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Background: Glaucoma is the leading cause
of irreversible blindness incapacitating over 80
million people worldwide1-3.  Several
pathogenetic mechanisms have been
postulated to explain the optic nerve damage
that occur in POAG among which genetic
predisposition is prominent. Gene-Linkage-
based studies have identified genes associated
with POAG: Myocilin, Optineurin, WDR36, Tank-
Binding Kinase (TBK1) and APbb24-10.
Objective: To investigate the prevalence of
myocilin gene mutation in adult-onset POAG
patients and non-glaucoma subjects who are
indigenes of Rivers State.
Methods:  This was a comparative cross-
sectional study of the prevalence of mutations
in myocilin gene among established adult-onset
primary open angle glaucoma patients and their
age and sex-matched non-glaucoma
phenotypical ly normal subjects who are
indigenes of Rivers State recruited from the 23
LGAs in Rivers State through a multi-stage
random sampling technique.
Sample size was determined from the formula
for comparing two proportions11:

• Where:  n   = minimum sample size
• Z/2 = standard normal deviate (5% level of

significance = 1.96)
• Z1- = standard normal deviate

corresponding to a power of   80%   = 0.84
• P1 = 4.4% = 0.044 (prevalence of myocilin

mutation among patients with adult-onset
glaucoma in Ghana was 4.4%12

• P2 = 1% = 0.01 (prevalence of myocilin
mutation in the general non-glaucoma
population was 1%13

• P1 – P2 = the smallest difference between
two groups

Substituting the values of Z/2, Z1-, P1 and P2
in the formula;
          n
An adjustment for non-response rate of 10%

392.2   393 persons in each group

Clinical assessment combined with findings
from clinical records were used. Venous blood
from the study participants were obtained for
genomic analysis. DNA was extracted;
amplified; with specific primers for myocilin
using polymerase chain reaction.  Bioinformatic
analyses were done with Simple Modular
Architecture Research Tool (SMART) software;
for protein domain structure prediction and
Molecular Evolutionary Genetics Analysis
(MEGAX) for evolutionary genetic analyses.
Statistical Package for Social Sciences (SPSS)
Version 25 was employed for demographic and
inferential statistics. A p-value of < 0.05 was
considered significant.
Results: Total of 786 participants participated
in the study (Table 1). The mean age for each
study group was 59.8 ± 11.8 years. The
prevalence of myocilin gene mutation (MYOC)
in the overall study population was 5.3%, in the
POAG group was 8.4%, and 2.3% in the non-
glaucoma group (Table 2). This observed
difference was statistically significant
(p=0.042). The mean intraocular pressure for

n
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the non-glaucoma phenotypically subjects was
13.8mmHg and in the adult-onset Primary Open
angle Glaucoma subjects-15.2mmHg. The
difference in the mean IOP of the different
groups was not statistically significant

(p=0.076). Eighty-three percent of the subjects
with adult-onset POAG and 4.6% of the
respondents in the non-glaucoma group had
positive family history of glaucoma (Table 3).

Table 1: Age-Gender characteristics  of the study population

Va r ia b les Distr ibution in Adult Distr ibution in Nor mal Total (%) Chi -Squar e p - Va l ue
onset POAG cases subjects n=393 Va lue
n=393
(n) (%) (n ) (%)

Gender
Male 197 (25.1) 196 (24.9) 393 (50)
Female 196 (24.9) 197 (25.1) 393 (50)
Tota l 393 ( 50 ) 393 ( 50 ) 786 (10 0)

Age Group (Years)
40-49 91 (11.6) 91 (11.6)
50-59 108 (13.7) 108 (13.7)
60-69 117 (14.9) 117 (14.9)
70-79 48 (6.1) 48 (6.1)
80-89 29 (3.7) 29 (3,7)
Tota l 393 ( 50 ) 393 ( 50 ) 786 (10 0)

                  Mean age = 59.8±11.8             Age Range 40 to 86 years              0.000       1.000

Table 2: Prevalence of mutation in the myocil in gene among in the two groups

Mutat ion in  Myoci l in Mutat ion in  Myoci l in TOTA L Prevalence

g en e g en e

P R E S E N T ABS ENT

POAG patients Group 33 360 393 8.4%

Non-Glaucoma Group 9 384 393 2.3%

TOTA L 4 2 74 4 786 p-value = 0.042

Table 3:  Famil y History of Glaucoma in the Study Populat ion

Posit ive Famil y  History N ( % ) N ( % ) Tota l ( % ) Ch i - p -va lue

of G laucoma Square

te s t

First Degree Relative 326 (83.0) 18 (4.6) 344 (43.8) 573.99 0.000

Second Degree Relative 120 (30.5) 12 (3.1) 132 (16.8)

Unaware 67 (17.0) 375 (95.4) 442 (56.2)

Tota l 393 393 786
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Discussion:  The prevalence of mutation in
myocilin gene in the overall study population
was 5.3%, 8.4% among POAG group and 2.3%
among the control group. This observed
difference was statistically significant. Our
findings compare well with the work of Challa
et al., in Ghana12 and Fingert et al., in the United
States of America13. Variations in the degree
of expressivity and penetrance of genetic trait
could be the reason for the lack of
glaucomatous damage in the non-glaucoma,
phenotypically normal subjects who tested
myocilin gene mutation positive.
Conclusion: Mutations in myocilin gene are
associated with adult-onset POAG in Rivers
State and its use as a biomarker for POAG
needs further investigations.
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