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Abstract

Patients with anti-interferon (IFN)-c autoantibodies have weakened immune defenses against

intracellular pathogens. Because of its low incidence and non-specific symptoms, diagnosis of

anti-IFN-c autoantibody syndrome is difficult to establish during the early stages of infection.

Here, we report a patient with high titers of serum anti-IFN-c autoantibodies suffering from

opportunistic infections. The patient presented with intermittent fever for 2 weeks. During his

first hospitalization, he was diagnosed with Talaromyces marneffei pulmonary infection and suc-

cessfully treated with antifungal therapy. However, multiple cervical lymph nodes subsequently

became progressively enlarged. Mycobacterium abscessus infection was confirmed by positive

cervical lymph node tissue cultures. High-titer serum anti-IFN-c antibodies were also detected.

Following anti-M. abscessus therapy, both his symptoms and lymph node lymphadenitis gradually
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improved. Anti-IFN-c autoantibody syndrome should be considered in adult patients with severe

opportunistic coinfections in the absence of other known risk factors.
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Background

Interferon (IFN)-c is produced mainly by

Th1 cells, natural killer cells, and CD8þ T

cells. The IFN-c/interleukin-12/tumor

necrosis factor-a axis plays a crucial role

in host defense against intracellular patho-

gens.1,2 Autoantibodies against IFN-c can

inhibit IFN-c-dependent signal transducer

and activator of transcription 1 phosphor-

ylation in patients with adult-onset suscep-

tibility to opportunistic infections.3 Because

of its low incidence and non-specific symp-

toms and manifestations, early diagnosis of

adult-onset anti-IFN-c autoantibody syn-

drome is challenging.4

Here, we report a patient with high titer

serum anti-IFN-c autoantibodies who suf-

fered from pulmonary Talaromyces marnef-

fei infection and infection of multiple lymph

nodes by non-tuberculous mycobacteria

(NTM). The details of this case may help

clinicians to identify this syndrome and

implement appropriate treatments early.

Case presentation

The patient was a 68-year-old man

experiencing intermittent fever of unknown

cause for 2 weeks. He had a history of

hypertension (8 years), kidney stones, and

cervical lymphadenopathy (1 year) but no

familial medical history. He had not

received any treatment for cervical

lymphadenopathy. Physical examination
revealed moist rales in the right lung and
cervical lymph node enlargement.
Laboratory tests showed increased white
blood cells and chest computed tomogra-
phy (CT) showed patchy infiltration in the
right upper lobe with mediastinal lymph
node enlargement (Figure 1; 3 December
2019). Empirical treatment with cephalo-
sporin was ineffective, and his symptoms
recurred along with a central necrotic
body rash. A repeat chest CT (17
December 2019) showed aggravated alveo-
lar consolidation in the anterior segment of
the right upper lobe, scattered infiltration in
the right lower lobe, slight patchy infiltra-
tion in the left lingular bronchus, and mul-
tiple mediastinal lymphadenopathies
(Figure 1). Bronchoscopy and endobron-
chial ultrasound were performed. Cytology
showed nucleated cells counts of 400� 105/
L, neutrophil percentage of 85%, and lym-
phocyte percentage of 5%. Galactomannan
was 0.11 pg/mL and cryptococcal capsular
antigen tests were negative in bronchoal-
veolar lavage fluid. Metagenomic next-
generation sequencing and culture
demonstrated the presence of T. marneffei
in biopsy tissue of the right upper lobe
(Figure 2).

Cervical lymph nodes were biopsied
using fine-needle aspiration. Pathological
findings demonstrated atrophy of lymphat-
ic follicles with paracortical hyperplasia,
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neutrophil necrosis, histiocyte aggregation,

and T-lymphocyte dysplasia. Analysis of

T-cell receptor rearrangement ruled out

lymphoma. Staining (acid-fast, periodic

acid-Schiff, and periodic Schiff-

methenamine) and microbial cultures of

needle aspirate biopsies were negative for

pathogens. Epstein–Barr virus-encoded

small non-polyadenylated RNA 1 and 2

positive cells were< 5/high power field.

The patient was diagnosed with pulmonary

T. marneffei infection and administered

voriconazole (0.2 g tablets) twice a day.
Taralomycosis is a rare condition in

immunocompetent hosts. It has been previ-

ously described in patients with acquired

immunodeficiency syndrome, connective

tissue diseases and hematological malignan-

cies. Serum autoantibodies [anti-nuclear

antibody, anti-centromere antibody, anti-

Sj€ogren’s syndrome (SS)-A, anti-SS-B,

anti-mitochondrial antibody, anti-

myeloperoxidase antibody, perinuclear and

cytoplasmic anti-neutrophil cytoplasmic

antibody, and anti-proteinase 3 antibody]

were within normal ranges. Human immu-

nodeficiency virus serology was negative,

and blood CD4þ T cell counts, (1, 3)-D

glucan, galactomannan, immunoglobulin

(Ig, including IgA, IgM, and total IgG),

complement C3, complement C4, and pro-

calcitonin were within normal reference

ranges. Serum cryptococcal capsular anti-

gen tests and blood tuberculosis infection

T cell spot tests were negative. Serum anti-

IFN-c autoantibodies were assessed using a

standard IFN-c enzyme-linked immunosor-

bent assay and showed a high titer of 1:500.
The patient was diagnosed with pulmo-

nary taralomycosis and adult-onset

immunodeficiency syndrome arising from

anti-IFN-c autoantibodies. He was

Figure 1. Chest computed (CT) images at different times. (A–D) Chest CTon 3 December 2019 showed
patchy infiltration in the right upper lobe (black arrows) and mediastinal lymph node enlargement (white
arrows). (E–H) Chest CTon 17 December 2019 showed exacerbated infiltration and alveolar consolidation
in the left upper lobe, new patchy infiltration in the right lower lobe and left lingular bronchus (black arrows),
and progressively enlarged mediastinal lymph nodes (white arrows). (I–L) Chest CT on 26 March 2020
showed marked improvement of pulmonary lesions after treatment.
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followed up regularly in the clinic.

Itraconazole (0.2 g capsule) was adminis-

tered once a day instead of voriconazole

because the patient developed a back and

neck rash after 1 month of treatment.
After 3 months of antifungal treatment,

his condition improved and a chest CT (26

March 2020) showed remarkable absorption

of pulmonary consolidation. His mediastinal

lymph nodes also reduced synchronously

(Figure 1). However, the bilateral cervical,

axillary, and supraclavicular lymph nodes

became progressively enlarged.
Positron emission tomography (PET)-

CT imaging revealed bilateral cervical and

supraclavicular lymph node enlargement

and necrosis, with glucose hypermetabolism

[maximum standardized uptake value

(SUV) 10.2], slight retroperitoneal lymph

node enlargement with slight glucose hyper-

metabolism, and inflammation of the

right lung.
To rule out lymphoma, bone marrow

needle aspiration was performed. Cytology

smears showed proliferation of bone

marrow cells. The cervical lymph nodes

were again biopsied using fine-needle aspi-

ration. Pathological findings revealed neu-

trophil necrosis, infarcts and lymphocyte

infiltration into necrotic areas. Acid-fast

staining and Gomori methenamine silver

staining were negative for pathogens.

Figure 2. Cultures from lung biopsy and cervical lymph node homogenate. (A) Lung biopsy sample cultured
on Sabouraud agar at 35�C showed round gray Talaromyces marneffei colonies. (B) Lung biopsy sample
cultured on Sabouraud agar at 28�C showed a mycelial form producing a diffusible red pigment. Both (C) and
(D) show colonies of Mycobacterium abscessus (black arrows) from cervical lymph nodes after incubation for
7 and 10 days, respectively.
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An enlarged cervical lymph node was
surgically excised. Pathological examina-
tions demonstrated positive acid-fast stain-
ing in a granulomatous and suppurative
inflammatory background. Periodic acid-
Schiff and periodic Schiff-methenamine
staining were negative. Mycobacterium
abscessus was cultured and identified from
tissue homogenates (Figure 2).

Finally, the patient was diagnosed with
anti-IFN-c autoantibody syndrome compli-
cated by T. marneffei pulmonary infection
and M. abscessus lymph node infection.
According to drug sensitivity tests, anti-
NTM therapy with clarithromycin and
moxifloxacin was administered. The patient
continuing this regimen and being actively
followed up. Both his symptoms and cervi-
cal lymphadenitis gradually improved.

Discussion and conclusions

The interactions between IFN-c and its
receptors are critical for macrophage acti-
vation and inflammatory reactions. Adult
onset immunodeficiency arising from anti-
IFN-c autoantibody is associated with
opportunistic infections by mycobacteria,
T. marneffei, Cryptococcus spp.,
Burkholderia spp. and other organisms in
previously healthy patients.1–5

The trigger(s) eliciting anti-IFN-c auto-
antibodies remain unknown. Recent studies
showed that HLA-DRB1 and DQB1 alleles
were associated with increased risk of devel-
oping anti-IFN-c autoantibody.5,6

Although functional assessments of IFN-c
autoantibodies were not performed in this
study, the high titers and mixed opportunis-
tic infections observed in this patient were
suggestive of adult-onset immunodeficiency
syndrome.

Therapies for adult-onset immunodefi-
ciency syndrome are directed against
either infectious complications or the auto-
antibodies themselves.7 Rituximab, exoge-
nous IFN-c, plasmapheresis, and

cyclophosphamide have been used to treat
refractory infections8,9 and showed clinical
benefits, although autoantibody levels fol-
lowing therapy were not routinely tested.

T. marneffei is the only dimorphic fungus
of the genus Talaromyces (formerly
Penicillium). Taralomycosis is a rare oppor-
tunistic infection typically affecting immu-
nocompromised or immunosuppressed
patients. The condition is rarely observed
in immunocompetent patients and in non-
endemic regions outside of Southeast
Asia and southern China,10–12 such as
Hangzhou, North Zhejiang Province, East
China. Therefore, we first assessed the pres-
ence of underlying immune deficiencies in
our patient such as acquired immunodefi-
ciency syndrome, connective tissue diseases,
hematological malignancies and immuno-
suppressants. In addition, we investigated
and detected the presence of IFN-c
autoantibodies.

The symptoms of T. marneffei infection
typically include fever, malaise, lymph node
enlargement, skin eruptions, weight loss,
dyspnea, diarrhea, and hemoptysis. Chest
radiography typically reveals multiple nod-
ules and/or consolidation, often involving
the upper lobes.13

In our case, enlarged mediastinal lymph
nodes, as well as pulmonary lesions,
improved significantly following antifungal
therapy. We speculate that the patient’s
enlarged mediastinal lymph nodes, in addi-
tion to lung changes, were caused by tara-
lomycosis. In addition, multiple cervical
lymph nodes became progressively
enlarged, suggesting different etiological
factors.

Infections by NTM are common in
patients with adult onset immunodeficiency
syndrome caused by anti-IFN-c autoanti-
body. Henkle et al.14 reported that 8.4%
(28/334) of extra-pulmonary NTM infec-
tions affected the lymph nodes. Most
patients affected by NTM infection have
specific susceptibility factors,15 including
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structural lung damage or immunosup-
pressed status.16 In our case, NTM infec-
tion of multiple lymph nodes was
attributed to the presence of anti-IFN-c
autoantibodies. NTM infections often
progress to systemic dissemination in
patients with anti-IFN-c autoantibod-
ies.14,17 In the present case, we failed to rec-
ognize underlying opportunistic infection
by NTM until surgical biopsy of a cervical
lymph node.

M. abscessus is a rapidly growing NTM
that generally requires intravenous therapy
and is difficult to eradicate. M. abscessus
can be classified into three subspecies: M.
abscessus subsp. abscessus, M. abscessus
subsp. massiliense, and M. abscessus
subsp. bolletii. The rates of response to anti-
biotic therapy differ for each of these sub-
species. Therefore, subspecies identification
is becoming increasingly important for
NTM therapy.18

Giudice et al.19 reported that PET-CT
has the potential to identify both pulmo-
nary and lymph node NTM infection and
showed an average SUV of 1.21� 0.29
(range: 0.90–1.70) in affected mediastinal
lymph nodes. In the present case, PET-CT
showed a maximum SUV of 10.2 in bilater-
al cervical lymph nodes. In our case, multi-
ple lymphadenopathies, PET results and the
primary reports from fine-needle aspiration
biopsy could have indicated a hematologi-
cal malignancy. Eventually, multiple myelo-
ma and lymphoma were excluded upon
thorough examinations.

Skin manifestations have been reported
in patients with IFN-c autoantibody syn-
drome complicated by disseminated taralo-
mycosis or NTM infection.20 These
manifestations can be divided into skin
infections and reactive dermatitis. Our
patient’s rash with central necrosis was
characteristic of T. marneffei skin infection
but disappeared prior to antifungal thera-
py. Therefore, there was insufficient evi-
dence of T. marneffei skin infection, and

the rash most likely reflected a reactive

skin disorder.
In summary, anti-IFN-c autoantibody

syndrome should be considered in patients

with severe opportunistic infections in the

absence of other obvious risk factors.

Disseminated T. marneffei and NTM are

the most significant complications associat-

ed with anti-IFN-c autoantibody

syndrome.
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