation (r= 0.80,n=81), however,
was shown for the SBA when comparing rabbit with human complement. All subsequent SBA
correlations reported here were performed with rabbit complement.

Strong correlations were seen between the IgG concentration and the BC titer for adults after 1
injection (r= 0.86, n = 30) and infants (n = 36) after 1 (r= 0.73), 2 (r = 0.76), and 3 (r= 0.72) injections.
These correlations were well maintained even with inclusion of preimmune sera (e.g., adults: r = 0.89).
Interestingly, the scatter plots of infant sera at 4 and 5 months (post 2ndand 3d injections, respectively)
were essentially superimposable on that of the adult sera; i.e., the graphic display of SBA per IgG was
nearly identical for adults and infants (r= 0.83). However, there was a shift in response for the sera
obtained from the 1” injection in infants toward lower BC titers per IgG compared to adults. No
significant correlation was observed for IgM with SBA in the adults (r= O.10). The infants, however,
did show some correlation after the 1” injection (r = 0.58) that became weaker by the 3d injection (r =
0.33).

Sera evaluated from 28 UK high school students one month afier receiving a licensed
meningococcal AC polysaccharide vaccine (ACVAX, SmithKline Beecham, UK) showed strong
correlation between IgG and SBA (r= 0.89). This scatter plot had also fit the same correlation line as
that of the adults receiving the NAVA conjugate vaccine (r = 0.87 when combined), although the IgG



and SBA were both significantly reduced for the PS vaccine when compared to the conjugate vaccine (p
< 0.001).

In summary, strong correlations were routinely observed between IgG and SBA using rabbit
complement for both adult and infant human sera. While assays with human complement did result in
4.4-fold lower BC titers compared to rabbit complement, there appeared to be no advantage or necessity
to choose human complement over rabbit complement when using the SBA as a serologic surrogate for
efficacy.
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