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CASE REPORTS

Infective conjunctivitis and corneal scarring in three
brothers with sex linked hypogammaglobulinaemia
(Bruton's disease)

T T Hansel, D P O'Neill, M L Yee, J M Gibson, R A Thompson

Abstract
The ocular findings in three brothers with
Bruton's disease are reported. All three boys
had purulent conjunctivitis, but the two older
brothers also developed marked corneal scar-
ring with visual impairment. Haemophilus
influenzae was cultured from conjunctival
swabs; it was resistant to neomycin but sensi-
tive to chloramphenicol. Tear analysis showed
that the three subjects had normal levels of
lysozyme but no detectable IgA.

of hypogammaglobulinaemia in the UK (1955-
70) describes conjunctivitis and blepharitis,
together with more serious recurrent corneal
ulceration and keratitis, as occasional presenting
features of antibody deficiency.' In a study of
primary immunodeficiency diseases Franklin et
al noted three cases of Bruton's disease with non-
follicular, non-purulent conjunctivitis associated
with a superficial keratitis.'4 From one of these
cases Haemophilus influenza type b was isolated.

In 1952 Lieutenant-Colonel Ogden C Bruton, an
American paediatrician at the Walter Reed Army
Hospital, described a boy with recurrent infec-
tions and absent serum immunoglobulins.'2
Bruton's disease comprises sex linked hypo-
gammaglobulinaemia, in which there is an
inherited defect in B lymphocyte maturation,
with consequent failure of antibody produc-
tion.3 5 Diagnosis depends on the very low levels
of all classes of immunoglobulins, the absence of
circulating B cells, and a possible family history
of affected male relatives.

Sex linked hypogammaglobulinaemia is a rare
disease, accounting for a minority of cases of
primary hypogammaglobulinaemia. Boys with
the condition generally present with severe
respiratory tract infections between 4 months
and 2 years of age. The delay in onset of
symptoms is due to transplacental passively
acquired maternal antibody, which provides
initial protection against micro-organisms.
Infection is generally with bacteria such as
Streptococcus pyogenes, Haemophilus influenzae,
or Neisseria meningitidis, reflecting the role of
antibody in opsonisation of encapsulated
bacteria. In addition, patients with primary
hypogammaglobulinaemia are susceptible to
mycoplasma infections of the lungs, joints, and
urinary tract, as well as chronic echovirus
encephalitis/myositis.'l0
The treatment of Bruton's disease consists of

lifelong immunoglobulin therapy, generally
given as weekly intramuscular injections or
three-weekly intravenous infusions. Infective
episodes should be countered by aggressive
antibiotic therapy, and postural drainage is bene-
ficial for expulsion of purulent sputum.
The ocular complications are scantily docu-

mented." '2The Medical Research Council study

Case reports
We consider three Caucasian brothers with
Bruton's disease, the mother having the two
older sons (aged 11 and 9 years) from a first
marriage and the youngest son (aged 9 months)
from a second marriage. The mother was unfor-
tunate in that all three of her offspring were
affected males. All three boys had marked hypo-
gammaglobulinaemia involving all immuno-
globulin classes, and lymphocyte surface marker
analysis revealed absent mature B cells.
The oldest boy presented at the age of

31/2 years. He had a chronic cough and had
developed a septic arthritis in the right knee.
Staphylococcus was cultured from the joint, and
serum antibody deficiency was detected (IgG
0-01 g/l, IgA 0-05 g/l, IgM 0-05 g/l). After initial
treatment with intramuscular flucloxacillin and
oral fucidin, followed by three-weekly replace-
ment intravenous immunoglobulin, his joint and
respiratory symptoms settled. The middle
brother developed an effusion on his right knee
at age 3 years and a perianal abscess at 6 years,
but has otherwise remained well on immun-
globulin therapy. The youngest brother began
immunoglobulin therapy at age 6 months and
remains healthy. On therapy all three brothers
have maintained serum IgG levels at >4 g/l.
The older two boys have had episodic purulent

conjunctivitis with associated photophobia over
a three-year period, while the youngest boy
has had two episodes of mild conjunctivitis.
Haemophilus influenza was repeatedly cultured
from conjunctival swabs. The two older brothers
were initially treated with a course of chlor-
amphenicol ointment for a fortnight, followed by
neomycin ointment when required. Despite
apparently slight conjunctival inflammation and
discharge both older boys have developed
marked corneal scars. The oldest boy has
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Infective conjunctivitis and corneal scarring in Bruton's disease

Figure 1: External photograph ofcornea ofoldest brother
showing multiple central corneal opacities.

multiple, stromal corneal scars bilaterally, wi
vision at 6/12 in each eye (Fig 1). The middle b
has a central corneal scar, with 6/36 vision on t
right, but no scars and 6/12 vision on the le
The youngest brother has had two episodes
haemophilus conjunctivitis, but has no corn
scarring. All three brothers were treated witl
one-month course of ocular chlorampheni(
ointment, resulting in their conjunctivae bei
free from inflammation. The boys were th
given a one-week course of oral trimethopr
together with ocular chloramphenicol.

Material and methods
Single radial immunodiffusion (Mancini tec
nique) was used to measure immunoglobuli
(IgG, IgA, and IgM) in tears and saliva, wh
double diffusion (Ouchterlony technique) det(
mined the presence or absence of secrete
component in tears and saliva.

Quantitative estimation of lysozyme in tez
was undertaken by measuring the lysis
Micrococcus lysodeikticus (Sigma).'5 Human m:
lysozyme (Sigma) was used as referee
standard. M. lysodeikticus (10 mg) was d
solved in phosphate buffer (pH 6-24, 10 ml) a
incubated at 40C for 2 hours. This suspensi
(0 5 ml) was added to agarose (Miles, 1-7%
phosphate buffer, 4 5 ml boiled for 5 min a
cooled to 560C). The mixture was poured on
glass plates and allowed to set, before wells wc
cut with a punch (5 1d well volume). Samp
(5 [1) were applied to wells and incubated for
min at 370C. The diameter of the circle of ly
round wells was measured (the mean of t'
perpendicular graticule readings) in relation
the calibrant titration.

Conjunctival swabs were directly spread
blood agar and mycoplasma media. Blood as
plates were incubated aerobically and anaerob
ally. Conjunctival swabs were transported
chlamydia transport medium prior to culture

TABLE I Levels ofimmunoglobulins (Ig), secretary component (SC), and lysozyme in tears
from three brothers with X-linked hypogammaglobulinaemia

Patient IgG IgA IgM SC Lysozyrm
Oldest brother 0-04 (0 05) ND (0-54) ND Present 2-0 (1 0)
Middle brother 0 03(0 04) ND (0-42) ND Present 1 0(0 90
Youngest brother 0-02 (0 02) ND (0-17) ND Present 0-65 (048

Levels are quoted as g/l, with values for an age and sex matched normal control (without ocular
disease) given in brackets. ND=not detectable.

McCoy cells treated with cycloheximide, fol-
lowed by modified Giemsa staining for typical
chlamydia intracytoplasmic inclusion bodies.
Haemophilus influenzae isolates were serotyped

X and biotyped by the Public Health Laboratory
X Service (PHLS) Haemophilus Reference Unit at

the John Radcliffe Hospital, Oxford.

Results
The tear analysis is shown in Table 1.

Initial conjunctival and nasopharyngeal swab
cultures from all three boys yielded heavy

> growths of non-encapsulated Haemophilus
influenza of serotype II. Following treatment
with 1% chloramphenicol ointment, a light
growth of haemophilus remained in the conjunc-

,ith tiva of one boy, the other brothers having
)oy negative conjunctival cutures.
the
ft.
of Discussion
eal Three brothers with Bruton's disease and infec-
h a tive conjunctivitis are presented, the two older
col boys developing corneal scarring with visual
ing impairment. The conjunctivitis was clinically
ien low grade, with slight purulent exudate and little
rim erythema, but nevertheless corneal scars suffici-

ent to impair vision developed.
Humoral antibacterial activity in normal tears

is mainly due to lysozyme and IgA. When males
with Bruton's disease receive intravenous

ch- immunoglobulin therapy, adequate levels of
ins serum IgG can be achieved, but the serum levels
iile of other immunoglobulin classes are unchanged.
:er- Hence patients' tears contain IgG but no detect-
:ry able IgA, with a conjunctival IgA deficiency

possibly contributing to their vulnerability
ars to infective conjunctivitis. However, it must
of be stressed that patients with selective IgA
ilk deficiency are not at particular risk of bacterial
ice conjunctivitis.
lis- Non-encapsulated Haemophilus influenza is
Lnd present in the nasopharynx of most healthy
ion children but normally constitutes less than 2% of
in the bacterial flora. Haemophilus may cause both
ind upper and lower respiratory tract infections, as
[to well as sporadic or epidemic conjunctivitis, dis-
ere turbing immune mechanisms in the eye by
les production of an IgA protease.'6 Therapy for
90 haemophilus conjunctivitis in Bruton's disease is
7sis primarily by a topical antibiotic to which the
wo bacterium is sensitive.
to Following treatment with ocular chlor-

amphenicol all three brothers had prompt
on resolution of their conjunctivitis. However, a
gar light growth of haemophilus remained in one
)ic- brother, and all three boys are being treated with
in ocular and oral antibiotics. This is in an effort to
in eradicate nasopharyngeal carriage, since haemo-

philus carried in the nasopharynx could ascend
the lacrimal duct to reinfect the conjunctiva.

's Treatment of all three brothers was undertaken
to minimise cross infection.

7 Neomycin-resistant chloramphenicol-sensitive
haemophilus was cultured from the conjunctivae

I) of all three brothers. This resistance could have
5) developed after prolonged neomycin therapy,

and may be due to drug destroying enzymes such
as phosphotransferases and acetyltransferases.
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The presence of non-encapsulated strains of
biotype II in all three boys suggests that cross
infection may have occurred. However, the
presence of haemophilus does not prove that the
bacterium is directly responsible for the
conjunctivitis and corneal scarring.
Our experience suggests that patients with

antibody deficiency and haemophilus conjuncti-
vitis may be at risk ofdeveloping corneal scarring
despite relatively mild conjunctival symptoms
and signs. In these patients we suggest careful
microbiological assessment, followed by treat-
ment with suitable ocular and oral antibiotics,
combined with regular ophthalmic review.

We are grateful for the assistance of Dr J B Skelton and Dr M P E
Slack of the PHLS Haemophilus Reference Unit at the John
Radcliffe Hospital, Oxford.
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