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Abstract

Introduction: Linezolid-induced black hairy tongue has been rarely reported. The purpose of this paper is to report
a case of linezolid-induced black hairy tongue and review the literature.

Case presentation: A 56-year-old Caucasian man was admitted with community-acquired pneumonia that failed
to respond to levofloxacin 750mg daily. He was started on linezolid and meropenem and was subsequently
discharged home on oral linezolid 600mg every 12 hours and intravenous ertapenem 1g daily. On a follow-up
clinic visit, day 14 of linezolid therapy, he complained of dysgeusia and his tongue examination was consistent with
black hairy tongue. After he finished his antibiotic course, his complaints resolved with regular tongue brushing.

Conclusion: Black hairy tongue is characterized by abnormal hypertrophy and elongation of filiform papillae. Five
reported cases of linezolid-induced black hairy tongue were identified in a MEDLINE search (from January 2000 to
June 2012). The Naranjo Probability Scale revealed a probable adverse drug reaction of linezolid-induced black hairy
tongue. Potential contributing factors included other antibiotics, drug–drug interaction and poor oral hygiene.
Health care professionals should be aware of the possibility of linezolid-induced black hairy tongue. Thorough
history for other possible contributing factors should be obtained. Patients on linezolid should be counseled to
perform good oral hygiene.

Keywords: Oxazolidinone, Linezolid, Back hairy tongue
Introduction
Linezolid is an oxazolidinone antimicrobial drug active
against antibiotic-resistant Gram-positive bacteria inclu-
ding methicillin-resistant Staphylococcus aureus (MRSA)
and vancomycin-resistant enterococci [1]. Its high oral
bioavailability provides a definite economic advantage
compared with other MRSA therapeutic options, allowing
earlier hospital discharge and reducing out-patient therapy
cost. Linezolid is well-tolerated with nausea, vomiting,
diarrhea and headache being the most commonly repor
ted side effects [2]. Bone marrow suppression and
neuropathies may occur in patients taking this antibiotic
for more than two weeks.
Black hairy tongue (BHT) is a benign disorder

characterized by hypertrophy and discoloration of the fili-
form papillae of the tongue [3]. This disorder has been
associated with numerous medications and predisposing
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conditions. Linezolid-induced BHT has rarely been
reported. This report examines a case of BHT believed to
be caused by linezolid.

Case presentation
A 56-year-old Caucasian man was admitted with acute-
onset right-sided chest pain, shortness of breath, dry
cough and fever. Chest X-ray findings were consistent
with a right lower lobe pneumonia. Pulmonary computed
tomography (CT) angiogram was negative for pulmonary
embolism. After a three-day hospitalization, during which
he received intravenous levofloxacin 750mg daily, he was
discharged home on oral levofloxacin at 750mg daily. The
patient was re-admitted four days later with worsening
symptoms despite reporting compliance with antibiotic
therapy. Follow-up chest imaging showed worsening right
lower lobe infiltrate with new effusion. Failure to respond
to levofloxacin raised concerns of multidrug-resistant
bacteria. The patient was started on linezolid 600mg every
12 hours and meropenem one g every eight hours.
He underwent a right-sided pleurocentesis to drain an
tral Ltd. This is an Open Access article distributed under the terms of the
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uncomplicated exudative effusion. Blood and pleural fluid
cultures were negative. The result of a human immuno-
deficiency virus serology test was negative. Urine legionella
and histoplasma antigens were negative. After a six-day
hospitalization, the patient’s condition improved and he
was discharged home on intravenous ertapenem one g
daily and oral linezolid 600mg every 12 hours to finish a
10-day course.
Eight days after discharge, the patient presented to the

infectious disease clinic for follow up. He reported sig-
nificant improvement in his respiratory symptoms and
denied fever. He reported blackish discoloration of his
tongue and dysgeusia. The patient was edentulous and
denied brushing or regular mouthwash use. He denied
drinking tea or the excessive consumption of coffee or
other colored beverages. The patient was a cigarette
smoker but had quit since his initial hospitalization
21 days prior. Aside from the above antibiotics, he was
also taking hydrocodone and acetaminophen, five mg
and 500mg, respectively, every six hours and albuterol
and ipratropium bromide metered-dose inhaler every six
hours.
On examination, the patient was afebrile with normal

heart rate and blood pressure. There was a brownish-
black discoloration of his tongue that spared the tip and
the sides (Figure 1). The discoloration could not be
Figure 1 Brownish-black discoloration of the posterior
two-thirds of the tongue after two weeks of linezolid therapy.
wiped by gauze. There was no discoloration of the
buccal mucosa. There were no palpable cervical lymph
nodes. He had no skin rash and his lung examination
demonstrated significant improvement in air entry to
the right lower lobe with minimal crackles.
No blood tests were done. A swab for fungal and bac-

terial cultures grew normal oral flora. A liquid-based cy-
tology preparation (ThinPrep smear) of the tongue
showed food fibers but no yeast cells. The patient was
diagnosed with BHT. He was reassured and was asked
to finish his antibiotic course. He was directed to clean
his tongue with a soft toothbrush and baking soda-
containing toothpaste twice daily. A follow up visit four
weeks later showed complete resolution of tongue dis-
coloration (Figure 2).

Discussion
Using the Naranjo Adverse Drug Reaction Probability
Scale we present a case of probable linezolid-induced
BHT in a 56-year-old man [4]. The patient’s concomi-
tant medications have not been reported to cause BHT.
Although a drug–drug interaction is a remote possibility,
to the best of our knowledge, no such interactions have
been reported. The occurrence of linezolid-induced
BHT in our patient was probably aggravated by his poor
oral hygiene. Other known causes were ruled out, in-
cluding cigarette smoking because the patient had quit
approximately three weeks prior to presentation.
Linezolid-induced BHT has been previously reported

[5-9]. A MEDLINE search (from January 2000 to June
2012) revealed five reported cases. The median duration
from initiating linezolid to the diagnosis of discoloration
in the reported cases was two weeks (range: from two
days to two weeks). The discoloration resolved after
stopping linezolid in all reported cases after a median of
seven days (range: from three days to six months). In
two of the reported cases, the authors did not observe
changes in the filiform papillae, labeling their patients
with linezolid-induced tongue discoloration rather than
BHT [5,6]. The possibility of early BHT, which might
have been difficult to diagnose on clinical examination,
was not entertained. The details of reported cases, in-
cluding the current case, are presented in Table 1.
The safety profile of linezolid has been well documented.

In a study comparing linezolid and dicloxacillin for skin
and soft tissue infections, the most frequently reported ad-
verse events in the linezolid group were nausea (5.8%),
headache (5.5%) and vomiting (3.3%) [2]. Longer courses
of linezolid, more than two to four weeks, have been
associated with reversible myelosuppression and neur-
opathy. In comparator-controlled trials for the treatment
of skin and soft tissue infections, tongue discoloration
associated with linezolid administration was reported in
1.1% of patients [9].



Figure 2 Complete resolution of the patient’s black hairy tongue four weeks after discontinuation of linezolid.
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BHT is a self-limiting disorder characterized by abnor-
mal hypertrophy and elongation of filiform papillae on
the surface of the tongue [3]. There are no objective cri-
teria for diagnosing this condition [10]. Although BHT
is usually asymptomatic, occasionally patients may com-
plain of tickling or burning of the tongue, nausea, hali-
tosis, dysgeusia and unattractive appearance of the tongue
[3]. The color black has been used to characterize this
condition historically; however, brown, yellow and green
discolorations have also been reported [3]. BHT is caused
by defective desquamation of the dorsal surface of the
tongue, usually in the posterior one-third [10]. This
defective desquamation prevents normal debridement
resulting in excessive growth and thickening of the filiform
Table 1 Reported cases of linezolid-induced tongue discolora

Patient gender, age
(years)

Clinical indication for linezolid
therapy

Con

Male, 65* Ampicillin-resistant enterococcal
UTI in a kidney transplant recipient

Myc
pred
valg

Male, 74 Staphylococcal skin infection
in a lymphoma patient

NR

Female, 8** MRSA septic arthritis NR

Male, 42* Empiric therapy for diskitis
following laminectomy

Rifam

Female, 40 Disseminated nocardial
infection in a patient with SLE

Ster
SMX

Male, 56 Empirical therapy for MRSA
pneumonia

Erta
acet
iprat

Abbreviations: MDI: metered-dose inhaler, MRSA: methicillin-resistant Staphylococcu
erythematosus, TMP and SMX: trimethoprim and sulfamethoxazole, UTI: urinary trac
*The authors did not observe filiform papillae changes on clinical examination and labele
**The authors described tongue discoloration but did not comment on the possibil
papillae that then collect debris, bacteria, fungi or other
foreign materials which contribute to the discoloration.
The exact mechanism of drug-induced BHT is unknown.
Several factors have been implicated in causing and/or

aggravating BHT; these include smoking or chewing
tobacco, drinking alcohol, poor oral hygiene, smoking
crack cocaine or other street drugs, using peroxide-
containing mouthwash, radiation therapy, trigemi-
nal neuralgia, using drugs that cause xerostomia like
anticholinergics, antihypertensives and antidepressants,
and antibiotics such as tetracyclines and penicillins [11].
The diagnosis of BHT relies on the visual identification

of discolored, elongated, and hypertrophied filiform papil-
lae. Taking a detailed history is important in identifying
tion and black hairy tongue

comitantly used medications Naranjo
score

Ref #

ophenolate, tacrolimus,
nisone, TMP and SMX, nystatin,
ancyclovir

7 [5]

6 [7]

6 [8]

pin 6 [6]

oids, azathioprine, ceftriaxone, TMP and 6 [9]

penem, hydrocodone and
aminophen, albuterol and
ropium bromide MDI

6 Current
case

s aureus, NR: not reported, Ref #: reference number, SLE: systemic lupus
t infection.
d their patients with linezolid-induced tongue discoloration not black hairy tongue.
ity of black hairy tongue.
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contributing factors. Once BHT is diagnosed, discontinu-
ation of the offending agent alongside practicing good oral
hygiene usually resolves the problem [11]. Gentle tongue
debridement can be accomplished by cleaning the tongue
with a soft toothbrush and a solution of 3% hydrogen per-
oxide or baking soda [3].

Conclusion
Linezolid-induced BHT is an uncommon, benign, self-
limiting disorder. Other antibiotics, drugs that cause
xerostomia, poor oral hygiene, smoking, and consump-
tion of coffee or other colored beverages are known or
probable risk factors. A thorough history should be
obtained to rule out these risk factors in the setting of
concomitant linezolid use. The prospective counseling of
patients on the importance of good oral hygiene when
taking this medication may be warranted. Further stu-
dies are needed to identify the exact mechanism of
linezolid-induced BHT and to develop objective criteria
for establishing the diagnosis.

Consent
Written informed consent was obtained from the patient
for the publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
FAK collected patient data and prepared the first draft of the paper. DFM
and JAZ reviewed the literature and edited the manuscript. All authors read
and approved the final manuscript.

Author details
1Section of Infectious Diseases, Department of Internal Medicine, School of
Medicine, Texas Tech University Health Sciences Center, Amarillo, TX, USA.
2Department of Internal Medicine, School of Medicine, Texas Tech University
Health Sciences Center, Amarillo, TX, USA. 3Department of Pharmacy Practice,
School of Pharmacy, Texas Tech University Health Sciences Center, Amarillo,
TX, USA.

Received: 28 June 2012 Accepted: 16 November 2012
Published: 15 February 2013

References
1. Dresser LD, Rybak MJ: The pharmacologic and bacteriologic properties of

oxazolidinones, a new class of synthetic antimicrobials.
Pharmacotherapy 1998, 18:456–462.

2. Stevens DL, Smith LG, Bruss JB, McConnell-Martin MA, Duvall SE, Todd WM,
Hafkin B: Randomized comparison of linezolid (PNU-100766) versus
oxacillin-dicloxacillin for treatment of complicated skin and soft tissue
infections. Antimicrob Agents Chemother 2000, 44:3408–3413.

3. Thompson DF, Kessler TL: Drug-induced black hairy tongue.
Pharmacotherapy 2010, 30:585–593.

4. Naranjo CA, Busto U, Sellers EM, Sander P, Ruiz I, Roberts EA, Janecek E,
Domecq C, Greenblatt DJ: A method for estimating the probability of
adverse drug reactions. Clin Pharmacol Ther 1981, 30:239–245.

5. Amir KA, Bobba RK, Clarke B, Nagy-Agren S, Arsura EL, Balogun SA, Evans
JM: Tongue discoloration in an elderly kidney transplant recipient:
Treatment-related adverse event? Am J Geriatr Pharmacother 2006,
4:260–263.
6. Jover-Diaz F, Cuadrado-Pastor JM, Talents-Bolos A, Martin-Gonzalez C:
Black tongue associated with linezolid. Am J Ther 2010, 17:e115–e117.

7. Refaat M, Hyle E, Malhotra R, Seidman D, Dey B: Linezolid-induced lingua
villosa nigra. Am J Med 2008, 121:e1.

8. Ma JS: Teeth and tongue discoloration during linezolid therapy.
Pediatr Infect Dis J 2009, 28:345–346.

9. Ilkay B, Efsan Y, Mehmet D: Black hairy tongue: a rare side effect of
linezolid. Our Dermatol Online 2012, 3(2):136–137.

10. Manabe M, Lim HW, Winzer M, Loomis CA: Architectural organization of
filiform papillae in normal and black hairy tongue epithelium: dissection
of differentiation pathways in a complex human epithelium according
to their patterns of keratin expression. Arch Dermatol 1999, 135:177–181.

11. Sarti GM, Haddy RI, Schaffer D, Kihm J: Black hairy tongue.
Am Fam Physician 1990, 41:1751–1755.

doi:10.1186/1752-1947-7-46
Cite this article as: Khasawneh et al.: Linezolid-induced black hairy
tongue: a case report. Journal of Medical Case Reports 2013 7:46.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


