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A CASE REPORT WITH 18 EPISODES OF BACTERIAL
MENINGITIS DUE TO C5 DEFICIENCY.,

A, FARHOUDI MD, GH., GHORBANI

In previous studies some investigators have indicated
a rare but informative deficiency of C3, which is associa-
ted with increased susceptibility to severe life threaten-
ing infections by pyogenic micro-organisms(l,2,3) in par-
ticular pneumococcal infections.

Deficiency of C3 component which is the most important
of these proteins, due to its central role in both classi-
cal and alternative pathways, and biological effects of
its fragments, lead to severe and life threatening recur-
rent infections.

The first case report of C3 deficiency associated
with recurrent infection by pneumococcal and klebsiella

agents are described by Alper and his coworkers in 1972

(4).
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The cases of congenital C3 deficiency reported by
Ross and Densen(5) were either secondary to collagen vas-
cular disease, such as SLE, or Primary C3 deficiency
which developed into recurrent infections, such as bac-
terial meningitis. In this report we are presenting a
20 year old male patient who had 18 episodes of meningi-
tis due to congenital deficiency of C3 during 1961 to

1982, mostly pneumococcal meningitis.

Material and Methods:

Our patient with C3 deficiency, who has been follo-
wed up 1in department of immunology and allergy of Tehran
University since 1961 was referred to our department,
because he had recurrent bacterial meningitis.

He 1s the 5th child of a closly related parents of whom
three, cne girl and two boys have died due to meningitis.

According to his medical records, he had 18 attaeks
0of pneumococal meningitis several epilisodes of pneumonia,
and otitis media.

Humoral and cell-mediated investigations were perfor-
med on him and his family. Immunoglobulins and complement
‘were measured, using the single radial immunodiffusion
technigque(5) . B-cells were counted using immunoflurescen-
ce method (6} T-cells were counted by SRBC-Rosett techni-
gque{7).

Polymorphonuclear phagocytic activity test(bacterizal
kling) by NBT(8), Chemotaxis by Boyden modified procedure

(9) , and opsonization test by the method of Levinsky,and
Harvey (10},

Case report:
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SH.KH. a 20 year old male was adiitted to hospital
during the 18th episodes of meningitis, in May 1982 ,with
fever, vomiting and headache. According to his medical
records he had since 1961, when he was 10 months) 11
1982 (the last admission), 18 episodes of bacterial

meningitis, pneumonia, and purulant otitis media.

As shown in table 1:

Date | Age Episcdes Clinical findings Laboratory findings
1961 10m first bacterial meningitis _rﬁipl.Pneum.in CSF
1963 2y . second Pnenmonia+meningitis " " b
1966 § 4y. 3rd. Pneum.meningitis " " b
1967 | 5y. 4th Bacterial meningitistotit | " L i
1867 Sy, Sth second episode meningitis " " "
1568 By . &6th meningitis+mastoiditis " “ "
1969 8y . 7th Bacterial meningitis ” i s
1570 Oy . 8th " o “ " T
1972 ily. 9th Pnreumonia+meningitis " 1 "
1972 | 1ly 10th " " " " i
1973 { 12y 11th " " " " "
1973 32y 12th M " " n n
1975 | 14y 13th Bacterial meningitis " " &
1975 14y l4th r* " " " "
1975 l4y. 15th * " % " " W
1978 17y, 16t) H " 1 n " :
1980 19y, 1 TER " L " " s
1982 20v. lgth Bactrial meningitis Fneumﬂ:accus.
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During the last hospitalization, we investigated more to
find out the actual cause of the recurrent meningitis in
this patient. We studied not only anatomical defects, such
as minor fractures of the skull, dermoid cysts,the cranio-

nasal fistula, and absence of spleen{asplenia), which are

the commonest causes of the recurrent bacterial meningi- e

tis, but also we did all immunological tests available

to investigate probable immunodeficiency.

Results:

Physical examination: normal appearence, weight 90
kg. Helght= +176cm., BP= 120 mmHg,body temperature=39 C.
ENT examination showed bilateral perforated otitis media,
mastoidectomised scar surgery, left keratitis, and normal
fundoscopy of the eyes.
Radiological findings, on several occasions lobar pneumo-

nia, once Cardiomegaly were mentioned. Skull Xr perfectly
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noxmal, and abdominal C.T.scan ruled out asplenia, which

are the common causes of recurrent meningitis.

Laboratory investigations:

C.B.C: WBC=31100, mm3, PMN=77%, L=19%, Band=4% ,Hb=13q,
Hct=45% CSF examination results: Leukocyte=4500/ml,poly=
80%, lymph=20% Chemistry: protein=300mg/dl, sugar=20mg/d1,
Smears, and cultures on several times showed diplococcus
rneumecnia.

Immunological examination: the results of immunological

findings which were checked three times are summarized

in table 2 and 3.
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Tests First Second “hird
Immunogl. IgG 313mg/dl 880mg 547mg/4l.
Iga 359 290 92
IgM 144 160 52
Complement
components: CHS50 20% Zexro Zero
Clg 131mg 120mg /41
.C3 O 0 0
C4 71 71lmg/dl
C2 94% standard
G5 0%
Properdin 72%
Factor T 90%
Factor H 100%
Cc Cd not detectable.

Table 3: Immunological

findings:

Test Patient Control
T=-cell count 71% 70%
B-cell (Smigs) 22% 38%
Phagocytosis

NBT Normal Normal
Chemotaxis ! "
Opsonization Defective Normal
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As shown in table 2and 3, B-cell and T-cell counts
were normal in this patient. CH50 activity as tested
using Mayers method was zero(defective). The complement

components as tested on several occasions showed normal

results except for C3 component which was zero(defective),

and undetectable by single radial immunodiffusion techni-
gue on three occasions.
Cl,C4,C2, and C5 were normal.

Properdin, Factor I and Factor H were normal, which
means the inhibitor factors are normal.
The phagocytosis activity of PMN,NBT test with stimula-
ted, and unstimulated E-coli Endotoxine (Bacto:LPS-B
E-coli 026:B6) and Chemotaxis using Boyden method were
normal, but deposition on Zymosan and serum opsonization
activity of the patient were absolutly defective.
Looking on the genetic inheritance of C3 deficiency in
this patient, studied by family pedigree investigation

is shown in the following figure.
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The patient's father and mother are cousins and
after their close family marriage, they had 6 children,
as below:

1) A boy, who died immediatly aftex birth.

2) A boy, who was the third child of the family and died
at five years of age due to meningitis.

3) A girl, who was the fourth child of the family and
died at 2 years of age due to meningitis.

4) The first child of the family, a girl who is healthy
and 33 vears of age, is married to a close family andg
has a child who has neurofibromatosis.

5) Second child of the family, a male who is healthy

and 32 vears of age.

6) SH.KH., our case, w ho is the 6th child of the family.

Now he is 22 years old and is diagnosed to be C3 defici-
ent.
Patient's father has two brothers and three sisters who

are offsprings of unrelated family marriage, he 1s 55

and healthy. Patients mother is 50, healthy and has 2
brothers and one sister who are offsprings of unrelated

family marriage.

Discussion:

Reviewing the literature in the previous decade

shows that C3 deficiency and recurrent infections associ-

ated with it 1s relativly rare (Alper & Rosen 1978) (11).

A broad review in this matter is written by Ross &
Coworkers (5) who were able to report 14 cases of C3
deficiency, that most of them had recurrent infections
due to pneumococcal and Neisseria infections combined

with collagen vascular diseases, such as systemic lupus
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erythematosis (SLE), wvasculitis, and glomerulonephritis.

It is not indicated that whether C3 deficiency had prima-
rily caused both recurrent infections and collagen dise-
ases or C3 deficiency is secondry to these disorders,
and consequently had led to consumption and catabolism
of complement that finaly leads to recurrent infections,
However our patient is a very interesting case since
firstly recurrent infections mostly were pneumonia and
bacterial meningitis,Secondly in all episodes infections
were due to Streptococcal Pneumonia, and Thirdly in sﬁite
the fact that the patient had 18 episocdes of bacterial
meningitis he never had the CNS complications or sequel-
las which are very common in these kind of patients. He
is already brillant student, without any disorders in
his behaviour.

In addition looking at factors of regulating the
complement system either the classical or alternative

factors such as I, and H which inhibit the alternative

pathway were 96%, and 100% normal. In Othexr words C3 de-
ficiency is a primary cause of the frequent bacterxial
meningitis, and different to the previous reports(7).

In this patient othexr factors, which cause recurrent
bacterial meningitis such as skull fracture, and presen-
ce of fistula in the cranio-nasal septum were studied
and ruled out. Congenital absence of the spleen,or splen-
ectomy that can develop to recurrent meningitis was inves-
tigated in this case by radiology, and CT. scan, which
showed the presence of the spleen, the absence of dermoid
Cyst onm the skull skin was confirmed by neurosurgeon on

several occasions.

The opsonisation test in this patient as shown on
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Table 3 was defective, which could not be due to the
moderately low concentration of IgG (arround 300 mg3),
because even 50mg% of this immunoglobulin in serum is
sufficient for opsonisation, as mentioned by Scothill
(1977) . However the only cause for defective opsonization
in this case is the absence of C3 component of the com-
plement system.

We should draw the attention to this fact that C3 and
its fragments such as C3b, and C3a which are involved

in both opsonization activeity, and chemotaxis lead to
the pyogenic infections in particular meningitis.
According to the results optained in this patient on
Table 2 inhibitor, and activators of the complement sys-—
tem were normal, and undoubtedly C3 deficiency was pri-
mary and persistent in this case. The collagen-~vascular
disorder, and low level of C3 in some cases of glomeru-
lonephritis which cause transient infections were not
seen in our patient.

We were not able to test two other children of thig
family, but most probably they had been 3 deficient
that had led to bacterial meningitis, which cause their
death during childhood as mentioned above.

Acknowledgement: Dr. Turner, and Thompson from UK.
for rechecking the blood samples of this patient for com-

Plement components, and confirmed our tests.

References:

1} Abramson, N.: Alper, C.A.: Lachmann, P.J.;Rosen, F.

and Jandl, J., Deficiency of 3 inactivator inp man.

J. Immunol. 1971; 107, 19-27.




42 A,Farhoudi MD GH, Ghorbani

2} Scoothill, J. F., Harvey, B.A.M., A defect of the
alternative pathway of complement, Clin. Exp.Immuncl.
1977, 27, 30-33.

3) Alpexr C.A. Colten. H.R., GEAR, J.S.S. Rabson. A.R. é _____________ S —
Rosen. F.S. Homozygote human C3 deficiency, J.Clin.
Invest. 1976, 57, 222-229.

4) Brown, E.J. Hosea, S.W., Hammer, C.H. Burch, C.G. and
Frank, M.M.A. quantitative analysis of the interactions
of anti-pneumococcal antibody and complement in experi-
mental pneumococcal bacteremia, J.Clin. Invest. 1982,
69, 85-98.

5} Ballow, M., Shira, J.E., Soo Young Yang, and Day,N.X.,
Complete Absence of the ccmp?nent of complement in
man. J.Clin. Invest. 1975, 56, 703~710.

6) Alper, C.A., Propp, R.P., Klemperer, M.R., and Rosen,
F.S. Inherited deficiency of the third component of
human complement {C3).J.Clin.Invest. 1969,48,553-557.

7) Prellner, K.Complement in Pneumococcal infections

with varying degree of severity. Scand.J. Infect.Dis.
1981, 13,263-268.

8) Giebink, G.S.Dee,T.H.Kim,K, and Quie, P.G. Alterations
in serum Opsonization and complement levels in Pneumo-~
coccal disease, infection and immunity.Journal, Sept.
1980, vol. 29, P. 1062-1066.

9) Hans J.Muller-Eberhard, Complement-Immunoglobulin

relationship,Science,Jan. 1969,V0l.163,474-475.
10) Linch, DC Beverly PCL, Levinsky RJ. Brit.Med.Bull.

Prenatal Diagnosis of Immunodeficiency,Brit.Med.

Bull. 1982, 2, P.211-218,

11) Stephen C.Ross, MD. and Densen, MD, Complement

Deficiency States and Infection, Medicine, Vol. 63,

No. 5, 1984.



