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Abstract: Infection caused by Mycobacterium houstonense is rare. A literature review suggested that M. houstonense infections 
mainly affect adults with open fractures or wounds. Here, we report a pediatric case of submandibular lymphadenitis caused by 
M. houstonense. The strain was identified using Matrix-Assisted Laser Desorption/Ionization Time-of-Flight Mass Spectrometry 
(MALDI-TOF MS) and 16S rRNA gene sequencing. The patient was successfully treated with a six-month combination regimen of 
linezolid, clarithromycin, amikacin, and cefoxitin, with the modification that trimethoprim-sulfamethoxazole was used instead of 
cefoxitin for the final four months. The pediatric patient was monitored monthly with complete blood counts and liver function tests 
throughout the treatment course. No adverse events were observed, and clinical cure was achieved. 
Keywords: Mycobacteria houstonense, pediatric patient, infection, lymphadenitis, case report

Introduction
Mycobacterium houstonense is classified as a non-tuberculous mycobacterium (NTM) and belongs to Mycobacterium fortuitum 
third biovariant complex. It is a sorbitol-positive, acid-fast, and rapidly growing mycobacterium (RGM).1,2 M. houstonense was 
first reported in 2004 in the facial wound of a patient from Houston, Texas; hence, the name Mycobacterium houstonense.2,3 To 
date, reports on M. houstonense infections remain limited, primarily documenting wounds and osteomyelitis in adults.4–7 Here, 
we report a case of M. houstonense-related submandibular lymphadenitis in a pediatric patient from Guangxi, China. Standard 
management of NTM cervical lymphadenitis in children requires antimicrobial susceptibility testing (AST)-guided antibiotic 
selection for the specific isolate and an adequate treatment duration; surgical intervention or debridement may be necessary when 
abscess formation occurs or antibiotic efficacy is poor. In addition, we reviewed published cases of M. houstonense infection. 
This study broadens our knowledge on M. houstonense-related infections.

Case Presentation
An 11-year-old boy was admitted to the Maternal and Child Health Hospital of the Guangxi Zhuang Autonomous Region 
(Guangxi, China). He had a two-month history of mild pain and progressive right submandibular lymphadenopathy of an 
unknown origin. Physical examination showed a 3×5 cm lymph node on the right submandibular with a rubbery texture; the 
overlying skin was warm and of normal color (Figure 1A). His temperature was 36.5 °C. Subsequent laboratory investigations 
revealed that inflammatory markers were within normal limits, with a white blood cell count of 6.24 × 109/L and a C-reactive 
protein level of 1.06 mg/L. Ultrasonography revealed inflammatory changes in the right submandibular lymph node. 
Computed tomography revealed lymphadenitis. However, the interferon-gamma release assay results were negative.
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Subsequently, lymphadenectomy was performed for definitive diagnosis and therapeutic excision (Figure 1B). 
Pathological examination of the lymph nodes revealed caseous necrosis and granuloma formation (Figure 2A) with 
positive acid-fast bacilli (AFB) staining (Figure 2B). In addition, lymph tissues were cultured on blood agar plates at 35 
°C with 5% CO2. After 72 h of incubation, small diameter colonies were observed. After subculturing on blood and 
chocolate agar plates at 35 °C with 5% CO2 for 96 h, the colonies appeared as slightly beige, mucoid, convex, round, and 
entire-edged with no aerial hyphae (Figure 2C and D). The strain appeared as light-colored, string-of-beads bacilli on 
Gram staining (Figure 2E) and was confirmed to be acid-fast positive (Figure 2F).

The clinical strain was identified as M. houstonense using Matrix-Assisted Laser Desorption/Ionization Time-of- 
Flight Mass Spectrometry (MALDI-TOF MS, Antobio MS 600, Zhengzhou, China), achieving a confidence score of 9.3, 
and 16S rRNA gene sequencing, which showed 99.93% nucleotide identity with reference sequences in the NCBI 
GenBank rRNA/ITS databases. The 16S rRNA sequence of this M. houstonense isolate was deposited in GenBank 
(accession number: PV707975).

Antimicrobial susceptibility testing (AST) was performed by using Drug susceptibility test kit for Mycobacteria 
(Yinke, Zhuhai, China), which is based on the broth microdilution method and includes 15 antibiotics (rifampin, 
rifabutin, ethambutol, linezolid, clarithromycin, amikacin, imipenem, azithromycin, cefoxitin, tobramycin, moxifloxacin, 
gatifloxacin, doxycycline, minocycline, and sulfamethoxazole). All procedures were performed according to the manu
facturer’s instructions. The minimum inhibitory concentrations (MICs) of the 15 antibiotics were determined after 
incubation at 37°C for 7 to 10 days. Mycobacterium kansasii BNCC360707 was used as the quality control strain. 
The results showed that the isolate was susceptible to linezolid, clarithromycin, amikacin, cefoxitin, moxifloxacin, and 
sulfamethoxazole but resistant to imipenem, tobramycin, and doxycycline according to the breakpoints for RGM in CLSI 
M24S 2nd Edition8 (Table 1).

Before formal reports on bacterial identification and AST were obtained, the child was transferred to Nanning Fourth 
People’s Hospital (Guangxi, China), an infectious disease prevention and control hospital. Subsequent culture of the 
wound secretion was negative. Given the pathological findings and positive AFB results, tuberculosis could not be 
excluded from pediatric patients. He was therefore started on empiric anti-tuberculosis therapy with the standard four- 
drug oral regimen: isoniazid 0.3 g daily, rifampin 0.45 g daily, ethambutol 0.5 g daily and pyrazinamide 0.25 g daily. The 
surgical wound showed no improvement and exhibited persistent exudate after one month of empiric anti-tuberculosis 
therapy (Figure 3A). Subsequently, an unstained pathological specimen from the lymphadenectomy performed at the 
admitting hospital was sent to the Dian Diagnostics Laboratory (Hangzhou, China) for metagenomic next-generation 
sequencing (mNGS, MGISEQ-200/G99, BGI) analysis. However, the mNGS results were negative.

Figure 1 (A) A 3×5 cm, rubbery lymph node in the right submandibular region (indicated by red arrows). The overlying skin appears warm and normally colored. (B) 
Lymphadenectomy was performed.
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Based on the pathological examination findings, a positive AFB result, M. houstonense isolation in culture during the 
initial hospitalization, and the patient’s lack of response to empiric anti-tuberculosis therapy, he was diagnosed with 
M. houstonense submandibular lymphadenitis. The AST and Chinese guidelines for nontuberculous mycobacterial diseases 
guide further management.9 Accordingly, the child was initially treated in the hospital with a regimen consisting of oral 
linezolid (20 mg/kg, once daily), oral clarithromycin (0.5 g twice daily for children weighing 30–40 kg), intravenous amikacin 
(15–20 mg/kg, once daily), and intravenous cefoxitin (200 mg/kg daily, in three divided doses). After two months of therapy, 
the wound showed significant improvement. Subsequently, the child was discharged with a regimen of oral linezolid (10 mg/ 
kg daily), oral clarithromycin (0.5 g twice daily for children weighing 30–40 kg), and oral trimethoprim-sulfamethoxazole 

Figure 2 (A) Pathological examination of the lymph node showed caseous necrosis with granuloma formation. (B) Acid-fast bacilli staining of the lymph node biopsy section was 
positive. (C and D) After 96 hours of subculture on blood and chocolate agar plates at 35 °C under 5% CO2, colonies appeared slightly beige, mucoid, convex, round, and entire- 
edged, without aerial hyphae. (E) Gram staining revealed lightly stained bacilli arranged in a beaded-chain morphology. (F) The strain tested positive on acid-fast staining.
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(15 mg/kg twice daily) to be taken at home, and received once daily intramuscular injections of amikacin (15–20 mg/kg) at 
a nearby local clinic. After a further four-month course of therapy, the wound exhibited complete resolution, with no evidence 
of exudate (Figure 3B). Additionally, no abnormal blood flow signals or lymphadenopathy were detected on ultrasonography. 
During prolonged therapy, the pediatric patient was monitored monthly with complete blood counts and liver function tests 

Table 1 In vitro Antibiotic Susceptibility Testing Results of the 
Clinical Mycobacterium houstonense Isolate

Antibiotics MIC (μg/mL) Breakpoints (μg/mL) Results

S I R

Rifampin 16 – – – –

Rifabutin 2 – – – –

Ethambutol 10 – – – –

Linezolid <0.5 ≤8 16 ≥32 S

Clarithromycin <0.5 ≤2 4 ≥8 S

Amikacin 1 ≤16 32 ≥64 S

Imipenem 64 ≤4 8–16 ≥32 R

Azithromycin 16 – – – –

Cefoxitin 4 ≤16 32–64 ≥128 S

Tobramycin 64 ≤2 4 ≥8 R

Moxifloxacin <0.125 ≤1 2 ≥4 S

Gatifloxacin 0.06 – – – –

Doxycycline 128 ≤1 2–4 ≥8 R

Minocycline 16 – – – –

Sulfamethoxazole 16 38 – 76 S

Note: –, No Breakpoint in CLSI M24S 2nd Edition. 
Abbreviations: S, Susceptible; I, Intermediate; R, Resistant.

Figure 3 (A) After one month of empiric antituberculosis therapy, the surgical wound showed no improvement and continued to produce exudate. (B) Following six 
months of anti-M. houstonense therapy, the wound healed completely with no residual exudate.
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(including aspartate aminotransferase and alanine aminotransferase). No adverse events were observed. The onset, diagnosis, 
and treatment of the disease in this patient are shown in Figure 4.

Discussion
In this case, an immunocompetent child developed M. houstonense infection despite having no history of trauma or surgery. 
Although pediatric submandibular lymphadenitis caused by NTM has been documented,10,11 this is the first reported case of 
M. houstonense. Alena et al detected sequences closely related to M. houstonense in consumed fish.12 However, in this case, 
the pediatric patient denied any contact with fish products. The mechanism by which M. houstonense causes pediatric 
lymphadenitis has not yet been fully elucidated. Further studies are required to clarify the exact pathogenic pathway involved.

M. houstonense is a gram-positive, pleomorphic bacillus; however, its pale Gram staining can lead to false-negative 
results. Therefore, careful examination and considerable experience in microscopic specimen screening are essential. And 
M. houstonense is an acid-fast, rapidly growing NTM that can be cultured on blood agar at 35°C for 2 to 4 d. Culture methods 
remain the gold standard for the diagnosis of NTM infections. Although cultures frequently yield negative results, several 
published studies have highlighted mNGS’s robust diagnostic potential of mNGS in such contexts.7,13 We agree that mNGS is 
not routinely necessary when culture results are positive. However, in our case, the positive culture was obtained at the initial 
hospital, while a subsequent culture of the wound secretion was negative in the second hospital. Therefore, mNGS was 
subsequently performed on pathological specimens from the original hospital to confirm M. houstonense infection and to rule 
out the possibility of co-infection with other pathogens. Notably, mNGS was negative despite a positive culture, probably 
because the sensitivity of mNGS for pathological specimens is often reduced by DNA degradation. In a study by Wang et al,13 

mNGS testing of cerebrospinal fluid was performed four times, with only one positive result. This discrepancy may be 
associated with sampling quality, nucleic acid extraction efficiency, or limitations in the sequencing database. Thus, traditional 
microbiological culture combined with molecular diagnosis remains essential for the diagnosis M. houstonense infection.

Due to the similar symptoms and pathological findings between NTM infections and tuberculosis, NTM infections are 
often misdiagnosed as tuberculosis, as seen in our case and in two other case reports.7,13 However, antibiotic therapies for 
NTM and Mycobacterium tuberculosis differ significantly.9,14–16 Misdiagnosis leading to inappropriate anti-tuberculosis 
treatment can delay the correct management of NTM infections. Additionally, unnecessary treatment exposes patients to 
the burdensome toxic side effects of anti-tuberculosis drugs, particularly in children. However, divergent antimicrobial 
susceptibility patterns have been observed across NTM and intra-species strains.17–21 Therefore, pathogen identification 
and AST are crucial for guiding treatment.

Figure 4 Timeline of the patient’s clinical presentation and key events. mNGS, Metagenomic next-generation sequencing; MALDI-TOF MS, Matrix-Assisted Laser 
Desorption/Ionization Time-of-Flight Mass Spectrometry.
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Table 2 Cases of Infection Caused by Mycobacterium houstonense Reported in the Literature

Publication 
Year/ 
Region

Age 
(Y)/ 
Gender

Inciting or 
Predisposing 
Factor(s)

Presentation AFB of the 
Clinical 
Specimens

Diagnosis Approach Sensitivity Surgery 
Therapy

Directed Treatment Outcome

Tian et al4 2019/ 
Shanghai, 
China

68/M Fall caused 
open humeral 
fracture

Surgical wound 
infection

NS 16S rRNA R-SXT, FOX, 
DO, LZD, IPM, 
TM, CLR, S-LVX, 
MXF, AN

Debridement LVX (IVD. 0.3g/qd) + AN (IV 
Inj. 0.2g/bid) for 3 weeks.

Cured

Che et al22 2020/ 
Shanghai, 
China

45/M Glaucoma 
drainage 
implant 
surgery

Endophthalmitis NS 16S rRNA, 16S–23S 
rRNA

R-DO, SMX, 
TM, S-LVX, CIP, 
AN.

Enucleation of the 
infected eyeball

AN (IVD. 0.6 g/qd) + LVX (P. 
O 0.5g/qd) for a week; LVX 
(P.O 0.5g/qd) for 40 days

Cured

Ma et al5 2021/ 
Zhengzhou, 
China

46/M Left foot 
laceration

Osteoarthritis Positive MALDI-TOF MS, 16S 
rRNA, ropB, gyrB, 
SecA1, or hsp65 gene 
sequencing

NS Debridement Intravenous FOX + AN for 
1 months; oral CLR + 
ethambutol for 5 months

Cured

63/F Acupuncture 
of left knee

Osteoarthritis Negative MALDI-TOF MS, 16S 
rRNA, ropB, gyrB, 
SecA1, or hsp65 gene 
sequencing

NS Debridement Intravenous AN + IPM + 
TGC for 1 months; oral 
CLR for 4 months

Cured

54/M Fall caused 
open fracture

Osteoarthritis Negative MALDI-TOF MS, 16S 
rRNA, ropB, gyrB, 
SecA1, or hsp65 gene 
sequencing, mNGS

NS Internal fixative 
removal, 
debridement

Intravenous FOX + AN for 
2 months; oral CLR for 6 
months

Cured

Wang 
et al13

2022/ 
Chengdu, 
China

26/M Unknown CNS infection Negative mNGS NA No AN, TGC, CLR, IPM (MEM 
substituted in last 3 days) 
for a month

Abandoned 
treatment 
and died

Li et al6 2023/Jiangsu, 
China

75/F Total hip 
arthroplasty

Surgical incision 
infections

NS mNGS, MALDI-TOF MS R-CLR, S-AN, 
MXF

Debridement Oral MXF + CLR for 3 
months

Cured

Lin et al7 2024/ 
Shanghai, 
China

NS/F Left lower limb 
surgery

Osteomyelitis Positive mNGS NS Orthopedic 
debridement 
surgery

Intravenous FOX + AN + 
LZD for 6 weeks; oral SMZ 
+ LVX for 3 months

Cured

Our NA/Guangxi, 
China

11/M Unknown Lymphadenitis 
of right 
mandibular

Positive MALDI-TOF MS, 16S 
rRNA

R-IPM, TM, DO, 
S-LZD, CLR, 
AN, FOX, MXF, 
SMX

Lymphadenectomy LZD (P.O 0.6g/qd) + CLR 
(0.5g/bid)+ AN (IVD. 0.5g/ 
qd) + FOX (IVD. 2g/tid) for 
4 months

Cured

Abbreviations: Y, year; AFB, acid-fast bacilli; qd, once a day; bid, twice a day; tid, three times a day; IVD, intravenous drip; IV Inj., intravenous injection; PCR, Polymerase Chain Reaction; NS, not specified; mNGS, metagenomic next- 
generation sequencing; CNS, central nervous system; NA, not available; AM, ampicillin; AMC, amoxycillin/clavulanate; AN, amikacin; CTX, cefotaxime; CRO, ceftriaxone; DO, doxycycline; E, erythromycin; MI, minocycline; VA, 
vancomycin; CIP, ciprofloxacin; IPM, imipenem; MEM, meropenem; SMX, sulfamethoxazole; SXT, trimethoprim-sulfamethoxazole; FOX, cefoxitin; LZD, linezolid; TM, tobramycin; CLR, clarithromycin; ethambutol; LVX, levofloxacin; MXF, 
moxifloxacin; TGC, tigecycline.
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We also conducted a literature review of documented M. houstonense infection cases by searching PubMed and Web 
of Science using the search terms “rapidly growing mycobacteria” OR “RGM” OR “nontuberculous mycobacteria” OR 
“NTM” OR “Mycobacterium fortuitum complex” OR “Mycobacterium houstonense” for publications up to 
November 2025. The inclusion criteria were: (1) infection caused by M. houstonense; (2) cases with adequate clinical 
information; (3) articles published in English. After systematic screening, eight reported cases4–7,13,22 were identified 
(Table 2). All individuals infected with M. houstonense were adults, seven of whom had open wounds. The infections 
included: one case of endophthalmitis, one central nervous system infection, two surgical incision infections, and four 
osteoarthritis infections. Five M. houstonense strains, including the first isolate from Houston and the isolate from our 
patient, were subjected to AST. The results demonstrated that these strains were susceptible to amikacin and quinolones 
but resistant to doxycycline and tobramycin. The susceptibility to clarithromycin, imipenem, linezolid, and trimethoprim- 
sulfamethoxazole varied. Therefore, when cultures are positive, AST is crucial for guiding subsequent treatment 
decisions. The importance of AST-guided therapy in NTM infection is also emphasized in the Chinese Expert 
Consensus on Diagnosis and Management of Cutaneous NTM Diseases.14 The use of quinolone antibiotics has been 
restricted in children owing to their potential to cause adverse musculoskeletal events.23 However, studies have shown 
that arthralgia and arthropathy are relatively uncommon in children and resolve after discontinuation of quinolones, 
without long-term sequelae.24,25 Therefore, quinolones may be considered for the treatment of M. houstonense infections 
in children when susceptibility is confirmed by AST and clinically appropriate. Additionally, among the eight reported 
cases, seven of eight (7/8) underwent surgical intervention, such as wound debridement. Therefore, surgical intervention 
may be a useful therapeutic approach in addition to antibiotic administration. As recommended by the International 
Pediatric Otolaryngology Group (IPOG) consensus guidelines, the management options for nontuberculous mycobacter
ial cervicofacial lymphadenitis include surgical excision and prolonged antimicrobial therapy.26

Among the nine patients with M. houstonense infection, eight cases involving the skin and soft tissue recovered 
following appropriate treatment. However, one patient with central nervous system infection died because of an 
inadequate treatment course and intracranial infection. For NTM infections, guidelines recommend a minimum of 4 
months of therapy for skin and soft tissue infections, and 6 months for bone infections.9,14 However, a study focusing on 
RGM-induced CNS infections reported survivor treatment durations ranging from 2.5 months to greater than 16 
months.27 Therefore, an adequate treatment course is essential for a favorable prognosis.

Our study has a limitation. While 16S rRNA sequencing is useful, it may not reliably identify species within the 
M. fortuitum complex. More accurate methods, such as sequencing of the 16S–23S rRNA internal transcribed spacer 
(ITS) region or whole-genome sequencing,28 could provide definitive molecular identification. In recent years, MALDI- 
TOF MS has continued to be valued for microbial identification. However, its identification accuracy is dependent on the 
comprehensiveness and currency of the reference mass spectral database. In our study, M. houstonense was included in 
the MALDI-TOF MS database (Antobio MS 600, Zhengzhou, China). The clinical strain was identified as 
M. houstonense by both MALDI-TOF MS and 16S rRNA sequencing. The concordant results from these two distinct 
platforms significantly strengthened the reliability of our identification.

Conclusions
This case report describes submandibular lymphadenitis caused by M. houstonense in a child. Clinicians should maintain 
a high index of suspicion for this organism in pediatric cervicofacial lymphadenitis. Accurate species identification is 
essential. Treatment should be guided by validated antimicrobial susceptibility testing, with meticulous attention to 
pediatric dosing and safety monitoring. Broad-spectrum empiric regimens should be avoided, as M. houstonense exhibits 
diverse resistance patterns that necessitate targeted therapy to optimize efficacy and minimize toxicity in children.

Abbreviations
MALDI-TOF MS, Matrix-Assisted Laser Desorption/Ionization Time-of-Flight Mass Spectrometry; NTM, Non- 
tuberculous Mycobacteria; MIC, Minimum Inhibitory Concentration; RGM, Rapidly growing mycobacteria; AFB, 
Positive acid-fast bacilli; AST, Antimicrobial susceptibility testing; mNGS, Metagenomic next-generation sequencing.
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