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Mycobacterium intracellulare-caused pulmonary infec-
tions have mostly been reported in immunocompromi-
sed hosts, while cutaneous M. intracellulare infections 
are rare. We describe here an immunocompetent patient 
with cutaneous lesions due to M. intracellulare, which 
was diagnosed by acid-fast staining, in vitro culture, his-
topathology, and PCR-restriction fragment length poly-
morphism analysis and gene sequencing of heat-shock 
protein (hsp) 65 and 16S rDNA genes. In vitro suscepti-
bility testing was also carried out and the patient was 
successfully treated with clarithromycin, rifampicin, and 
ethambutol. Key words: skin disease; infectious; myco-
bacteria, intracellulare; heat-shock protein 65; RNA, Ri-
bosomal, 16S.
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Mycobacterium intracellulare-caused pulmonary 
infections have mostly been reported in immunocom-
promised hosts. This organism belongs to the group of 
non-tuberculosis mycobacteria (NTM). Cutaneous M. 
intracellulare infections are rarely reported. We describe 
here a case of cutaneous infection due to M. intracellulare 
in an immunocompetent person.

CASE REPORT

A 42-year-old male farmer presented with asymptoma-
tic reddish papules and nodules on his back and face. 

as reddish papules on the patient’s right face. These 
lesions gradually increased in size and number and 

and nodules with slight scales, atrophy, and alope-

patient’s face, ear, and neck. Similar lesions appeared 

on his back approximately 5 years ago, but these only 
developed reddish papules with partial atrophy. No 
clinical manifestations of ulceration, vesicle/bullae, 
or sensory dysfunction were observed. The patient had 
not undergone previous intervening medical treatment 
before he was referred to our outpatient department 
for evaluation of his skin lesions. He did not recall 
any potential inducement of the lesions or previously 
receiving immunosuppressant therapy.

Dermatological examination revealed a large area of 

scales, sporadic atrophy, scars, and secondary alopecia, 
all of which were located on the right side of the face and 
neck (Fig. 1a, b). A single well-circumscribed reddish 
plaque on the patient’s back also presented with some 
scales, atrophy and scars (Fig. 1c). Neither cervical nor 
axillary lymph nodes were palpable. Routine laboratory 
examinations showed that the patient was generally in 

of tuberculin test was also negative. Systemic exami-
nations of chest X-ray, type-B ultrasonic and computed 
tomography (CT) scan revealed no abnormal lesions 
in the internal organs. A skin biopsy of the lesion on 
his back showed a normal epidermis with nodular and 

histiocytes, multinucleate giant cells and foamy cells, 

fat lobules, resulting in the histo pathological diagnosis 
of infectious granuloma (Fig. 1g, h). Ziehl-Neelsen 
staining revealed that acid-fast bacilli (AFB) were 
suspiciously positive in the granuloma tissue (Fig. 1i). 
Fungal, mycobacterial and other bacterial cultures sho-
wed that mycobacterial culture was positive, whereas 
the other cultures were all negative. The moderate 
growth of smooth colonies was noted after 20 days of 
incubation at 32ºC and 37ºC on Löwenstein–Jensen 

the cultured organisms were AFB. The isolated strain 
could not grow on L-J medium at 25ºC or 45ºC, even 
after 3 months of inoculation. All of the above cultures 
had been repeated at least 3 times, respectively, resulting 
of the same outcomes. Pigmentation production testing 
showed that the isolated AFB was non-chromogenic and 
belonged to Runyon III. In vitro susceptibility testing 
using the microtitre plate method in accordance with 
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CLSI guidelines showed that the isolated organism was 
sensitive to clarithromycin, rifampicin and ethambutol 
(1). Further identification of the isolated mycobacteria 
by PCR-RFLP and gene sequencing of the hsp65 and 
16S rDNA genes was carried out (2, 3). A 439-bp DNA 
fragment that encoded mycobacterial 65-kDa heat shock 
protein was amplified by PCR from the strain, and diges-
tion of the PCR product yielded 3 fragments of 235, 120 
and 100 bp with BstEII and 3 fragments of 145, 130 and 
60 bp with HaeIII (Fig. 2). We used a public web server 
(available from: http://app.chuv.ch/prasite/index.html) 
that utilizes pattern recognition to identify the isolate 
strains from their RFLP patterns. The RFLP pattern of 
the isolated strain was identical to that of M. intracel-
lulare. The sequences were analysed with the BLAST 
V2.0 software available from http://www.ncbi.nlm.nih.
gov/BLAST/. Likewise, the sequence analysis of the 
hsp65 and 16S rDNA genes revealed 99% and 100% 
homology, respectively, with M. intracellulare strain 
ATCC 13950 (GenBank accession number AF126035.1 
and GQ153276.1). Based on previous reports of M. 
intracellulare infection (4–9), we performed additional 
laboratory tests and systemic examinations. The cell-
mediated immunity level in the peripheral blood cells 
was detected by flow cytometry, and the CD4+ and CD8+ 
T-cell counts were normal. The result of HIV antibody 
detection testing was negative. An X-ray of the chest 

again yielded normal results. As indicated by the drug 
susceptibility analysis, we administered an oral regimen 
of clarithromycin (1.0 g/day), rifampicin (450 mg/day) 
and ethambutol (750 mg/day). After 3 months of therapy, 
the skin lesions greatly improved and remarkable regres-
sion of the lesional papules and nodules was observed. 

Fig. 1. Clinical manifestations and histopathological findings. Mass of erythema, plaques and nodules on (a) the face and (b) the neck and (c) a single 
reddish plaque with scales on the back, were observed at the initial visit. (d–f) After 3 months of treatment with systemic rifampicin, ethambutol and 
clarithromycin, the skin lesions gradually healed with hyperpigmentation and scar formation. (g, h) Lesional skin biopsy on the back showed granulomatous 
of inflammatory cell infiltrates, including lymphocytes, histiocytes, multinucleate giant cells and foamy cells in the whole dermis and panniculitis of 
lymphocytes infiltration around fat lobules (H&E × 200). (i) Ziehl-Neelsen staining for acid-fast bacilli was positive in granuloma.

Fig. 2. Electrophoretic profiles of the PCR products after BstEII and 
HaeIII digestion. The standard and sample origins of the M. intracellulare 
isolates (lanes 1–3 and 4–6) are indicated. M: marker; lanes 1 and 4: 439 
bp (hsp65); lanes 2 and 5: after BstEII digestion; and lanes 3 and 6: after 
HaeIII digestion.
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The patient ceased systemic therapy after one year with 
complete cure (Fig. 1d, e, f). The patient has been fol-
lowed up for more than 2 years with no sign of relapse.

DISCUSSION

M. intracellulare is one of the most common pathogens 
involved in the opportunistic infection of patients with 
AIDS (10). However, cutaneous infections caused by 
M. intracellulare have rarely been reported, either in 
immunocompetent (11–13) or immunosuppressed (8) 
patients (Table Ι). Our patient tested negative for HIV 
antibodies and had normal humoral and cellular immunity 
status. He recalled no history of any kind of skin injury, 
and the probable cause of our case remains unknown. In 
fact, we excluded systemic involvement prior to diag-
nosis of cutaneous infection. Systemic checks had been 
operated through chest X-ray, type-B ultrasonic and CT 
scan of chest and abdomen without any visible abnor-
mality. Thus, we considered the lesion on the face could 
be first triggered by minor wounds, directly contacted 
with infectious water, soil, etc., and then sequentially, 
the pathogens may have inoculated directly on his back 
after years without any chemo therapy. The clinical ma-
nifestations of cutaneous infection by M. intracellulare 
are unusual and may present variously as abscesses, 
erythematous plaques with yellow crusted bases, nodu-
les due to abscess formation or panniculitis, ulcerations, 
sinus tracts, and folliculitis (6, 9, 14). In our case, the 
lesions mainly showed erythematous infiltrated plaques 
and nodules with scales, atrophy and scars, as well as 
secondary alopecia. The non-specific appearance of the 
lesions did not allow easy and definite diagnosis at first 
sight. Some differential diagnoses for similar clinical 
presentations should also be considered, such as fungal 
infections, cutaneous tuberculosis, leprosy, and inflam-
matory or tumour disease. 

The diagnosis of NTM infection requires a series 
of laboratory tests to identify and exclude suspicious 
diagnoses that may later affect treatment. Identifica-
tion of NTM by conventional examinations, including 
acid-fast staining, in vitro culture, and histopathology, 
is difficult (4, 15). Initially, we performed traditional 
acid-fast staining (Ziehl-Neelsen staining), as well as 
cultures on L-J medium and drug susceptibility ana-
lysis. For the strains from colonies on the L-J medium, 

novel technologies, such as PCR, PCR-RFLP analysis, 
genetic sequencing analysis, commercial DNA probes 
and high-performance liquid chromatography (HPLC) 
have emerged as able to identify NTM at the species level 
(4, 16, 17). Amplifications of the hsp65, and 16S rDNA 
genes could help classify the sample strains between 
genotypes of M. intracellulare; hsp65 analysis has a 
greater ability to resolve M. avium-intracellulare com-
plex (MAC) strains (16). Therefore, in this study, PCR 
was used to amplify specific fragments of the mycobac-
terial hsp65 and 16S rDNA genes, and these sequences 
were subsequently compared using the BLAST program 
against the GenBank database to identify the specific 
NTM as M. intracellulare. PCR-based techniques for the 
direct detection of mycobacteria DNA in skin samples 
may facilitate the diagnosis of cutaneous mycobacterial 
infections (18–21). However, the positivity of PCR in 
the detection of cutaneous mycobacterial infections is 
still controversial.

The recommended treatment for MAC involves a 
combination of ethambutol, clarithromycin/azithromy-
cin, and rifampicin/rifabutin for 3–6 months or longer 
(7). For immunocompetent patients with extrapulmo-
nary disease, continuous chemotherapy for 18–24 month 
is recommended (9). Clarithromycin or azithromycin 
must be administered in combination with other agents, 
such as ethambutol, to prevent the emergence of ma-
crolide resistance (9).

In conclusion, M. intracellulare infection is increa-
singly reported as a pathogen. The diagnosis of this rare 
cutaneous infection should be considered, not only in 
immunocompromised patients, but also in patients with 
normal immunity. Mycobacterial species identification 
and drug susceptibility analysis should be performed 
prior to therapy and prognosis.

ACKNOWLEDgEMENTS
This study was supported by grants from the National Natural 
Science Foundation of China, 2010 (30972651); and the fund 
for Key Clinical Program of the Ministry of Health of China, 
2010 (2010-2012-125).

REFERENCES

1. Clinical and Laboratory Standards Institute. Performance 
standards for antimicrobial susceptibility testing: 18th infor-

Table I. Clinical characteristics of previously reported patients with cutaneous infections due to M. intracellulare

Case Reference 

Age, 
years/
sex Affected skin Immune status Antibiotics 

Disease 
duration Outcome 

1 Cox & Strausbaugh (11) 53/F Disseminated Immunocompetent Isoniazid, ethambutol, 
hydrochloride, rifampicin 

11 years Died 

2 Sachs et al. (12) 80/F Right anterior tibia Immunocompetent Ethambutol, ansamycin 16 months Cured 
3 Yamada et al.  (13) 12/M Lumbar region and buttock Immunocompetent Clarithromycin 5 months Cured 
4 Saruwatari et al. (8) 22/M Both lower legs Immunocompromised Clarithromycin 10 weeks Cured 

Acta Derm Venereol 93



714 L. Zhou et al.

mational supplement. CLSI document M100-S18. Wayne, 
PA: Clinical and Laboratory Standards Institute; 2008.

2. Ena P, Sechi LA, Saccabusi S, Molicotti P, Lorrai MP, Siddi 
M, et al. Rapid identification of cutaneous infections by 
nontubercular mycobacteria by polymerase chain reaction-
restriction analysis length polymorphism of the hsp65 gene. 
Int J Dermatol 2001; 40: 495–499.

3. Kirschner P. Species identification of mycobacteria using 
rDNA sequencing. Methods Mol Biol 1998; 101: 349–361.

4. Griffith DE, Aksamit T, Brown-Elliott BA, Catanzaro A, 
Daley C, Gordin F, et al. An official ATS/IDSA statement: 
diagnosis, treatment, and prevention of nontuberculous 
mycobacterial diseases. Am J Respir Crit Care Med 2007; 
175: 367–416.

5. Kim SY, Oh DW, Yu JH, Kim D, Noh S, Roh J, et al. A 
case of disseminated mycobacterium intracellulare infec-
tion in an immunocompromised host. Tuberc Respir Dis 
2009; 67: 32–36.

6. Kullavanijaya P. Atypical mycobacterial cutaneous infec-
tion. Clin Dermatol 1999; 17: 153–158.

7. Ramos-e-Silva M, Ribeiro de Castro MC. Mycobacterial 
infections. In: Bolognia JL, Jorizzo JL, Rapini RP, editors. 
Dermatology, 2nd edn. London: Elsevier Ltd, 2008: p. 
1119–1120.

8. Saruwatari H, Yoshifuku A, Kawai K, Kanekura T. Cuta-
neous mycobacterium intracellulare infection in a bone mar-
row transplantation recipient. J Dermatol 2010; 37: 185–187.

9. Yates VM. Mycobacterial infections. In: Burns T, 
Breathnach S, Cox N, Griffiths C, editors. Rook’s textbook 
of dermatology, 8th edn. Oxford: Wiley-Blackwell Ltd, 
2010: p. 31.36–31.38.

10. Lerner CW, Tapper ML. Opportunistic infection compli-
cating acquired immune deficiency syndrome. Clinical 
features of 25 cases. Medicine 1984; 63: 155–164.

11. Cox SK, Strausbaugh LJ. Chronic cutaneous infection 
caused by mycobacterium intracellulare. Arch Dermatol 
1981; 117: 794–796.

12. Sachs MK, Fraimow HF, Staros EB, gross PR, Jacoby R, 
Webster gF. Mycobacterium intracellulare soft tissue infec-
tion. J Am Acad Dermatol 1992; 27: 1019–1021.

13. Yamada M, Mitsuhashi Y, Kondo S, Oyama M. Cutaneous 
mycobacterium intracellulare infection resulting from use of 
a circulating, constantly heated bath water system. Rinsho 
Derma 2005; 47: 1167–1169.

14. Bhambri S, Bhambri A, Q. Del Rosso J. Atypical mycobac-
terial cutaneous infections. Dermatol Clin 2009; 27: 63–73.

15. Elston D. Nontuberculous mycobacterial skin infections: 
recognition and management. Am J Clin Dermatol 2009; 
10: 281–285.

16. Park JH, Shim TS, Lee SA, Lee H, Lee IK, Kim K, et al. 
Molecular characterization of mycobacterium intracellula-
re-related strains based on the sequence analysis of hsp65, 
internal transcribed spacer and 16S rRNA genes. J Med 
Microbiol 2010; 59: 1037–1043.

17. Wang H, Yue J, Han M, Yang J, Zhao Y. Rapid method 
for identification of six common species of mycobacteria 
based on multiplex SNP analysis. J Clin Microbiol 2010; 
48: 247–250.

18. Kox LF, Rhienthong D, Miranda AM, Udomsantisuk N, 
Ellis K, van Leeuwen J, et al. A more reliable PCR for de-
tection of Mycobacterium tuberculosis in clinical samples. 
J Clin Microbiol 1994; 32: 672–678.

19. Kocagöz T, Yilmaz E, Ozkara S, Kocagöz S, Hayran M, 
Sachedeva M, et al. Detection of Mycobacterium tuberculosis 
in sputum samples by polymerase chain reaction using a 
simplified procedure. J Clin Microbiol 1993; 31: 1435–1438.

20. Steidl M, Neubert U, Volkenandt M, Chatelain R, Degitz 
K. Lupus vulgaris confirmed by polymerase chain reaction. 
Br J Dermatol 1993; 129: 314–318.

21. Abdalla CM, de Oliveira ZN, Sotto MN, Leite KR, Canavez 
FC, de Carvalho CM. Polymerase chain reaction compared 
to other laboratory findings and to clinical evaluation in the 
diagnosis of cutaneous tuberculosis and atypical mycobac-
teria skin infection. J Dermatol 2009; 48: 27–35. 

Acta Derm Venereol 93


