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A B S T R A C T

Linezolid is commonly used to treat multidrug-resistant Gram-positive bacterial infections. Among children, the 
most common adverse reactions associated with linezolid administration encompass diarrhoea, vomiting, 
headache and thrombocytopenia. It is noted that tongue discoloration can occur with linezolid in the medication 
package insert. In this article, we present a case of a child with black tongue as a rare adverse reaction to 
linezolid and review of relevant literature.

Introduction

Linezolid, listed in the United States in April 2000, is the world’s first 
synthetic oxazolidinone antibiotic.[1] The mechanism of action involves 
the binding of the compound with the 50S subunit of the bacterial 
ribosome, thereby impeding the interaction between mRNA and ribo
somes. This interference hinders the formation of the 70S initiation 
complex, ultimately leading to the inhibition of bacterial protein syn
thesis. A common use of this antibiotic is to treat infections caused by 
drug-resistant bacteria (such as methicillin-resistant Staphylococcus 
aureus (MRSA)).[2] In December 2002, it was approved by the US FDA 
for pediatric patients with hospital-acquired pneumonia, 
community-acquired pneumonia, skin and soft tissue infection, and 
vancomycin-resistant Enterococcus infection.[3] Linezolid exhibits a 
distinctive pharmacological target and mode of action, making it less 
susceptible to cross resistance to other antibacterial drugs in vitro. Fast 
absorption and almost 100 % bioavailability make it ideal for oral 
administration.[4] Moreover, it demonstrates favorable distribution in 
body fluids and tissues, thus experiencing a growing utilization in 
various clinical applications. The common adverse reactions of linezolid 
in children include fever, diarrhoea, vomiting, rash, headache, etc. 
Laboratory tests showed thrombocytopenia, leukopenia, anaemia, 
abnormal liver function, elevated blood urea nitrogen, etc.[5] In this 
case, the adverse reaction of black tongue occurred subsequent to the 
administration of linezolid. This article discussed the case and summa
rized the relevant literature to provide a reference for safe medication 

use in pediatric patients.

Case report

A 3-year-old girl, 16 kg, had a fever for 2 days at the beginning of the 
disease, with a maximum temperature 39℃. There was a lymph node 
(approximately 5 ×5 cm in size) with tenderness under the right jaw. 
After taking cefdinir orally for 2 days (the specific usage and dosage are 
unknown), the body temperature dropped to normal, but the lymph 
node did not shrink. Four days later, CRP showed an increase 
(32.45 mg/L), and diagnosed with lymphadenitis and tonsillitis. 
Following the administration of cefotaxime 1.5 g intravenously every 
day for five days, the lymph node decreased in size from 5×5 cm to 
3 × 3 cm, and the pain was diminished. One week later, the right sub
mandibular mass of the child increased again, approximately 5×5 cm, 
and the pain increased. The child was hospitalized with severe suppu
rative lymphadenitis and parotitis and was empirically given 
piperacillin-tazobactam 0.8 g every 8 h. After 11 days of treatment, the 
neck mass was significantly reduced to approximately 1×2 cm, and 
routine blood tests and CRP test results were within normal limits. The 
patient was discharged the next day with the following drug regimen: 
linezolid tablets 160 milligrams every 8 h for 7 days, 1 g every 8 h. of 
bifidobacterium triple viable tablets for 15 days. She developed black 
tongue after taking 7 days of linezolid (Fig. 1). The parents called the 
pharmacist to inquire whether it was a drug-related adverse reaction. 
The pharmacist instructed the patient to stop taking the medication for 
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observation. After stopping the medication for 7 days, the black symp
toms on the tongue subsided and returned to normal (Fig. 2).

The child developed a black tongue 7 days after taking linezolid 
tablets, and the tongue’s colour returned to normal one week after 
stopping the drug. The child had no primary diseases of the tongue or 
mouth in the past, and it is not considered to be closely related to the 
disease. During hospitalization, the patient did not consume foods such 
as coffee, strong tea, or colored beverages that could cause staining of 
the tongue coating. This made tongue staining secondary to exogenous 
substances unlikely. Before taking linezolid, the child also used 
piperacillin-tazobactam and bifidobacterium triple viable tablets. No 
adverse reactions to the black tongue in bifidobacterium triple viable 
tablets have been reported, suggesting a low likelihood of correlation 
until the disappearance of the black tongue color. One week after the 
withdrawal of piperacillin tazobactam, the child developed a black 
tongue, which has little relevance from the perspective of time corre
lation, and no adverse reaction to a black tongue was found in the in
struction manual. Although there was a case reported in the literature 
that piperacillin-tazobactam caused black tongue in children, a 17-year- 
old girl with central neurocytoma developed black tongue 12 days later 
due to postoperative infection with piperacillin-tazobactam for intra
venous use.[6] Symptoms disappeared 8 days after discontinuation of 
piperacillin tazobactam. However, according to the Adverse Drug Re
action Probability Scale of Naranjo et al. the adverse reaction score of 
linezolid was 6 points, and the correlation evaluation is very likely. The 
instructions for linezolid formulations indicate that tongue discoloura
tion or tongue disease has occurred in clinical and postmarketing 

studies, but the incidence is relatively low. The black tongue symptoms 
of the child disappeared 7 days after discontinuation of linezolid, which 
was consistent with the relevant reports in the literature.[7] We spec
ulated that linezolid may be the cause of the blackening of the patient’s 
tongue.

Discussion

Black tongue is discoloration of densest area of the central filamen
tous papilla in front of the herringbone groove on the back of the tongue, 
which can be black, brown, or yellow without any other obvious signs.
[8] In addition to the appearance of blackening on the surface of the 
tongue, the black-haired tongue also exhibits abnormal hypertrophy and 
elongation of the filamentous papilla on the tongue surface, character
ized by brown or black combined with hair-like changes on the tongue 
surface, which should be distinguished. Based on existing literature, the 
presence of black tongue is frequently associated with various factors, 
including but not limited to smoking, excessive intake of coffee and 
black tea, inadequate oral hygiene, dry mouth, and potential drug 
therapy implications.[9] The blackening of the tongue surface caused by 
some antibiotics may be due to changes in the normal oral microbiota, 
resulting in changes in the inherent oral environment, providing a 
breeding environment for porphyrin-producing bacteria or yeast, ulti
mately leading to blackening of the tongue surface. In addition, mold 
infection can also cause black changes in the tongue. The mechanism 
may be that the mold acts on the necrotic tissue on the tongue mucosa to 
produce sulfur dioxide, which combines with haemoglobin to form iron 
(III) sulfide and deposits on the tongue surface.[7] The likelihood of 
children’s tongues turning black is relatively low due to external factors 
such as smoking, excessive consumption of coffee and black tea. If the 
occurrence is attributed to oral medication, it could potentially be linked 
to direct contact between the medication and the tongue. If it is caused 
by parenteral administration, it may be associated with the high affinity 
between the medication and the tissue of the tongue. Further investi
gation is warranted to gain a comprehensive understanding of the pre
cise mechanisms involved.

The incidence of adverse reactions in children using linezolid is 
20.1 %. The main adverse reactions include thrombocytopenia, tran
sient elevation of liver enzymes, leukopenia, anaemia, renal function 
impairment, rash, pruritus and other skin reactions, which are revers
ible. The median time of adverse reactions is 7.5 days (4–18 days). 
Seventy-two percent of children experience adverse reactions on the 
10th day of treatment.[10] On the 7th day following the administration 
of linezolid, the child developed a black tongue. Due to the child’s 
location outside of the hospital, pertinent test indicators were not 
assessed, and no additional adverse reactions were observed. There were 
currently five case reports in the literature on rare adverse drug re
actions of linezolid in children with black tongue, as detailed in Table 1.

Based on literature and analysis of this patient, the age range of 
children with adverse reactions to black tongue is from 3 years and 1 
month old to 15 years old, with a male-to-female ratio of 3:4. Except for 
one case where the specific dosage is unknown, all other children with 
black tongue have used the recommended standard dose of 10 mg/kg 
every 8 h or 600 mg every 12 h in the instruction manual. The admin
istration methods include intravenous drip and oral administration, and 
the time for black tongue appearance varies from 5 to 21 days. The 
clinical manifestations are black and dark brown on the tongue’s surface 
and dark brown colour changes. In this case, the drug was stopped 
immediately after the onset of black tongue, and the time for the tongue 
symptoms to return to normal was relatively short (7 days). And the 
remaining 6 cases（Table 1）continued to use linezolid for sufficient 
treatment courses. The recovery time after discontinuing the drug was 
relatively long, basically 7–30 days, and even more than 30 days, they 
were only in the process of recovery and had not yet achieved complete 
restoration to their original state. The average course of medication is 17 
days (7–25 days), and the longer the course, the longer it takes to 

Fig. 1. Black tongu.

Fig. 2. Black tongue returned to normal.

C. Zhang et al.                                                                                                                                                                                                                                   



IDCases 39 (2025) e02181

3

recover to normal after the occurrence of black tongue. In cases of black 
tongue caused by linezolid, there were no deaths, and all cases could be 
relieved and recovered through drug discontinuation, symptomatic 
treatment, and other measures.

Conclusion

The positive efficacy of linezolid in the treatment of infections 
caused by drug-resistant gram-positive bacteria, such as MRSA, has been 
observed. Although linezolid-induced black tongue in children is a 
reversible adverse reaction with a good prognosis, its pathogenesis has 
not been fully clarified, and the occurrence of black tongue causes panic 
in children and parents. The adverse reaction of tongue blackening 
usually occurs within 1–3 weeks after medication. Whenever an adverse 
reaction to black tongue is observed in children using linezolid, clini
cians should explain this to the family and decide whether to discontinue 
the drug after weighing the advantages and disadvantages according to 
the severity of the infection.
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Clinical 
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Xie Guoqiang 
[7]
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pneumonia

4 years 
and 2 
months

Female intravenous 10 mg/kg 
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after 7 days of 
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medication; 
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T[13]

Severe 
pneumonia

5 years Male intravenous 10 mg/kg 
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every 8 h

21 d thirdth week The tongue turns 
brown

Gradually recover 
after 1 month of 
discontinuation

RaoAG 
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after 14 days
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