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Tadalafil Associated
With Anterior Ischemic
Optic Nevropathy

Tadalafil (Cialis; Eli Lilly, Indianapo-
lis, Ind) is used to treat erectile dys-
function.! Sildenafil (Viagra; Plizer,
New York. NY). a similar medica-
tion, has been associated with non-
arteritic anterior ischemic optic neu-
ropathy (NAAION) ** We describe a
patient who developed NAAION af-
ter he took tadalafil.

Report of a Case. A 59-year-old man
with prostate cancer and erectile dys-
function underwent uncomplicated
laparoscopic prostatectomy. His only
other medical problem was depres-
sion, treated with buproprion hydro-
chloride. The immediate postopera-
tive hematocrit measured 25.2%. The
patient was ambulating and hemo-

dynamically stable on postoperative
day 1 and that evening took 20 mg
of tadalafil. Fifteen hours later, he re-
ported dizziness lasting several min-
utes. Blood pressure and pulse mea-
sured 126/61 mm Hg and 99 bpm,
respectively. The episode resolved
spontaneously. Forty-five hours af-
ter ingesting tadalafil, he noted sud-
den, persistent “graying” in the in-
ferior visual field of the left eye. The
next day, he took 20 mg of tadalafil.
The graying did not change.

Examination 6 days later re-
vealed acuity of 20/20 OU, with a left
relative afferent pupillary defect. Pe-
rimetry (Swedish Interactive Thresh-
old Algorithm Standard 24-2) was
normal in the right eye and showed
inferior altitudinal loss in the left eye
(Figure 1). The fundi were nor-
mal except for 2 cotton-wool spots
in the macularight eye, left optic disc
edema, and nerve fiber layer hem-
orrhage (Figure 2). The right op-
tic disc was crowded. The remain-
der of the examination results were
normal. Hematocrit measured
30.2%. Erythrocyte sedimentation
rate and C-reactive protein levels
were normal. He had no symptoms
of temporal arteritis. Six weeks later,
acuities and fields were unchanged
in each eye, the left optic disc edema
was resolving, and no cotton-wool
Spots were seei.

Comment. Nonarteritic anterior is-
chemic optic neuropathy developed
45 hours after taking tadalafil. Tad-
alafil, a phosphodiesterase type 5 in-
hibitor, enhances erection through

smooth muscle relaxation and in-
creased blood flow in the corpus cav-
ernosum. Forty-five hours is within
2.5 half-lives for a drug that is effec-
tive for at least 36 hours, the latest
time point tested in clinical trials.’ In
this case, crowded optic discs and
postoperative anemia were concur-
rent risk factors for NAAION.* How-
ever, the patient was mobile and
asymptomatic prior to taking tadalafil.

Pomeranz et al® published a case
series of NAAION associated with
sildenafil, another phosphodiester-
ase type 5 inhibitor. Sildenafil low-
ers systemic blood pressure, which
could contribute to NAAION. The
authors proposed that sildenafil
might also contribute to NAAION by
vasodilation of the optic disc circu-
lation and interference with vascu-
lar autoregulation. Tadalafil acts
similarly but is more specific for
phosphodiesterase type 5 (found in
the corpus cavernosum) and has a
longer half-life; also, tadalafil did not
lower systemic blood pressure in
clinical trials.! Nonarteritic ante-
rior ischemic optic neuropathy as-
sociated with tadalafil would more
likely be due to a local effect on op-
tic disc circulation.

Pomeranz el al® suggested that pa-
tients with a history of unilateral
NAAION not use sildenafil. No defi-
nite association between tadalafil and
NAAION can be made on the basis
of the current case. Similarly, the cot-
ton-wool spots might have been re-
lated to anemia, tadalafil. or both.
However, this case should heighten

® N

Figure 1. Swedish Interactive Threshold Aigorithm Standard 24-2 pattern
deviation plot of the left eye. There is inferior altitudinal visual field loss.

hemorrhage.

Figure 2. Left optic disc. There is edema and a superior nerve fiber layer
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awareness among ophthalmolo-
gists and physicians prescribing tad-
alafil, especially postoperatively. Fur-
ther experience with 1adalafil will
provide data on the validity of an as-
sociation with NAAION.
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Recurrent Visual Field
Defect and Ischemic Optic
Neuropathy Associated
With Tadalafil Rechallenge

Tadalafil, a selective cyclic guano-
sine monophosphate (cGMP)-
specific phosphodiesterase type 5
(PDES5) inhibitor, enhances penile
erectile function in men. Nitric ox-
ide along with ¢cGMP promotes
blood flow to and dilation of smooth
muscle in the corpus cavernosum of
the penis. Phosphodiesterase type 5
inhibitors prevent degradation of
c¢GMP to potentiate erectile func-
tion. Tadalafil (Cialis: Lily 1COS
LLC, Indianapolis, Ind) is ane of the
PDES5 inhibitors approved for erec-
tile dysfunction, which also in-
clude sildenafil citrate (Viagra,
Pfizer, Inc, New York, NY) and vard-
enafil hydrochloride (Levitra; Bayer
AG, Leverkusen, Germany, and
GlaxoSmithKline, Uxbridge, En-
gland).

The package insert for tadalafil
describes adverse ophthalmic reac-
tions that include blurred vision,
changes in color vision, conjuncti-

Figure 1. Humphrey visual field results show a normal v

altitudinal defect in the right eye (B).

vitis, eye pain, tearing, and swell-
ing of the eyelids. Some reports sug-
gest that sildenafil use may be
associated with nonarteritic ante-
rior ischemic optic ncuropathy
(NAION).'? We describe a patient
who took tadalafil 5 times in 1
month. He developed transient in-
ferior visual field loss in the right eye
within 2 hours of taking the first 4
doses. After the fifth dose, he devel-
oped NAION in the right eve with
persistent inferior visual field loss.

Report of a Case. A 67-year-old ar-
chitect with a medical history of hy-
percholesterolemia sought care be-
cause of vision loss. His medications
included atorvastatin calcium, aspi-
rin, and folate. He took 20 mg of tad-
alafil for the first time one morning
belore sexual intercourse. Within 2
hours, he noted an isolated inferior
visual field defect in the right eye that
resolved by the time he awoke the fol-
lowing day. On 2 other occasions
separated by several days each, he
took 20 mg of tadalafil in the morn-
ing before sexual intercourse, fol-
lowed by a similar inferior visual field
defect in the right eye that resolved
within 24 hours each time. Several
days later, he did not achieve an erec-
tion after taking 20 mg of tadalafil,
but a similar transient inferior vi-
sual field defect recurred. Three days
later, he took a fifth dose of the drug
and participated in sexual inter-
course. He noted an inferior visual
field defect in the right eye within 2
hours that failed to resolve. He de-
nied systemic symptoms of giant cell
arteritis. His erythrocyte sedimenta-
tion rate was 5 mmh.

On examination 14 days later, vi-
sual acuities were 20/30 OD and 20/

isual field in the left eye (A) and an inferior

40 OS. His medical records demon-
strated baseline acuities of 20/20 OD
and 20/40 OS. A right afferent pupil-
lary defect was present. He identified
100f101shihara color plates with each
eye. Humphrey visual fields showed

an inferior altitudinal visual field de- .

fectin the right eye (Figure 1). Di-
lated fundus examination showed hy-
pereniiaand edema of the right optic
disc (Figure 2) consistent with
NAION and a normal left optic disc
with a small cup-disc ratio. The re-
mainder of his neuro-ophthalmologic
examination was unremarkable, in-
cluding normal, nontender temporal
artery pulses.

Comment. The most common op-
tic neuropathy in patients older than
50 years is NAION. Examination re-
sults will show a swollen optic nerve
and, typically, an altitudinal visual
field defect. The pathophysiclogy
underlying NAION is not well un-
derstood. Nearly all patients with
NAION have a small, crowded op-
tic nerve head (“disc at risk™) * which
leads some to believe that a type of
compartment syndrome within the
confines of the rigid scleral canal
may occur.*> A microvascular ische-
mic event leads to axoplasmic sta-
sis and edema.® compressing the
small capillaries of the optic nerve
head.” In older patients these capil-
laries may exhibit poor autoregula-
tion, leading to more ischemia and
axoplasmic stasis. The patient de-
scribed herein had a disc at risk in
the fellow eye, but it is unclear
whether PDES inhibitors affect op-
tic nerve blood flow.

Several patients have developed
NAION between 45 minutes and 12
hours after taking sildenafil, a PDES
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inhibitor, which suggests an asso-
ciation.? In a masked, randomized
crossover trial, 15 young, healthy
male volunteers (imean age, 39 years)
underwent ocular blood flow mea-
surements after oral ingestion of
sildenafil citrate, 100 mg.® The au-
thors of that trial suggest that PDE5
inhibitors could affect autoregula-
tion at the optic nerve head. Their
patients were all young and healthy,
and none developed permanent or
transient vision loss. However, in an
older, vasculopathic patient with a
susceptible disc at risk, sclerotic op-
tic disc vasculature. and poor base-
line autoregulation, tadalafil could
conceivably cause NAION.

The patient described herein ex-
perienced 4 episodes of transient, in-
ferior blurring of the visual field be-
fore the NAION event, all occurring
within 2 hours of tadalafil ingestion.
He did notundergo a formal ophthal-
mologic examination during the tran-
sient visual changes, bul these events
may have represented transient ische-
mia to the optic nerve. The rapid on-
set of symptoms and the close tem-
poralrelationship following recurrent
drug ingestion support an association
between tadalafil use and NAION.
Previousreports'*described patients
with visual field loss occurring once
after ingestion of sildenafil. Qur pa-
tient had visual field loss after mul-
tiple rechallenges with tadalafil, pro-
vidingadditionaland unique evidence

Figure 2. Fundus photographs show a swolien right aptic disc (A} and a normal left optic disc with a
small cup-disc ratio (B).

thatuse of PDES inhibitors may rep-
resent a risk factor for the develop-
ment of NAION 2 Certainly, given the
large number of prescriptions dis-
penscd for PDES inhibitors and the
small number of NAION-associated
cases reported, a definite causal link
has not been proved. Physicians
should inquire about PDES inhibitors
in patients with NAION and coun-
sel patients about the potential risk
of future use for the fellow eye.
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