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Abstract

A cutaneous Mycobacterium avium complex (MAC) infection is a rare infection that can occur through direct inoculation or via
dissemination to the skin. We report an interesting case of disseminated cutaneous MAC infection in a 45-year-old man with
acquired immunodeficiency syndrome (AIDS), currently treated with highly active antiretroviral therapy (HAART) and MAC
prophylaxis.
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Introduction

Mycobacterium avium and Mycobacterium intracellulare are nontuberculous mycobacterial (NTM) pathogens that are often
grouped together as Mycobacterium avium intracellulare (MAI) or Mycobacterium avium complex (MAC). The NTM pathogen
most commonly associated with disease in the United States and Australia is MAC with pulmonary disease as the most common
clinical presentation [1, 2].

Cutaneous MAC infections are very rare and until the late 1990’s, dissemination of MAC to the skin appeared to be more frequent
than primary, localized skin infections [3,4]. Disseminated cutaneous MAC usually affects persons whom are
immunocompromised secondary to human immunodeficiency virus (HIV) infection [5]. Since the late 1990’s, reports of
cutaneous MAC are very limited and usually describe primary cutaneous MAC infections [6,7]. The advent of HAART in 1996
likely attributes to the extraordinary decrease in reports of disseminated cutaneous MAC infections [8].

Case synopsis

A 45-year-old man with AIDS, reportedly compliant on HAART and MAC prophylaxis, was admitted to an inpatient medicine
ward in October 2013 for his fourth hospitalization within two months for recurrent diarrhea. At the time of his first
hospitalization, he was found to have retroperitoneal lymphadenopathy that was confirmed histologically and microbiologically to
be caused by disseminated MAC infection. It was at that time that anti-mycobacterial medications including azithromycin 250mg
by mouth daily, ethambutol 450mg by mouth twice daily, and rifabutin 300mg by mouth daily were initiated.
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Several weeks later, he was re-admitted with diarrhea and stool Clostridium difficile toxin results were positive. He completed
two weeks of oral metronidazole 500mg by mouth three times daily, but diarrhea continued. After being stabilized during his
third hospitalization, he was discharged home with 3 weeks of vancomycin 125mg by mouth every six hours, but this was also
unsuccessful. Upon the most recent admission, anti-mycobacterial medications were held and the patient was treated with oral
vancomycin 250mg by mouth every six hours, despite negative stool Clostridium difficile toxin results. The patient complained
of ongoing diarrhea, chills, malaise, and decreased appetite.

Physical exam upon admission revealed a very thin man with a body mass index of 17, but the examination was otherwise
unremarkable. A CD4 T-cell panel completed 12 days prior to admission revealed a mild leukocytosis (11.3 x 10° white blood
cells per microliter) and an absolute CD4 T-cell count of 16 (normal 365-2100). A complete blood count upon admission revealed
anemia with hemoglobin of 7.5 g/dL and hematocrit of 23.6% with an ongoing mild leukocytosis (12.5 x 10° white blood cells per
microliter). Complete metabolic panel was normal, except for hyponatremia of 128 mEqg/L. Several colonic biopsies were
obtained during a flexible sigmoidoscopy that identified multiple small areas of erythema and erosions. Pathology of colonic
mucosa revealed a focal histiocytic infiltrate containing numerous intracellular acid fast bacillus (AFB) positive mycobacteria
consistent with MAC colitis. Chest x-ray was unremarkable.

Five days after admission, the patient spiked a fever of 39.2 C (102.6 F) and he reported new onset of diffuse pruritus with a
rapidly evolving cutaneous eruption across his lumbosacral area and right lateral arm. A dermatology consultation was requested
and cutaneous examination revealed mildly tender, erythematous, juicy papules scattered on his ears, neck, back, arms, and hands
(Figures 1,2, and 3). The patient had not started any new medications other than the recently completed courses of oral
metronidazole and vancomycin. Mild leukocytosis remained at 11.3 x10° white blood cells per microliter. Erythrocyte
sedimentation rate and C-reactive protein values were not assessed. Blood specimens collected at the onset of the eruption
revealed a positive AFB stain and MAC was identified on blood cultures.

Figure 1,2. Erythematous papules on day 1



Figure 3. Palmar hands on day 1 of cutaneous eruption demonstrate several scattered juicy, erythematous papules.

Two 6mm punch biopsies were performed on unexcoriated papules on the left arm for histologic evaluation and tissue cultures.
Histopathologic findings revealed neutrophilic eccrine inflammation and very focal granulomatous inflammation around a nerve.
Grocott’s methenamine silver (GMS), AFB, and Fite stains were all negative, but cutaneous tissue cultures were positive for
MAC. The above history and physical support a diagnosis of disseminated cutaneous MAC infection.

Figure 4. Granulomatous infiltration
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Figure 5. Histopathological findings from a punch biopsy reveal neutrophilic eccrine inflammation and granulomatous inflammation.

Upon discharge, oral vancomycin was discontinued and the patient was again placed on anti-mycobacterial medications including

azithromycin 500mg by mouth daily, ethambutol 500mg by mouth twice daily, and rifabutin 300mg by mouth daily in conjunction
with his ongoing HAART regimen. At last assessment, the diarrhea and pruritus resolved within a few days of re-instituting anti-

mycobacterial medications.

Discussion

Infections caused by MAC are unusual and when present, affected patients are usually immunocompromised. Disseminated
disease usually describes infection involving the blood, bone marrow, lymph nodes, spleen, and bone; skin involvement is very
rare. In 1988, Friedman et al [4] reported that younger individuals in their 20°s were most prone to cutaneous involvement with
disseminated MAC.

The clinical presentation, histopathological findings, and culture results from a skin biopsy should all be considered when making
a diagnosis of disseminated cutaneous MAC infection. Clinically, patients with disseminated disease generally appear very ill and
have associated weight loss, fever, and chills, as in our case. A myriad of cutaneous lesions are possible and include papules as
seen in our case, nodules, pustules, ulcers, abscesses, folliculitis, panniculitis, and even soft tissue swelling [4].
Histopathologically, there is a wide spectrum of patterns that may be seen with cutaneous MAI infections including a diffuse
histiocytic infiltrate, panniculitis, nonspecific inflammatory infiltrate, and granulomas [5,9].

Ultimately, the diagnosis of cutaneous MAC depends on a positive culture of the specific pathogen from a skin biopsy [1]. Tissue
biopsy is the most sensitive means of obtaining a specimen for culture [1]. Despite histopathological AFB stains being negative in
our case, cultures from the patient’s skin biopsy grew MAC. Also, disseminated cutaneous MAC rarely occurs without
concomitant bacteremia, which is considered presumptive evidence of a disseminated infection [3]. Blood cultures collected in our
case indeed verify presence of MAC bacteremia and further support a diagnosis of disseminated cutaneous MAC infection.

Unfortunately, despite anti-mycobacterial agents, the median survival of individuals suffering disseminated MAC infections is
around 4 months [2,10]. Patients given HAART concurrently with anti-mycobacterial agents in an attempt to restore their
immune system may have improved survival [2].

Conclusion

Although disseminated cutaneous MAC infections are increasingly rare since the advent of HAART, clinicians should have an
increased awareness of the vast array of possible cutaneous findings. When cutaneous MAC infection is a possibility, it is
important to collect a skin biopsy for tissue culture because tissue AFB stains may be insensitive. Early recognition of potential
cutaneous MAC will enable prompt initiation of anti-mycobacterial treatments and may permit better patient outcomes.
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