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Meningococcal Infections*
2. Field Trial of Group C Meningococcal Polysaccharide Vaccine in 1969-70

RONALD GOLD & MALCOLM S. ARTENSTEIN

A second large-scale field trial of group C meningococcal polysaccharide vaccine in
US Army recruits confirmed the efficacy and safety of the vaccine. When the results of
all studies over a 2-year period were combined, the reduction in group-specific disease
rates was 89.5 ,'.

The widespread dissemination of sulfadiazine-
resistant strains of Neisseria meningitidis (Artenstein,
Schneider & Tingley, 1971) has led to intensive
efforts to develop potent vaccines to control the
spread of the disease in man. The preparation of
polysaccharide antigens of high molecular weight
from serogroups A, B, and C (Gotschlich, Liu &
Artenstein, 1969) and a demonstration of the
immunogenicity of the A and C products in man
(Artenstein et al., 1970a; Gotschlich, Goldschneider
& Artenstein, 1969a) have recently been reported.
Further studies showed that US Army recruits
immunized with the group C antigen had significantly
reduced nasopharyngeal carrier acquisitions of
group C organisms as compared with non-immunized
controls (Gotschlich, Goldschneider & Artenstein,
1969b). More recently, a large field study in army
recruits demonstrated a significant reduction (87 %)
in group C disease in vaccinated subjects (Artenstein
et al., 1970b).
The present report describes a second large-scale

field trial of the group C polysaccharide vaccine in
US Army recruits.

MATERIALS AND METHODS

Selection ofexperimental and control groups
Three US Army recruit training centres were

included in the study. Vaccination began at Fort
Ord, California, in June 1969, at Fort Lewis, Wash-
ington, in October 1969, and in Fort Leonard
Wood, Missouri, in February 1970. The last
vaccinations were administered in June 1970. Because
of the experimental nature of the vaccine, informed

* From the Department of Bacterial Disease, Division
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consent was obtained from all volunteers in accord-
ance with US Army regulations. Selection of the
vaccine and control groups was similar to that in the
previous study (Artenstein et al., 1970b). Briefly,
within a few days of arrival at the camp every fifth
man as listed on the training roster was offered the
meningococcal vaccine just prior to receiving his
mandatory immunizations (oral poliomyelitis vaccine,
tetanus toxoid, and influenza vaccine). The contro I
group consisted of the remaining 80% of new
recruits. No placebo vaccine was administered.

Vaccine

Group C meningococcal vaccine was prepared
by the method of Gotschlich (Gotschlich, Liu &
Artenstein, 1969). Lot C-6 was produced by the
Department of Biologics Research, Walter Reed
Army Institute of Research. Lots C-7 and C-8 were
prepared by the Squibb Institute for Medical Re-
search, New Brunswick, N. J. (under a contract with
the US Army Medical Research and Development
Command). The dose of vaccine administered was
50 ,ug by subcutaneous injection.

Detection ofreactions and disease

Illness in recently vaccinated subjects was evaluated
by dispensary physicians and the Preventive Medicine
Officer at the training centre who maintained the
records of vaccination. Clinical diagnosis of menin-
gococcal disease was made by hospital physicians
who were unaware of the vaccination status of the
patient. Only those cases in which meningococci
were recovered from cerebrospinal fluid or blood
were counted in tabulations of the attack rate.
Methods for the identification of isolates have been
published (Evans, Artenstein & Hunter, 1968).
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RESULTS

A total of 74 654 recruits were observed during
the 8 weeks of basic training. There were 14 482
men in the vaccine group and 60 172 in the control
group (Table 1).

Table 1. Distribution of vaccine and subjects by post

Post Vaccine
lot

Fort Ord C-8

Fort Lewis C-6, C-7

Fort Leonard Wood C-8

No. of No. of
men in men in
vaccine control
group group

7 886 33 173

3 879 15 977

2717 11022

Total

41 059

19 856

13 739

No systemic reactions to the vaccine were noted
in this trial. Transient local reactions consisting of
erythema and occasional swelling have been observed
but caused no significant morbidity.
A total of 36 cases of bacteriologically confirmed

group C meningococcal disease occurred. The
distribution of illnesses at the three posts is shown
in Table 2. No cases of disease were associated with
other serogroitps of meningococci. One case of
group C disease occurred in a recruit at Fort Ord
who had received polysaccharide vaccine 9 days prior
to the onset of the illness.
When the results from the three posts were com-

bined, the difference in distribution of cases between
the vaccine and control groups was statistically
significant (X2 = 6.67, P 0.01). The reduction in
attack rates was consistent with a protective effect
of 86 O against group C meningococcal disease.

Table 2. Rate of occurrence of group C meningococcal
disease in army recruits; i.e., number of cases per

thousand per 8 weeks

Vaccine group Control group
Post

No. cases, Rate No. cases Rate

Fort Ord 1 a( 0.13 7 0.21

Fort Lewis 0 23 1.44

Fort Leonard Wood 0 5 0.45

35

" Onset 9 days post vaccination.

DISCUSSION

The results of this field test of group C meningo-
coccal polysaccharide vaccine are almost identical
with those of the first field trial (Artenstein et al.,
1 970b). Our total experience in evaluating the
efficacy of group C vaccine in populations in which
20% of army recruits were immunized and then
randomly distributed among a much larger number
of non-vaccinated individuals is summarized in
Table 3. The combined results show a reduction in
disease rate consistent with a protective effect of
89.50% against group-specific disease.
Some details of the group C systemic illnesses in

two vaccinated recruits are of interest. Different
lots of vaccine (C-6 and C-8) were used in each man.
The two illnesses were mild; in fact, the second was
simply a nonspecific febrile illness with a positive
blood culture. However, such mild illnesses have
been observed occasionally in recruits who have not
had polysaccharide vaccine. Serum immunoglobulin
levels were measured in one patient and were normal.
Both individuals had haemagglutinating antibodies
to group C antigen in the first serum obtained after
onset of illness, but it was not possible to determine
whether this antibody was induced by vaccine or
infection.
No adverse reactions attributable to the vaccine

have been observed in over 30 000 young adult
volunteers who have received the group C poly-
saccharide. One of the 3 000 marines vaccinated by
Devine (Devine et al., 1970) was reported to have
become ill within 3 days of receiving meningococcal
vaccine. In view of the clinical picture of fever and
polyarthritis and an associated antistreptolysin 0
serum antibody increase in this patient it seems
reasonable to conclude that the illness represents an
episode of rheumatic fever and not a reaction to
meningococcal vaccine.
The group-specific nature of the protection pro-

vided by the group C polysaccharide vaccine is
indicated by two types of observation. Although all
cases of meningococcal disease in the second field
trial were due to group C organisms, in the first trial
(Artenstein et al., 1970b) the attack rate of group B
disease was higher among vaccinated recruits than
among controls. Secondly, carrier studies have
shown significant reduction in the acquisition of
group C meningococci by vaccinated subjects com-
pared with controls, although carrier rates for
meningococci of all serogroups were similar (Arten-
stein et al., 1970b; Devine et al., 1970; Gotschlich,

1 0.069
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Table 3. Efficacy of group C vaccine

Vaccine group Control group
Trial year Reference

No. of men No. of cases No. of men No. of cases

1968 145 0 483 4 Gotschlich et al. (1969b)

1969 13 763 1 54 309 38 Artenstein et al. (1 970b)

1969-70 14 482 1 60 172 35 -

total 28 390 2 114 964 77

cases/1000 0.07 0.67

Goldschneider & Artenstein, 1969b). On occasion,
the reduction in group C carriage among vaccinees
was accompanied by an increase in the carrier rate
of other serogroups (Artenstein et al., 1970b;
Gotschlich, Goldschneider & Artenstein, 1969).
Thus, the wide-scale use of a monovalent vaccine
may result in the emergence of other serogroups as
causes of disease. A similar phenomenon has been
observed with live adenovirus vaccines (Buescher,
1967).
Because of the group-specificity of the protection

demonstrated for the group C polysaccharide and
considered likely for the A and B polysaccharides,
it seems clear that a polyvalent vaccine will be

required to provide satisfactory control of meningo-
coccal disease. Such a polyvalent vaccine should
contain the A, B, and C group antigens since strains
of these serogroups cause over 90% ofmeningococcal
disease.

Other serogroups, such as X, Y, Z of Slaterus
(Slaterus, 1961) and 29E and 135 (Evans, Artenstein
& Hunter, 1968), are now infrequent causes of
disease (Artenstein, Schneider & Tingley, 1971).
However, the effects of widespread use of a poly-
valent vaccine against groups A, B, and C on overall
meningococcal ecology cannot be predicted. There-
fore, the need for vaccines against other meningo-
coccal serogroups remains to be determined.
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RItSUME
INFECTIONS MlNINGOCOCCIQUES: 2. ESSAI PRATIQUE D'UN VACCIN ANTIMENINGOCOCCIQUE

A BASE D'ANTIGtNES POLYSACCHARIDIQUES DU GROUPE C EN 1969/70

On a injecte un vaccin antimeningococcique contenant
des antigenes du groupe C a un echantillon de 20% de
recrues de l'armee americaine a leur arrivee au centre
d'entrainement en 1969/70. Chaque volontaire a reru
une dose de 50 ,ug. Aucune preparation n'a ete admi-
nistree au groupe temoin (80% des recrues).
Un cas d'infection meningococcique du groupe C a et

observe parmi les 14 482 sujets vaccines, alors que
35 cas bacteriologiquement confirmes ont ete enregistres
parmi les 60 172 recrues du groupe temoin. Cette diff-
rence statistiquement significative (P< 0,01) demontre
l'efficacite de la vaccination dont le pouvoir protecteur
est estime a 86o%. Le vaccin n'a suscite aucune reaction
notable.
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