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ABSTRACT

Mycobacterium immunogenum is a species of nontuberculous mycobacteria (NTM) that has
been recently identified as the cause of cutaneous infections.™ Historically, the majority of
NTM infections were attributed to contamination of municipal water systems due to
inadequate equipment sterilization. Many of these organisms have been found to grow in
distilled water and display resistance to chlorine, formaldehyde, mercury, and standard
disinfectants.” In the environment, M. immunogenum has been isolated in swimming pools
and adjacent showers.® A limited number of cutaneous infections with Mycobacterium
immunogenum have been reported, and an even smaller number of cases have been
reported in immunocompetent individuals. We report a case of a persistent cutaneous
infection with M. immunogenum in a previously healthy patient successfully treated with
clarithromycin 250 mg twice daily for eight weeks. After treatment, the patient remained free

of infection and only a minimal scar remained.

CASE REPORT

A 30-year-old female presented to the
dermatology clinic for an evaluation of a
tender lesion on her right leg that was
increasing in size. The lesion was first noted
two months ago during a vacation in Hawalii.
The patient denied any trauma to the area,
but stated she swam in the ocean and
swimming pools while on vacation. No
pruritus, drainage, or bleeding was noted.
On physical exam, the patient had a
violaceous, indurated nodule on the right
anterior distal leg with poorly defined
borders, overlying fine white scale, and

surrounding erythema (Figure 1). The lesion
was initally diagnosed as a staphylococcal
abscess, but did not improve after taking
amoxicillin/clavulanic acid (875 mg /125mg
twice daily for 3 days) and applying warm
compresses. Amoxicillin/clavulanic acid was
discontinued, doxycycline (100 mg twice
daily for 10 days) was initiated, and the
patient was instructed to take twice-weekly
dilute bleach baths.

Twenty-four hours later, the patient returned
after developing purulent drainage. On
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physical exam, the lesion has developed a
necrotic base. A biopsy for tissue culture
was obtained. Doxycycline therapy was
continued and mupirocin 2% ointment twice
a day for 7 days was added. Tissue culture
rapidly grew a mycobacterium species, and
Matrix Assisted Laser Desorption lonization
Time-of-Flight (MALDI-TOF) method
identified the organism as Mycobacterium
immunogenum. It was found to be
susceptible to amikacin and clarithromycin,
resistant to cefozitin, ciprofloxacin,
imipenem, minocycline, and
trimethoprim/sulfamethoxazole, with
intermediate susceptibility for linezolid.
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Subsequently, doxycycline and mupirocin
ointment were discontinued and oral
clarithromycin (250 mg twice daily) was
initiated. The patient was also instructed to
apply warm compresses (30 minutes nightly)
as the lesion was still not healing after
biopsy. After eight weeks of treatment, the
patient’s symptoms fully resolved. Antibiotics
and warm compresses were discontinued
after resolution of the lesion (Figure 2).
Eighteen months after initial presentation,
the patient denied recurrence of the lesion
and only a minimal scar remained.

Figure 1. A violaceous, indurated nodule on the right anterior distal leg with ill-defined
borders. Overlying fine white scale and surrounding erythema on initial presentation to the

dermatology clinic.
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Figure 2. Six weeks after tissue biopsy and o_ne month of treatment with clarithromycin,

a level scar with red pigment and slight scale remains.

DISCUSSION

Mycobacterium immunogenum (formerly M.
immunogen) was first characterized in 2001
as belonging to the Mycobacterium
chelonae-Mycobacterium abscessus group
of nontuberculous mycobacteria. It is a
rapidly growing aerobic gram-positive, acid-
and alcohol-fast, non-pigmented bacillus.
Identification of new NTM species has been
possible due to genetic methods. PCR-
restriction enzyme analysis patterns of a 439
bp fragment of the hsp65 gene distinguished
M. immunogenum from other
mycobacterium species.>® Although 16S
ribosomal DNA sequencing shows only an

8 bp difference from M. abscessus and a

10 bp difference from M. chelonae.® The
MALDI-TOF spectrometry method used to
identify M. immunogenum in this case,
utilizes protein fingerprint analysis to identify
bacteria and yeast.

M. immunogenum has been implicated as
the causative agent in several reported skin
infections (Table 1). These cases were
observed after penetrating trauma like tattoo
needles, medication injections, and
intravenous catheters.**® Similar to other
NTM, M. immunogenum is capable of
contaminating hospital water and equipment
due to its resistance to a variety of
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infections have also been observed in solid
organ and bone marrow transplant patients.
The disseminated disease often presents
cutaneously with multiple painful skin
nodules or draining abscesses.*®

disinfectants, biocides, and its ability to form
biofilms.” In a one study, M. immunogenum
was the second most common NTM isolated
from swimming pools. Unlike other NTM
species, M. immunogenum was not isolated
in spas or whirlpools.® Disseminated

Table 1. Case reports of Mycobacterium Immunogenum Cutaneous Infection

Case Reports of Mycobacterium Immunogenum Cutaneous Infection

Year Number of Patient Presentation Treatment
Published Cases

2001 1 Disseminated cutaneous -
infection in a patient with
ScID!

2001 1 Disseminated cutaneous -
infection in a patient after
liver transplant®

2005 1 Immunocompetent patient  Heat compresses; resistant to
with chronic ulcer on shin  antibiotics®

2009 3 Cutaneous infections Combination of clarithromycin with
following mesotherapy at  either ciprofloxacin or levofloxacin for
the injection site 6-8 months®

2010 1 Healthy patient with non-  Clarithrimycin and Levofloxacin for 9
healing leg lesion, no prior months’
exposure

2010 1 Incision site infection in Azithromycin for 5 months’
patient with multiple
myeloma on
dexamethasone and IL-6
inhibitor

2011 1 Cutaneous infection in a Clarithromycin for 7 months with
healthy patient at site of advice to continue for 9-12 months?
tattoo

2017 1 Cutaneous infection of Clarithromycin for 8 weeks with heat

lower leg in a healthy
patient

COMpPresses

was resistant to antibiotic treatment and
eventually resolved with heat compresses
by the time the causative agent was
identified.® In 2010, another case of M.
immunogenum causing a nonhealing leg
lesion in a healthy individual was reported.
The patient had no history of exposure, and

Cases of cutaneous infections in
immunocompetent patients with no known
exposure are limited but are similar to the
case presented. In 2005, the first reported
case of M. immunogenum in an
immunocompetent patient was described as
a chronic ulcer on the shin. Initially, the ulcer
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required extensive treatment with
clarithromycin and levofloxacin for 9
months.*°

The best treatment for cutaneous M.
immunogenum infection is still not known,
and has been based on the susceptibility
testing of the tissue culture. Clarithromycin
has been effective in disseminated and
localized infections, however, additional
agents are recommended to avoid the
development of resistance.® Although an
additional agent should have been
considered for this patient, the lesion still
reached resolution with monotherapy.

The recommended treatment duration for
disseminated infection is still unclear, but
may last up to 6 months with clarithromycin
and up to 4 months with an additional drug.®
Application of mild heat by the use of a
warm compress was used in addition to
antibiotics in our patient. It is unclear if the
application of heat is of benefit in the
treatment of M. immunogenum, but it has
been shown to be of benefit in the treatment
of other NTM infections, such as
Mycobacterium marinum.*

The patient presentation demonstrates
similarities to the previous cases of M.
immunogenum cutaneous infections in
immunocompetent hosts. NTM should be
considered in cases of non-healing lesions,
classically on the extremities, resistant to
antibiotics used for treating staphylococcal
species. As M. immunogenum displays
multi-drug resistance, a tissue culture with
species identification should be performed
with susceptibility testing to determine
appropriate treatment.

SKIN

Conflict of Interest Disclosures: none.
Funding: none.

Corresponding Author:

Skyler Michelle White, MD

301 University Blvd., 4.112 McCullough Bldg.
Galveston, TX 77555-0783

409-772-1911 (Office)

409-772-1943 (Fax)

skwhite@utmb.edu

References:

1. Wilson RW, Steingrube VA, Bottger EC, et al.
Mycobacterium immunogenum sp. nov., a
novel species related to Mycobacterium
abscessus and associated with clinical disease,
pseudo-outbreaks and contaminated
metalworking fluids: an international
cooperative study on mycobacterial
taxonomy. International Journal Of Systematic
And Evolutionary Microbiology.
2001;51(5):1751-1764.

2. Mitchell CB, Isenstein A, Burkhart CN, et al.
Infection with Mycobacterium immunogenum
following a tattoo. Journal of the American
Academy of Dermatology. 2011;64(5).

3. Biggs H, Chudgar S, Pfeiffer C, et al.
Disseminated Mycobacterium immunogenum
infection presenting with septic shock and
skin lesions in a renal transplant

recipient. Transplant Infectious Disease.
2012;14(4):415-421.

4. Wallace R], Brown BA, Griffith DE.
Nosocomial Outbreaks/pseudo Outbreaks
Caused By Nontuberculous

Mycobacteria. Annual Review of Microbiology.
1998;52(1):453-490.

5. Briancesco R, Meloni P, Semproni M,
Bonadonna L. Non-tuberculous mycobacteria,
amoebae and bacterial indicators in

January 2018 Volume 2 Issue 1

Copyright 2018 The National Society for Cutaneous Medicine 73



swimming pool and spa. Microchemical
Journal. 2014;113:48-52.

6. Brown-Elliott BA, Wallace R]. Clinical and
Taxonomic Status of Pathogenic
Nonpigmented or Late-Pigmenting Rapidly
Growing Mycobacteria. Clinical Microbiology
Reviews. 2002;15(4):716-746.

7. Marekovi¢ I, BoSnjak Z, Jakopovi¢ M, et al.
Evaluation of Matrix-Assisted Laser
Desorption/lonization Time-of-Flight Mass
Spectrometry in Identification of

Nontuberculous Mycobacteria. Chemotherapy.

2016;61(4):167-170.

8. del Castillo M, Palmero D, Lopez B, et al.
Mesotherapy-associated Outbreak Caused by
Mycobacterium immunogenum. Emerging
Infectious Diseases. 2009;15(2):357-359.

9. Loots MA, Jong MD, Soolingen D, et al.
Chronic Leg Ulcer Caused by Mycobacterium

immunogenum. Journal of Travel Medicine.
2006;12(6):347-349.

10. Shedd AD, Edhegard KD, Lugo-Somolinos
A. Mycobacterium immunogenum skin
infections: two different

presentations. International Journal of
Dermatology. 2010;49(8):941-944.

11. Collins CH, Grange JM, Noble WC, Yates
MD. Mycobacterium marinum infections in
man. Journal of Hygiene. 1985;94(02):135-
149.

January 2018

Copyright 2018 The National Society for Cutaneous Medicine

SKIN

Volume 2 Issue 1

74



