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Background: In recent decades, there has been a substantial surge in the incidence of non-tuberculous Mycobacteria (NTM) 
infections. However, the diagnosis and management of NTM globally present significant challenges, particularly in cases involving 
Mycobacterium abscessus complex (MABC) infection where effective therapeutic options are limited.
Case Presentation: We reported a 38-year-old female patient who was infected with MABC of skin due to “beauty needle” at 
a beauty salon, with mass on both cheeks, accompanied by redness, and pain, and some of them was ulcered and effused. Puncture 
pumping pus from bilateral cheek mass for many times, rinsed with “metronidazole”, and oral “cephalosporin” treatment did not work. 
Therefore, she came to our hospital. MABC was detected in abscess paracentesis pus by nucleic acid mass spectrometry, and was 
proved by the cultured result of the pus. Thus, the patient was diagnosed as skin MABC infection, and anti-NTM treatment was taken. 
However, adverse reactions such as tinnitus, hepatotoxicity and neurovirulence occurred during the initial treatment. After adjusting to 
the contezolid-containing regimen, these adverse reactions improved. After nearly 6 months of treatment, the cheek mass was 
gradually reduced and the skin ruptures were gradually healed. Follow-up for 10 months showed that the patient’s facial symptoms 
were significantly improved, and no drug-related adverse reactions happened.
Conclusion: This was the first successful case of multiple drug resistance MABC infection of skin treated with contezolid-containing 
antibiotic management strategies, which exhibited remarkable efficacy and good safety in this intractable disease.
Keywords: Mycobacterium abscessus complex, antibiotic therapy, contezolid, Case report

Introduction
Non-Tuberculous Mycobacteria (NTM), represents a diverse group of mycobacteria distinct from the Mycobacterium 
tuberculosis complex and the Mycobacterium leprae. Over the past few decades, the incidence of NTM infections has 
significantly risen due to factors such as population aging and an increase in immunocompromised individuals. This 
surge has established NTM as a prominent public health concern.1–4 Presently, more than 190 species and subspecies of 
NTM have been identified, with dozens capable of causing diseases in humans. Mycobacterium avium complex (MAC) 
and Mycobacterium abscessus complex (MABC) contribute to 70% to 95% of NTM infections.5 Skin infections, 
especially fast-growing mycobacteria, frequently manifest as non-healing ulcers, subcutaneous abscesses, draining 
sinuses, or indurated nodules. The histopathological presentation varies depending on the evolution of the disease and 
the immune status of the host.6 MABC exhibits inherent resistance to most first-line anti-tubercular drugs, displaying 
susceptibility only to a limited range of antibiotics and demonstrating a propensity for rapid development of resistance. 
Coupled with extended disease courses, high rates of recurrence, medication-related adverse effects, and drug-drug 
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interactions, treatment success rates for MABC-related diseases are disappointingly low, typically ranging from 50% to 
66%, resulting in elevated mortality rates. This situation poses considerable challenges to anti-infective therapy.7–9

Both domestic and international guidelines5,10,11 provide recommendations for NTM treatment that for the treat
ment of MABC skin and soft tissue infections, therapeutic approaches involving amikacin (AMK), cefoxitin (CFX), 
clarithromycin (CLA), or azithromycin are suggested. In cases of resistance to CLA or azithromycin, treatment options 
encompass linezolid or Minocycline (MINO).However, the formulation of guideline-based treatment plans for NTM, 
especially MABC patients, is fraught with challenges. These include the high cost of medications, limited accessibility, 
and the relatively elevated occurrence of adverse effects associated with amikacin. Therefore, there is an urgent need 
for research into antimicrobial therapy options for MABC-induced infectious diseases. Contezolid, a kind of novel and 
potent antibiotics, is classified as an oxazolidinone antibiotic with a primary spectrum targeting aerobic Gram-positive 
bacteria. It’s structurally derived from linezolid and demonstrates antibacterial potential that’s comparable to, or 
slightly better than, that of linezolid.12 Furthermore, contezolid mitigates the neurologic and hematologic toxicities 
found in its predecessors. It reduces inhibition of monoamine oxidase, lowers drug-drug interactions, and thus 
enhances safety in clinical applications.13 Contezolid exhibits robust antibacterial activity against most clinically 
pathogenic NTM reference strains.14 This feature positions it as a promising alternative for the treatment of MABC- 
related infectious diseases, even though there’s limited literature on its long-term application in managing NTM 
ailments.

This was the first successful case of multiple drug resistance MABC infection of skin treated with contezolid- 
containing regimen, which exhibited remarkable efficacy and good safety in this deadly disease. The study was approved 
by the Ethics Committee of Shandong Public Health Clinical Center. Written informed consent was obtained from the 
patient for the publication of any potentially identifiable images or data included in this article. In addition, the patient 
and her family were aware of her condition and previous treatment history, and know that the contezolid used was new to 
the market, as well as the situation of other patients who have used this drug.

Case Details
A 38-year-old female was admitted to the hospital on November 10, 2022 due to “redness and swelling of masses on both 
cheeks for more than 4 months”. More than 4 months ago, the patient received bilateral cheek injections of a product 
nicknamed “beauty needle” (composed of polyvinyl pyrolidone, niacinamide, mannitol, purified water) at a beauty salon. 
About 10 days later, the bilateral cheek masses appeared with redness, swelling and pain. The patient took pus extraction 
from the bilateral cheek masses many times at the beauty salon (the specific description of pus was unclear and the 
number of extractions was not specified). The bilateral cheeks were rinsed with 100mL metronidazole once a day more 
than 10 days. Oral antibiotic treatment of an unspecified cephalosporin was given for more than 10 days (unknown 
dosage), but the treatment did not work. Then, the patient was admitted to our hospital for further treatment (D1). She 
was in good health and had no prior history of underlying diseases, allergy, trauma, surgery, or blood transfusion. 
Physical Examination: T: 36.6°C; P: 80 times/min; R: 20 times/min; BP: 108/78 mmHg. She was conscious with no neck 
resistance. Bilateral lung auscultation revealed clear breath sounds without wheezes, crackles, or rhonchi. Cardiac 
examination showed no heart murmur. Multiple masses appeared on both cheeks including some fusions, with the 
maximum mass size of about 3cm x 1cm located on the right cheek (Figure 1A and B). Some of the masses were red in 
surface, with wave feeling, high skin temperature and tenderness. Ulcerations were seen on part of the surface with 
purulent discharge. Many scars of different lengths can be seen on both cheeks, and the longest scar can reach about 3 cm 
in length. A more serious manifestation is in the right cheek.

After admission, further relevant laboratory investigations (Table 1) and imagological examination were performed. 
Facial mass ultrasound (Figure 1C) showed that, several low echo areas in the subcutaneous tissue of bilateral 
maxillofacial region were detected; and 2 hypoechoic areas were found in the right maxillofacial subcutaneous, 
extending to the skin with the size of about 2.8cm x 0.7cm and 2.0cm x 0.4cm respectively. The uneven echo of the 
subcutaneous tissue of bilateral maxillofacial region was considered as inflammatory changes; the subcutaneous low echo 
area of the right maxillofacial region was considered as abscess.
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Clinical Course
At admission (D1), it was diagnosed as a cutaneous MABC infection. During the treatment, the patient could not receive 
clofazimine because of the skin mucosal coloring side effects. Specific antimicrobial regimens used in this patient can be 
shown in Figure 2. Moxifloxacin 0.4g qd, azithromycin 0.5g qd, linezolid 0.6g qd, CFX 2g q8h intravenous infusion, 
MINO 100 mg bid anti-MABC treatment were given simultaneously starting on the next day post admission (D2). The 
abscess was punctured and drained under ultrasonic guidance, and the drainage volume was about 3–5mL of abscess 
each time, which was used for bacterial culture, drug sensitivity test and nucleic acid mass spectrometry detection. The 
testing method and experiments from nucleic acid extraction to final MS analysis were established and conducted by 
Shanghai Conlight Medical Co., Ltd. The mass spectrometry results were analyzed with Typer 4.0 software (Agena 
Bioscience). NTM were detected in pus bacterial culture. MAB and M. abscessus subsp.massiliense (MMA) were 
identified with the analysis of deoxyribose nucleic acid by mass spectrometry. Wide type gene, erm (41)28, was detected, 
which means that the clinical isolates of Mycobacterium abscessus might be inducible macrolide resistance. Therefore, 
azithromycin was discontinued, and AMK 0.6g qd was added. Symptoms gradually improved and the patient was 
discharged after 10 days of hospitalization (D10). After discharge, moxifloxacin, linezolid, AMK and MINO were given 
because CFX was not available. Tinnitus occurred during the treatment so AMK was discontinued at approximately day 
20 post discharge (D30).

On November 21, 2022 (D13), the result of MABC drug sensitivity test (Table 2) showed that it was sensitive to 
amikacin, clarithromycin, and linezolid; intermediate to moxifloxacin and cefoxitin, and, resistant to minocycline, 
imipenem, tobramycin and cotrimoxazole. The patient could not obtain tigecycline outside the hospital. About 3 days 
after discharge, the regimen was adjusted to moxifloxacin (0.4g qd), linezolid (0.6g qd) and clarithromycin (0.5g bid). 
Tinnitus developed during treatment, and amikacin was discontinued approximately 20 days after discharge (D30). At 
D50, numbness in lower limbs and liver function impairment occurred. Liver function improved after the dosing of 
linezolid was reduced (0.3g qd) and liver protection treatment with bicyclol (50mg tid) and polyene phosphatidylcholine 

Figure 1 Comparison photos and ultrasound images before and after treatment. (A and B), the cheek capsule with partial rupture and pus at admission; (C), facial mass 
ultrasound image at admission: several low echo areas in the subcutaneous tissue of bilateral maxillofacial region were detected; and 2 hypoechoic areas were found in the 
right maxillofacial subcutaneous, extending to the skin with the size of about 2.8cm x 0.7cm and 2.0cm x 0.4cm respectively; (D and E), the cheek 6 months post-treatment: 
the cheek mass was gradually reduced and the skin ruptures were gradually healed; (F), facial mass ultrasound image 6 months post-treatment: the uneven echo of bilateral 
maxillofacial subcutaneous tissue, irregular bar hypoechoic and isoecho phase arrangement, about 1.4cm x 0.4cm in the larger area on the right side, and about 1.3cm 
x 0.6cm in the larger area on the left; (G and H), the cheek 10 months post-treatment: facial symptoms were significantly improved.
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capsule (0.456g tid) were performed. But the numbness in lower limbs could not be tolerated. All antibiotics were 
discontinued at D65. At D81, the symptoms gradually improved after contezolid (0.4g q12h), Moxifloxacin, CLA were 
added for continued treatment.

After nearly 6 months of treatment, the cheek mass was gradually reduced and the skin ruptures were gradually 
healed (Figure 1D and E). Regular review of blood routine, liver and kidney function and electrocardiogram showed no 

Figure 2 Antimicrobial regimens used in this patient and correlated with side effects, and interventions during inpatient days. 
Abbreviations: D, patient day(s); CFX, Cefoxitin; MINO, Minocycline; AMK, Amikacin; CLA, Clarithromycin; BIC, Bicyclol; PPC, Polyene phosphatidyl choline.

Table 1 Laboratory Findings at Admission and Half a Year of Post-Treatment

At admission  
(2022–11-11)

At half a year of  
post-treatment  
(2023–05-06)

Reference

White blood count, (10^9/L) 7.48 6.97 3.5–9.5

Lymphocyte ratio, (%) 21.4 26.3 1.1–3.2
Neutrophil ratio, (%) 71.8 66.1 40–75

Red blood cell, (10^12/L) 4.01 4.27 4.3–5.8

Hemoglobin, (g/L) 119 121 115–150
Platelets, (10^9/L) 273 270 125–350

C-reactive protein, (mg/L) 0.11 0.12 0.00–10.00
Serum creatinine, (μmol/L) 56.3 62.7 70–115

Total bilirubin, (μmol/L) 6.11 14.60 5.1–19.0

ALT, (U/L) 20 22 7–40
AST, (U/L) 18 22 13–40

IgG + / -

CD3+CD8+ T cell, (%) 17.3 15.2 19.0–48.0
CD19+ T cell, (%) 17.7 17.6 8.01–15.47

Fluorimetry for detecting acid-fast bacilli ++ / -

X.DOT-TB - / -
Xpert MTB/RIF assay - / -

PPD test - / -

Notes: +, positive; -, negative; /, not available. 
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; X.DOT-TB, mycobacterium tuberculosis 
specific cellular immune response detection kit; MTB, mycobacterium tuberculosis. Xpert MTB/RIF assay, detection of 
rpoB gene and mutations in Mycobacterium tuberculosis; PPD test, purified protein derivative test.
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obvious adverse reactions. Facial mass ultrasound: the uneven echo of bilateral maxillofacial subcutaneous tissue, 
irregular bar hypoechoic and isoecho phase arrangement, about 1.4cm x 0.4cm in the larger area on the right side, and 
about 1.3cm x 0.6cm in the larger area on the left (Figure 1F). Follow-up for 10 months showed that the patient’s facial 
symptoms were significantly improved (Figure 1G and H), and no drug-related adverse reactions happened.

Discussion
MABC often found in water, soil, and dust can lead to skin and soft tissue infections following skin injuries caused by 
inoculation, minor traumas, or surgical procedures. The rising popularity of cosmetic treatments has contributed to an 
increased incidence of skin and soft tissue infections. Cosmetic surgeries and other common procedures like acupuncture, 
tattooing, and foot treatments have been associated with a higher risk of these infections. While there have been several 
cases reported regarding the occurrence of MABC infections following plastic surgery,1–4,15 MABC infection after facial 
injections of “beauty needle” is notably rare. This study marked the first report of a successful long-term treatment using 
an antibiotic regimen containing contezolid for soft tissue infection with MABC following facial injections, providing 
preliminary evidence for the clinical application of contezolid in the treatment of MABC infections.

The recommended medications according to the guidelines5,10,11 are amikacin or amikacin inhalation solution, 
cefoxitin, clarithromycin, or azithromycin, linezolid or minocycline, with a minimum treatment duration of four months. 
In this study, patients were initially in good health and, upon diagnosing MABC infection, received a combined treatment 
regimen consisting of moxifloxacin, azithromycin, linezolid, cefoxitin, and minocycline. However, it’s crucial to 
acknowledge the significant variability in NTM patients’ conditions. NTM often exhibits natural resistance to multiple 
antibiotics and can develop resistance quite easily during the treatment process, making it challenging for a considerable 
portion of patients to adhere to the standard regimens recommended by the guidelines. Similarly, in our case, the patient 
had to discontinue azithromycin and minocycline due to resistance issues. Furthermore, antibiotic regimens for NTM 
patients tend to be rather complex, and adverse drug reactions are taken as a concern by clinical practitioners. In our case, 
the patient had to stop amikacin due to adverse effects, including tinnitus, and linezolid was discontinued due to liver 
impairment and intolerable numbness in the lower extremities.

In fact, linezolid has shown significant clinical value in the treatment of drug-resistant Gram-positive bacteria and is 
recommended for the treatment of various infections. However, its potential for neurologic and hematologic toxicity as 
well as significant inhibition of monoamine oxidase limits its widespread clinical use.16 In our case, after one month of 
treatment with an antibiotic regimen containing linezolid, the patient’s infection symptoms improved. However, they had 
to discontinue it due to liver toxicity and intolerable neurotoxicity. On the other hand, contezolid, is a member of the 
oxazolidinone class of antibiotics. It functions by binding to the 23S RNA on the 25S ribosomal subunit in bacteria, 
inhibiting bacterial growth by preventing the formation of the functional 70S initiation complex required for translation. 
In vitro antimicrobial tests and in vivo studies indicate that contezolid exhibits antibacterial activity equivalent to 
linezolid, especially against some drug-resistant strains of aerobic Gram-positive cocci.17 In a Phase 3 study conducted 

Table 2 Antimicrobial Susceptibility Results for MAB Cultured 
from Pyogenic Fluids

Drugs MIC Result Breakpoint

Amikacin 4 S 16–64

Minocycline 8 R 1–8

Clarithromycin 1 S 2–8
Linezolid 8 S 8–32

Moxifloxacin 2 I 1–4

Cefoxitin 32 I 16–128
Imipenem 8 R 1–4

Tobramycin 8 R 2–8
Compound Sulfamethoxazole 160 R 32–80

Abbreviations: R, resistant; S, sensitive; I, Intermediate.
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in China for complicated skin and soft tissue infections, contezolid was found to be non-inferior to linezolid in terms of 
efficacy but associated with fewer hematological adverse events.18–20 Furthermore, contezolid is primarily metabolized 
by FMO5 and does not interact with drugs metabolized by the liver enzyme inducers, adrenergic agents, serotonin agents, 
and the P450 enzyme system.21 Oxazolidinones bind to the 50S ribosomal subunit, inhibiting initiation complex 
formation and preventing cross-resistance with other antibiotics.18 Currently, there are limited reports regarding the 
use of contezolid in treating NTM. In our study, the patient’s condition remained stable after switching to contezolid, and 
the efficacy of the antimicrobial treatment was well-maintained. Notably, there were no treatment-related adverse events 
throughout the therapy, enhancing our confidence in the long-term practice of treating MABC infections.

This study has several limitations. Firstly, challenges encountered during the patient’s clinical journey resulted in 
incomplete medical records and missing results from some laboratory tests. Additionally, the treatment of patients in this 
study involved contezolid and other antibiotics, and the individual efficacy of each treatment warrants further evaluation. 
Further experimental and clinical research with larger sample sizes is needed to assess the clinical application of 
contezolid.
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