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ABSTRACT

Optic neuropathy has been reported as a side effect of long-term use of linezolid. This is particularly seen in cases of multi or extensively drug
resistant tuberculosis where treatment with linezolid may continue for about 18-20 months. Here we reported four cases of MDR-PTB treated
patients with a regimen containing linezolid who developed progressive painless loss of vision during the course of treatment. In all the four cases,
the visual symptoms resolved completely on withdrawing linezolid. In our cases we treated optic neuropathy with steroids. Early recognition of
this rare side effect and timely withdrawal may salvage the eyesight of such patients.
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INTRODUCTION

Worldwide, tuberculosis (TB) affects 10 million people every year.
Among them, multidrug-resistant TB (MDR TB) is diagnosed for
484,000 [1]. Overall, an 80% cure rate can be achieved for patients
with MDR TB treated with a drug regimen that includes linezolid [2-
4]. Linezolid is the first member of a new synthetic class of anti-
microbials known as oxazolidinones with activity against many
important pathogens including multidrug resistant tubercle bacillus,
methicillin resistant staphylococcus and streptococcus [5]. Although
linezolid is highly effective, its long-term use in patients with MDR TB
is impaired by its adverse effects. Myelosuppression occurs in ~30% of
patients, particularly those receiving high doses (>600 mg/d) [2,3], and
neurotoxicity with peripheral neuropathy is experienced by 30% of
patients after 2 to 4 months of receiving low doses (<600 mg/d) [3].
Furthermore, linezolid-associated optic neuropathy appears after 5 to
10 months of treatment for 30% of patients [4,6]. Here we describe
four cases of progressive loss of vision associated with linezolid
therapy and its management.

Case Presentations

Casel

A 16-year-old girl reported to OPD with painless diminished vision
since 3 months. Her medical history included MDR TB calcaneal
osteomyelitis and on treatment with tab Delamanid (200 mg/day), tab
Linezolid (600 mg/day), tab cycloserine (750 mg/day), tab
clofazimine (100 mg/day). The patient presented with visual acuity
was 3 fingers. Linezolid induced optic neuritis was suspected.
Opthalmology review and visual evoke potential (VEP) test was done.
Impression given was — left side increased latency and reduced
amplitude on the right side was suggestive of optic neuropathy. The
patient was diagnosed with linezolid induced optic neuritis; hence
Linezolid was replaced with tab ethionamide. Patient was given inj
MPS 500 mg iv od started and planned for 3 days. Sugars and blood
pressures were monitored. No complications seen. After 3 days visual
acuity increased up to reading the text, so it was extended up to 5 days.
Visual acuity increased to 6/24 in both eyes after 7 days. Patient was
discharged and advised to follow up. Vision after 3 months of follow up
was 6/9.

Figure 1: Chest X-ray Pa View

Case2

A 36-year-old gold craft worker male presented to OPD with painless
gradual loss of vision. His medical history suggestive of MDR PTB on
Bedaquiline based regimen since ten months. (Tab Bedaquiline 200
mg/alternate day, tab linezolid 600 mg/day, tab moxifloxacin 800
mg/day, tab clofazimine 100 mg/day, tab cycloserine 500 mg/day).
Patient experienced decreased vision since 5 months associated with
redness of eyes. He was evaluated by an ophthalmologist and was
treated with topical steroids, suspecting moxifloxacin induced anterior
uveitis. Patient had no relief; he was referred to us. When the patient
visited us, his visual acuity was 6/36 in right eye and 6/60 in left eye.
Linezolid induced optic neuritis was suspected more than
moxifloxacin induced anterior uveitis hence VEP (visual evoke
potential) was done. VEP impression was bilaterally increased latency
and normal amplitude is suggestive of axonopathy (toxic optic
neuritis). Diagnosis of Linezolid induced optic neuritis was
established and linezolid was replaced with tab Ethionamide. Patient
was started on tab prednisolone 1mg/kg i.e., 70 mg /day for one week
followed by tapering of 5 mg every third day to complete in 6 weeks.
Visual acuity improved to 6/9 inright eye and 6/12 in lefteye.

Figure 2: A) Chest X-ray At Initiation Of Treatment; B) Chest X-
ray At 3 Months Follow Up

Figure 3: A) April And B)September

Case3

A 43-year-old man presented to OPD with painless progressive
diminution of vision both eyes for the past 10 days. Medical history
included MDR-PTB on treatment with linezolid (600 mg/day),
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ethambutol (800 mg/day), moxifloxacin (400 mg/day), cycloserine
(500 mg/day), and kanamycin (750 mg/day) for the past 6 months. He
was evaluated by an ophthalmologist. On examination, his visual
acuity was 6/60 meter (OU), not improving with pin hole. Color vision
was defective in both eyes. Visual evoke potential (VEP) test was done
which showed peripheral constriction and quadrantanopia in the right
eye and low reliable fields in the left eye. The possibility of toxic optic
neuropathy due to linezolid was considered and linezolid was
discontinued. Linezolid was replaced with tab Ethionamide. Rapid
improvement in visual acuity was seen four days after discontinuation
of linezolid. The patient was given a short course of steroid therapy,
which led to initial improvement of his visual acuity to 6/12 bilaterally.
Color vision was restored to normal, and the patient's vision was
restored to 6/6 meter after one month.

Case4

A 29-year-old female presented with painless, progressive diminution
of'vision in both eyes for the previous two months. This was associated
with insidious onset reduced sensation of both feet and ankle. Medical
history included long standing MDR-PTB under multiple drugs.
Linezolid (600 mg/day), tab cycloserine (750 mg/day), tab Delamanid
(200 mg/day), tab clofazimine (100 mg/day). She had been on 600 mg
of oral linezolid once a day for the previous 14 months. On
presentation, the best corrected visual acuity in both eyes was 6/60.
Color vision recorded with Farnsworth Munsell D15 test showed
protanopia. A clinical diagnosis of linezolid induced optic neuropathy
was established hence VEP (visual evokes potential) was done.
Linezolid treatment was discontinued and dose of ethionamide was
optimized after discussing with the treating physician. She was given a
short course of steroid therapy, which led to initial improvement of
visual acuity to 6/18 in both eyes after 7 days. Five weeks after
discontinuation of treatment, visual acuity improved to 6/6 in both
eyes.

DISCUSSION

Multidrug-resistant tuberculosis (MDR-TB) is defined as disease due
to Mycobacterium tuberculosis that is resistant to isoniazid (H) and
rifampicin (R) with or without resistance to other drugs [7].

Linezolid is recommended by the World Health Organization (WHO)
to treat drug-resistant tuberculosis as a medicine with “unclear
efficacy” [8]. Linezolid (Zyvox, Pfizer, New York, New York, USA)
was introduced in 2000 as the first member of the new oxazolidine
synthetic group of antibiotics to help treat patients with drug/resistant
pathogens. There is limited data available regarding the efficacy and
safety of linezolid in multidrug-resistant TB since it is always
administered as part of combination therapy [5]. However, it acts
through inhibiting bacterial protein synthesis by binding to bacterial
rRNA, specifically to the 23S rRNA of the 50S ribosomal subunit, and
thereby inhibiting the formation of the protein synthesis initiation
complex. Long-term linezolid interferes with bacterial ribosomes and
also with mammalian ribosomes, thereby disrupting mitochondrial
oxidative phosphorylation and protein synthesis [9].

Linezolid is usually well tolerated, with few adverse effects and
relatively safe drug with a recommended duration of therapy for no
more than 28 days [10]. Prolonged use outside the recommended safe
period is often undertaken but has previously been associated with
optic and peripheral neuropathies [11, 12]. Moreover, a systematic
review and meta-analysis of cases of MDR-TB revealed toxic optic
neuropathy as an ADR in 13.2% of patients using linezolid exceeding
600mg per day for a mean duration of 9 months [13]. Investigators
have postulated mitochondrial dysfunction as a possible etiology, but
the exact mechanism leading to linezolid linduced mitochondrial
optic neuropathy is still unknown. In our case 1, optic neuropathy
occurred after linezolid had been used for three months at a dose of 600
mg per day for infection with Mycobacterium tuberculosis. In case 2,
optic neuropathy occurred after linezolid had been used for ten months
at dose linezolid 600 mg/day. In our case 3, optic neuropathy occurred
after linezolid had been used for six months at a dose of 600 mg per day
for infection with mycobacterium tuberculosis. Whereas in case 4 the
patient had already been on linezolid 600 mg once daily for fourteen
months before she developed symptoms due to its toxicity. We
attribute toxic optic neuropathy to linezolid in our patients because
after withdrawal of linezolid visual improvement started.

Our cases were presented with progressive loss of vision in both eyes.
They had been on multiple second line anti-tubercular drugs along
with linezolid. Tests including color vision, contrast sensitivity, visual

field and visual evoke potential test supported the diagnosis of optic
neuropathy. Toxic optic neuropathies are characterized by gradual,
progressive, painless, bilaterally symmetric visual loss affecting
central vision, and causing central or centrocecal scotoma [5].
Linezolid may improve the chance of bacteriological cure only in the
most complicated MDR-TB cases. Its safety profile precludes its use in
cases for which there are other alternatives [ 14].

In our cases we treated optic neuropathy with steroids. Similarly Lee E
et al describe 2 cases of toxic optic neuropathy. The first case of toxic
optic neuropathy occurred in a 71-year-old woman and the second case
occurred in a 45-year-old man, he was given a short course of steroid
therapy, which led to initial improvement of his visual acuity to 6/12
bilaterally [15]. Agashe P and Doshi A. report a case of linezolid
induced optic neuropathy in a child treated for extensively drug
resistant tuberculosis. Child was given a course of intravenous
methylprednisolone and oral steroids with no improvement in vision
[16]. Saijo et al. have suggested that oral corticosteroid treatment
might be deleterious in these patients [17] but Mehta S. et al noted a
marked improvement in all treated patients [18]. However, a larger
dataset would be needed to allow any definite conclusions on the
benefit of steroids in this condition.

In a developing country like India where infectious diseases such as
tuberculosis are still a major problem, awareness among
ophthalmologists and physicians regarding visual monitoring in
patients receiving long-term linezolid therapy is important. This is
because early identification of toxicity of this drug and its
discontinuation can result in complete visual recovery. Further studies
are needed to evaluate the risk factors associated with linezolid toxicity
and to evaluate the best treatment duration to decrease the rate of
neurologic adverse effects without affecting MDR TB outcomes.
However, systematic clinical examination should be implemented for
all patients before treatment and monthly thereafter so that linezolid
withdrawal can be discussed if neuropathy develops.

CONCLUSION

There are very scattered case reports of optic neuropathy secondary to
the use of linezolid. In our cases we treated optic neuropathy with
steroids. So, steroids have a definitive role in management of linezolid
induced optic neuropathy. Ophthalmologists and physicians should be
aware of the ocular complications associated with prolonged linezolid
therapy. This is a potentially reversible adverse effect if picked up early
and discontinuation of drug results in complete visual recovery.
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