
Letters to the Editor 243

(1993) Molecular analysis of Hurler syndrome in Druze and
Muslim Arab patients in Israel: multiple allelic mutations
of the IDUA gene in a small geographic area. Am J Hum
Genet 53:330-338

Flint J, Harding RM, Clegg JB, Boyce AJ (1993) Why are some
genetic diseases common? distinguishing selection from
other processes by molecular analysis of globin gene vari-
ants. Hum Genet 91:91-117

Heinisch U. Zlotogora J, Kafert S, Gieselmann V (1995) Multi-
ple mutations are responsible for the high frequency of
metachromatic leukodystrophy in a small geographic area.
Am J Hum Genet 56:51-57

Jaber L, Bailey-Wilson JE, Haj-Yehia M, Hernandez J, Sohat
M (1994) Consanguineous matings in an Israeli-Arab com-
munity. Arch Pediatr Adolesc Med 148:412-415

Motulsky AG (1995) Jewish diseases and origins. Nat Genet
9:99-100

Richard I, Broux 0, Allamand V, Fougerousse, Chiannikul-
chai N. Bourg N, Brenguier L, et al (1995) Mutations in
the proteolytic enzyme calpain 3 cause limb-girdle muscular
dystrophy type 2A. Cell 81:27-40

Rund D, Cohen T, Filon D, Dowling CE, Warren TC, Barak
I, Rachmilewitz EA, et al (1991) Evolution of a genetic dis-
ease in an ethnic isolate: beta-thalassemia in the Jews of
Kurdistan. Proc Natl Acad Sci USA 88:310-314

Address for correspondence and reprints: Dr. Joel Zlotogora, Hadassah Uni-
versity Hospital, P.O. Box 12000, Jerusalem 91120, Israel.
© 1996 by The American Society of Human Genetics. All rights reserved.
0002-9297/96/5801-0029$02.00

Am. J. Hum. Genet. 58:243-244, 1996

The Distinction Between Juvenile and Adult-Onset
Primary Open-Angle Glaucoma

To the Editor:
Because of the significant differences between the juve-
nile and adult forms of open-angle glaucoma, especially
with regard to inheritance, prevalence, severity, and age
of onset, we read with interest the recent publication by
Morissette et al. (1995), describing a pedigree with a
phenotype that overlaps the distinctive features of juve-
nile-onset open-angle glaucoma (JOAG) and adult-onset
primary open-angle glaucoma (usually abbreviated as
POAG or COAG). These authors conclude that a gene
mapped to human chromosome lq21-q31 (GLC1A) can
be responsible for both juvenile and adult forms of open-
angle glaucoma. The implications of such a result could
be extremely important, in light of the high prevalence
of the adult form of the disease. However, while the
data presented in this report suggest that variable ex-
pressivity of the GLC1A gene may lead to a broader
range of onset for this form of juvenile glaucoma, these

data do not identify the GLC1A gene as an important
cause of POAG. To prevent misleading interpretations
of this and similar studies, we wish to clarify the distinc-
tion between the juvenile and adult forms of open-angle
glaucoma.
Glaucoma is a term used to describe a disease process

that results in a loss of retinal ganglion cells, causing a
characteristic degeneration of the optic nerve. Typically
the deterioration of the optic nerve is associated with
an elevation of intraocular pressure that is probably re-
lated to the pathogenesis of the disorder. The ocular
structures comprising the fluid pathways that contribute
to the variation in intraocular pressure are located in
the "angle" created by the junction of the cornea with
the iris. Clinical descriptions of the various types of glau-
coma often refer to the appearance of the angle; in par-
ticular, glaucoma is frequently divided into the open-
angle and closed-angle subtypes. Closed-angle glaucoma
is very rare and is usually caused by anatomical abnor-
malities. Open-angle glaucoma is much more common
and is likely to result from a number of different, and
as yet undefined, physiological and biochemical abnor-
malities. Although glaucoma eventually causes a com-
plete loss of sight, the destructive process is usually very
slowly progressive, and most patients are unaware of a
loss of vision, or any other symptom, until quite late in
the course of the disease. Of the many different types
of glaucoma, the most common is POAG, which affects
individuals in the later decades of life, with an onset
usually after the age of 50 years (Armaly 1962, 1969).
A rare form of glaucoma that has been recently well
studied is the primary open-angle glaucoma of juvenile-
onset (JOAG). Unlike the adult-onset disease, the juve-
nile type almost always develops before the age of 40
years and is an unusually severe form of the disease,
frequently causing substantial visual impairment in af-
fected individuals (Wiggs et al. 1995). While the adult
form of the disease is likely to be inherited as a complex
trait, without an obvious segregation pattern, the juve-
nile form is inherited as an autosomal dominant Mende-
lian trait with high penetrance. One locus for JOAG has
been mapped to human chromosome lq21-q31 (Shef-
field et al. 1993; Richards et al. 1994; Wiggs et al. 1994).
The clinical phenotype of the pedigrees shown to be
linked to the lq21-q31 region is remarkably uniform
(Johnson et al. 1994; Wiggs et al. 1995).

In the recent publication by Morissette et al. (1995), a
common haplotype derived from microsatellite markers
located in the lq21-q31 region segregates with the dis-
ease phenotype in 40 individuals included in this study.
Of these 40, 36 were documented to develop the disease
before the age of 40 years and consequently were desig-
nated as JOAG. The remaining four were first diagnosed
at ages 44, 47, 53, and 62 years. Because the disease
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was diagnosed after the age of 40 years, these individuals
were felt to have clinical features more in line with the
adult form of the disease (POAG or COAG). Hence, the
authors conclude that the gene located in the 1q21-q31
region can be responsible for both the juvenile and adult
forms of the disease. We contend that onset before age
40 years is an arbitrarily defined distinction between the
two forms of the disease. The severity of the glaucoma
afflicting the majority of the affected members of this
pedigree and the demonstration of simple Mendelian
inheritance suggest that the phenotype described in this
report is an example of variable expression of the JOAG
phenotype rather than true POAG. Moreover, because
of the insidious character of the glaucoma disease pro-
cess, clinically pinpointing the actual onset of the disease
is quite difficult. The possibility exists that these four
individuals had developed the disease prior to age 40
years. The data presented in this report suggest that the
age at onset of the form of juvenile glaucoma caused by
GLC1A may occasionally extend beyond the age of 40
years. However, one should not conclude from these
data that the GLC1A gene is commonly responsible for
the- very prevalent adult-onset form of the disease.
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