
Short reports

Three cases of meningococcal
infection in a family, associated

with a deficient immune response

Three cases of group C meningococcal infection
occurred in a family of 2 parents and 9 children
aged between 1 and 14 years. The 4-year-old
child of this family was admitted to hospital with
meningococcal septicaemia and made an uneventful
recovery after treatment with sulphadimidine and
penicillin. Postnasal swabs were taken from the
rest of the family, and 2 other children were found to
be carrying group C meningococci. Chemopro-
phylactic sulphadiazine for 3 days was prescribed for
the whole family by the family doctor. Neverthe-
less, two weeks later another child, the 3-year-old,
developed group C meningococcal meningitis and
septicaemia and again this child was treated in
hospital and made a good recovery after therapy
with sulphadimidine, ampicillin, and cloxacillin.
Further doses of sulphadiazine for 3 days, and oral
penicillin for 5 days were prescribed for the family,
but 3 weeks later 2 children were found still to be
carrying strains of group C meningococci, and one

of these strains was now resistant to sulphadiazine
(MIC-5 -0 mg/lOOml). Rifampicin, 600 mg daily
for 2 days was given to the 2 carriers, but a further
treatment was required before the resistant strain
was eradicated in the 9 year old. 4 days after this,
a third child, aged 6, developed meningitis and
septicaemia. This was an overwhelming infection
with the sulphadiazine-resistant group C strain, and
the child died soon after admission to hospital with
no response to treatment with intravenous chloram-
phenical and hydrocortisone. One other child in

the family was found again to be carrying the
resistant group C meningococcus at this time. The
whole family were then treated with rifampicin, and
postnasal swabs taken from all members of the
family on several occasions subsequently were

negative for meningococci. The results of the
swabs taken from this family over the 3-month
period when the cases of meningitis developed are
summarized in the Table.

Samples of blood were taken from members of
the family when the third case occurred and estim-
tions of immunoglobulins and meningococcal
haemagglutinating antibody were made. Levels
of IgG and IgA were within normal limits but
levels of IgM were low except for 1 child and the
parents. Only 1 of the children had a high titre of
haemagglutinating antibody (Table). All the child-
ren had normal titres of blood group isohaemag-
glutinins. The antibody responses in this family
may be compared with those observed in a class of
13-year-old schoolboys where three cases of
meningococcal meningitis occurred. The boys who
had meningitis developed a brisk antibody response
and the carriers present in the class also produced
levels of antibody that were little changed when
estimatcd again after 4 months, despite eradication
of the carrier state by treatment (Fig.).

Discussion
Meningococcal haemagglutinating antibody has

be-n shown to be predominantly IgM and to
persist for many months after vaccination with
meningococcal polysaccharide (Artenstein, 1971;
Goldschneider, Lepow, and Gotschlich, 1972).
This antibody is group specific, but is not necessarily

BLE
Isolation of group C meningococci; and antibody and IgM levels

aAge Isolation of group C meningacozci Reciprocal
Family Ayge ______ __ --_ __ _ haemagglutination IgNMt

(yr) 13 Dec 14 Dec 2 Jan 24 Jai 1i Feb 3 March 7 March 8 March titre
1971 1971 1972 1972 1972 1972 1972 1912 8 March 1972

Father 35 - - - <4 32)
Mother 34 <- _ - <4 135
Child 1 14 <_- <4 61

2 13 C C - - 16 57
3 9 c-- 8 63
4 9 -C ~ C* 4 47
5 6 --M* <.4 82
6 5 ---1024 135
7 4 M C 4 34
8 3 - M - - <-4 56
9 1 -<4 36

-, group C meningococci not isolated from postnasal swab; M, meningitis/septicaemia; C, carriage of group C meningococci.
*Sulphadiazine-resistant.
tIgM expressed as % mean normal adult level. Adult normal, mean 100, range 50-180%; age 1-15 normal, mean 90, range 40-170%.

742

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.48.9.742 on 1 S

eptem
ber 1973. D

ow
nloaded from

 

http://adc.bmj.com/


Short reports 743

o-o antibody levels in meningitis
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FIG.-Persistence ofhaemagglutinating antibody (reciprocal
titre, vertical axis) to group C meningococci in 3 cases of
meningitis and in 10 carriers after treatment (school

outbreak).

associated with immunity to disease, which may be
more closely associated with bactericidal antibodies
(Goldschneider, Gotschlich, and Artenstein, 1969).
The haemagglutinating antibody titres observed in
this family were lower than we have observed in
patients who have recently carried or had clinical
meningococcal infections, and this was associated
with low levels of IgM and susceptibility to clinical
disease. Familial predisposition to meningococcal
septicaemia associated with IgM deficiency has been
described (Hobbs, Milner, and Watt, 1967), though
there is no constant association between the occur-
rence of meningococcal septicaemia and low levels
of IgM (Kelly, Storm, and Juckett, 1970). Circula-
ting antibody reduces the rate of acquisition of
meningococci (Gold and Artenstein, 1971), and the
re-establishment ofthe carrier state in the 3-year-old
child who had had meningitis 3 months previously
may also have been a manifestation of a deficiency of
immunity.

Summary
During a 3-month period there were 3 cases of

meningococcal meningitis in a family of 9 children.
Sulphadiazine chemoprophylaxis failed, and carriage
of the meningococcus continued in the family until
finally eradicated by the use of rifampicin. 8 of the
9 children were found to have both a low IgM level
and a low titre of meningococcal antibody.

We are grateful to Professor J. R. Hobbs for his advice
and to Dr. Fraser Williams for specimens from the
children admitted to hospital.
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Plasma and erythrocyte folate
concentrations in normal mature

infants
Assessment of folate status in normal mature

infants is a necessary preliminary to detailed
investigation of abnormal conditions. There is
evidence that maternal folate depletion is associated
with intrauterine growth retardation (Hibbard and
Hibbard, 1963) and also that infants of low birth-
weight show a tendency to develop folate depletion
(Strelling et al., 1966).

Blood folate concentrations in the newborn infant
are commonly higher than those in the mother
(Grossowicz et al., 1960; Landon and Oxley, 1971).
Several factors may influence these values, in
particular prenatal administration of folic acid
(Landon and Oxley, 1971). In most previous
studies of folate status in infants, only serum or whole
blood folate concentrations were measured (e.g.
Grossowicz et al., 1960; Landon and Oxley, 1971).
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