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Abstract
The incidence and prevalence of nontuberculous mycobacterial disease is increasing due to enhanced clinician awareness and improved
detection methods. The species identification using molecular microbiology techniques allows a better understanding of the differences in
pathogenicity and treatment response. A 57-year-old man with a history of B-cell lymphoma in remission was transferred from the hematology department due to fever of unknown origin, night sweats and
asthenia. The empirical antibiotic therapy was initiated with no clinical
response, and he developed a subacute pneumonia, severe anemia and
hepatosplenomegaly. After positive blood, bronchoalveolar lavage and
bone marrow cultures, a disseminated Mycobacterium avium-intracellulare complex infection was diagnosed, and the patient began treatment with clarithromycin, rifabutin and ethambutol. Two weeks later,
a fourth antibiotic was added, amikacin at first and then linezolid, with
slow but gradual improvement. Due to amikacin-related severe kidney
injury and linezolid-related severe myelosuppression, the fourth antibiotic was changed to moxifloxacin, which the patient tolerated. After
6 months of therapy, the sensitivity to the regimen was confirmed and
the species was identified as Mycobacterium chimaera (MC), using
the molecular genetic test GenoType NTM-DR. The blood and tissue cultures were negative after 4 months of therapy, and treatment
was continued for 12 months. Although the infection was being treated
successfully, the patient’s B-cell lymphoma relapsed after 12 months
and the patient died. This is a case report of a confirmed severe and
disseminated MC infection in an immunocompromised patient using a
molecular genetic test, successfully treated using a four-drug regimen.
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Introduction
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terium avium-intracellulare complex (MAC), is ubiquitous
in the environment. It has been increasingly recognized as an
emerging opportunistic threat specifically after open cardiac
surgery and in immunocompromised patients [1].
The diagnosis is challenging due to nonspecific symptoms
and an indolent course of the disease. It may present as pneumonia, endocarditis, implant-associated infection, hepatitis
and chorioretinitis, as well as disseminated infection [2].
The pathogen is classified as MAC when cultured from
blood and tissue samples. The species identification as MC
is only possible using molecular genetic tests like the GenoType NTM-DR, a tool that also identifies genes responsible
for some of the macrolides and aminoglycosides resistance
mechanisms [3].
The current recommendations advocate that MC pulmonary disease should be treated with a three- to four-drug regimen, but recent evidence suggests disseminated infection may
require four to five antibiotics depending on the severity of
disease and patient risk factors, like kidney failure [4]. The
regimen should include a macrolide, rifamycin, ethambutol,
and a fourth agent such as moxifloxacin. The addition of a parenteral drug such as amikacin when starting treatment is also
recommended [5].
We describe a case of a confirmed disseminated MC infection in an immunocompromised patient, with documented
treatment efficacy using a four-drug regimen.

Case Report
A 57-year-old man presented with a 2-week history of lowgrade fever of unknown origin, night sweats, asthenia and severe weight loss. He was being followed in the hematology
department due to a diffuse large B-cell lymphoma previously
in remission for 9 years, which had relapsed 1 year before.
He had been treated with rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone (R-CHOP), and remission
was confirmed again. He was expected to undergo autologous
hematopoietic stem cell transplantation, which was postponed
due to the febrile illness.
Empirical antibiotic therapy was started with a slow clinical response, and without microbiological identification at the
beginning. One month later, the patient developed subacute
pneumonia and severe anemia, as well as a new-onset hepatosplenomegaly (20 cm and 27 cm, respectively).
Because a relapse of the lymphoma was suspected, the patient underwent liver and bone marrow biopsies, which showed
no evidence of a hematological neoplasia. The liver biopsy
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identified a granulomatous hepatitis. After positive blood and
bone marrow cultures, as well as a positive bronchoalveolar
lavage culture, a disseminated MAC infection was diagnosed
and the patient started treatment with clarithromycin, rifabutin
and ethambutol (CRE).
After 2 weeks of therapy and due to clinical worsening,
a fourth antibiotic was added, first amikacin for 2 weeks and
subsequently linezolid for 3 weeks. Both had to be discontinued due to severe kidney injury and severe myelosuppression,
respectively.
The antibiotic regimen (AR) was changed to CRE plus
moxifloxacin, which was well tolerated, and the patient started
to improve. The antimicrobial susceptibility testing (AST) was
then available and revealed sensitivity to the CRE regimen,
with resistance described only for streptomycin (amikacin and
moxifloxacin resistance were not tested). The blood and tissue
cultures were negative for MC after 4 months of therapy.
After 6 months of therapy, the identification of MC was
possible using the newly available GenoType NTM-DR, a molecular genetic test that also detected no mutations at the rrs
and rrl genes (the former being responsible for some of the
amikacin resistance and the latter for a potential macrolide resistance mechanism).
Although the infection was being treated, the autologous
hematopoietic stem cell transplantation that should have followed R-CHOP was postponed due do the MC-related symptoms. Without it, the chances of a diffuse large B-cell lymphoma relapse were higher, and it happened after 12 months
of the four-drug AR. A new chemotherapy regimen was being
planned, but the patient died because of the lymphoma.
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from the corresponding author upon reasonable request.

Unlike many previous MC infection reports, our patient did
not have a history of cardiac surgery or related procedures.
However, MC has been increasingly recognized as the cause
of opportunistic infections in immunocompromised patients.
Our patient was immunocompromised due to a hematological
neoplasia and the subsequent R-CHOP treatment. Following
remission of the diffuse large B-cell lymphoma, he developed
a MC disseminated infection.
As described in the literature, a four-drug AR was required, starting with CRE plus amikacin, later changed to CRE
plus moxifloxacin due to amikacin-related kidney injury. The
patient had a slow but gradual clinical improvement and the
cultures were MC-negative after 4 months, confirming the efficacy of the four-drug AR.
The MC identification was possible using a molecular genetic test, the GenoType NTM-DR, which also excluded the
existence of mutations for macrolide resistance in the rrl gene,
complementing the AST results.
The usefulness of this case is the description of a rare cause
of disseminated infection in an immunocompromised patient,
with good response to the recommended four-drug treatment
and species identification using a molecular genetic test. In immunocompromised patients with a fever of unknown origin,
this should be one of the etiologies to be taken into account.
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