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THE CLINICAL PICTURE
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Unraveling a challenging diagnosis: 
Role of a TNF inhibitor

A 48-year-old male industrial electrician pre- 
 sented for consultation with a 5-year history of 

pain and swelling of the dorsum of the right hand, 
with limited mobility of the right wrist and flexion of 
the fourth finger. The hand inflammation had begun 
as a red nodule on the dorsum of the second metacar-
pophalangeal joint, which slowly progressed to a soft, 
doughy-looking, subcutaneous mass encompassing 
the dorsum of the right hand (Figure 1).

The patient’s previous mycobacterial and fungal 
cultures, stains for organisms, and purified protein 
derivative testing for tuberculosis were negative. Also, 
chest radiography and thoracic computed tomography 
were normal. The pathologist suggested the diagnosis 
of chronic cutaneous sarcoidosis with tenosynovitis.1 
The patient was treated with prednisone 15 mg daily 
and methotrexate 15 mg weekly with daily folate sup-
plementation. However, the hand pain and swelling 

persisted, and new areas of inflammation appeared. 
Biopsies from right olecranon bursitis 2 years later 
(patient still on prednisone and methotrexate) and 
from a right forearm mass 3 years later again revealed 
noncaseating granulomata with negative cultures. 

 When we saw the patient, because previous myco-
bacterial and fungal cultures were negative on 3 differ-
ent occasions, and because histologic re-evaluation of 
previous slides revealed noncaseating granulomatous 
inflammation with multinucleated giant cells, the ini-
tial diagnosis of sarcoidosis was still considered likely. 
Hence, infliximab, a monoclonal antibody that binds 
to tumor necrosis factor-alpha (TNF-alpha), was 
added to treat the presumably refractory sarcoidosis.2–4 
One week after the second infusion, the swelling and 
redness of the right hand became noticeably worse. 
Infliximab was discontinued, and diagnostic tenosy-
novectomy was performed, along with another deep 
biopsy of the right dorsal hand mass (the patient’s 
fourth biopsy). Rice bodies were extruded through 

Figure 1. Swelling of the dorsum of the right hand, with limited mobility of the right wrist and flexion of 
the fourth finger. The inflammation had begun as a red nodule on the dorsum of the second metacarpo-
phalangeal joint (A) and slowly progressed to a soft, doughy-looking, subcutaneous mass encompassing 
the dorsum of the right hand (B). 
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the surgical incision (Figure 2). Stains for bacteria, 
mycobacteria, and fungus were negative. However, an 
acid-fast bacillus grew on culture and was identified as 
Mycobacterium marinum by sequence identification. 
Infliximab was presumed to have unmasked the under-
lying chronic infection.5,6 

 Methotrexate was discontinued, and the patient 
was weaned from prednisone. The microbiology lab-
oratory was alerted to include sustained cultures at 
lower temperatures, and M marinum grew at 23 days. 
Based on in vitro minimum inhibitory concentration 
values, the patient was started on rifampin, ethambu-
tol, and azithromycin.

 Eight months later, the patient required surgical 
repair of a ruptured right middle finger extensor tendon 
(Figure 3). One year after that repair, while still receiv-
ing antibiotics, he experienced swelling of the right 
olecranon bursa, requiring excision. Ziehl-Neelsen 
stain of smears from mycobacterial growth indica-
tor bottles revealed M marinum microcolonies, and 
the tissue tested positive for M marinum by sequence 
identification. At that time, the patient was started on 
trimethoprim-sulfa methoxazole based on its reported 
efficacy in eradicating treatment-refractory M marinum 
infection, and the other antimyocobacterial antibiotics 
were discontinued. Treatment was continued for 2 years 
after the complete resolution of symptoms and findings.

 ■ FEATURES OF M MARINUM INFECTION

M marinum is a nontuberculous mycobacterium that 
usually infects humans by exposure to contaminated 
fresh or marine water through damaged skin. Nota-

bly, apart from this patient’s exposure as an indus-
trial electrician to cooling water pools for induction 
furnaces, he had no clear history of exposure to any 
recognized water source for M marinum infection. 

M marinum infection can present as a nodular 
granulomatous dermatitis resembling cutaneous 
sarcoidosis7 or as tenosynovitis. It often starts as a 
solitary violaceous or red plaque or nodule, some-
times with a crusted or verrucous surface, which can 
spread along lymphatics, similarly to lymphangitic 
sporotrichosis.7 

In immunocompetent patients, the infection is 
usually limited to the skin and soft tissues, whereas 
disseminated M marinum infections can occur in 
patients with HIV/AIDS and other immunocom-
promised states. Infected synovial fluid, bursae, or 
tendon sheaths may contain rice bodies, ie, small, 
loose pellets that resemble polished grains of white 
rice. They are composed of cellular debris or sloughed 
infarcted synovium, surrounded by fibrin, sometimes 
with a collagenous core. In the past, rice bodies were 
mainly associated with poorly controlled rheumatoid 
arthritis. Currently, they are more often associated 
with chronic (especially mycobacterial) infection.

 M marinum grows optimally at 32ºC (89.6ºF), and 
growth is inhibited at 37ºC (98.6ºF). The infection 
involves the colder parts of the body, especially the 
extremities. Ziehl-Neelsen stain of biopsy specimens is 
rarely positive. Therefore, cultures should be obtained 
and observed for at least 6 weeks and are ultimately 
positive in up to 80% of patients.7 In our patient’s 
case, all previous cultures before presentation to our 
clinic were reportedly negative, presumably because 

Figure 2. During tenosynovectomy, rice bodies 
were extruded through the surgical incision. Histo-
logic study revealed noncaseating granulomatous 
inflammation with multinucleated giant cells.

Figure 3. The patient required surgical repair of 
a ruptured extensor tendon (arrow) of the right 
middle finger.
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of the low number of organisms in the clinical spec-
imens and incubation of the tissue at 37ºC (not at 
28ºC–32ºC) in the microbiology laboratory due to 
lack of suspicion for M marinum infection. 

TNF-alpha plays an essential role in granuloma 
formation, limiting the spread of mycobacterial infec-
tion. When a TNF-alpha inhibitor was started in this 
patient, it permitted rapid multiplication of organ-
isms, leading to a positive acid-fast bacillus culture 
and detection of M marinum by sequence identifica-
tion, ultimately revealing the diagnosis.5,6 

 ■ WHEN TO SUSPECT M MARINUM INFECTION

M marinum should be considered when a patient 
presents with nonhealing nodular skin lesions in the 
distal extremities. The differential diagnosis of such 
lesions should also include granulomatous fungal 
infections such as sporotrichosis, blastomycosis, coc-
cidioidomycosis, cryptococcosis, and histoplasmosis. 
Other chronic skin infections with a similar presenta-
tion are cutaneous tuberculosis, other nontuberculous 
mycobacterial infections, leishmaniasis, and nocardi-
osis. Cutaneous sarcoidosis should be considered in 
the differential diagnosis, as in our patient’s case, but 
sarcoidosis remains a diagnosis of exclusion.

 In our patient, the absence of exposure to fish 

tanks or outdoor water and the repeatedly negative 
mycobacterial and fungal cultures swayed us from 
initially suspecting the correct diagnosis. Eventually, 
an unexpected response to TNF-alpha antagonist 
therapy facilitated recognition of the correct diagno-
sis. Infections with M marinum in patients receiving 
TNF-alpha antagonists and other biologic agents 
have been well described.5,6  

 ■ TREATMENT CHALLENGES

Therapy of M marinum is not standardized.7 The 
organism is generally resistant to isoniazid, pyrazin-
amide, and para-aminosalicylic acid. In a study of 63 
clinical cases, rifamycins and clarithromycin were the 
most potent agents against M marinum.8 There is no 
consensus on the duration of therapy, as there are no 
randomized controlled trials. Combination therapy 
is recommended for immunosuppressed patients. In 
addition, surgical debridement is often needed to 
facilitate cure. In immunocompetent patients, treat-
ment should continue for at least 2 months after 
all skin lesions have healed. Immunocompromised 
patients require therapy with 2 agents for at least 6 
months after the resolution of all skin lesions. ■
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