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Disseminated Cutaneous
Mycobacterium chelonae Infection in
a Patient With Acute Myeloid
Leukemia
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We report a case of disseminated cutaneous Mycobacterium
chelonae infection in a patient who was treated with chemo-
therapy for acute myeloid leukemia. We discuss the clinical
manifestations, diagnosis, and treatment of this unusual in-
fection in neutropenic patients.

Keywords. acute myeloid leukemia; Mycobacterium chelo-
nae; nontuberculous mycobacterium; skin.

The group of nontuberculous mycobacteria (NTM) consists of
all mycobacteria species other thanMycobacterium tuberculosis
complex andMycobacterium leprae. NTM are ubiquitous in the
environment and reside in soil and water. Of the over 150 NTM
species, only ∼25 are known to cause disease in humans [1].
Skin and soft tissue infections are most commonly caused by
Mycobacterium marinum and Mycobacterium ulcerans, which
are both slowly growing mycobacteria. Other mycobacteria
from this subgroup of NTM, such asMycobacterium fortuitum,
Mycobacterium abscessus, andMycobacterium chelonae, are less
frequently identified as the cause of disease in humans. Never-
theless, the epidemiology is very divergent depending on geog-
raphy. Focal cutaneous mycobacterial infections usually
develop after contamination of wounds with water or other con-
taminated products. In previous studies, numerous reports on

localized M. chelonae skin infection in immunocompetent per-
sons after tattooing have been published [2]. In contrast, in im-
munocompromised hosts the portal of entry is less clear. In this
population, cutaneous M. chelonae infection is most probably
the result of hematogenic dissemination, resulting in multiple
skin lesions. This clinical entity has been described in patients
with immunosuppressive therapy for solid organ transplanta-
tion [3], but it occurs infrequently in patients with hematolog-
ical malignancies, either with or without neutropenia [4–6].
Although it is generally believed to be a very rare complication
that mainly occurs in patients with deprived T-cell immune re-
sponses, granulocytopenia or impaired granulocyte function
has been suggested to be a pivotal element of the underlying im-
munodeficiency that predisposes to disseminated infection [6].
This hypothesis concurs with the observation that disseminated
M. chelonae is not found in patients diagnosed with advanced
human immunodeficiency virus infection. We describe a case
with disseminated M. chelonae infection in which absolute
granulocytopenia possibly constituted the most important im-
mune deficiency, with a contribution of the patient’s relative
lymphopenia.

CASE REPORT

A 53-year-old Dutch woman was admitted to the Hematology
ward of the Leiden University Medical Center for chemothera-
py as treatment of her acute myeloid leukemia. Because her dis-
ease was classified as “good prognosis” acute leukemia (normal
cytogenetics, NPM1 positive, FLT3-ITD negative), hematopoi-
etic stem cell transplantation was not pursued. After enrollment
in a prospective randomized phase III clinical trial (HOVON
102, study group B, www.trialregister.nl NTR2187), chemother-
apy consisted of 1 cycle of cytarabine (200 mg/m2, days 1–7),
idarubicin (12 mg/m2, days 1–3), and clofarabine (10 mg/m2,
days 1–5); 1 cycle of amsacrine (120 mg/m2, days 4–6), cytara-
bine (1000 mg/m2, days 1–6), and clofarabine (10 mg/m2, days
1–5); and 1 cycle of mitoxantrone (10 mg/m2, days 1–5) and
etoposide (100 mg/m2, days 1–5). This treatment was the exper-
imental arm of the study. The complications that occurred dur-
ing the neutropenic phases after chemotherapy were fever of
unknown origin, oral mucositis with herpes simplex (reactiva-
tion), superficial thrombosis of the arm due to a peripherally
inserted central catheter, and a generalized macular rash due
to clofarabine toxicity. The last neutropenic period lasted evi-
dently longer than the other neutropenic episodes (60 days of
neutrophil counts <0.1 cells/109 with neutrophilic granulocyte
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counts performed at least twice weekly). Lymphocyte counts
during this period were between 0.15 and 0.30 × 109/L. After
3 weeks, the patient developed multiple dusky red to purple,
tender, subcutaneous nodules on the face, arms, and legs, result-
ing in firm purple ulcerating nodules. Within weeks, the nod-
ules developed to larger (2–3 cm), livid plaques, several of
which spontaneously ulcerated (Figure 1A). The lesions became
more infiltrated when the neutropenic phase ended. At the mo-
ment of recovery of her lymphocytes and granulocytes, her CD4
cell count was 300 × 106/L.
Histological examination of the skin biopsies revealed a sep-

tal panniculitis (inflammation of the subcutaneous fat), with
similarities to erythema nodosum. Such histopathological find-
ings have been reported sporadically in association withM. che-
lonae [7, 8]. There was no sign of cutaneous manifestation of the
leukemia.
The first confirmatory test result of the suspected dissemin-

ated mycobacterial infection was the pathologists observation
of intracellular acid-fast bacilli in dermal histiocytes in a Ziehl-
Neelsen staining. The absence of frank granulomas led to the
suspicion of atypical mycobacterial infection. NTM have a
wide spectrum of histological features. A study of cutaneous
NTM infections showed a granulomatous response in only
33% of immunosuppressed patients in the first 3 months of in-
fection, compared with 80% of the normal hosts [9]. Mycobac-
terial culture from the second skin biopsy became positive
within 1 week (the first biopsy culture remained negative),
and treatment of atypical mycobacterial infection was initiated
with clarithromycin, levofloxacin, isoniazid, and rifampicin.
Identification of isolates to the species level was performed
by multiplex probe assay, showing an M. chelonae, fitting
the rapid positive mycobacterial culture. Thereafter, therapy
was narrowed down to clarithromycin (500 mg twice daily)

and levofloxacin (750 mg once daily), for which the
M. chelonae was susceptible.
The skin lesions improved within several weeks of treatment

(Figure 1B). The patient had no signs of hepatitis and no pul-
monary infiltrates, and blood and bone marrow cultures were
negative for mycobacterial growth. Bone marrow morphology
showed complete remission of her acute myeloid leukemia in
the months after chemotherapy.
Antimicrobial susceptibility was tested using the agar propor-

tion method, using a pure culture from primary isolation in
broth media. Resistance was demonstrated against primary
antituberculosis agents such as isoniazid, rifampin, and etham-
butol and susceptibility for clarithromycin (minimal inhibi-
tion concentration [MIC] of <2 mg/L) and ciprofloxacin
(MIC 2 mg/L). Susceptibility for tobramycin was not tested.

DISCUSSION

Although this patient experienced 3 long neutropenic periods, it
is remarkable that she developed a disseminated cutaneous
M. chelonae infection, because numerous patients with hemato-
logical malignancies are treated with comparable chemotherapy
regimens and do not develop mycobacterial infections. Perhaps
the addition of clofarabine, in combination with her prolonged
granulocytopenia, rendered her more susceptible. Clofarabine is
a nucleoside analog that inhibits DNA synthesis and ribonucle-
otide reductase. It induces direct apoptosis resulting in toxicity
to both nonproliferating human lymphocytes and rapidly pro-
liferating cells [10]. This mechanism of action is similar to its
analogs cladribine and fludarabine, which are capable of induc-
ing T-cell depletion. At the time of the mycobacterial infection,
the CD4 and CD8 counts in this patient were 304 and 45 × 106/
L, respectively, indicating that a certain degree of T-cell depletion
had occurred. Unfortunately, the source of the M. chelonae re-
mains unknown. The patient did not use any new skin products
in the period before her skin lesions appeared, nor was there any
clinical suspicion of colonization of her central intravenous
catheter.
The fact that a disseminatedM. chelonae infection often only

presents with skin manifestations and no signs of pulmonary
and/or liver involvement, could be explained by the preference
of some NTM (M. chelonae, M. marinum, M. ulcerans, or My-
cobacterium haemophilum) for lower temperatures (30°C) and
therefore tropism for the skin [1].
After making the correct diagnosis, the clinical challenge per-

sists in choosing the most appropriate therapy. NTM species, like
M. chelonae, are associated with extensive resistance to antimi-
crobial drugs. Treatment of disseminated infections with NTM
will remain a matter of discussion, because their low incidence
precludes that randomized controlled trials will provide evi-
dence-based guidance for best treatment modalities. According
to expert opinion [11], it is recommended to use a macrolide

Figure 1. Skin lesions due to Mycobacterium chelonae infection before
(A) and 4 months after (B ) treatment with clarithromycin and levofloxacin.
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(eg, clarithromycin) for the treatment of M. chelonae infection,
with addition of a quinolone (eg, levofloxacin or ciprofloxacin).
The only clinical treatment trial forM. chelonae skin disease used
clarithromycin monotherapy, without a comparator. Of the 14
patients treated with 500 mg of clarithromycin twice daily for 6
months, all were cured except for 1 patient who relapsed with an
isolate that developed mutational resistance to clarithromycin
[12]. Because these patients were not as severely immunocom-
promised as our patient, and there was the possibility of inducible
resistance to macrolides, we chose to treat our patient with duo
therapy. In an ideal setting, therapy should be based on suscept-
ibility data, although reports show that clinical response is not al-
ways compatible with in vitro susceptibility to antibiotics. When
the infection is progressive under oral antibiotic therapy, addition
of a parental antibiotic such as tobramycin should be considered.
Another antimicrobial drug that could be used is linezolid. This
remedy was not an option for our patient because of in vitro re-
sistance and the possible adverse event of bone marrow suppres-
sion. Besides initiating appropriate anti-mycobacterial treatment,
reconstitution of adequate immune responses is considered to be
a key element in reaching the intended clinical endpoint. Dura-
tion of treatment is based on clinical response, with a range of 6
to 12 months.
This patient, together with other case series, demonstrates

that no single specific immune deficiency alone, ie, T-cell, hu-
moral, or granulocyte-related, predisposes for a disseminated
M. chelonae infection. However, it is unknown whether a com-
bination of malfunction of different parts of the immune system
or a certain level of either T-cell or granulocyte dysfunction
provides sufficient opportunity forM. chelonae to cause dissem-
inated infection. Diagnosis of disseminated M. chelonae infec-
tion often requires multiple sampling and perseverance of the
treating physicians, whereas the often slow response to treat-
ment in a setting of severe underlying morbidity requires per-
severance of both the patient and the medical team.

Acknowledgments

Financial support. This work was supported by Leiden University
Medical Center.
Potential conflicts of interest. All authors: No reported conflicts.
All authors have submitted the ICMJE Form for Disclosure of Potential

Conflicts of Interest.

References

1. van Ingen J. Diagnosis of nontuberculous mycobacterial infections.
Semin Respir Crit Care Med 2013; 34:103–9.

2. Falsey RR, Kinzer MH, Hurst S, et al. Cutaneous inoculation of nontu-
berculous mycobacteria during professional tattooing: a case series and
epidemiologic study. Clin Infect Dis 2013; 57:e143–7.

3. Doucette K, Fishman JA. Nontuberculous mycobacterial infection in
hematopoietic stem cell and solid organ transplant recipients. Clin In-
fect Dis 2004; 38:1428–39.

4. Mahdi AJ, Mahdi EJ, Salamat A, et al. InvasiveMycobacterium chelonae
infection. Br J Haematol 2014; 164:1.

5. Smyth A, Macdonagh B, Tuite H, et al. Atypical cause of prolonged
myelosuppression. BMJ Case Rep 2009; doi:10.1136/bcr.08.2009.2160.

6. McWhinney PH, Yates M, Prentice HG, et al. Infection caused by My-
cobacterium chelonae: a diagnostic and therapeutic problem in the neu-
tropenic patient. Clin Infect Dis 1992; 14:1208–12.

7. Halpern J, Biswas A, Cadwgan A, et al. Disseminated cutaneous Myco-
bacterium chelonae infection in an immunocompetent host. Clin Exp
Dermatol 2009; 35:269–71.

8. Leung YY, Choi KW, Ho KM, et al. Disseminated cutaneous infection
with Mycobacterium chelonae mimicking panniculitis in a patient with
dermatomyositis. Hong Kong Med J 2005; 11:515–9.

9. Bartralot R, Pujol RM, Garcia-Patos V, et al. Cutaneous infections due
to nontuberculous mycobacteria: histopathological review of 28 cases;
comparative study between lesions observed in immunosuppressed pa-
tients and normal hosts. J Cutan Pathol 2000; 27:124–9.

10. Zhenchuk A, Lotfi K, Juliusson G, et al. Mechanisms of anti-cancer ac-
tion and pharmacology of clofarabine. Biochem Pharmacol 2009;
78:1351–9.

11. Griffith DE, Aksamit T, Brown-Elliott BA, et al. An official ATS/
IDSA statement: diagnosis, treatment, and prevention of nontubercu-
lous mycobacterial diseases. Am J Respir Crit Care Med 2007; 175:
367–416.

12. Wallace RJ Jr, Tanner D, Brennan PJ, et al. Clinical trial of clarithromy-
cin for cutaneous (disseminated) infection due to Mycobacterium che-
lonae. Ann Intern Med 1993; 119:482–6.

BRIEF REPORT • OFID • 3



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


