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ABSTRACT

The newly started use of atorvastatin eliminated the need for further intravitreal injections of
ranibizumab for 37 months in a case of wet form of age related macular degeneration(AMD).
Repeated optical coherence tomographic examinations documented the absence of intra- or
subretinal fluid. The known effects of statins on endothelial function might also improve retinal
capillary endothelial function and reduce or eliminate fluid leakage into the intra- or subretinal
space. This would intervene earlier in one important disease mechanism of AMD than the injection
of anti-VEGF therapies. A randomized study is necessary to prove this hypothesis.
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1. INTRODUCTION

Age-related macular degeneration (AMD) is
considered the leading cause of severe and
irreversible visual loss world-wide. Vascular
endothelial growth factor (VEGF) has an
important role in the pathophysiology of
neovascular AMD and inhibition of VEGF by
intraocular injection of a monoclonal antibody to
VEGF has been shown to improve the natural
course of the disease [1]. Intraocular injections
however are complex, costly and not without risk.
The major risk is endophthalmitis (1 in 1000-
2000 Injections) which always requires a surgical
intervention. Also rare but less serious are
intraocular bleeding, retinal detachment and
increased intraocular pressure as a possible
consequence in prolonged anti-VEGF therapy
[1]. A noninvasive treatment modality that could
reduce the number of necessary injections would
be desirable — both for the convenience of the
patient and for the financial stability of the health
care system in an aging society.

2. CASE REPORT

The 66 y/o cardiologist 175 cm, 74 kg, never
smoker, was well until four and a half years ago
(Dec 2007) when he noticed — while working with
his computer — that horizontal lines in the left
lower eye field were no longer straight or parallel
but wavy- a case of metamorphopsia.

An ophthalmological examination revealed the
early stage of age related macular degeneration
(AMD) with drusen and slight hyperpigmentation
on both eyes. The best corrected visual acuity
(BCVA) of the left eye was still 20/20 to 20/25,
with no signs of choroidal neovascularization in
fluorescein angiography.

The vision of the left eye deteriorated
subjectively during the next months, and at
presentation seven months later BCVA had
dropped to 20/32. A diagnosis of the wet form of
AMD in the left eye was established by
fluorescein angiography with fluid exudation and
choroidal neovascularization. There was no fluid
exudation in the right eye. A first series of three
intravitreal injections of 0.5 mg Ranibizumab
(Lucentis®) was started in August 2008. The
injections were followed by temporary resolution
of the fluid for 4-6 weeks but then reappearance
of fluid lead to metamorphopsia and decrease of
BCVA down to 20/50 at its lowest value. From
January 2009 until June 2010 nine additional
injections of ranibizumab depending on intra- or

subretinal fluid detected by spectral domain
optical coherence tomography (SDOCT, HRA
Heidelberg Instruments) were necessary to
improve and stabilize BCVA. BCVA of the left
eye was 20/25 at the end of this treatment series.

Taking into account the mechanisms of disease
in AMD [2,3] and the mechanism of action of
atorvastatin which aside from lowering LDL-
cholesterol also improves endothelial function by
a direct so called pleiotropic effect of the drug [4]
the patient began in June 2010 on his own
initiative to take atorvastatin 40 mg per os every
other day. The intention was to decrease fluid
leakage into the retina by improving choroidal
endothelial function. Atorvastatin was started
after the last of a total of twelve injection of
ranibizumab on June 26" 2010; the dosage was
arbitrary but of proven efficacy with respect to
LDL-cholesterol reduction; the drug lowered the
LDL-cholesterol from 120 mg/dl to 62 mg/dl.
Since that time significant intraretinal or
subretinal fluid did not recur. This was confirmed
in five consecutive SDOCT examinations two,
four, ten, thirteen and again seventeen months
after the last ranibizumab injection. A small scar,
but no evidence of a new choroidal
neovascularization and a stable BCVA with
20/32-20/25 showed the stability of the left eye
for now more than 21 months. In addition the
patient reported that the metamorphopsia
increased, when the statin treatment was omitted
for a day or longer which could be again
corrected by strict medication compliance. The
elimination half-life of the HMCG-CoA Reductase
inhibitor atorvastatin and its active metabolites
has been determined to be around 13.4 hrs [5] —
which might explain this effect.

An additional examination was performed in a
different university department in July 2013, thirty
seven months after the last injection of
ranibizumab confirming stability of the results.

3. DISCUSSION

The beneficial effects of intravitreal injection of
inhibitors of the VEGF on AMD are undisputed’.
The role of statins in the prevention of AMD or in
limiting the progression of the disease has been
investigated in several large observational
studies with neutral results [6,7] but also possible
beneficial [8,9] or detrimental [10] effects have
been reported in ( post hoc defined) subgroups.
A single randomized study examining the effect
of simvastatin on progression in intermediate
AMD observed a statistically marginal beneficial
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effect [11]. This study — however not this latest
update of the study - was included in a recent
update of the 2012 Cochrane Review which
identified only two randomized studies
investigating the effects of statins in AMD, and
concluded that the evidence from the currently
available ftrials is at present insufficient to
attribute statins a role in preventing or delaying
the onset or the progression of AMD [12].

This case report however is not suggesting a role
of statins for prevention or delaying the onset of
the disease but suggests a new indication for
statins in the treatment during the early phase of
the wet form of AMD, where it may decrease or
prevent the exudation of fluid from the retinal
capillaries - probably due to the so called
pleiotropic effects of statins on improvement of
endothelial function [4]. The amount of
intraretinal or subretinal fluid is one important
factor that determines the need for further
intraocular injections of the chosen antibody to
VEGF. The course of this case suggests that
atorvastatin very likely was the cause for
stopping further fluid exudate and the
stabilization of choroidal neovascularization in
this early stage of wet AMD. The possibility to
stop intravitreal injections with ranibizumab is
very uncommon unless a scarring with
considerable drop of BCVA to 20/100 or less has
occurred. Mechanisms of AMD [2] and a Medical
Progress Report on AMD [3] show that capillary
endothelial dysfunction, lipid deposition and
inflammatory processes might play a role in the
disease process. These mechanisms are all
favorably influenced by statins in patients with
coronary heart disease (CHD) although their
influence on retinal capillary vessels or choroidal
neovascularization due to AMD in men is still
unknown. In a rat model however a similar effect
of statins on decreasing endothelial leakage was
observed [13].

AMD is now the most common cause of
untreatable blindness in the Western world, with
a prevalence of 0.05% before the age of 50
years, increasing to 11.8% after 80 years of age
[14]. Unless effective methods of prevention and
treatment are found, the prevalence of AMD is
expected to double in the coming decades
because of the projected increase in aging
populations [2,3].

Anti-VEGF therapies are a milestone in the
treatment of neovascular AMD, as they are the
first form of treatment that offers a chance of
improved visual acuity [1,15]. However initial

studies have now revealed that anti-VEGF
treatment for AMD also has its limitations, with
some persons not responding to the therapy [14]
and a not negligible risk of endophthalmitis
[16,17] especially if one takes into account the
unforeseeable numbers of intravitreal injections.
Although ranibizumab is cost-effective, according
to generally accepted criteria [15] a less
expensive and non-invasive treatment would be
highly desirable.

This case history leads to several hypotheses
and questions:

- The ftreatment with a statin (here with
atorvastatin) in the early course of the wet
form of AMD has a beneficial effect on the
disease course by reducing intra-or
subretinal fluid leakage possibly by statin
induced improved endothelial/capillary
function of the choroidal vessels.

- The treatment with a statin allows to
increase the intervals between necessary
ranibizumab-injections or sometimes —like
in this case report — may even obviate the
need for ranibizumab-injections for more
than three years.

- The prevention of fluid exudates
intervenes earlier in one important disease
mechanism of AMD than the injection of
ranibizumab or other Anti-VEGF therapies
like bevacizumab [17,18].

Observations from a single case do not allow a
conclusion on causality. However the well-known
effects of statins and the current knowledge of
the AMD pathophysiology make it plausible, that
a statin could play a beneficial role in the
treatment of this disease. Beneficial pleiotropic
effects on human arterial and venous endothelial
function in larger vessels have recently been
documented [4] and could possibly also play a
role in the retinal vessels.

Randomized placebo controlled trials should be
conducted to confirm or refute these hypotheses.

The chances for the successful performance of a
randomized trial are excellent, the costs appear
moderate. At present the use of statins has not
been suggested [1,2,3,11,15,16] as a treatment
option and expectations on the patients’ or the
referring ophthalmologists’ sides are basically
nonexistent. On the other hand the rather benign
side effect profile of atorvastatin has been known
for many years, where mild muscular complaints
can occur in 10-15% of persons [17].
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Fig. 1. After starting treatment with statins fluid did not relapse even after stopping
ranibizumab. The SDOCT (Nov 22, 2011) demonstrates the stable scar without fluid after
cessation of Ranibizumab for more than one year.

One additional benefit could be a statin induced
decreased rate of cardiovascular events in
patients undergoing treatment with Ranibizumab
or Bevacizumab who possibly suffer from a
mildly increased rate of such events [18,19,20].
There appears to be a correlation between the
extent of coronary artery disease and the
frequency of early age-related macular
degeneration [21].

4. CONCLUSIONS

If a beneficial effect of atorvastatin on sub- or
intraretinal fluid exudation in the wet form of AMD
—as suggested from this case report - could be
confirmed by a randomized study, this would be
of great benefit for the patients and in addition
this could lead to substantial savings for the
health care system in many countries with long
life expectancy of the population.

5. SUGGESTION FOR A RANDOMIZED
CONTROLLED TRIAL

Statin naive Patients with the wet form of AMD
who are scheduled for intravitreal injections of
ranibizumab or bevacizumab could be
randomized to receive 40 mg of atorvastatin/day

or placebo for 12 months in addition to the
scheduled intravitreal injection.

The protocol and the primary endpoints could be
similar as in the CATT research group study [22]:

- The amount of intra-or subretinal fluid (as
measured by SDOCT) accumulated at four
and eight weeks after the last intravitreal
Anti-VEGF treatment (ranibizumab or
bevacizumab).

- The number of re-injections of ranibizumab
or bevacizumab appearing necessary by
predetermined criteria in the atorvastatin
vs. the placebo group over twelve months.

-  The effect of Atorvastatin on BCVA
assessed at baseline and after three, six,
nine and twelve months.

CONSENT

Both authors declare that written informed
consent was obtained from the patient for
publication of this case report and accompanying
images.



Gohlke and Hansen; BIMMR, 10(2): 1-6, 2015; Article no.BJMMR.19135

ETHICAL APPROVAL
It is not applicable.
COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Schmidt-Erfurth U, Chong V, Loewenstein
A, Larsen M, Souied E, Schlingemann
R, Eldem B, Monés J, Richard G,
Bandello  F. Guidelines  for  the
management of neovascular age-related
macular degeneration by the European
Society of Retina Specialists (EURETINA)
Br J Ophthalmol. 2014;98(9):1144-1167

2. de Jong PTVM. Mechanisms of disease:
Age-related macular degeneration. N Engl
J Med. 2006;355:1474-85.

3. Jager RD, Mieler WF, Miller JW.
Medical progress- Age-related macular
degeneration. N Engl J Med. 2008;358:
2606-17.

4. Antoniades C, Bakogiannis C, Leeson P,
et al. Rapid, direct effects of statin
treatment on Arterial Redox State and
Nitric oxide bioavailability in human
atherosclerosis via tetrahydrobiopterin-
Mediated Endothelial Nitric ~ Oxide
Synthase Coupling. Circulation. 2011;124:
335-345.

5. Kantola T, Kivistd KT, Neuvonen PJ. Effect
of itraconazole on the pharmacokinetics of
atorvastatin ~ Clin Pharmacol  Ther.
1998;64:58-65.

6. Fong DS, Contreras R. Recent statin use
and 1-year incidence of exudative age-
related macular degeneration. Am J
Ophthalmol. 2010;149(6):955-958

7. Shalev V, Sror M, Goldshtein I, Kokia E,
Chodick G. Statin use and the risk of age
related macular degeneration in a large
health organization in Israel Ophthalmic
Epidemiol. 2011;18(2):83-90.

8. Tsao SW, Fong DS. Do statins have a
role in the prevention of age-related
macular degeneration? Drugs Aging.
2013;30(4):205-13.

DOI: 10.1007/s40266-013-0061-4

9. Barbosa DTQ, Mendes TS, Ci'ntron-Colon
HR, Wang SY, Bhisitkul RB, Singh K, Lin
SC. Age-related macular degeneration and

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

protective effect of HMG Co-A reductase
inhibitors  (statins): results from the
National Health and Nutrition Examination
Survey 2005-2008 Eye. 2014;28:472-480.
Olson EA, Hainsworth DP, Davis G, Hagan
Jc 3. Eye on statins: A comprehensive
review. Mo Med. 2013;110(4):344-8.

Guymer RH, Baird PN, Varsamidis M,
Busija L, Dimitrov PN, et al. Proof of
Concept, Randomized, Placebo-Controlled
Study of the Effect of Simvastatin on the
Course of Age-Related Macular
Degeneration. PLoS ONE 2013;8(12):
e83759.

DOI:10.1371/journal.pone.0083759

Gehlbach P, Li T, Hatef E. Statins for age-
related macular degeneration Cochrane
Database Syst Rev. 2015;11;2:CD006927.

DOI: 10.1002/14651858.CD006927.pub4.

Sagara N, Kawaji T, Takano A, Inomata Y,
Inatani M, Fukushima M, et al. Effect of
pitavastatin on experimental choroidal
neovascularization in rats. Exp Eye Res.
2007,;84(6):1074-1080.

Friedman DS, O’'Colmain BJ, Munoz B, et
al. Prevalence of age-related macular
degeneration in the United States. Arch
Ophthalmol. 2004;122:564-572.

Joussen AM, Bornfeld N. The treatment of
wet age-related macular degeneration.
Dtsch Arztebl Int. 2009;106(18):312—7.

Schmucker C, Ehlken,C Hansen LL,
Antes G, Agostini H, Lelgemann M.
Intravitreal Bevacizumab (Avastin®)
versus Ranibizumab (Lucentis®) for the
Treatment of Age-Related Macular
Degeneration: A systematic review. Curr
Opin Ophthalmol. 2010;21:218-26.

Davidson MH, Robinson JG. Safety of
aggressive lipid management. J Am Coll
Cardiol. 2007;49:1753-62.

Schmucker C, Loke YK, Ehlken C, Hansen
LL, Antes G, Agostini H, Lelgemann M.
Intravitreal Bevacizumab (Avastin®)
versus Ranibizumab (Ranibizumab) for the
treatment  of  age-related macular
degeneration: A Safety Review. BJO.
2010;95,308-17.

Curtis LH, Hammill BG, Schulman KA,
Cousins SW. Risks of mortality, myocardial
infarction, bleeding, and stroke associated
with therapies for age-related macular
degeneration. Arch Ophthalmol. 2010;
128(10):1273-1279.



Gohlke and Hansen; BIMMR, 10(2): 1-6, 2015; Article no.BJMMR.19135

20. Wong D, Joussen AM). The safety of using the frequency of early age-related macular
anti-VEGF: Is there strength in numbers? degeneration. Br J Ophthalmol 2015;99:
Graefes Arch Clin Exp Ophthalmol. 365-370.
2011;249(2):161-162. 22. The CATT Research Group. Ranibizumab

21. Wang SB, Mitchell P, Chiha J, Liew G, and Bevacizumab for Neovascular Age-
Plant AJH, Thiagalingam A, Burlutsky G, Related Macular Degeneration- New Engl|
Gopinath B. Severity of coronary artery J Med. 2011;364:1897-1908.

disease is independently associated with

© 2015 Gohlke and Hansen; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/10393




