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The Short-Term Effect of Prostaglandin Analog Monotherapy on Corneal
Biomechanical Properties in Normal Tension Glaucoma Patients
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Purpose: To evaluate the effects of short-term prostaglandin analogues treatment on the corneal biomechanics of patients with
normal tension glaucoma.

Methods: This study included 52 eyes of 52 patients who were diagnosed with normal tension glaucoma. All patients were div-
ided into two groups; one group (27 eyes) received tafluprost while the other group (25 eyes) received travoprost. Intraocular
pressure, Biomechanical properties were measured by using goldmann applanation tonometer, ocular response analyzer before
treatment and at 8-week after treatment.

Results: The mean decrease in intraocular pressure, Goldmann-correlated IOP (IOPg), corneal-compensated intraocular pres-
sure by using Goldmann applanation tonometer, and Ocular response analyzer were statistically significant in total patients, ta-
fluprost, and travoprost group after using prostaglandin analogues (p < 0.001, p<0.001, p < 0.001, respectively). Corneal hyste-
resis showed no statistical differences after treatment in total, tafluprost and travoprost group but corneal resistance factor (CRF)
showed statistically significant decrease after using prostaglandin analogues in total, tafluprost, and travoprost group (p < 0.001,
p=0.025, p<0.001). Upon multivariate analysis, the higher initial IOPg and the lower initial CRF checked, the variation of CRF
(CRF in baseline — CRF at 8 weeks) got higher (8 = 0.134, p=0.017).

Conclusions: It is needed to carefully monitor and evaluate the effects of prostaglandin analogues on intraocular pressure asso-
ciated with initial intraocular pressure and the changes of CRF after prostaglandin treatment in normal tension glaucoma
patients. CRF is sensitive factor to short-term changes of intraocular pressure after prostaglandin analogues treatment, and it is
required to consider the properties of CRF when we evaluate between progression of glaucoma and corneal biomechanical
properties.
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Table 1. Clinical and ocular characteristics of the normal tension glaucoma patients groups
Total (n = 52) Tafluprost (n = 27) Travoprost (n = 25)
Age (years) 53.8 £ 15.2 523 + 14 55.1 £ 16.3
Female (%) 44.2 43.0 41.4
CCT (um) 555 +39.2 555 + 40 554 +39.2 0.697"
Axial length (mm) 24.84 + 1.71 2479 £ 1.71 24.89 + 1.75 0.800"
Baseline IOP (mm Hg) 16.29 + 3.70 16.44 + 3.68 16.15 + 3.79 0.795"
SE (diopters) 243 +3.22 -2.76 + 3.36 22,12 +3.12 0.442"
Visual field index 82.58 + 15.38 81.39 + 14.99 83.69 + 15.95 0.258"
MD (dB) -7.39 + 4.96 -7.4 +5.04 -7.38 + 4.98 0.491"
PSD (dB) 7.34 + 4.62 7.71 + 4.36 6.99 + 4.91 0.232"
Values are presented as mean + SD unless otherwise indicated.
CCT = central corneal thickness; IOP = intraocular pressure; SE = spherical equivalent; MD = mean deviation; PSD = pattern standard de-
"Mann-Whitney U-test between travoprost and tafluprost group; TChi—square test between tafluprost and travoprost group.
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Figure 1. Comparison of intraocular pressure (IOP) changes after dosing of tafluprost and travoprost. (A) Intraocular pressure
at baseline and after 8 weeks with tafluprost. (B) Intraocular pressure at baseline and after 8 weeks with travoprost. IOPcc = cor-
neal-compensated intraocular pressure; IOPg = Goldmann-correlated intraocular pressure; GAT = goldmann applanation

tonometer. *p < 0.001.

gt WH3E O (p=0.981), corneal resistance factor
(CRF)%= 10.64 + 2.07 mmHgo]| 4| 9.86 + 2.08 mmHg= &
o5t ZhA7} L]—E}L*E}(p<0 001). Talfluprost =2 Z-$- A
2 A} X7 8F T GAT, I0Pg 1&]1l I0Pcc+= Z+Z¢
1644 = 3.68 mmHgol|A] 14.68 + 3.40 mmHg , 16.97 +
4.14 mmHgo A 14.50 + 3.57 mmHg, 17.16 = 4.10 mmHg
oA 15.20 £+ 3.41 mmHg= §-2J3t o¢te] ZAAE Hch
(p=0.002, p=0.001, p=0.001, respectively; Fig. 1A). Z}a- A
A <} olx} 2 CH: 1049 = 1.65 mmHgo|A] 1036 +
1.81 mmHg (p=0.542)% G235 W3l= Rolx| ok,
CRF+= 10.92 + 1.809)|4 10.07 + 1.98 (p=0.025)% 52|35}

A st daE 2ok

Travoprost -2 GAT, IOPg 12|11 IOPcc7} 2+ 16.15
+ 3.79 mmHgo]4] 13.63 + 2.86 mmHg, 1624 + 4.84
mmHgo|| 4 13.34 + 3.53 mmHg, 16.87 + 4.23 mmHgo|| 4]
1425 + 310 mmHg® A& T goj3t ZAS war}
(p=0.033, p=0.001, p=0.001, respectively; Fig. 1B). Za Al
A o8k o1z} 2 CHE 10.11 + 1.67 mmHgo|A] 10.23 +
1.80 mmHg (p=0.633)% o3t Wsl= Ho|z] ok,
CRF: 1039 + 230 mmHgolA 9.66 + 2.19 mmHg
(p<0.00)Z EAAX SR Fo5t ZHAE e, tafluprost
o} FAst AuE B HrH(Table 2).

A& 0] CRF W3] w|z|i= QlAtof| tgh AakiAlof
A, CRF H3l2KX]& 7 CRF-A]& & CRF)& o], o=,

Z]& A I0Pcc (Model 1) 2 I0Pg (Model 2)7} 5-2]5t At
A2 29T (Model 1: $=0.101/Model 2: 3:0134 $<0.001)
talEA A ' A Qo] =2F § AXE A
O 2 YERRom(p=0.017) 49, A, -TL“q"H—Xl =
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Table 2. Corneal biomechanical parameters by Ocular Response
Analyzer in normal tension glaucoma patient groups; baseline
and after 8 weeks of total patients, tafloprust, and travoprost

Baseline 8 weeks p-value*
Total
IOPcc (mm Hg) 17.02 + 4.13 1470 £ 3.26 <0.001
IOPg (mm Hg) 16.59 + 4.48  13.90 + 3.57 <0.001
GAT (mm Hg) 16.29 + 3.70  14.13 £ 3.14 <0.001
CH (mm Hg) 10.29 £ 1.65 10.29 + 1.79 0.981
CRF (mm Hg)  10.64 + 2.07 9.85 +£2.08 <0.001
Tafluprost
IOPcc (mm Hg) 17.16 £+ 4.10 15.20 £ 3.41 0.001
IOPg (mm Hg) 16.97 +4.14  14.50 £+ 3.57 <0.001
GAT (mm Hg) 1644 +3.68 14.68 + 3.4 0.002
CH (mm Hg) 10.49 £ 1.65 10.36 + 1.81 0.542
CRF (mm Hg) 10.92 £ 1.80  10.07 + 1.98 0.025
Travoprost
IOPcc mm Hg) 16.87 +4.23  14.25 + 3.10 0.001
IOPg (mm Hg) 16.24 + 4.84  13.34 + 3.53 <0.001
GAT (mm Hg) 16.15 £3.79  13.63 + 2.86 0.033
CH (mm Hg) 10.11 £ 1.67  10.23 + 1.80 0.633
CRF (mm Hg)  10.39 + 2.30 9.66 + 2.19 <0.001

Values are presented as mean + SD unless otherwise indicated.
IOPcc = corneal-compensated intraocular pressure; IOPg =
Glodmann-correlated intraocular pressure; GAT = Goldmann ap-
planation tonometer; CH = corneal hysteresis; CRF = corneal re-
sistance factor.

“Paired-¢ test between baseline and 8 weeks using tafluprost or
travoprost.

FAAUEA, A= A ZEWUEE Corneal hysteresis
-

OFQt(Table 3, Fig. 2).
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Table 3. Result of multiple linear regression analysis with
CRF variations obtained with Ocular Response Analyzer as
dependent variable in normal tension glaucoma patients being
treated with tafluprost or travoprost

CREF variations (initial CRF—final CRF)

B p-value
Model 1
Age -0.019 0.192
I0Pcc 0.101 0.118
GAT 0.006 0.936
AXL 0.076 0.557
Model 2
Age -0.018 0.211
IOPg 0.134 0.017"
GAT -0.034 0.610
AXL 0.104 0.380

Multiple regression models for analyzing relationship between
CREF variations and other clinical variables including intraocular
pressure parameters (IOPcc in Model 1, IOPg in Model 2).

CRF = corneal resistance factor; IOPcc = corneal-compensated
intraocular pressure; GAT = Goldmann applanation tonometer;
AXL = axial length; IOPg = Glodmann-correlated intraocular
pressure.

"By enter method.
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Figure 2. A relationship between CRF changes and baseline
IOPg. A scatter plot illustrates significantly positive relation-
ships between IOPg measurements in baseline and CRF varia-
tion (CRF in baseline — CRF in 8 weeks using treatment) for
each patient treated with tafluprost or travoprost. CRF = cor-
neal resistance factor; [OPg = Goldmann-correlated intra-
ocular pressure.
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