28 Effect of Mirtogenol on Changes in Retinal Nerve Fiber Layer Thickness & Visual field in POAG

ORIGINAL ARTICLE

The Effect of Mirtogenol Towards the

Changes in Retinal Nerve Fiber Layer

Thickness and Visual Field in Primary
Open Angle Glaucoma

Astriviani Widyakusuma!, Virna Dwi Oktariana!, Widya Artini!, Joedo Prihartono’
"Department of Ophthalmology, > Department of Community Medicine,
Faculty of Medicine, Universitas Indonesia, Cipto Mangunkusumo Hospital, Jakarta
Email : astriviani@hotmail.com

ABSTRACT

Objective: To evaluate the effect of Mirtogenol towards the changes in retinal nerve fiber layer (RNFL) thickness
and visual field in patients with primary open angle glaucoma (POAG) with controlled IOP.

Methods: This is a prospective, double blind, randomized study. Forty one POAG patients with IOP < 18 mmHg
were randomly assigned to receive either Mirtogenol or placebo. Changes in RNFL thickness and mean deviation
of visual fields were evaluated before the treatment, as well as 4 weeks and 8 weeks after the treatment. Patients
were asked for any side effects during the treatment period.

Result: The average RNFL thickness in the Mirtogenol group decreased -0.70+1.63 um from 87.29+£19.39 um
before the treatment to 86.58+19.43 um after 8 weeks of treatment, however the change was not significant
(p=0.121). The average RNFL thickness in the placebo group decreased -1.74+1.79 pm from 97.14£17.19 um
before the treatment to 95.40+£18.56 um after 8 weeks of treatment, the change was statistically significant (p<
0.001). The average MD of visual field in the Mirtogenol group increased 0.542+1.93 dB after 8 weeks of
treatment while the MD of visual field in the placebo group decreased -0.083+1.36 dB after 8 weeks of treatment.
Hoewever the changes in MD of visual field was not significant (p>0.05). No side effect was found throughout
the study.

Conclusion: Mirtogenol seemed to maintain retinal nerve fiber layer thickness and increased mean deviation of
visual fields.
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rimary open angle glaucoma (POAG)
is a chronic and progressive anterior
optic neuropathy and is the second
cause of blindness worldwide.'? In
Cipto Mangunkusumo Hospital, blindness due
to POAG reached 25.57% and the incidence is
increasing yearly.® Intraocular pressure (IOP)

plays an important part in the progressivity
of POAG. However recent studies suggest that
despite controlled IOP, optic nerve damage still
progressed. Some studies proposed vascular
damage and oxidative stress as one of the factors
contributing to the progressivity of POAG.'*
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Current studies are aimed towards these non-
IOP dependent factors. Some of the substances
that have been investigated are citicholine and
gingko biloba.** In Cipto Mangunkusumo Hospital,
citicholine was proven to shorten the latency of visual
evoke potential, reduce mean deviation of visual field
and increase contrast sensitivity in Primary Angle
Closure Glaucoma (PACG)’, while gingko biloba
showed improvement of visual field and increased
retinal ganglion cell sensitivity in POAG.?

Mirtogenol is a combination of 40 mg
bilberry extract (Mirtoselect) and 80 mg maritime
pine bark (Pycnogenol). Several studies indicate
that Mirtogenol has the ability to improved ocular
blood flow’, prevent overproduction of nitrit oxide
and thus prevent further cell death process, and
Mirtogenol also has a potent antioxidant effect.'®!!
With these effects, Mirtogenol is hoped to help
slow down POAG progression in patients with
controlled IOP. This study is aimed to evaluate the
effect of Mirtogenol towards the changes in retinal
nerve fiber layer (RNFL) thickness and mean
deviation of visual field.

Table 1. Baseline characteristics

METHODS

This is a randomized, double blind study
conducted in Glaucoma Division in Cipto
Mangunkusumo Hospital between October 2014
and February 2015. POAG patients with IOP
< 18 mmHg, visual acuity of LogMAR 1
or better, and is cooperative during the visual
field examination and RNFL measurement were
included. Patients who are willing to participate
in this study signed the informed consent.

Patients were excluded if they consumed
any antioxidant or neuroprotective supplements
within 2 weeks, patients with hypertension or
diabetic retinopathy, patients with optic neuritis or
other abnormalities of the eye that affect the visual
pathway, active inflammation in either or both
eye, any other ocular abnormalities at the cornea,
macula or retina that might affect the visual field
examination and/or RNFL measurement, and
patients planned to undergo trabeculectomy or
cataract surgery during the study.

Groups p value
Mirtogenol (n=21) Placebo (n=20)
Gender
Male 15 12 0.520
Female 6 8
Age (years)* 68 (47-79) 65.5 (47-81) 0.715
Anti-glaucoma medication
Yes 19 19 1.000
No 2 1
History of glaucoma surgery
Yes 2 1 1.000
No 19 19
History of other eye surgery
Cataract extraction 15 12 0.520
None 6 8
History of systemic disease
Yes 8 9 0.756
None 13 11
BCVA (LogMAR)* 0.1 (0-0.4) 0.1 (0-0.7) 0.589
Intial IOP (mmHg)** 12.62 +2.46 12.35+2.23 0.814
CDR Horizontal** 0.71£0.79 0.69+0.11 0.477
CDR Vertical** 0.67+0.90 0.66 £0.11 0.619

*Median (minimal-maximal)
** Mean + SD
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Patients were randomized to receive
either Mirtogenol or placebo. History taking,
best-corrected visual acuity (BCVA), slit lamp
biomicroscopy examination, gonioscopy exa-
mination, IOP measurement, visual field exami-
nation and RNFL thickness measurement were
performed before the study. Patients were asked to
take the treatment given once daily in the morning.
Patients were then requested to return after 4 and 8
weeks to evaluate their IOP, visual field examination
and RNFL thickness measurement as well as asked
for any side effects throughout the study.

Patients continued to receive their glaucoma
medications during the entire study to keep their
IOP < 18 mmHg. Patients and the examiners were
blinded throughout the study.

Data analysis was performed with IBM
SPSS version 22 for MaclIntosh. RNFL thickness,
RNFL thickness changes, and MD changes were
analyzed using unpaired t-test while MD of visual
field was analyzed using Mann Whitney. RNFL
thickness and MD of visual field at the beginning,
after 4 weeks and 8 weeks of treatment for each
group were analyzed using ANOVA.

RESULTS

During the study, 41 patients met the study
criteria and were then randomized into each
group. All patients completed the study, thus
all patients were analyzed. The baseline
characteristics are shown in table 1. Throughout
the study, the IOP remained below 18 mmHg in
all patients, so none needed additional treatment.
The RNFL thickness between both groups was
not significantly different (table 2).

The RNFL thickness in the Mirtogenol
group were relatively stable, while the RNFL
thickness in the nasal and inferior quadrants as
well as the average RNFL thickness in the placebo
group showed significant decrease. However, the
changes in RNFL thickness between both groups
were not stastistically significant (table 3).

Table 2. RNFL thickness
Mirtogenol Placebo
(n=21) (n =20) Balue*
(Mean = SD) (Mean + SD)
Superior
Intial 105.76 £25.42 118.80+21.17 0.082
Week 4 105.86 £25.27 116.45+21.51 0.156
Week 8 104.86 £25.97 116.85+21.77 0.117
p value** 0.148 0.148
Nasal
Intial 67.05+18.70 80.30+21.14  0.04
Week 4 66.29 + 18.01 79.15+£20.81  0.041
Week 8 6595+ 18.16 78.00£21.96  0.064
p value** 0.254 0.005
Inferior
Intial 106.19+£37.00 115.05+34.34 0.431
Week 4 103.90 £35.65 111.65+34.72 0.485
Week 8 105.76 £36.43 112.80£35.66 0.527
p value**  0.069 0.007
Temporal
Intial 70.14 £ 16.62 7440+£17.98  0.437
Week 4 70.38 +16.58 73.65+18.80  0.559
Week 8 69.76 £ 17.65 73.80+18.68  0.482
p value**  0.546 0.294
Average
Intial 87.29+19.39 97.14+17.19  0.093
Week 4 86.61 £18.92 9522+17.90 0.142
Week 8 86.58+£19.43 9540+ 18.56 0.145
p value** 0.121 <0.001
Units in um

* Unpaired t-test
** ANOVA

The MD of'visual field from the Mirtogenol
group increased from -4.23 dB to -2.98 dB
though the difference is not significant.

The MD ofvisual field from the placebo group
was relatively stable. When compared between the
2 groups, the difference is not significant (table 4).
The changes in MD of visual field for both groups
showed no significant difference. No side effect was
observed during the entire study for both groups.
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Table 3. Changes in RNFL thickness

Table 4. Mean deviation of visual field

Mirtogenol Placebo

= = p
n=21) (n=20) value*
(Mean £+ SD) (Mean £+ SD)

Superior
4 Weeks 0.10 +4.35
8 Weeks -0.90 +3.28
Nasal
4 Weeks -0.76 £2.77
8 Weeks -1.10+1.87
Inferior
4 Weeks -2.29+4.72
8 Weeks -0.43 +2.60
Temporal
4 Weeks 0.24 £2.26
8 Weeks -0.38 +£3.43
Average
4 Weeks -0.68 +1.87
8 Weeks -0.70 £ 1.63

-2.35+4.33 0.079
-1.95+3.62 0.34

-1.15+2.16 0.619
-2.30+2.39 0.081

-3.40+£3.76 0.408
-2.10+2.97 0.063

-0.75+2.47 0.189
-0.60 +3.20 0.834

-1.91+£1.72 0.034
-1.74 £ 1.79 0.061

Units in um

* Unpaired t-test

DISCUSSION

Glaucoma is a progressive multifactorial disease
characterized by retinal ganglion cell loss. This
leads to clinically detectable structural and
functional changes such as glaucomatous optic
disc change, RNFL thinning and visual field
defect. The retinal ganglion cell deaths are affected
by both IOP dependent and non IOP dependent
factors such as vascular damage and free radicals.'>'*
Current POAG treatments, such as medications, laser
or surgery, are aimed to control IOP.

Recent studies are developing adjuvant
treatmentto control the non IOP dependent factors. Some
of the substances that are currently being developed are
neurotropine receptor agonists, vasodilators such as
vitamin E and gingko biloba that are hoped to improve
ocular bloodflow, as well as antioxidants to prevent
damage caused by oxidative stress.'>!”

Mirtogenol is among the substances being studied.
It is a combination of 40 mg bilberry extract (Mirtoselect)
and 80 mg maritime pine bark (Pycnogenol).’

A study by Steigerwalt et al'® using Color
Doppler imaging showed that Mirtogenol improved
ocular bloodflow through the centralis retinal artery,

Mirtogenol Placebo
(n=21) (n=20) P
(Median (Median value*
(min-max)) (min-max))
-4.23 -4.21
Intial (-11.00 - (-15.00 - 0.814
-0.50) -0.32)
-3.90 -3.75
Week 4 (-13.69 - (-16.02 - 0.865
-1.14) -0.15)
-2.98 -4.50
(-13.19 - (-13.90 -
Week 8 -0.47) -0.47) 0.134
p value** 0.103 0.086
Units in dB
* Mann Whitney
** ANOVA

Table 5. Changes in mean deviation of visual field.

Mirtogenol Placebo
(n=21) (n=20) p value*
(Mean £+ SD) (Mean £ SD)
4 Weeks  -0.002+1.32 -0.186 £ 1.56 0.688
8 Weeks  0.542 +1.93 -0.083 £1.36 0.237
Units in dB

* Unpaired t-test

ophthalmica artery and posterior ciliary artery after
being given for 2 months. Pycnogenol is known to
play a part in the metabolism of nitric oxide and thus
prevent overproduction of the substance and prevent
further apoptosis of the retinal ganglion.! Mirtoselect
is known to be a potent antioxidant and free radical
scavenger.!! The combination of these effects are
hoped to help prevent POAG progressivity. However
there have been no studies evaluating the effect of
Mirtogenol towards the RNFL thickness changes and
MD of visual field in POAG patients.

Baseline characteristics of this study showed
the median age for the Mirtogenol group and placebo
group are 68 years and 65.5 years respectively.
This is in line with the study conducted by Beidoe
et al* which showed that one of the risk factors for
glaucoma is age above 60 years old. The BCVA for
both groups are LogMAR 0.1 with a cup-to-disc ratio of
< 0.8, indicating that all patients are eligible to undergo
Humphrey perimetry examination as well as RNFL
thickness measurement. The IOP for both groups are
maintained below 18 mmHg throughout the study as
suggested by The Advanced Glaucoma Intervention
Study (AGIS)'® study. Most patients only needed 1
medication and had never underwent laser treatment
nor glaucoma surgery.
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One of the outcome measured in this study
is the RNFL thickness which is used to monitor
glaucoma progression.'” A study by Lalezary et al®
indicate that a 10 ym RNFL thinning is related to a
1.5 fold glaucomatous change. In this study, the RNFL
thickness of the Mirtgoneol group is relatively stable
throughout the entire study as compared to the RNFL
thickness of the placebo group in the nasal quadrant,
inferior quadrant and the average thickness which
showed significant thinning. However when compared
between the 2 groups, the difference is no significant
except for the nasal quadrants that showed a difference
since the beginning of the study despite randomisation.
The change in RNFL thickness for both groups in all
quadrants showed no significant difference. Other
factors that might affect the measurement is the use
of Stratus OCT that has an axial resolution of 8-10
pum, and thus a difference of up to 10 pm might be
considered as a variation in measurement. Besides
that, measurement bias might still occur if the RNFL
thickness measured during the follow-ups are measured
at a different spot from the first evaluation thus giving a
different axial cut resulting in different measurement of
the RNFL thickness. This can be prevented by obtaining
a signal strength of above 6, having the same examiner
for the whole RNFL thickness measurement, and
ensuring the centralization of the optic nerve during
the examination.*!-*?

The result of this study is not comparable to other
studies as no other studies evaluate RNFL thickness in
Mirtogenol treatment. Studies by Wicaksono® and Zaini’
showed tendency of increased retinal sensitivity during
electroretinogram examination in patients receiving
ginkgo biloba and citicholine. A study by Dzhumova
et al” showed an improvement of structural parameters
when given combination therapy with neuroprotective
agents.

The other outcome measured in this study is
the MD of visual field. Retinal or visual sensitivity
measured by the Humphrey perimetry suggest the
functional density of ganglion cells.>* A study by
Lee at al® showed that an MD change of -0.68 dB
yearly (or -0.06 dB monthly) indicates glaucoma
progression. In this study the MD of visual field from
the Mirtogenol group increased from -4.23 to -2.98
though the difference is not significant. The MD of
visual field from the placebo group was relatively
stable. When compared between the 2 groups, the
difference is not significant (table 4). The changes in
MD of'visual field for both groups showed no significant
difference. This result is comparable with other studies
such as by Wicaksono® and Zaini’ in which gingko
biloba and citicholine supplementation increased the

MD of visual field significantly. Supplementation of
citicholine for 2 consecutive years might slow down
the progression of visual field damage.?

Other factor that might affect the MD of visual
field in this study is the learning effect of the patient,
which might cause a better result in the subsequent
examination. The examination is also very patient-
dependent, in which the patient condition has to be
very optimal to undergo this examination. Thus a
threshold of fixation loss < 20%, false negative < 20-
30 % and false positive <15% is needed to achieve a
reliable result.?”-

The safety of Mirtogenol was measured by
asking the patients whether any side effect occurred
throughout the study. No patients complained of any
side effects, which is in line with other studies that
stated that Mirtogenol is safe.”!!

The exact mechanism as to how Mirtogenol
affect RNFL thickness and MD of visual field
remained unknown. A few studies indicate that the
potent antioxidant effect of Mirtogenol"', the ability to
prevent overproduction of nitrit oxide'® as well as the
ability to improved ocular blood flow’ might help to
prevent further retinal ganglion cell deaths, and thus
prevent further RNFL thinning, and consequently
prevent visual field loss. However, larger studies
with longer follow up period are still needed as the
follow-up time of this study is relatively short and the
number of patients evaluated is small. Further studies
are required to determine the duration needed for
Mirtogenol to help slow down glaucoma progression.

CONCLUSION

Mirtogenol seemed to maintain retinal nerve
fiber layer thickness and increased mean deviation of
visual fields but further studies are still needed.

REFERENCES

1. Stamper RL, Lieberman MF, Drake MV. Becker-Shaffer’s
diagnosis and therapy of the glaucomas. 7" ed. St. Louis:
Mosby; 2009.

2. Quingley HA, Broman T. The number of people with
glaucoma world wide in 2010 and 2020. Br J Ophthalmol.
2006; 90(3): 262-7.

3. Faiqoh M. Penelitian deskriptif. Karakteristik pasien di
divisi glaukoma poliklinik mata RSCM tahun 2001-2010.
Jakarta; 2011.

4. Beidoe G, Mousa SA. Current primary open-angle glaucoma
treatments and future directions. Clin Ophthalmol. 2012; 6:
1699-707.

5. Flanagan JG. Glaucoma update: epidemiology and new
approaches to medical management. Ophthal Physiol Opt.
1998; 18(2): 126-32

6. Chua B, Goldberg I. Neuroprotective agents in glaucoma



Ophthalmol Ina 2017;43(1):28-33

33

10.

11.

12.

13.

14.

15.

16.

17.

therapy: recent developments and future directions. Expert
Rev Ophthalmol. 2010; 5(5): 627-36.

Zaini LM. Tesis. Respon pemberian citicholine oral pada
pasien glaucoma primer sudut tertutup ditinjau dari hasil
pemeriksaan visual evoked potential, sensitivitas kontras,
sensitivitas sentral dan rata-rata defek lapang pandangan.
Jakarta: 2009.

Wicaksono A. Tesis. Pengaruh pemberian suplementasi
ekstrak ginkgo biloba terhadap sensitivitas retina pada
pasien glaucoma primer sudut terbuka. Jakarta: 2008.
Steigerwalt RDJ, Gianni B, Paolo M, Bombardelli E, Burki
C, Schonlau F. Effects of mirtogenol on ocular blood flow
and intraocular hypertension in asymptomatic subjects. Mol
Vis. 2008; 14: 1288-92.

Packer L, Rimbach G, Virgili F. Antioxidant activity and
biologic properties of a procyanidin-rich extract from pine
(pinus maritime) bark, pycnogenol. Free Radical Bio Med.
1999; 27: 704-24.

Canter PH, Ernst E. Anthocyanosides of vaccinium myrtillus
(bilberry) for night vision — a systematic review of placebo-
controlled trials. Surv Ophthalmol. 2004; 24: 38-50.

Izzotti A, Bagnis A, Sacca SC. The role of oxidative stress
in glaucoma. Mutat Res. 2006 Mar; 612(2): 105-14. Epub
2006 Jan 18.

Moreno MC, Campanelli J, Sande P, Sanez DA, Keller
Sarmiento MI, Rosenstein RE. Retinal oxidative stress
induced by high intraocular pressure. Free Radic Biol Med.
2004 Sep 15;37(6): 803-12.

Ko ML, Peng PH, Ma MC, Ritch R, Chen CF. Dynamic
changes in reactive oxygen species and antioxidant levels
in retinas in experimental glaucoma. Free Radic Biol Med.
2005 Aug 1; 39(3): 365-73.

Miller NR. Optic nerve protection, regeneration, and repair
in the 21st century: LVIII Edward Jackson Memorial lecture.
Am J Ophthalmol. 2001 Dec;132(6): 811-8.

Morgan JE. Basic sciences in clinical glaucoma retinal
ganglion cell shrinkage in glaucoma. J Glaucoma. 2002; 11:
365-70.

Danesh-Meyer HV. Neuroprotection in glaucoma: a recent
and future directions. Curr Opin Ophthalmol. 2011; 22: 78-
86

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

The AGIS Investigators. The advanced glaucoma
intervention study (AGIS): 7. The relationship between
control of intraocular pressure and visual field deterioration.
Am J Ophthalmol. 2000; 130: 429-40.

Kotowski J, Wollstein G, Ishikawa H, Schuman JS. Imaging
of the optic nerve and retinal nerve fiber layer: an essential
part of glaucoma diagnosis and monitoring. Surv Opthalmol.
2014; 59(4): 458-67.

Lalezary M, Medeiros FA, Weinreb RN, Bowd C, Sample
PA, Tavares IM, et al. Baseline optical coherence tomography
predicts the development of glaucomatous change in
glaucoma suspects. Am J Ophthalmol. 2006; 142: 576-82.
Sung KR, Kim JS, Wollstein G, Folio L, Kook MS,
Schuman JS. Imaging of the retinal nerve fibre layer with
spectral domain optical coherence tomography for glaucoma
diagnosis. Br J Ophthalmol doi: 10.1136/bjo.2010. 186924.
Schuman JS. Spectral Domain Optical Coherence
Tomography for Glaucoma (An AOS Thesis). Trans
Am Ophthalmol Soc. 2008 Dec; 106: 426-8. PMCID:
PMC2646438.

Dzhumova AA, Marchenko LN, Dzhumova MF. Effect of
combined neuroprotective therapy of glaucomatous optic
neuropathy on structural and functional characteristics of
visual analyser in patients with primary open-angle glaucoma.
Eur glau soc ophthalmol. 2012 Jun: 2-23[Abstract].

De Moraes CG. Furlanetto RL, Ritch R, Loebmann JM.
A new index to monitor central visual field progression in
glaucoma. Ophthalmol. 2014; pii: S0161-6420(14)00135-3.
doi: 10.1016/j.0phtha.2014.02.007

Lee JM, Caprioli J, Nouri-Mahdavi K, Afifi A, Morales
E, Ramanathan M, et al. Baseline prognostic factors
predict rapid visual field deterioration in glaucoma. Invest
Ophthalmol Vis Sci. 2014; 55(4): 2228-36.

Ottobelli L, Manni GL, Centofanti M, Iester M, Allevena F,
Rossetti L. Citicholine oral solution in glaucoma: is there a
role in slowing disease progression? Ophthalogica. 2013;
229:219-26.

Hong S, Na K, Kim CY, Seong GJ. Learning effect of
Humphrey Matrix perimetry. Can J Ophthalmol. 2007
Oct;42(5):707-11.

Barton JJS, Benatar M. Field of vision: a manual and atlas of
perimetry. New Jersey: Humana Press Inc; 2003.



