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Abstract

Non-tuberculous mycobacteria (NTM) are a
group of environmental pathogens, which
cause a broad spectrum of disease. The inci-
dence of NTM infection is increasing, especial-
ly in immunocompromized patients. The past
three decades also saw a rapid increase in the
incidence of NTM infection involving other-
wise healthy subjects. We report a case of cuta-
neous NTM infection in a 79-year-old Chinese
woman, who was receiving methotrexate for
psoriasis. Mycobacterial culture grew
Mycobacterium abscessus, and the lesions
cleared with a combination of oral clar-
ithromycin, ciprofloxacin and doxycycline.
Interestingly, she then developed a second
episode of cutaneous NTM infection with
Mycobacterium haemophilum over the same
body region, five years after stoppage of
methotrexate. Both episodes were separated
in time and involved different species, indicat-
ing that they were independent from each
other. We further discuss the risk factors for
cutaneous NTM infection, treatment, and
highlight the need for diagnostic vigilance.

Case Report

A 79-year-old Chinese female has been on
follow-up at a specialist dermatological center
in Singapore for psoriasis vulgaris. Following a
pustular flare in October 2004, she was com-
menced on oral methotrexate (MTX) 2.5-7.5
mg weekly. A year later after having consumed
a cumulative MTX dose of 390 mg, she noted
the appearance of a new rash on the right
antecubital fossa. She did not recall any pre-
ceding trauma at that region, including
acupuncture or tattoos. Physical examination
showed a 17×10 cm erythematous coalescent
ulcerated plaque studded with pustules. She
was treated initially as for irritant contact der-
matitis and erysipelas; however, there was no
improvement despite six months of therapy
with topical steroids and beta-lactam antibi-

otics. A skin biopsy was then performed, which
revealed a suppurative granulomatous infil-
trate consisting of neutrophils, histiocytes and
Langhans giant cells within the dermis (Figure
1). Acid-fast bacilli were not demonstrated on
Ziehl-Neelsen stain; however tissue culture
was positive for non-tuberculous mycobacteria
(NTM), which was identified as
Mycobacterium abscessus on polymerase chain
reaction (PCR). MTX was stopped and she was
prescribed a combination of oral clar-
ithromycin 500 mg, ciprofloxacin 500 mg and
doxycycline 100 mg twice daily for six months
with complete resolution of the lesion.

There were no further infective episodes
until August 2011, when she presented with
another erythematous papulopustular rash
over her right forearm and elbow (Figure 2).
She had not received systemic immunosup-
pressive therapy in the past five years and she
did not report any local trauma. There were no
findings on history and physical examination
to suggest an underlying immunodeficiency
disorder. Laboratory tests including fasting
blood glucose levels and HIV serology were nor-
mal, while total white cell count and differen-
tials were within normal limits. Skin biopsy
revealed a dermal granulomatous dermatitis
(Figure 3). Tissue culture confirmed the pres-
ence of NTM, identified as Mycobacterium
haemophilum on PCR. She was treated with
clarithromycin 500 mg and ciprofloxacin
500mg twice daily with complete clearance of
the lesion after ten months. She remains well
on her last follow-up visit with us.

Discussion

Non-tuberculous mycobacteria are free liv-
ing, fastidious aerobic acid fast bacilli organ-
isms widely distributed in the environment.
Six clinical syndromes account for most infec-
tions caused by NTM including pulmonary dis-
ease, lymphadenitis, skin or soft tissue infec-
tions, skeletal (bone, joint, tendon), foreign
body and central venous catheter infection,
and disseminated diseases.1 Infection is more
common in patients who are immunocompro-
mized. Runyon identified and divided NTM
into slow growing groups, basing on their abil-
ity to produce pigment, and rapidly growing
groups (RGM) such as M. abcessus, M. fortui-
tum, and M. chelonae.2 The most common NTM
species to cause cutaneous disease are M.
marinum and RGM.3

Recent epidemiological studies have con-
firmed that the incidence of cutaneous NTM
infection is increasing worldwide, highlighting
the importance of recognizing this entity.4,3

The rising incidence has been attributed to
improved diagnostic techniques as well as the
popularity of cosmetic and medical procedures,

which carry a risk of contamination.
Cutaneous infection presents with myriad
clinical signs ranging from erythematous
plaques, papules or pustules to subcutaneous
nodules, abscesses and ulcers. Direct inocula-
tion via penetrating injury is an important
route of infection,4 and most cases involve the
extremities. Unfortunately a history of
antecedent trauma is not always elicited or
may be missed, especially given the long incu-
bation period of certain organisms (up to 12
months for M. abscessus).5 This was the case of
our patient, whose disease was picked up on
skin biopsy only after six months of empirical
treatment. AFB staining has a low yield of
36.2%,2 and identification of NTM species may
require PCR testing. Indeed, misdiagnosis
occurs in up to 82% of cases,6 emphasizing the
need for a high index of suspicion, requesting
for mycobacterial culture, and repeating biop-
sies in clinical scenarios where a patient may
be at risk.

Immunosuppression is an important risk
factor for NTM infection and is likely to have
contributed to our patient’s initial episode,
having occurred after 14 months of therapy
with MTX. Although her cumulative dose was
only 390 mg, it has been noted that even low
doses of MTX may induce B cell suppression
and inhibit differentiation, leading to suscepti-
bility to infection.7 Opportunistic infections
such as Pneumocystis carinii pneumonia,
Mycobacterium avium-intracellulare pneumo-
nia and disseminated histoplasmosis have
been reported after MTX therapy as short as 11
weeks to 17 years duration.8 In immunocom-
promized hosts, cutaneous NTM infection
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presents more frequently, sometimes without
associated inciting skin injury, and often
involving multiple sites and/or deeper tissues.
Our patient was infected with a second
episode of cutaneous NTM with a different
species with M. Haemophilum; hence the two
episodes are distinct and not due to re-activa-
tion of latent infection. An inciting factor for
the second episode is less obvious given the
absence of trauma or drug-induced immuno-
suppression. Moreover, patients with psoriasis
usually do not carry an increased risk of skin
infection, due to up-regulation of antimicro-
bial peptides and cathelicidins, compared to
patients with eczema or those with normal
skin.9 An underlying immunodeficiency syn-
drome, previously reported in other families
susceptible to mycobacteria,10,11 seems unlikely
in our patient given the absence of other recur-
rent infections to suggest defects in her cellu-
lar immune response. We instead postulate
that her advanced age, along with the presence
of dry and fissured psoriatic plaques, has led to
skin barrier problems causing an increase in
skin fragility, thereby compromising the
innate immunity of skin and facilitating entry
of mycobacteria with consequent infection.

The importance of diagnostic vigilance is
crucial, as a delay of up to 7.1 months from ini-
tial clinical presentation to commencement of
treatment has been reported.6 The choice of
antimicrobial treatment depends on species
identification and the outcome of susceptibili-
ty testing. Most studies recommend clar-
ithromycin alone or in combination with fluo-
roquinolones or tetracyclines for 4 to 6 months
to treat rapid-growing mycobacteria such as M.
abscessus, with a curative rate of 87%.12 M.
Haemophilum is resistant to isoniazid and
ethambutol in vitro, and experts recommend a
combination of clarithromycin, ciprofloxacin
and a rifamycin antibiotic. Optimal duration of
therapy is not known, and common recommen-
dation is to continue treatment for 4 to 6 weeks
upon resolution of cutaneous lesion.4,13

Immunocompromized patients have cutaneous
lesions which lasts several months longer than
immunocompetent patients and are at higher
risk of complications such as deep tissue
infections;14 duration of treatment should
therefore be longer with evaluation for surgi-
cal intervention including incision and
drainage.

Conclusions

Non tuberculous mycobacterium organisms
are widespread in the environment, and expo-
sure is common. We have encountered a
patient with psoriasis who was treated for two
separate episodes of cutaneous NTM infection;
first while she was receiving immunosuppres-
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Figure 1. This is composed of suppurative granulomas containing aggregates of neu-
trophils surrounded by histiocytes and lymphocytes (Hematoxylin and Eosin, 200×).

Figure 2. Erythematous papulopustular plaque at flexor surface of the right forearm. 

Figure 3. Higher power reveals an infiltrate of histiocytes admixed with Langhans-type
giant cells and surrounded by numerous lymphocytes, plasma cells and neutrophils
(Hematoxylin and Eosin, 100×).
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sive therapy, and second, much later on, when
she was apparently healthy with no known pre-
disposing factors, with M. abscessus and M.
Haemophilum respectively.

We propose that she was susceptible to cuta-
neous NTM infection due to advanced age and
defective skin barrier, leading to implantation
of NTM organism to the skin. Immuno -
suppressive therapy was an additional risk fac-
tor in the first episode. With the rise in inci-
dence of cutaneous NTM infection, physicians
must have a high index of suspicion, especially
in patients with non-resolving lesions of the
upper distal extremities with a history of
antecedent trauma, including acupuncture or
medical procedures.
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