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a b s t r a c t 

Mycobacterium malmoense is an emerging non-tuberculous mycobacterial (NTM) pathogen that usually 

causes extrapulmonary disease, particularly, in significantly immunosuppressed patients. Recent reports 

from Scotland and the Netherlands, however, document an increasing proportion of pulmonary NTM in- 

fections due to M. malmoense , indicating a rising incidence in parts of Northern Europe—although still 

predominantly associated with pulmonary disease. We report a 78-year-old woman from north-eastern 

Germany with chronic tenosynovitis caused by M. malmoense under minimal long-term prednisone ther- 

apy. Diagnosis was established by histopathology, culture, and hsp65 gene sequencing. Although up to 

40% of reported M. malmoense infections are extrapulmonary, nearly all described tenosynovitis cases 

have occurred in children or in profoundly immunosuppressed adults. This case, therefore, represents an 

exceptionally rare clinical constellation, demonstrating that even minimal immunosuppression can permit 

infection with this slow-growing NTM. It further underscores the diagnostic complexity, along with the 

absence of clear guideline recommendations regarding optimal therapy duration, highlighting the need 

for individualized, multidisciplinary management. 

© 2025 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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Nontuberculous mycobacteria (NTM) comprise more than 190 

pecies, many of which are environmental organisms with variable 

athogenic potential [ 1 ]. Mycobacterium malmoense , first described 

n Sweden in 1977, belongs to the M. avium–intracellulare complex–

elated group of slowly-growing NTM [ 2 ]. It has been mainly asso- 

iated with pulmonary disease in Northern Europe and the United 

ingdom, typically in patients with underlying structural lung dis- 

ase or immunosuppression [ 2 ]. Extrapulmonary infections, includ- 

ng soft tissue and disseminated disease, are far less frequent and 

sually occur in severely immunocompromised individuals [ 2 , 3 ]. In 

ontrast, cervical lymphadenitis is typically observed in immuno- 

ompetent children, with M. malmoense counted among the most 

ommon causative species alongside the M. avium complex and M. 

aemophilum [ 3 ]. 
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he case 

atient 

A 78-year-old female patient presented with a 16-month his- 

ory of livid swelling and pain in her right distal forearm, hy- 

othenar region, and fourth and fifth fingers. She had been 

n long-term prednisone therapy (2.5-5.0 mg/day) for over 10 

ears for disseminated joint pain, without confirmed evidence 

f an underlying autoimmune disease. There was no history of 

rauma. Physical examination revealed livid erythematous soft tis- 

ue swelling with warmth, most pronounced between the metacar- 

ophalangeal and proximal interphalangeal joints of the palmar 

fth finger, sparing the fingertip, and extending into the palmar 

spect of the ulnocarpal compartment ( Figure 1 a). 

iagnostic workup and microbiological confirmation 

Magnetic resonance imaging confirmed tenosynovitis without 

nvolvement of bony structures. Computed tomography of the 

hest and abdomen revealed no abnormalities. The interferon- γ
elease assay was negative. A deep dermal biopsy taken from 
iety for Infectious Diseases. This is an open access article under the CC BY license 
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Figure 1. Clinical, diagnostic, and therapeutic course of a patient with chronic tenosynovitis due to Mycobacterium malmoense . (a) Clinical presentation of the right hand 

with livid erythematous soft-tissue swelling affecting the palmar aspect of the fifth finger and extending into the hypothenar region. (b) Biopsy site (arrow) from which 

histopathologic examination revealed fibrotic connective tissue with non-caseating granulomatous inflammation; subsequent microbiological culture yielded M. malmoense . 

(c) Post-synovectomy view (arrows); synovectomy performed as part of combined surgical and antimicrobial therapy. (d) Clinical resolution after 27 months of treatment 

with rifabutin, ethambutol, and clarithromycin, in conjunction with repeated surgical intervention. 
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he anatomical site indicated in Figure 1 b (arrow) was submitted 

or histopathologic examination. Kinyoun staining demonstrated 

brotic and collagenous connective tissue with a non-caseating 

ranulomatous inflammatory infiltrate composed predominantly of 

istiocytes, but no acid-fast bacilli were detected. Subsequent mi- 

robiological analysis of the tissue sample cultured M. malmoense 

fter 12 days of incubation in a mycobacteria-specific culture sys- 

em. The clinical isolate was cultured using the BACTEC MGIT 960 

ystem (Becton Dickinson GmbH, Heidelberg, Germany). Species 

dentification was performed by sequencing a 441 bp fragment of 

he hsp65 gene, as previously described [ 4 ]. The sequence showed 

9% identity to the M. malmoense reference strain CIP 105775 

GenBank accession no. AF547854.1), confirming the isolate as 

. malmoense . Antimicrobial susceptibility testing was performed 

t the German National Reference Laboratory for Mycobacteria 

Borstel, Germany), using a modified proportion method in liq- 

id medium (BACTEC MGIT 960) and on solid media (Löwenstein–

ensen). The isolate was susceptible to rifabutin, ethambutol, clar- 

thromycin, moxifloxacin, ciprofloxacin, amikacin, linezolid, and 

rimethoprim/sulfamethoxazole but resistant to rifampicin. Real- 

ime polymerase chain reaction (PCR) targeting the M. tuberculosis 

omplex and pan-mycobacterial PCR confirmed the presence of M. 

almoense . 

herapeutic approach and clinical outcome 

Oral antituberculous therapy was initiated with rifabutin (300 

g/day), ethambutol (600 mg/day), and clarithromycin (500 mg 

wice daily). This regimen aligns with current consensus recom- 

endations for treating NTM infections, including M. malmoense 

 5 ], and was well tolerated. Prednisone therapy was discontinued, 

nd the patient underwent two synovectomies ( Figure 1 c, arrows). 

he received anti-infective therapy for 27 months, achieving com- 

lete symptom resolution ( Figure 1 d). 

linical and epidemiological relevance 

M. malmoense , a member of the NTM group, has garnered at- 

ention due to its clinical relevance and increasing incidence in 
2

arious populations. A recent systematic review and meta-analysis 

as detailed the clinical spectrum, epidemiologic characteristics, 

nd treatment outcomes of M. malmoense infections [ 2 ]. In Den- 

ark, a marked rise in pulmonary NTM infections was observed 

etween 1991 and 2022, with M. malmoense identified as one of 

he leading species alongside M. kansasii and M. avium complex [ 6 ]. 

imilarly, Brode et al. analyzed over 26,0 0 0 NTM isolates in On- 

ario (1998-2010) and found that non-pulmonary sites accounted 

or only about 4% of NTM cases, with pulmonary isolates predom- 

nating. They concluded that pulmonary NTM disease primarily af- 

ects individuals with preexisting lung conditions or structural ab- 

ormalities, whereas non-pulmonary NTM infections—such as in 

ur patient—are more common in the context of immunosuppres- 

ion or NTM entry into breached tissue [ 7 ]. In contrast, Piersi- 

oni et al. [ 8 ] reported that localized non-pulmonary NTM infec- 

ions often occur in immunocompetent individuals, suggesting a 

ore nuanced interplay between host immunity and site of infec- 

ion. In their analysis of musculoskeletal infections they noted that 

most affected patients are immunocompetent,” although they ac- 

nowledged that certain species (e.g. M. chelonae, M. hemophilum ) 

ore commonly affect immunocompromised hosts. These find- 

ngs point to species-specific pathogenic behaviors rather than a 

niform dependency on immune status. Geographic variability in 

TM species distribution and associated clinical presentations fur- 

her complicates the epidemiologic landscape. For instance, Pre- 

ots and Marras [ 9 ] reported that M. avium is the most fre-

uently isolated species causing pulmonary disease in most re- 

ions of the world. Of note, however, are the high percentages of 

ulmonary NTM infections caused by M. xenopi in Croatia, Czech 

epublic, and Serbia; by M. kansasii in Poland and certain Span- 

sh regions; and by M. malmoense in Scotland and the Nether- 

ands, highlighting the regional clinical relevance of our patient’s 

nfection. All in all, the rising frequency of NTM isolation in var- 

ous settings indicates that M. malmoense may be emerging as 

 significant pathogen in certain populations, necessitating fur- 

her investigation into its epidemiology and clinical impact. This 

omplexity is further illustrated by pediatric NTM infections in 

hich M. avium is the predominant species causing lymphadenitis 

 10 ]. 
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omparative cases 

The clinical presentation of M. malmoense infections often 

aries with the host’s underlying health status—a distinction rele- 

ant for diagnostic and therapeutic decisions. Interestingly, our pa- 

ient, such as five cases involving M. marinum, M. kansasii, M. szul- 

ai , or M. nonchromogenicum infections [ 11 ], has been of Middle- 

uropean descent. Although M. malmoense is more frequently as- 

ociated with pulmonary disease in immunocompromised patients 

 6 , 7 ], this case shows that it can also cause clinically significant

on-pulmonary infection in individuals with minimal immuno- 

uppression. We present evidence that even low-dose prednisone 

n an otherwise systemically well patient was sufficient to fa- 

or chronic M. malmoense tenosynovitis. This indicates that non- 

ulmonary M. malmoense disease (although rare) may emerge re- 

ardless of host immune status—a finding consistent with those 

f Wetzstein et al. [ 2 ] who report that such cases predominantly 

ccur in otherwise healthy children and only very rarely in pa- 

ients with HIV or other severely immunocompromised patients. 

lsewhere, Kim et al. [ 12 ] described flexor tenosynovitis due to M. 

aemophilum , highlighting synovitis as a recognized manifestation 

f NTM infections in the hand. This underscores the importance of 

onsidering NTM in chronic tenosynovitis where diagnosis is often 

elayed [ 11 , 12 ]. 

reatment recommendations 

Although established treatment protocols exist for pulmonary 

TM infections, the optimal therapy—particularly, its duration—

or NTM tenosynovitis remains uncertain [ 12 ]. Prolonged, com- 

ined surgical and antibiotic treatment may be necessary, espe- 

ially in immunocompromised patients and in refractory cases [ 12 ]. 

or pulmonary disease, standard treatment typically includes ri- 

ampicin, ethambutol, and clarithromycin, with alternatives such 

s moxifloxacin or clofazimine in cases of resistance or intolerance 

 5 ]. Despite evidence from two randomized controlled trials guided 

y the British Thoracic Society (BTS NTM trials) and three cohort 

tudies (two from the UK, including Cardiff and Edinburgh, and one 

rom the Netherlands), recommendations for M. malmoense treat- 

ent remain based on low-quality evidence [ 5 ]. For NTM tenosyn- 

vitis, Kim et al. [ 12 ] emphasize that treatment often involves sur- 

ical debridement and antimicrobial therapy, typically lasting 6-12 

onths; in their report, patients received a regimen of rifampicin, 

thambutol, and clarithromycin, with some requiring additional 

rugs such as amikacin or azithromycin, depending on resistance. 

he mean duration of treatment was 9.8 months, highlighting the 

mportance of personalized approaches and multidisciplinary man- 

gement, particularly, in the absence of clear consensus for non- 

ulmonary M. malmoense disease [ 12 ]. 

iagnostic challenges and methodological considerations 

Species-level identification by hsp65 sequencing is critical for 

istinguishing M. malmoense from M. tuberculosis and other NTM 

pecies due to their overlapping clinical presentations and radio- 

ogical findings [ 13 ]. Indeed, granulomatous inflammation identi- 

ed histopathologically, although suggestive, cannot reliably differ- 

ntiate among mycobacterial species. Similarly, broad-range molec- 

lar assays (e.g. pan-mycobacterial PCR targeting mycobacterial 16S 

ibosomal ribonucleic acid) affirm the genus-level presence of My- 

obacterium but are insufficient to definitively specify NTM species, 

articularly, when discriminating from closely related organisms 

uch as M. haemophilum [ 14 ]. In line with previous reports, this 

ase highlights that precise, species-specific molecular methods—

uch as hsp65 gene sequencing—are essential for accurate diag- 

osis and effective clinical management [ 14 ]. Taken together, al- 
3

hough histologic and generic PCR methods provided valuable an- 

illary support, definitive diagnosis of M. malmoense required spe- 

ific molecular identification through culture-derived hsp65 se- 

uencing, emphasizing the necessity for targeted molecular diag- 

ostics to guide appropriate treatment decisions. 

osition of the case in the literature 

Prevots and Marras [ 9 ] reported that M. malmoense is increas- 

ngly encountered in Northern Europe, although almost exclusively 

n the context of pulmonary disease. In parallel, Wetzstein et al. 

ound that although approximately 40% of M. malmoense cases are 

xtrapulmonary, nearly all tenosynovitis cases occurred in chil- 

ren or profoundly immunocompromised patients [ 2 ]. Our case 

f chronic tenosynovitis in an elderly woman with minimal im- 

unosuppression, therefore, represents a clinical constellation es- 

entially absent from the published literature. Moreover, it con- 

eys an important clinical message that the degree of immuno- 

uppression conferred by long-term, low-dose glucocorticoid ther- 

py is often underestimated and variably defined in practice and 

hat even such modest doses may predispose to opportunistic in- 

ections, such as M. malmoense. 

onclusion 

M. malmoense represents a significant and emerging NTM 

athogen with increasing incidence and diverse clinical presenta- 

ions. Clinicians need to be aware of non-pulmonary and extra- 

odal presentations, particularly, tenosynovitis. The risk increases 

ith any form of immunosuppression. Accurate species-level di- 

gnosis via culture and hsp65 sequencing is essential to distin- 

uish M. malmoense from tuberculosis and other NTM infections. 

mproved surveillance and tailored treatment protocols, informed 

y ongoing research into the epidemiology, pathogenesis, and clin- 

cal characteristics of M. malmoense infections, remain essential for 

mproving public health strategies and clinical practice. 
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