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Over the last 25 years, 

statins have demonstrated their 

safety from an ophthalmologic 

standpoint. Studies relating 

statin to cataract formation are 

insuffi cient to alter the usual 

and customary prescription of 

statins. If there is an association 

between statins and cataracts, it is 

weak and clinically insignifi cant. 

Prospective studies have not 

demonstrated a benefi t of adding 

statin therapy in patients with 

age-related macular degeneration 

(ARMD), but these studies have 

not been adequately powered to 

detect moderate differences. A 

subset of patients with persistently 

elevated lipids despite taking 

statins may be at higher risk of 

developing wet ARMD. The use 

of statins for the prevention and/

or treatment of glaucoma patients 

warrants further prospective 

study. There is a possibility that 

statins may unmask or exacerbate 

myasthenia gravis.

Since their introduction in 1987, 

statins have become ubiquitous in 

medicine. They have demonstrated a 

clear role in the secondary prevention 

of cardiovascular disease. They lead to 

a reduction in serum cholesterol levels 

by inhibiting hydroxymethylglutaryl-

CoA reductase. As a general rule, 

statins are well-tolerated and have 

an excellent safety profi le. The most 

well-documented side effects of 

statins include elevated liver enzymes, 

muscle aches and rhabdomyolysis in a 

minority of patients.1 As cholesterols 

are prevalent throughout the entire 

body, statins can potentially have 

benefi cial and/or destructive effects 

on a range of tissues, including the 

brain and eyes. The FDA recently 

included a warning that statin has been 

associated with cognitive decline.1 

This has led to vigorous debate among 

physicians with regard to whether or 

not this warning is warranted and if 

so, whether it should change clinical 

practice patterns.

There is also controversy with 

regard to the potential effects of statins 

on the eyes. As early as 1987, some 

physicians recommended baseline 

eye exams prior to the initiation of 

statin therapy because of a possible 

correlation with cataracts.2  This 

was not an uncommon cause for 

ophthalmic referrals in the late 1980s 

and early 1990s. Since then, more 

than 30 peer-reviewed articles have 

addressed the connection between 

statins and cataracts with confl icting 

results. More than 20 articles have 

addressed a potential connection 

between statins and age-related 

macular degeneration (ARMD). The 

earliest of these studies reported a 

strong protective effect of statins 

against ARMD; subsequent larger 

studies have failed to demonstrate 

any benefi t in preventing or slowing 

ARMD. Over a dozen publications 

have addressed the connection 
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between statin therapy and glaucoma progression. The 

majority of these studies have concluded that patients on 

statins are less likely to have glaucoma progression than 

non-users.  In this paper we review and summarize the 

relevant literature for physicians prescribing statins and/or 

monitoring for associated ocular side effects.

Worldwide, cataracts are the leading cause of reversible 

blindness and visual impairment (defi ned as 20/40 or 

worse vision in the better eye).3 In industrialized countries 

with access to ophthalmologists, cataracts are still a major 

cause of visual impairment (See Figure 1). Cataract surgery 

with insertion of an intra-ocular lens (IOL) is one of the 

most common operations in developed countries and as 

a result, cataract-induced blindness is rare in the U.S. 

Surgical treatment of cataracts can eliminate vision loss due 

to the opaque human lens.  Several risk factors have been 

clearly linked to accelerated cataract formation including 

diabetes, smoking, and ultraviolet (UV) exposure.4 Several 

medications are associated with iatrogenic development 

of cataracts. Decades of research has shown a consistent 

causative connection between cataracts and the long-

term use of oral steroids.5 Topical steroid eye drops 

and inhaled steroids have also been implicated. Some 

antipsychotics (chlorpromazine in particular) frequently 

cause opacifi cations of the lens.6  However,  a causative 

relationship between statins and cataracts has not been 

conclusively established. Several large studies have been 

published with confl icting results. Some have suggested a 

protective effect while others fi nd statin users at increased 

risk for cataract formation. 2,7-10,12

The Blue Mountains Eye Study reported a 50% 

reduction in the risk of cataract development in a 

population of about 2,000 elderly statin users who were 

followed for 10 years.7 In the Beaver Dam Eye Study, 

more than 1,000 patients had gradable lens photographs 

and were deemed to be “at risk” of developing nuclear 

cataracts. After fi ve years, 12% of statin users and 17% of 

nonusers went on to develop nuclear cataracts (the most 

common type of age-related cataract).8 Persistent statin use 

was signifi cantly associated with a reduced risk of cataract 

in a retrospective cohort of more than 180,000 new statin 

users in a large health organization in Israel.9 Interestingly, 

the difference was only signifi cant in those under 75 years 

of age. When the ophthalmic records of more than 48,000 

patients within the Kaiser database were reviewed,10 statin 

use was present in 64% of patients undergoing cataract 

surgery compared to only 56% of controls.  In patients 

younger than 65, statin use for greater than fi ve years was 

associated with the lowest risk of cataract 

surgery.

Although each of these four large 

studies reported a protective effect of 

statins on cataracts, the results may 

refl ect patient lifestyle more than an 

intrinsic statin pharmacologic effect. The 

“healthy user bias” is the presumption 

that patients who are adherent and 

persistent with medication schedules 

are also more likely to engage in healthy 

lifestyle habits (not smoking or abusing 

alcohol for instance) and follow-up 

with their physicians. The healthy user 

effect has demonstrated that statin 

users enjoy benefi ts that are unrelated 

to their use. As an example, statin users 

practice better dental hygiene, have less 

drug dependency, and fewer workplace and automobile 

accidents.11  It is possible that a decrease in the incidence of 

cataracts is a “halo” bias in these healthy users. 

Not all studies have demonstrated a protective effect 

of statins with regard to cataracts.  The University of 

Waterloo School of Optometry in 2012 reported an earlier 

age of cataract development in statin users compared to 

nonusers.12 In their non-diabetic population, half of statin 

users had a cataract by age 55 compared to age 57 in statin 

non-users. In their diabetic population, half of statin users 

had a cataract by age 52 compared to age 55 in statin non-

users.  There are several limitations of this study: it involved 

much fewer patients than the Kaiser review (n=6397); 

Figure 1
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it did not take into consideration the duration of statin 

therapy; and it did not state whether the cataracts were 

visually signifi cant requiring surgery.

While statistically signifi cant, this study is not clinically 

relevant. Even if statin users developed cataracts ten years 

sooner than their counterparts, it wouldn’t trump statins 

well-established benefi ts in the prevention/treatment of 

cardiovascular disease and related mortality. Hyperbolic and 

semi-hysteric media coverage of these and similar fi ndings 

can unnecessarily frighten patients and may lead to non-

compliance with life-saving statin medications.

To our knowledge, there has been no randomized 

controlled trial which has demonstrated any signifi cant 

connection between statins and cataracts. Physicians should 

continue prescribing statins when they are medically 

indicated without worrying about an association with 

cataracts. 

More than one million people in the United States age 

40 and older are legally blind. The most accepted defi nition 

of “legal blindness” is a best corrected visual acuity of 

20/200 or worse or a visual fi eld of less than 20 degrees in 

the widest diameter in the better eye. The most common 

cause of legal blindness in working age American adults is 

diabetic retinopathy. After age 65, the leading cause of legal 

blindness is ARMD.13 There are two forms of ARMD: non-

exudative or “dry”  (90% of cases) and the neovascular or 

exudative “wet” form of ARMD (10% of cases). Although 

less common, the wet form causes 90% of the legal 

blindness associated with AMRD. Wet ARMD is felt to 

develop from pre-existing dry ARMD.  Although there has 

been remarkable progress in the 

treatment of wet ARMD, there 

are many treatment-resistant 

cases which cause impaired 

vision and legal blindness. 

As a result, great attention 

has been directed toward the 

prevention of dry ARMD and 

its conversion into wet ARMD 

(See Figure 2).

 The earliest clinical 

hallmark of dry ARMD is the 

presence of numerous drusen 

within the macula of the retina. 

These are tiny yellow or white 

collections of extracellular 

debris that build up in between 

the retinal pigment epithelium 

(RPE) and Bruch’s membrane. 

These deposits are lipid-rich; it seems intuitive that there 

would be a benefi cial role for lipid-modifying agents in 

treating or preventing ARMD. The risk factors associated 

with ARMD are also very similar to the risk factors for 

atherosclerosis. This gives further strength to the hypothesis 

that the treatment of atherosclerosis will have benefi cial 

effects in ARMD patients. 

With this hypothesis in mind, a national insurance 

claims database of over 100,000 patients was reviewed 

for the years from 2001 to 2007.14 About half of the 

benefi ciaries were on statins. During the study time-frame, 

there were almost 5,000 incident cases of dry ARMD and 

about 800 incident cases of wet ARMD. The results of this 

study were unexpected. Patients with elevated lipid levels 

and more than one year of statin use had a higher hazard 

ratio for the development of wet ARMD. The fact that this 

was only signifi cant in patients with persistently elevated lipid 

levels may indicate that there is a subset of patients who, 

despite being prescribed statins, continue to have elevated 

cholesterol levels which increases their risk of developing wet 

ARMD. Based on a number of limitations in study design, 

the authors concluded that there was no rationale for making 

changes in the use of statins to treat dyslipidemias based on 

their fi ndings.14

A Cochrane Review was published in 2012 on the 

potential of statins to treat ARMD.15 Unfortunately, there 

were only two randomized controlled trials that met the 

selection criteria for inclusion in their analysis. The fi rst trial 

involved 30 subjects and compared 20 mg of simvastatin to 

a daily placebo for a period of three months. No differences 

were observed after three months of therapy or 45 days 

after the completion of treatment. Only a profound effect 

Figure 2
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would be expected to be picked up with such small numbers 

and short follow-up period. The second study is an ongoing 

trial entitled, “The Age-related Maculopathy Statin Study.”16   

This is a three-year prospective, randomized, controlled trial 

comparing 40 mg of simvastatin to a daily placebo in patients 

at high risk of ARMD progression. A preliminary analysis 

of data from 42 enrolled patients has not demonstrated 

a clear benefi t at 12 months of follow-up. Unless larger 

and/or longer studies demonstrate a clear benefi t, there is 

insuffi cient data for statins to be included in dry ARMD 

prevention and treatment even in high-risk patients.

If statins do play a protective role in the eye disease it 

may be in patients with open angle glaucoma (OAG). Recent 

studies18, 21 suggest that statins may halt insidious, painless 

and progressive loss of peripheral vision due to glaucoma 

(See Figure 3). It is estimated that nearly three million 

Americans have glaucom.17 In open-angle glaucoma (OAG), 

the most common form of glaucoma, there are virtually 

no symptoms. Consequently, about half of cases remain 

undiagnosed.13 Unlike cataracts, the visual loss associated 

with glaucoma is generally irreversible. Recognition and 

treatment of glaucoma in the beginning stages is essential to 

limit visual impairment.  The most identifi able risk factor 

for glaucoma is elevated intraocular pressure (IOP) with 

diurnal variations that are 

often in the normotensive 

range. Current treatment 

strategies use medicines, 

lasers and/or surgeries to 

lower the IOP to non-

damaging levels (which often 

vary from patient to patient). 

Other than lowering the 

IOP, there aren’t other 

well-established methods 

for treating glaucoma. 

If another mechanism 

for treating glaucoma 

could be discovered, it 

would represent a huge 

breakthrough in the 

treatment of a disease that 

can severely limit ones 

quality of life.  

Several recent studies 

have demonstrated that 

statin users are less likely to 

develop OAG. In 500,000 

patients with hyperlipidemia, 

those who took statins continuously for at least two years 

had an 8% decreased risk of developing glaucoma and a 9% 

decreased risk of progressing from glaucoma suspect to a 

defi nitive diagnosis of OAG.18 There are several biochemical, 

mechanical, and vascular theories to explain why the optic 

nerve slowly dies in open angle glaucoma.  The protective 

effect of statins may be a result of their regulation of nitric 

oxide synthase, which increases blood fl ow to the retina 

and optic nerve.19 There is an increasing body of knowledge 

which supports that statins may inhibit apoptosis in the 

central nervous system.20 Either of these mechanisms could 

inhibit glaucomatous damage. Whatever the mechanism, the 

sentinel fi nding of a putative statin neuroprotective effect is 

unique as it has been shown to be independent of any change 

in IOP.21   Opening up another avenue in the treatment 

of glaucoma would represent a profound advancement 

in disease management. Several prospective randomized 

studies have been planned to further investigate the role of 

statins in the prevention and/or halting of glaucoma. 

Myasthenia gravis (MG) is an autoimmune condition 

characterized by muscle weakness due to impaired 

transmission at the neuromuscular junction. From an 

ocular standpoint, myasthenic weakness can lead to ptosis, 

Figure 3
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diplopia and ophthalmoplegia. Dozens of medications have 

been reported to unmask or worsen MG.22 In 2000, the 

fi rst case report of statin-induced MG was published. 23 

Subsequently additional case reports suggest an association 

between the two.24-28  The mechanism underlying this 

association is not clearly understood but several theories 

have been proposed. Statins have been shown to inhibit 

B-lymphocyte activation and MHC class II antigen 

presentation29-30 which could predispose to developing 

MG. It is also possible that a MG patient’s weakness can 

simply be exacerbated by statin-induced myopathy.

It is not defi nite that patients with MG should be 

discontinued from using statins. However, they should be 

informed about the possibility of statins being associated 

with MG. If a new statin-user develops myasthenic 

weakness within the fi rst several months of use, the statin 

should be discontinued.

Over the last 25 years, statins have demonstrated 

their safety from an ophthalmologic standpoint. Studies 

relating statin to cataract formation are insuffi cient to 

alter the usual and customary prescription of statins. If 

there is an association between statins and cataracts, it 

is weak and clinically insignifi cant. Prospective studies 

have not demonstrated a benefi t of adding statin therapy 

in ARMD patients, but these studies have not been 

adequately powered to detect moderate differences. 

A subset of patients with persistently elevated lipids 

despite taking statins may be at higher risk of developing 

wet ARMD. The use of statins for the prevention and/

or treatment of glaucoma patients warrants further 

prospective study. There is a possibility that statins may 

unmask or exacerbate myasthenia gravis.
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