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Abstract
Immune reconstitution inflammatory syndrome (IRIS) is a severe clinical complication emerging during the initial
months of antiretroviral therapy (ART) in HIV infected patients. Mycobacterium avium complex (MAC) associated IRIS
typically develops in severely immunosuppressed individuals, who have an excellent response to ART. Cutaneous
MAC infection is uncommon. The skin lesions almost invariably responded well to specific anti-mycobacterial treatment
for MAC infection in IRIS patients. Here, we report a case whose cutaneous MAC lesions continue exacerbation
despite with anti-mycobacterial treatment. But rapid clinical remission occurred after thalidomide adding to the antituberculosis treatment. Furthermore, immunomodulatory effect of thalidomide on cytokine levels such as decreasing
of TNF-α, increasing of IL-4 and IL-6 were observed in the patient. Thalidomide may be an effective treatment for
cutaneous MAC infection during IRIS. This is the first report of thalidomide treatment for cutaneous MAC infection
during IRIS, and needs further mechanism and clinical trial investigation in this regard.
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Introduction
Immune reconstitution inflammatory syndrome (IRIS) is a
severe clinical complication emerging during the initial months of
antiretroviral therapy (ART) in HIV infected patients. The hallmark of
IRIS is paradoxical worsening of an existing infection/disease process
or appearance of a new infection/disease process after initiation of
ART [1]. The reported incidence of non-tuberculous mycobacterial
(NTM) associated IRIS is 3.5% among patients with baseline CD4
cell count <100 cells/µl [2]. Mycobacterium avium complex associated
IRIS (MAC-IRIS) typically develops in severely immunosuppressed
individuals, who have an excellent response to ART [3]. In contrast
to disseminated MAC disease of advanced AIDS, MAC-IRIS usually
presents as localized disease [2,3]. The most common manifestation
of MAC-IRIS is fever with suppurative painful lymphadenitis (69%),
followed by pulmonary disease (19%) [3]. Cutaneous MAC infection is
uncommon, and it is not easily differentiated from other chronic skin
lesions [4]. The skin lesions almost invariably responded well to specific
anti-mycobacterial treatment for MAC infection in IRIS patients. Here,
we report a case whose cutaneous MAC lesions continue exacerbation
despite with anti-mycobacterial treatment. But rapid clinical remission
occurred after thalidomide adding to the anti-tuberculosis treatment.

Case Report
A 61-year-old Chinese man was admitted to the Infectious Diseases
Unit in August 2013. He presented with symptoms of fever and anorexia
for 40 days. The man was diagnosed with HIV infection (CD4 cell
count was 18 cells/µl and HIV-1 plasma viral load was 40,346 copies/
ml). Pulmonary CT scan showed atelectasis and variable-sized nodular
lesions in the right upper lobe of lung. Right hilar and mediastinal
lymphadenopathy were also observed (Figure 1a). Acid-fast bacilli
were found in the sputum suggested the diagnosis of tuberculosis. So
antimycobacterial therapy (isoniazid [H], rifampicin [R], pyrazinamide
[Z], and ethambutol [E]) was introduced 2 days after admission. His
fever resolved and appetite improved one week later.
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Ten weeks after starting antitubercular treatment, he initiated
combination antiretroviral therapy— Zidovudine (AZT, 300 mg,
twice daily), lamivudine (3TC, 300 mg, daily), and efavirenz (EFV, 600
mg, at night). However, he manifested with high fever, cough, thick
white sputum, and shortness of breath one week later. His CD4 count
had increased to 114 cells/µl and HIV viral load was 4,242 copies/
ml. pulmonary lesions increased on CT scan (Figure 1b). Tumoral,
autoimmune, infection and iatrogenic causes of fever were excluded.
This strongly suggested IRIS, so thalidomide (100 mg, once daily) was
introduced at November 20, 2013. His fever disappeared and appetite
improved one week later. The symptom of cough, sputum, shortness
of breath and fever disappeared two weeks later. Pulmonary CT
scan showed atelectasis increased but variable-sized nodular lesions
absorbed significantly at December 13, 2013 (Figure 1c). However,
he discontinued thalidomide and aspirin two months later at January,
2014.
One month later after stop using thalidomide, a walnut-sized
lump appeared below the patient’s thyroid cartilage and on the right
submandibular respectively. Ultrasound examinations showed the mass
below thyroid cartilage was 3.7 × 3.2 cm (Figure 2a); the mass on the
right submandibular was 2.9 × 1.7 cm (Figure 2b). The lump below
the thyroid cartilages ulcerated at February, 2014. Caseous necrotic
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Figure 1: Pulmonary CT.
(a) Pulmonary lesions and lymphadenopathy (arrow) before treatment in August 2013.
(b) Increase of pulmonary lesions after ART in November 2013.
(c) Decrease of pulmonary lesions and lymphadenopathy (arrow) after using thalidomide in December 2013.
(d) Major decrease of pulmonary lesions and lymphadenopathy (arrow) after reusing thalidomide in May 2014.

Figure 2: Ultrasound examinations and skin lesions of MAC infection.
(a) The ultrasound examinations of the mass below thyroid cartilage (3.7*3.2 cm).
(b) The ultrasound examinations of the mass on the right submandibular (2.9*1.7 cm).
(c) MAC lesions before thalidomide reusing.
(d) Resolution of MAC skin lesions after two months of thalidomide reusing.

tissue was visible on the ulceration (Figure 2c). AZT was changed to
TDF (300 mg, daily) because of severe anemia at February 25, 2014.
The mycobacterial culture of the tissue show the bacteria was NTM ,
then CapitalBio™ DNA microarray (CapitalBio Corp., Beijing, China)
was used to confirmed the diagnosis of MAC infection at March 11,
2014. The patient had history of sever gastrointestinal side effect when
using Azithromycin, So the antimycobacterial therapy (Rifabutin 450
mg per day, isoniazid (H) and ethambutol (E)) was initiated at March
11, 2014. However the ulceration continued increasing. Unfortunately,
the patient disagreed to do pulmonary CT again. After obtaining
informed consent from the patient, thalidomide (100 mg, once daily)
were introduced again at April 1, 2014. The lump below the thyroid
cartilage partially healed, and the lump on the right submandibular
reduced half month later. Lymphadenopathy and atelectasis reduced
obviously in pulmonary CT one month later (Figure 1d). Interestingly,
the ulceration disappeared two months later after thalidomide reusing
(Figure 2d).
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We retrospectively quantified the cytokine concentrations of
TNF-α, IL-2, IL-4, IL-6, IL-10, IL-12, IL-17a, IFN-γ and MCP-1 in his
serum using ELISA (eBioscience, San Diego, CA, USA) during and after
introduction of thalidomide. The local ethical committee approved the
protocol and informed consent was obtained from the patient. We
found that thalidomide did not affect IL-2, IL-10, IL-12, IL-17a, and
MCP-1(data not shown) levels significantly. However, the plasma level
of IL-4, IL-6 was significantly increased after using thalidomide, but
decreased when stop using thalidomide (Figure 3). IFN-γ increased
significantly after reusing thalidomide. The plasma level of TNF-α was
significantly decreased after using thalidomide, but increased when
stop using thalidomide (Table 1).

Discussion
Mycobacterium avium complex (MAC) classified as Runyon group
III, non-chromogenic mycobacteria. MAC has been isolated from
various environmental sources, but it was rarely identified as a cause
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Figure 3: Dynamic of serum cytokines during and after using thalidomide.
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Table 1: Dynamic changes of cytokines in the course of disease.

of disease [5]. The most common presentation of MAC infection is
suppurative painful lymphadenitis and pulmonary disease. MAC may
also involve other areas, such as the joints, spine and soft tissue, and less
commonly, the skin [2]. Cutaneous MAC lesions can include nodules,
soft tissue swelling, ulcerations, abscesses, folliculitis, panniculitis,
and erythematous lesions with or without granulomas [6]. Just as the
patient, cutaneous MAC infection often develop from a single nodule
or multiple nodules progressing over time into ulcerative lesions with
or without sero-sanguineous exudates.
The skin lesions almost invariably responded well to specific antimycobacterial treatment for MAC infection in IRIS patients [3]. In this
case, the cutaneous MAC lesions continue exacerbation despite with
anti-mycobacterial treatment. Pathogenic markers related with IRIS
include elevations of a broad range of pro-inflammatory cytokines,
specific T cell numbers and presence of innate immune cells at the site
of disease [7,8]. So in patients with severe IRIS, it may be necessary
to consider immunomodulatory or anti-inflammatory treatment in
addition to the optimizing therapy for underlying pathogen, in order
to reduce inflammation, tissue damage and alleviate symptoms.
Although corticosteroids have been used in treatment of IRIS, they
were associated with the arising risks of further immune-suppression
and infections or reactivation of latent infections in already immunesuppressed patients [9,10].
Thalidomide is an anti-inflammatory, immunomodulatory
and anti-angiogenic agent [11]. It has already been effectively used
in Kaposi sarcoma, aphthous ulcers, gastrointestinal lesions and
cryptococcal meningitis in HIV patients. Thalidomide has been also
used in isolated cases of IRIS such as tuberculosis IRIS [12,13] and
cryptococcus lymphadenitis IRIS [14]. Thalidomide may be a salvage
treatment in patients with corticosteroid-dependent or refractory IRIS
[15]. Furthermore, use of thalidomide for MAC infection has been
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reported in patients with AIDS [16] as well as in a HIV-negative patient
[17]. However, its effect on the paradoxical reaction in cutaneous
MAC infection is not yet clear. In the case, clinical and pulmonary CT
responses were rapid under thalidomide treatment, arguing for a direct
and strong anti-inflammatory effect of thalidomide. Thalidomide is
reported to lack direct activity against MAC [18]. However, it reports
that thalidomide can inhibit TNF- α and enhance antigen-specific
immunity [11]. Here, immunomodulatory effect of thalidomide on
cytokine levels such as decreasing of TNF-α and increasing of IL-4,
IL-6 were observed in the patient with MAC-IRIS. The increase of
IL-6 has been associated with higher risk for cardiovascular disease
in HIV infected patient [19]. In tuberculosis patients with or without
concomitant HIV infection, thalidomide treatment was found to both
decrease plasma TNF-α protein levels as well as monocyte TNF-α
mRNA levels [20,21]. However, no obvious immunomodulatory effect
of thalidomide on cytokine levels were observed in HIV-infected
patients with corticosteroid-dependent disseminated tuberculosis
or cryptococcal meningitis associated paradoxical IRIS [15]. Further
studies are needed for more detailed understanding of the immunity
effect of thalidomide in IRIS. The drug was well tolerated at low doses,
with only mild dizziness in the patient. The same situation was observed
in HIV-infected patients with corticosteroid-dependent disseminated
tuberculosis associated paradoxical IRIS [15]. This case supports
further exploration of thalidomide as adjunct therapy for HIV-infected
IRIS patients with cutaneous MAC infection.
In conclusion, thalidomide may be an effective treatment for
cutaneous MAC infection during IRIS, and it needs further mechanism
and clinical trial investigation in this regard.
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