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Abstract
The revised World Health Organization guidelines on multidrug-resistant tuberculosis include line-

zolid in the core drugs group. Consequently, the use of linezolid for patients with multidrug-resist-

ant tuberculosis is increasing. Common adverse events of long-term linezolid use include bone

marrow suppression and neuropathies. However, there is limited information on a rare adverse

event, black hairy tongue. Here, we report a case of linezolid-induced black hairy tongue in a

patient with multidrug-resistant tuberculosis. The etiology, pathogenesis, diagnosis, and treatment

of black hairy tongue are also discussed.

Keywords
Linezolid, tongue, tuberculosis

Introduction

The treatment of multidrug-resistant tuberculosis (MDR-TB) is challenging because it
requires the long-term use of second-line anti-TB drugs that are more toxic and less
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effective than first-line drugs.1 The treatment outcomes of patients with MDR-TB remain
unsatisfactory. Only 56% of MDR-TB patients in a 2016 global cohort completed treat-
ment successfully.2 To overcome this problem, the World Health Organization (WHO)
revised the guidelines on MDR-TB in 2019.3 The most important change was a new pri-
ority ranking of the anti-TB drugs available for MDR-TB based on a balance between
expected efficacy and side effects. As a result, linezolid was reclassified as a core drug.

Linezolid is an oxazolidinone antibiotic that was originally approved for drug-resistant
Gram-positive bacterial infection. After the excellent antimycobacterial activity of line-
zolid became known, its use for MDR-TB patients increased gradually.4 With the
revised WHO guidelines, the use of linezolid for MDR-TB treatment is expected to
increase. Common adverse events of long-term linezolid use include bone marrow sup-
pression and neuropathies.5 However, rare adverse events with the increased long-term
use of linezolid for MDR-TB may raise concerns. Here, we describe the case of an
MDR-TB patient with a linezolid-induced back hairy tongue (BHT).

Case report

In September 2019, a 60-year-old human immunodeficiency virus-negative Korean
woman was referred to our hospital for treatment of MDR-TB. She had a history of hepa-
titis B virus infection. MDR-TB treatment was initiated with levofloxacin, amikacin,
prothionamide, cycloserine, and pyrazinamide. One month after starting the treatment,
the anti-TB drugs were discontinued temporarily due to hepatotoxicity (the serum
alanine aminotransferase (ALT) level was 457 U/L). After the ALT level normalized,
a re-challenge test for anti-TB drugs was performed; prothionamide and pyrazinamide
were found to be the causes of her hepatotoxicity. In November 2019, the MDR-TB treat-
ment regimen was modified to levofloxacin, amikacin, cycloserine, and delamanid.
In December 2019, linezolid 300 mg once daily orally was added to strengthen the regimen.

Eleven weeks after starting linezolid, she complained of tongue discoloration
(Figure 1(a)). On observation, brown to black discoloration was seen on the middle to
the posterior dorsum of the tongue, with carpet-like elongated filiform lingual papillae.
She did not complain of any symptoms related to the tongue lesion. Her vital signs, com-
plete blood count, and chemistry were normal. She denied drinking alcohol, smoking,
consuming coffee, tea, or other colored beverages, or using mouthwash. Reviewing
her medications, no drug had been added since starting linezolid. The patient’s concomi-
tant medications have not been reported to cause such a tongue lesion. Therefore, her
tongue lesion was suspected of being linezolid-induced BHT. She was advised to stop
taking the linezolid, and a follow-up visit 3 weeks later showed complete resolution of
the BHT (Figure 1(b)).

Linezolid (300 mg once daily orally) was reintroduced 1 week after the tongue lesion
resolved and the BHT recurred 2 months later. However, the degree of discoloration was
not as severe as in the first episode and she does not complain of any related symptoms.
With reassurance, she continued taking the linezolid and maintained good oral hygiene.
She is currently treating her MDR-TB with linezolid and the BHT waxes and wanes.
Naranjo’s Adverse Drug Reaction Probability Scale score was eight, which revealed
a probable adverse drug reaction of linezolid intake, to BHT.6
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Discussion

There have been several case reports on linezolid-induced BHT.7–11 However, there are
limited data for patients with MDR-TB who need long-term linezolid.12 Compared to
previous reports, our case differed in that (1) BHT occurred relatively late in the
course of linezolid treatment (in previous reports, BHT usually occurred 2 weeks after
starting linezolid) and (2) BHT recurred at the reintroduction of linezolid. The lower
dose of linezolid in our patient (300 mg daily) may have contributed the late onset of
BHT. Most adverse events of linezolid are dose dependent. Little data are available on
the impact of long-term linezolid use on the recurrence of BHT. More case reports and
further investigations are needed to clarify this issue.

BHT, also called “lingua villosa nigra,” is a benign condition characterized by abnor-
mally hypertrophied, elongated filiform papillae on the dorsal tongue surface with discol-
oration. Historically, the discoloration was described as “black”; however, it may be
brown, yellow, green, or blue.13 The incidence of BHT in patients receiving linezolid
for skin and soft tissue infections was 0.2% in controlled phase III trials.14 The etiology
of BHT remains unclear. However, many factors can contribute to or aggravate BHT.
These include smoking, alcohol consumption, excessive black tea or coffee consumption,
poor oral hygiene, drugs of abuse (e.g. crack cocaine), oxidizing mouthwashes, recent
head, and neck radiotherapy, trigeminal neuralgia, cancer, acquired immuno-
deficiency syndrome, drugs causing xerostomia (e.g. antipsychotics or anticholinergics),

Figure 1. Tongue in a 60-year-old woman with multidrug-resistant tuberculosis: (a) 11 weeks

after starting linezolid and (b) 3 weeks after discontinuing linezolid.
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and certain antibiotics (e.g. penicillin, erythromycin, doxycycline, neomycin, etc.).13,15

BHT is caused by defective desquamation of the tongue, which results in excessive
growth and thickening of the filiform papillae. Debris, bacteria, fungus, or other
foreign materials then accumulate in the filiform papillae and ultimately cause discolor-
ation.15 However, it is still unclear how the predisposing factors contribute to the patho-
genesis of BHT.

Patients with BHT are usually asymptomatic. However, it may raise aesthetic con-
cerns.13 The diagnosis of BHT relies on a visual examination (the typical discoloration
and elongated filiform papillae of the tongue). Microscopic examination may help to
show the elongated filiform papillae. Investigation of precipitating factors and recent
medication change is also important.13 BHT is a self-limiting benign disease with an
excellent prognosis. Reassurance about the benign nature of this condition helps the
patient. The treatment consists of discontinuing offending drugs or predisposing
factors and maintaining good oral hygiene. Drug-induced BHT usually resolves within
1–2 weeks after stopping the offending drug. Gentle debridement with a soft toothbrush
and rinsing with baking soda or diluted (3%) hydrogen peroxide may assist desquamation
of the tongue.13,15

Physicians may ignore BHT because it causes mainly aesthetic problems and is revers-
ible. Nevertheless, BHT may place an additional burden on patients and the healthcare
system.13 Physicians need to be aware of this rare adverse event.
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