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Background: Patients with high-titer anti-IFN-y autoantibodies present disseminated non-
tuberculous mycobacterial (NTM) and other opportunistic infections. Due to its rare occur-
rence and non-specific symptoms, this syndrome is difficult to diagnose during early disease
stages. Here, we report a case with high-concentrations of serum anti-IFN-y autoantibodies
who presented with disseminated Talaromyces marneffei and NTM disease accompanied
Sweet’s syndrome.

Case presentation: A 62-year-old Chinese woman with no previous history was admitted
to our hospital in August 2016 due to intermittent fever for 2 years, left chest wall redness,
and swelling for 3 months. During hospitalization, the patient was confirmed with dissemi-
nated 7. marneffei and successfully treated with antifungal therapy. In July 2017, upon
second admission, Mycobacterium avium intracellular (MAC) pulmonary infection was
established after positive cultures from the right lung tissue. The patient failed treatment
after 1 month of anti-NTM therapy due to side effects. In May 2018, she was confirmed as
having disseminated MAC disease accompanied by hand rashes, which was considered as
Sweet’s syndrome. High-level anti-IFN-y antibodies in the patient serum were detected upon
comparison with normal controls (2.85-fold increase). Following anti-NTM therapy, both
symptoms and pulmonary infiltration gradually improved, and joint destruction and lympha-
denitis remained.

Conclusions: Patients with anti-interferon-y autoantibodies should be considered for severe,
recurrent infections in adults in the absence of other known risk factors. Sweet’s syndrome is
a common skin manifestation of the syndrome.

Keywords: Talaromyces marneffei, Mycobacterium avium, Sweet’s syndrome, autoantibodies,
interferon-gamma

Introduction

Interferon-gamma (IFN-y)/IL-12 pathways play a crucial role in the host defense to
intracellular pathogens.' Adult-onset immunodeficiency syndrome is characterized
by defects in IFN-y signaling caused by the generation of anti-IFN-y autoantibodies
(autoAbs) or
Immunocompromised patients are prone to a variety of bacterial infections, parti-

inherited mutations in IFN-y-signaling-associated factors.

cularly disseminated non-tuberculous mycobacteriosis (NTM).? High-concentra-
tions of anti-IFN-y autoAbs interfere with the natural inflammatory response to
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infection, including STAT1 phosphorylation, TNFa signal-
ing, and IL-12 production.® Patients with high-titers of
IFN-y autoAbs have mostly been reported in Asians,
including Filipino, Thai, Vietnamese, Japanese, and
Chinese residents from Hong Kong and Taiwan.*'® Due
to its rare occurrence, non-specific symptoms, and differ-
ent manifestations, early diagnosis is challenging.

Here, we report a patient from Wenzhou, mainland
People’s Republic of China with high-concentrations of
serum anti-IFN-y autoantibodies who presented with dis-
seminated Talaromyces marneffei (I. marneffei) after suc-
cessfully antifungal treatment. The patient developed
disseminated NTM disease accompanied by Sweet’s syn-
drome. Herein, we describe this case to help identify the
syndrome and treatment in early. The study was approved
by the Ethics Committee at the First Affiliated Hospital of
Wenzhou Medical University, and complied with the
Declaration of Helsinki.

Case Presentation

The patient was a 62-year-old Chinese woman with no pre-
vious disease history. She was admitted to our hospital in
August 2016 due to intermittent fever with cough for 2 years,

left chest wall redness, and swelling for 3 months. She
presented with a fever and cough repeatedly from
September 2014. Laboratory tests showed increased white
cells and chest computed tomography (CT) suggested patchy
infiltration in the left lower lobe, with mediastinal lymph
node enlargement (Figure 1A—D). Empirical treatment with
cephalosporin was partially effective, but the symptoms were
recurrent. In May 2016, she developed redness and a swel-
ling in the left front chest wall with pain and high fever. She
was admitted to our hospital for incision and drainage of the
disease site and antibiotic administration. At the time of
admission, laboratory tests showed white blood cells counts
of 20.61x10°/L (3.5-9.5x10°/L); neutral cell percentages of
0.744 (0.4-0.75); hemoglobin: 79 g/L (130-175g/L), plate-
lets: 384x10°/L (125-350x10%/L), blood C-reactive protein
(CRP): 43.6 mg/L (0-8 mg/L), high levels of Immunoglobin
G (IgG): 50.5 g/L (7.51-15.6 g/L); blood (1, 3)-D glucan
(G tests): 146.20 pg/mL (<100.5 pg/mL); and blood galacto-
mannan test (GM) positivity (0.64) (<0.5). HIV serology
tests were negative, and normal CD4+ T cell counts and
serum globulins levels (including IgA, IgM, and total IgE)
were within normal reference ranges. Serum cryptococcal
capsular antigen tests and blood tuberculosis infection T

Figure | (A-D) 2014-9-9 chest CT showed patchy infiltration in the left lower lobe in lung window and lymph nodes enlargement in mediastinal window (arrows); (E-H)
2016-8-27 chest CT showed the alveolar consolidation in left upper lobe (arrows), the anterior chest wall with rib destruction (arrows); (I-L) 2017-5-8 chest CT showed

improvement of pulmonary lesion and rib destruction after treatment (arrows).
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cell spot tests (T-SPOT.TB) were negative. Chest CT (2016-
8-27) showed alveolar consolidation in the anterior segment
of the left upper lobe, and an anterior chest wall with rib
destruction and multiple lymphadenopathies in the left axil-
lary and mediastinum (Figure 1E-H). Fungal spores were
detected in pus from the left chest wall and microbial cultures
showed T. marneffei growth. Disseminated 7. marneffei
(lung, skin, and bone) were established and the patient was
administered amphotericin B followed by itraconazole ther-
apy. After 8 months of regular treatment, her condition
improved and antifungal drugs were ceased. The patient
was followed up regularly in the clinic (Figure 11-L).

In July 2017, she again developed a high fever. Laboratory
examinations after hospital admission showed white blood
cells counts of 11.66x10°/L; neutral cell percentages of
0.647; hemoglobin: 80 g/L; platelets: 308x10°/L; blood
CRP: 53.9 mg/L; IgG: 30.2 g/L; erythrocyte sedimentation
rates of 66 mm/h (0-20 mm/h); and CD4+ T lymphocyte
ratios of 32.6% (34-52%). G-tests, GM, and pro-calcitonin
were within the normal range. Repeat chest CT scans showed
consolidation in the left and right upper lobes. Bronchoscopy
examinations were pathogen negative. After 2 weeks of treat-
ment with B-lactam antibiotics combined with oral antifungal
drugs, no improvement in symptoms was observed and abnor-
mal lung infiltration was observed in CT scans. CT-guided
percutaneous right lung biopsy was performed. Pathological
examinations demonstrated lung inflammation in the absence
of granuloma formation. Mycobacterium avium (M. avium)

was cultured and identified from mass spectrometry. Anti-
NTM treatment included azithromycin, ethambutol, moxiflox-
acin, and rifabutin which were prescribed from August 2017.
Due to adverse gastrointestinal and allergic reactions of the
skin after 1 month of anti-NTM combination therapy, the
patient refused treatment and was followed up in the clinic.
No recurrence of the fever was observed.

In May 2018, the fever recurred with hand rashes, and
the patient was admitted to the hospital a third time. Her
body temperature peaked at 40°C with increased pulmon-
ary infiltration accompanied by left sternoclavicular joint
2A-C).
revealed multiple palpable lymph nodes in the left neck,
in both hands
(Figure 3A). Blood tests were similar to previous exam-

destruction  (Figure Physical examinations

erythematous plaques, and nodules
inations in which increased numbers of white blood cells,
CRP, and high levels of serum IgG were observed.
Immune electrophoresis revealed polyclonal gammopathy,
and blood/bone marrow cultures were negative. After
biopsy from the left cervical lymph node and left sterno-
clavicular joint, M. avium was cultured from both sites.
Histopathology demonstrated inflammation from the
lymph nodes, and small amounts of elastic fibers with
small blood vessels. Histopathology of the hand skin
infiltration (Figure 3B and C).
Microorganism cultures were negative. The patient was

showed neutrophil

finally confirmed as disseminated NTM secondary to dis-
seminated 7. marneffei. In view of the negative microbial

Figure 2 (A-C) 2018-5-8 chest CT showed right upper lobe consolidation and destruction of the left sternoclavicular joint (arrows); (D—F) 2019-06-04 chest CT showed
gradually absorption of pulmonary consolidation but remains of bone destruction and lymphadenopathy after treatment (arrows).
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Figure 3 (A) The erythematous painful papules in patient’s hands; (B, C) pathological examination of HE staining (HEx 100; HEx400) from the hand skin lesion showed

dermal florid full-thickness suppurative inflammation.

cultures in skin biopsy tissues, and the rapid resolution of
hand rashes with steroid ointments, Sweet’s syndrome was
diagnosed. Combination anti-NTM therapy was re-pre-
scribed from June 2018. After 1 year of treatment, the
patient’s symptoms and pulmonary consolidation
improved. Bone destruction and lymphadenopathy, how-
ever, remained obvious (Figure 2D-F). Laboratory tests
were in the normal range except for IgG (Figure 4). The
patient presented multiple intracellular pathogen infections
without HIV or immunodeficiency. Serum cytokines
including IL-2, IL-4, IL-6, IL-10, TNF-0, and IFN-y
were within the normal range. Serum samples from both
patients and controls (blood donors) including anti-IFN-y
autoantibodies, anti-IL-12 autoantibodies, anti-TNF-a, and
IL-12 were assessed using ELISA kits (Cloud-Clone
Corp). Patient serum was tested as four independent sam-
ples and statistical analysis were performed using unpaired
t-tests (GraphPad Prism Software). The mean concentra-
tion of anti-IFN-y antibodies in the serum samples of the
patient (range: 33.13-47.06 ng/mL) was 2.85-fold higher
than healthy subjects (range: 8.41-20.02 ng/mL) (P<0.01)
(Figure 5). No statistically significant differences between
patients and controls for TNF-a, IL-12, and anti- TNF-a

were observed (data not shown).

Discussion And Conclusions
Immunodeficiency due to anti-IFN-y autoantibodies was
first described in 2004.'"'? Chan et al described the first
laboratory confirmed case in an ethnic Chinese patient
born in Xiamen in People’s Republic of China who resided
in Hong Kong.'> Our case was born and resided in
Wenzhou. Immunodeficiency can result from a genetic
predisposition or environmental factors. Recent studies
showed that the HLA class II alleles DRB and DQB confer
a predisposition to anti-IFN-y autoantibodies that are asso-
ciated with immunodeficiency.'*

Due to the rarity of the disease, the time from initial
symptoms to a final diagnosis lasted for 4 years for this
case. Broad-spectrum antibiotics were repeatedly pre-
scribed with no improvements observed. The first episode
of disseminated 7. marneffei infection involving the lungs,
lymph nodes, and chest wall was successfully treated with
antifungal therapy. We failed to recognize the underlying
immunocompromised factors until the patient developed
disseminated NTM disease. Sweet’s syndrome was also
established. In view of the repeated opportunistic infec-
tions with no underlying immunocompromised disease, we
tested the patient for IFN-y autoantibodies, with positive
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Figure 4 After treatment, level of Immunoglobin G remained high (normal range 7.51-15.6 g/L).
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Figure 5 Anti-Interferon-y autoantibodies concentration in serum, the patient (range:
33.13-47.06 ng/mL) was 2.85-fold to healthy subjects (anti-IFN-y-autoAbs). *#**P<0.001.

results observed. She was therefore considered as adult-
onset immunodeficiency syndrome.

T. marneffei infection is frequently reported in HIV patients
in Southern China and South-East Asia, in which opportunistic

infections are endemic.'> Diagnosis is often delayed in non-

HIV patients and non-endemic regions due to non-specific
symptoms and the range of afflicted organs. Jasper et al
reviewed the clinical characteristics and underlying immuno-
logical basis of 7. marneffei infections in non-HIV infected
patients.'® The diagnosis was dependent on the histopatholo-
gical findings combined with fungal growth in the culture
specimens. Tang et al described the clinical characteristics of
T marneffei co-infections with disseminated NTM in a case
with high-titer anti-IFN-y autoAbs.* T marneffei infection
typically presents as a chronic disseminated infection invol-
ving pulmonary lymphadenopathy. The occurrence of NTM
disease in People’s Republic of China has become more fre-
quent in recent years.!” The clinical disease caused by NTM
infections includes lymphadenitis, skin and soft tissue infec-
tions, pulmonary disease, and disseminated infections.
Disseminated NTM infections are the most significant pheno-
type associated with anti-IFN-y autoAbs. It is reported that
~81% of disseminated NTM subjects with normal CD4 lym-

phocyte counts and no obvious immunodeficiency have
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positive anti-IFN-y autoAbs.® Pulmonary NTM disease is most
common, followed by lymph node, bones/joints, and skin
involvement.'® The radiological manifestations of NTM pul-
monary disease often showed consolidation without cavity and
pleural thickening, which is partially resolved with empirical
antibiotic treatment. Lung tissue culture showed NTM growth
and MAC was one of the most isolated NTM species. Studies
have reported that MAC accounts for 97.8% of IFN-y autoAbs
in patients with disseminated NTM infection.'® Skin manifes-
tations have been reported in 49-57% of IFN-y autoAbs
syndromes.??! NTM skin manifestations can be divided into
skin infections with NTM and reactive dermatitis. Recently,
Jutivorakool et al reported that ~80% of adult-onset immuno-
deficiency cases with anti-IFN-y autoAbs show skin involve-
ment, ~82% have reactive skin disorders and 45% show skin
infections.”* Sweet’s syndrome is most commonly observed in
reactive dermatitis and often manifests as erythematous pla-
ques and nodules. Histopathology revealed neutrophilic der-
matoses with negative microbial cultures. More importantly,
the presence of neutrophilic dermatoses warrants the clinical
assessment of systemic opportunistic infections. The manifes-
tation of skin infections with NTM also presents as nodules,
subcutaneous abscesses, and ulcers,23 and the diagnosis is
dependent on positive NTM growth from the cultures of
infected tissues.

The trigger for the production of anti-IFN-y autoAbs
remains unknown. Strong endemic HLA DRB and DQB are
known to be associated with the disease. The proteins encoded
by these genes are expressed on the surface of antigen-present-
ing cells (APCs) and recognized by the receptors of Th cells.
Interactions between APCs and Th cells may encourage the
development of anti-IFN-autoAbs.”* Additionally, environ-
mental stimuli may trigger disease induction, including infec-
tions and toxins.® High-titer anti-IFN-y autoAbs against IFN-y
are thus the major cause of disseminated NTM infections.’

In this case, multiple laboratory tests revealed elevated
levels of IgG, and multiple myeloma and lymphoma were
excluded upon thorough examinations. The clinical value
of these tests was therefore highlighted. Although func-
tional assessments of IFN-y autoantibodies were not per-
formed in this study, the repeated infections were
suggestive of adult-onset immunodeficiency syndrome.

The rationale treatment of disseminated NTM patients
with anti-IFN-y autoantibodies is important, but the duration
is unknown. Relapse can occur during short-term therapy and
rituximab, an anti-CD20 monoclonal antibody, was adminis-
tered in 6% of cases.”> Other methods include a combination
of plasmapheresis

and pulsed cyclophosphamide or

cyclophosphamide in addition to antimicrobial treatment in
refractory patients.”®?” The mortality rates were 3.2% in dis-
seminated NTM patients with anti-IFN-y autoantibodies.”®

In summary, patients with high levels of anti-IFN-y
autoantibodies should be considered with severe, recurrent
infections in adults in the absence of other known risk
factors. Disseminated NTM is the most significant pheno-
type associated with the disease. Sweet’s syndrome repre-
sents a common form of reactive dermatitis that frequently
occurs with this syndrome.
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