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[ Abstract] Objective To evaluate the influence of benzalkonium chloride (BAK) in anti-glaucoma
medication on intraocular pressure and ocular surface. ~ Methods A Meta-analysis was performed. The literature
about anti-glaucoma medications published in PubMed, EMbase, Cochrane Library from January 1,2000 to December
31,2016 were comprehensively searched to identify eligible studies. Randomized controlled trials ( RCT) for
intraocular pressure and ocular surface disease in anti-glaucoma eye drops with or without BAK in various types of
glaucoma or ocular hypertension patients aged >18 years were collected. EXCEL tables were used to count the relevant
data and Cochrane collaboration’s tool was used to assess the risk of bias system and to evaluate the quality of studies.
RevMan 5.3 and Comprehensive Meta Analysis (CMA) V3 were used to perform the Meta-analysis of all RCT.
Results Thirteen RCTs were incorporated. With BAK or without BAK, anti-glaucoma eye drops could efficiently
decrease intraocular pressure, meanwhile this comparison had no significant difference ( SMD: -0.00,95% CI.
-0.063-0.063,P=0.99,I=0%) . Adverse events including conjunctival hyperemia,dry eye and keratitis between
the two groups were analyzed. During the follow-up period, conjunctival hyperemia, dry eye and keratitis were the main
adverse reactions. A random effect model was used for conjunctival hyperemia Meta-analysis, and the fixed effect
model was used for dry eye and keratitis Meta-analysis. The combined effect values of conjunctival hyperemia, keratitis
and dry eye were OR=1.163,95% CI.:0.896-1.509,P=0.257,I°=51.6% ;OR=1.15,95%CI.0.76-1.76,P =
0.50,°=0%;0R=1.13,95%CI;0.79-1.61,P=0.51,I" = 40%. Systematic comparison result showed that there
were no statistically significant differences in the three adverse reactions between the two groups (all at P>0.05).
Conclusions This Meta-analysis indicates that the reduction in intraocular pressure achieved by BAK-free eye drops

is equivalent to the effect of eye drops with BAK, and the short term use of eye drops with BAK doesn’t change the
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incidence of conjunctival hyperemia, keratitis and dry eye.
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Study name Statisics for each study Std diff in means and 95% CI
Std diff Standard Lower  Upper Relative Relative
inmeans error  Variance limit limit ~ Z-Value p-Value weight  weight
CMF -0.007 0.085 0.007 -0.173 0.159 -0.080 0.936 -+ 14.50
Fogagnolo P 0.240 0.317 0.101 -0.382 0.862 0.756 0.450 1.03
Gandolfi S 0.031 0.108 0.012 -0.181 0.243 0.287 0.774 ::: 8.87
Mundorf 0.040 0.099 0.010 -0.155 0.234 0.399 0.690 i —— 10.55
P Denis =-0.263 0.174 0.030 -0.604 0.078 -1.510 0.131 -+ 3.43
Day DG =0.037 0.085 0.007 -0.204 0.130 -0.434 0.6064 —H 14.28
Jean Francois 0. 160 0.104 0.011 -0.364 0.044 -1.535 0.125 _:l__ 9.56
Shedden A =0.046 0.125 0.016 -0.291 0.198 -0.373 0.709 —— 6.69
Lewis RA 0.039 0.079 0.006 -0.116 0.194 0.491 0.624 16.53
Y Kitazawa ~ 0.182 0.104 0.011 -0.022 0.385 1.744 0.081 -l 9.58
Gross RL =0.003 0.194 0.038 -0.384 0.378 -0.015 0.988 ' 2.75
Hamacher  0.011 0.216 0.047 -0.412 0.434 0.050 0.960 000030100y 03

=0.000 0.032 0.001 -0.063 0.063 -0.009 0.993 Favours A Favours B

2 2HEmEXREREERELRILE Favours A: % BAK;
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Figure 2  Forest plot and Meta-analysis of intraocular pressure

reducing efficacy between the two Kkinds of anti-glaucoma eye drops
Favours A :with BAK; Favours B:without BAK; CI: confidence interval
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Figure 3 Funnel plots of studies included in the Meta-analysis
SMD :standard mean difference
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Figure 4 Forest plot and Meta-analysis of conjunctival hyperemia
between two kinds of anti-glaucoma eye drops P with BAK; PF;

without BAK; OR ;odds ratio; CI;confidence interval
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Figure 5 Forest plot and Meta-analysis of conjunctival hyperemia

between < 12-week-administration and = 12-week-administration of

the two Kkinds of anti-glaucoma eye drops P :with BAK;PF . without
BAK ; OR :0dds ratio; CI: confidence interval
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Figure 6 Forest plot and Meta-analysis of dry eye between the two
kinds of anti-glaucoma eye drops P with BAK; PF; without BAK;

OR ;odds ratio; CI; confidence interval
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Figure 7 Forest plot and Meta-analysis for dry eye between <12-
week-administration and = 12-week-administration of the two kinds

of anti-glaucoma eye drops P ;with BAK;PF:without BAK; OR:odds

ratio ; CI; confidence interval
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