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To The Editor,

A 71-year-old man presented with a 9-month history of decreased

appetite, asthenia, weight loss, intermittent syncope, and recurrent

fever up to 40◦C, having received a right-sided lung transplant 3 years

prior for idiopathic pulmonary fibrosis (IPF). Physical examination pro-

vided a blood pressure of 136 over 84 mm Hg, heart rate of 75 per

minute, temperature of 36.9◦C (98.4◦F), and oxygen saturation of 99%

on room air. Cardiac, abdominal, and neurological examinations were

normal, while lung examination showed decreased breath sounds with

basal crepitations on the left and normal breath sounds on the right.

Subsequent laboratory work-up provided no infectious or splanchnic

focus for the fever or other symptoms. Chest X-rays similarly showed

no anomalies compared to previous X-rays: Specifically, no indications

of infiltrates or a pneumothorax (Figure 1A). Lung function was also

unremarkable, with an unchanged but known decreased FEV1 and

forced vital capacity (FVC) (Figure 1B) and a lowered, yet normal,

FEV1/FVC ratio (Figure 1C) in line with established left-sided IPF.

An fluorodeoxyglucose positron emission tomography/computed

tomography (FDG-PET/CT)-scan was subsequently made to rule out

malignancy, showing multiple FDG-avid, anatomically enlarged lymph

nodes (Figure 1D), both above and below the diaphragm. A diag-

nostic biopsy of the left supraclavicular lymph node presented non-

necrotizing granulomas consisting of epithelioid histiocytes. Auramine

staining of this biopsy then revealed numerous acid-fast microor-

ganisms with a histochemical profile characteristic of mycobacterial

infections (Ziehl-Neelsen +++, Wade-Fite +, Periodic Acid Schiff, +,

Grocott-Gömöri+).Mycobacterium genavensewas ultimately identified

as the causative pathogen using a nucleic acid amplification test.

The patient was started on oral azithromycin (6.25 mg/kg, 1/d),

ethambutol (15 mg/kg, 1/d), and rifampicin (7.5 mg/kg, 1/d). Addition-

ally, to encourage endogenous immune responses againstM. genavense,

the patient’s mycophenolate mofetil (500 mg, 2/d) was discontinued,

while the prednisolone (5 mg, 1/d) and tacrolimus (1 mg, 2/d) were

maintained.

In an admission that spanned over 2 months, the patient developed

severe hepatic and renal function failure—interpreted as medication-

dependent toxicities. The antibiotic treatment was nonetheless sus-

tained, and an FDG-PET/CT-scan was obtained 3 months post-

treatment onset to monitor disease progression. The scan showed

unchanged lymphadenopathy, with increased metabolic activity in the

periclavicular lymph nodes and moderately decreased activity in the

mediastinal lymph nodes. A new biopsy of the left supraclavicular

lymph node showed abundant M. genavense coccobacilli without the

presence of alternative pathology.

Based on the severity of the drug-based side-effects, the antibiotic

treatment was finally discontinued. Despite the patient’s short-term

clinical improvement, the intermittent bouts of fever soon recurred.

Due to the relapsing, refractory fever, the lack of clinical response to

the antimycobacterial agents coupled with their toxic side-effects, and

the risk ofmultidrug-resistant substrainswith long-term therapy, alter-

native drug regimens were not explored. The patient ultimately opted

for palliative treatment of his symptoms.
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F IGURE 1 Chest X-rays (A); Lung function tests with FEV1 and FVC (B), and FEV1/FVC ratios (C); FDG-PET/CT-scan (D);M. genavense
infection therapeutic dilemma (E). (A) The chest X-rays between January and September 2020 show a known small lung volume left characterized
by interstitial changes, with otherwise no indications of infiltrates or a pneumothorax. (B–C) Functional analyses of the patient’s lungs 3 years after
unilateral, right-sided lung transplantation in 2017 show (B) largely unaltered FEV1 and FVC parameters and (C) normal FEV1/FVC ratios
throughout. The shaded areas in the graphs represent the reference ranges of eachmetric for healthy controls. (D) The FGD-PET/CT-scan from
September 2020 shows relatively intense bilateral FDG uptake supraclavicularly, while showing intense FDG uptakemediastinally (paratracheally
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1 DISCUSSION

In 1990, a previously unidentified, fatal nontuberculous mycobacterial

(NTM) infection was described in a patient with acquired immunodefi-

ciency syndrome (AIDS) from Geneva, Switzerland.1 This later proved

to be the first description ofMycobacterium genavense, soon detected in

another eighteen patients with advanced AIDS.2 Since then, this NTM

is known to cause lethal opportunistic infections in AIDS patients and

those taking immunosuppressive drugs, such as for sarcoidosis.2–4 The

typical symptoms of an M. genavense infection include fever, abdom-

inal pain, weight loss, diarrhea, and anemia.5 Patients experience an

extensive infection of the intestines and liver, although necropsies

of infected subjects have also shown involvement of the lungs, bone

marrow, and lymph nodes.2 M. genavense infections can spur mas-

sive mesenteric lymphadenopathy and lead to hepatosplenomegaly.6

These relatively nonspecific symptoms and the lack of a pathog-

nomonic hallmark for the disease, however, make it hard to distinguish

M. genavense from more prevalent NTM infections such as from

Mycobacterium avium complex (MAC) and more common infectious or

neoplastic diseases due to overlapping symptomatology. This vague

presentation prevents physicians from actively performing diagnostics

for M. genavense or similarly atypical NTMs—despite atypical NTMs

constituting ∼20% of all NTM infections.7

Notably, experience regardingM. genavense infections in transplan-

tation is limited as almost all relevant knowledge has been gleaned

from AIDS patients.5,8–11 There are only sporadic accounts in renal

and cardiac transplant recipients,5,10,11 with just one report of an

M. genavense infected lung transplant patient.12 In that patient, the

infection was detected in a disseminated phase, and while there was a

lengthy resolution of the chief complaints, the recurrent infection ulti-

mately caused fatal multiorgan failure.12

In particular, the disease progression of M. genavense infections is

unpredictable, which leads to diagnostic delays when coupled with the

limited clinical awareness of NTM pathology. Our patient experienced

a 9-month history of vague subfebrile complaints before his diagnosis.

This delay canbeascribed to the successive screeningsby cardiologists,

geriatric specialists, and neurologists for his chief complaints, includ-

ing intermittent syncope, asthenia, weight loss, and even parkinsonism,

prior to his pulmonology work-up.

Strikingly, all tuberculous diseases experience diagnostic delay,

includingM. tuberculosis infections.13 This delay may be attributable to

low disease prevalence.13 For context, the NTM prevalence in a popu-

lation of United States veterans was 41.1 cases per 100,000 patients

between 2008–2012, with 81% of these beingMAC infections and the

rest 32 other NTM strains.7 Among all NTMs infections, M. genavense

constituted 0.05% of the total.7 Timely diagnosis of atypical NTMswill

becomemore important in the coming 20 yearswith estimates that the

overall NTM prevalence will quadruple,14 especially in individuals>65

who aremore susceptible to NTM infections.15

Upon M. genavense diagnosis, our patient was treated with

azithromycin, ethambutol, and rifampicin. Ethambutol and rifampicin

are commonly used to treat M. tuberculosis and M. genavense

infections.5,8–11 Additionally, a recent case series demonstrated suc-

cessful treatment with combinations of clarithromycin, ethambutol,

rifabutin, and quinolones.10 Nonetheless, the experience in treatingM.

genavense infections remains limited. Often, a broad-spectrum antibi-

otic regimen is empirically selected.11 Due to the severe side-effects of

tuberculostatics, the regimen predominantly depends on the patient’s

tolerance to the drug toxicity profiles.8 For transplant patients, the

hepatic and renal side-effects caused by interactions between the

antimycobacterials and the patients’ immunosuppressants are most

critical. In light thereof, reducing immunosuppression can potentially

decrease drug interactions and even have antimycobacterial effects.

Finally, an additional factor that impedes the curative treatment of

NTMs such as M. genavense is insufficient tissue penetration of the

antibiotics—causing systemic side-effects before curative drug levels

can be attained in local infection foci (Figure 1E).

The inherent damage caused by M. genavense and the therapy-

related side-effects tie into the highmortality among infected patients.

Since the early 1990s, AIDS patients with M. genavense show high

mortality,8,9 while the mortality rate among non-AIDS patients is like-

wise high, ranging between 25% and 44%.10,11

2 CONCLUSION

M. genavense is an NTM that mimics inflammatory and neoplastic dis-

eases and can cause lethal infections in immunosuppressed patients.

Due to its low prevalence, the diagnosis is often missed by clini-

cians, and even when it is diagnosed, there is much doubt regarding

the best therapy. Many patients eventually succumb to the infection

despite treatment initiation due to the disseminated stage in which it

is detected. As such, increased awareness among clinicians regarding

atypical NTMs such asM. genavense is warranted to diminish diagnos-

tic delay.

AUTHOR CONTRIBUTIONS

Siawosh K. Eskandari, Sterre Y. Jonkers, and Mohammad A.M.

Almesned conducted patient care, while OnnoW. Akkerman, Erik A.M.

Verschuuren, and Christiaan Tji-Joong Gan conducted and supervised

right and left, high ventrally right, and ventral of the right main bronchus). These FDG-avid foci correspondwith enlarged lymph nodes on the CT
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