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Objective: To describe a case of optic neuropathy after prolonged sirolimus therapy in the setting of cardiac transplant.
Background: Sirolimus is an immunosuppressant that inhibits Mechanistic Target of Rapamycin (mTOR) and blocks T-cell activation 
and B-cell differentiation by preventing response to Interleukin-2 (IL-2). Tacrolimus is another immunosuppressive agent, one of the 
known but uncommon side effects of which is bilateral optic neuropathy years after taking the medication. To the best of our 
knowledge, this is the first report of sequential optic neuropathy after years of treatment with sirolimus.
Case Presentation: A 69-year-old male with a history of cardiac transplantation presented with progressive, sequential, and painless 
vision loss. Visual acuity was 20/150 OD and 20/80 OS, with impaired color vision in both eyes (Ishihara 0/10) and bilateral disc 
pallor and mild optic disc edema in the left eye. Visual field was constricted in both eyes. The patient was on prolonged sirolimus 
therapy for over 7 years. Orbital MRI revealed bilateral chiasmatic thickness and FLAIR hyperintensity, without optic nerve 
enhancement post gadolinium. After extensive work up, other etiologies such as infectious, inflammatory, and neoplastic lesions 
were ruled out. Subsequently, sirolimus was substituted with cyclosporin that led to gradual improvement of vision and visual fields 
bilaterally.
Conclusion: Optic neuropathy is a rare side effect of tacrolimus, which has been seen as sudden, painless, and bilateral vision loss in 
post-transplant patients. Other concurrent medications influencing the cytochrome P4503A enzyme complexes may alter the pharma
cokinetics of tacrolimus and increase the likelihood of toxicity. Discontinuation of offending agent has been shown to improve visual 
defects. We presented a rare case of optic neuropathy in a patient on sirolimus, whose visual defects improved upon discontinuation of 
sirolimus and switching to cyclosporin.
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Introduction
Organ transplantation is a life-saving procedure for patients with end-stage organ failure. Immunosuppressants are necessary 
to prevent graft rejection, which can cause various side effects, including ocular complications. Tacrolimus-induced optic 
neuropathy has been reported as a rare, but serious side effect of tacrolimus, which is a commonly used immunosuppressive 
drug.1 However, there is little known about sirolimus-induced optic neuropathy, which is another immunosuppressive drug 
that is increasingly being used in transplantation medicine.2 Therefore, there is a need for more research on the ocular safety 
and toxicity of sirolimus, especially regarding optic neuropathy, which can lead to permanent vision loss.

We present a case of sirolimus-induced optic neuropathy, which highlights the need for close monitoring of patients 
on sirolimus therapy for ocular complications, especially those with a preexisting risk for optic neuropathy.

Case Presentation
A 69-year-old man was evaluated for gradually progressive and sequential painless loss of vision. He first experienced 
painless “fogginess” in his right eye, followed by vision loss in his left eye after a few weeks. His past ocular history was 
non-contributory except for mild cataracts. Medical history revealed sarcoidosis (pulmonary biopsy proven, inactive 
since 2011), hypertension, diabetes mellitus, dyslipidemia, coronary artery disease, coronary artery bypass grafting in 
2007, and subsequently, a heart transplant in 2012, which resulted in prolonged oral sirolimus 2 mg daily for 93 months 
as well as mycophenolate 2000 mg and dapsone 100 mg daily.
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Best-corrected visual acuity (BCVA) was 20/150 OD and 20/80 OS, with impaired color vision in each eye (Ishihara 
0/10) and no relative afferent pupillary defect. The anterior segment, ocular motility, and intraocular pressures were 
normal. Fundus exam showed sector optic disc edema OD and diffuse optic disc edema OS (Figure 1A). Humphrey 
visual field revealed advanced constriction and depression in both eyes (Figure 1B). Optical coherence tomography 
(OCT) revealed increased average retinal nerve fiber layer (RNFL) thickness of 104 μm OD and 164 μm OS and 
decreased average ganglion cell complex (GCC) thickness of 66 μm OD and 60 um OS (Figure 1C). Brain and orbit 
magnetic resonance imaging (MRI) with contrast revealed T2 hyperintensity and possibly increased thickness of the optic 
nerves near the chiasm; no post-contrast enhancement in optic nerves or chiasm was observed (Figure 1D). These 
findings have been previously seen in toxic optic neuropathies rather than ischemic optic neuropathies.2 Laboratory 
workup was all negative and included Lyme, Toxoplasma, QuantiFERON, Syphilis, COVID-19, Herpes simplex virus, 
Herpes zoster virus, Varicella-zoster virus, Epstein–Barr virus, Bartonella, Cytomegalovirus, liver function tests, basic 
metabolic panel, thyroid panel, vitamin B1, B12, folic acid, rheumatoid factors (RF), antinuclear antibodies (ANA), 
antineutrophil cytoplasmic antibodies (ANCA), and angiotensin converting enzyme (ACE). Spinal tap showed a normal 
opening pressure of 16.5 cmH2O, normal cerebrospinal fluid analysis, negative culture, and cytology. Given the MRI 
pattern and exclusion of other etiologies, a toxic etiology was considered. He was on multiple immunosuppressive agents 
including sirolimus for 8 years, and blood sirolimus levels were always within normal limits. After cardiology 
consultation, sirolimus was replaced with cyclosporin 50mg, and prednisone 60mg daily initiated during the workup 
was tapered down to a maintenance dose of 5 mg daily. Over 19 weeks, BCVA gradually improved to 20/70 OD and 20/ 
30 OS, the visual field improved as well (Figure 2A), and the optic disc edema resolved. Repeat OCT after 17 weeks 
showed an average RNFL thickness of 68 microns OD and 80 microns OS (Figure 2B). Given the improvement in visual 
acuity and resolution of optic disc edema (although may be non-specific for toxic optic neuropathy), with the exclusion of 
other optic neuropathy etiologies with comprehensive evaluation, the clinical course is consistent with sirolimus-induced 
toxic optic neuropathy.

Figure 1 Case on presentation. (A) Fundus photography reveals bilateral optic disc edema. (B) Visual fields with severe diffuse depression in the right eye (mean deviation −30.15 dB) 
and bi-arcuate defects in the left eye (mean deviation −20.2 dB). (C) OCT showing ganglion cell complex loss in both eyes and increased bilateral RNFL thickness of 104 microns in the 
right eye and 165 microns in the left eye, due to optic disc edema. (D) Top, Coronal T2 MRI image showing increased thickening of the anterior chiasmatic optic nerves with central T2 
hyperintensity. Bottom, axial T1 postcontrast MRI imaging showing no optic nerve enhancement.
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Discussion
Sirolimus is a mammalian target of rapamycin (mTOR) inhibitor that affects cell cycle progression and is used as 
a potent immunosuppressive agent in solid organ transplant recipients.2 Sirolimus is a substrate for the CYP3A enzyme; 
therefore, there may be interactions between sirolimus with other drugs that induce or inhibit this enzyme.2 These include 
non-dihydropyridine calcium channel antagonists, azole antifungals, clarithromycin, and erythromycin, which will 
increase sirolimus concentrations and should be used only with careful drug monitoring.2 The most common reported 
side effects of sirolimus are myelosuppression and hyperlipidemia.3

The pathophysiology of toxic optic neuropathy differs among involved toxins, and the involvement may be in the retina, optic 
nerve, chiasm, or even the optic tracts.4 Patients may have variable presentations ranging from slightly subnormal visual acuity to 
significant vision loss.4 Most patients report progressive, painless, and bilateral symptoms, where they can initially experience 
unilateral vision loss but develop bilateral symptoms within days to weeks.4 Relative afferent pupillary defect is usually not 
present with bilateral involvement.4 Depending on the timing of the examination, optic nerve appearance can vary from normal, 
edema, or pallor.4 Papillomacular retinal ganglion cell bundle damage, central or cecocentral scotoma, and reduction of color 
vision are other features of toxic optic neuropathy.4 Although most cases of toxic neuropathy develop symmetric and bilateral 
symptoms, there have been reports of unilateral tacrolimus-induced optic neuropathy without progression to bilateral 
symptoms.5 Similarly, in this case, there is some degree of asymmetry in visual acuity, visual field defect, and fundoscopic 
appearance, which has also been reported in tacrolimus-induced optic neuropathies. Therefore, although rare, it is important to 
consider sirolimus- or tacrolimus-induced optic neuropathy in patients with unilateral or asymmetric symptoms. Additionally, 
toxic optic neuropathy is a diagnosis of exclusion and necessary diagnostic procedures are determined on an individual basis.4

Figure 2 Case on 4-month follow-up. (A) Visual fields showing bilateral improvement; right eye mean deviation −27.1 dB and left eye mean deviation −15.1 dB. (B) OCT showing 
improved disc edema bilaterally and ganglion cell complex thinning, right eye worse than left eye.
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The main treatment is prompt discontinuation of the suspected toxic medication if possible.3 Prognosis depends on 
the dosage and duration of exposure to the offending agent.5 Typically, the vision may improve over several days or 
weeks after discontinuation of toxin exposure.5 Close follow-up of the patient’s visual acuity, color vision, visual field, 
pupil reaction, and optic disc examination, and OCT imaging is helpful.3

Conclusion
In summary, we presented a case of optic neuropathy in a patient on sirolimus, whose visual function improved with 
discontinuation and switching to cyclosporin. The course of disease in this patient was very similar to reported cases of 
tacrolimus optic neuropathy. To our knowledge, this is the first reported case of sirolimus-induced optic neuropathy in English 
literature. Awareness of this serious adverse effect underscores the importance of timely assessment of patients with visual 
loss while on sirolimus even if taken for a long period of time with consideration given to prompt replacement medication if 
possible. Clinicians should be aware of this potential side effect and carefully monitor patients on sirolimus therapy for visual 
disturbances. OCT can be a useful tool in diagnosing and monitoring cases with sirolimus-induced visual disturbances.
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