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The bacterium, can be class
groups on the basis of capsular polysaccharides. However,

<groups (especially group B strains) have easily demonstrabl
Nevertheless, chemical extraction procedures have demonstr
of polysaccharides (4; Table 1). %

"’“"»4Capsular polysaccharides of serogroups A, B and (phave been tested for
safety and immunogenicity in man. Except for a rare local reaction from
highly purified polysaccharides no adverse effects have been noted in mil-
lions of adults and children who have been vaccinated. An exception to : t
this statement has been those lots of vaccine used in trials in children in
Finland in which newer extraction methods were used. This might be a re-

& sult of the fact that as standards for endotoxin (rabbit fever method) have
been relaxed to allow more rapid and less costly extractions, an increased
number of local reactions have occurred. T=._ : 3
Current regulations of the FDA recommend storage of group C lyophilized
vaccine in final containers for up to 18 months at 5 C. Group A vaccine
&f (1yophilized) must be stored at -20 C for no longer than 18 months to pre-
vent breakdown of high molecular weight polysaccharides to lower MW polymers
which are much reduced in immunogenicity. Vaccine should be used within 8
hours of rehydration. It should be made clear that these standards are sub-
ject to change and, indeed, existing data indicate that the group C vaccine
can be stored well over two years.
: <y # In animals, meningococcal polysaccharides are essentially lacking in
; o immunogenicity. In humans, humoral immune responses vary. This is due to
ki a variety of factors such as increased antibody levels with increasing age,
: i the molecular size of antigen and the assay technique used (Table 2). Also,
> there are a number of other factors that are not understood. For example, ' o
] it is unknown why group B polysaccharides failed to induce an antibody ¥
response (8) nor is there an explanation for the apparent induction of o
tolerance by the group C antigen (2). s,
Field trials of vaccine efficacy have been u.-lod out in U.S. Army A
4 5 recruits with group C vaccine. An 89.5% reduction in group C disease oc-
. * curred (3) (Table 3). From a preliminary description of a field trial of
i group C vaccine in children in Brazil, it would appear that there was no
t protection at all in the age group immunized at less than two years of age, .
E and only a moderate protective effect in children ages two-three years. K
Group A vaccines have been tested successfully in Egyptian school children, P
3 ; ! ages six to 15 years (6), and also in Finnish Army troops (5). The duration
i of protection is not known for either A or C vaccines. The U.S. Army stud-
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les encompassed only an eight to ten week period of recruit training, while
in Egypt and Finland the follow-up period was about six months.
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Table 1. Chemical characterization of capsular polysaccharides
of Neisseria meningitidis 2

{Serogroup Chemistry

N-acetyl, O-acetyl, D-mannosamine phosphate
N-acety! neuraminic acid

N-acetyl, O-acetyl neuraminic acid
2-acetamido-2-deoxy-D~glucose 4-phosphate
Glucose

Glucose 50%; neuraminic acid 50%

N8<xnn>

Not characterized

29E . 3-deoxy-D-manno-octulosonic acid (53%)
2-acetamido-2-deoxy-galactosamine (47%)

135 Not characterized

® Adapted from Griffiss and Artenstein, J. Mt. Sinai Hosp., 1976,
in press.

Y and Bo may designate the same serogroup. There is strong immuno-
logic cross reaction between them and they are usually used
interchangeably. The presence of neuraminic acid in their capsules
is a matter of dispute.

A recent unpublished report of a group A vaccine trial in Finnish
children, ages three months to six years, suggested complete protection from
disease in this group compared to young and older unvaccinated individuals
in which group A meningitis cases continued to occur. The great majority of
vaccinees received a booster dose three months after the primary immuniza-
tion.

Local antibodies have been measured in nasal secretions following
parenteral inoculation of group C vaccine, but their characterization as IgA
has not been definitively shown (1). In group C vacinees, protection against
nasopharyngeal acquisition (carrier state) of the homologous serogroup of N
meningitidis has been clearly shown in a number of studies (Table 4). Intra-
nasci administration of group C vaccine has resulted in increased humoral
antibody levels, but local antibody could not be measured. However, this may
be the result of the insensitive assay (hemagglutination) used to measure the
local antibody (7).
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Table 2. Assays for meningococcal antibodies in humans 2

Assays

Antigen specificity

Immunoglobul in
detected

Passive Hemagglutination

Latex agglutination

Complement-fixation

Precipitin (double
diffusion in gel)

immunof luorescence

Bactericidal

‘Opsonization

Antigen binding
(radioactive)

Polysaccharide
Protein
Lipopolysaccharide
Polysaccharide

Broad crossing among

meningococcal sero-
groups

Polysaccharide

Whole organism

Whole organism with
serogroup and also
subtype specificities
Polysaccharide

Polysaccharide
Other antigens

IgM (predominant)

IgM (probable)

IgM, i1gG (probable)

All classes

IgM, 1gG, 1gA

IgM, 1gG, 1gA ®

1gG, IgM

All classes
IgG, IgM, IgA

Adapted from Griffiss and Artenstein, J., Mt. Sinai Hosp., 1976,

in press.

IgA binds to organism but does not lyse it, causing diminished
effectiveness of IgM and 1gG.

Table 3. Field trials of meningococcal polysaccharide vaccines

vacel No. Total

WORIOS SRy cases immun { 2zed Remarks

1. Group « 28,390 U.S. military recruits
controis 77 114,964

2. Group A 62,295 Egyptian school childr
controls 12 62,754
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Table 4. Reduction In group C meningococcal carrier 3
rates by group C polysaccharide vaccine g
Carrier rate (%)
Company vaccinated/controls % reduction
i B-6-3 24/42 43 ;
« i
3 E-5-3 4.6/38 88
E-2-3 31/69 55
3 B-4-2 15/31 52
% C-4-2 12/13 8
A-4-3 12742 71
C-4-3 21/38 45 :
3
Data from Gotschlich et al. and Artenstein et al. %
X
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