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Abstract
Anti-interferon-gamma autoantibody (AIGA)-associated adult-onset immunodeficiency (AOID) is an emerging disease that 
can lead to serious opportunistic infections, which has a history of 20 years since it was first reported in 2004. It’s a hard-
detected AOID caused by AIGA. In recent years, there has been an increasing number of reports on the disease, but there is 
still a lack of consensus on the diagnosis and treatment. We here report a case of a 70-year-old Chinese male who had had 
AIGA in serum and suffered from recurrent pyothorax. Although his condition improved with antimicrobial therapy each 
time, his pyothorax frequently relapsed, requiring repeated hospitalizations. A literature review of AIGA-associated AOID 
was conducted. We searched PubMed, Web of Science, Embase, and the Chinese literature database for manuscripts con-
cerning AIGA. Cases detected with AIGA and met our criteria were included. A total of 502 patients were retrospectively 
analyzed, with 256 (51.0%) males and 246 (49.0%) females. The majority of patients are from Southeast Asia (98.2%). Lymph 
node (83.7%) is the most commonly involved organ, followed by the lung (60.6%). Nontuberculous mycobacteria (NTM) 
was identified as the predominant pathogen reported in 77.49% of the patients. The clinical manifestations are diverse and 
non-specific for the disease often presenting with multi-organ involvement and multiple infections. Timely identification of 
patients with AIGA, appropriate diagnosis, and individualized treatment are critical; thus, we propose a reasonable diagnostic 
criterion and a structured diagnostic and treatment process based on our findings to provide clinicians with comprehensive 
information for clinical practice.

Keywords  Anti-interferon-gamma autoantibody · Adult-onset immunodeficiency · Nontuberculous mycobacteria · 
Talaromyces marneffei · Pyothorax

Introduction

Anti-interferon-gamma autoantibody (AIGA)-associated 
adult-onset immunodeficiency (AOID) is an acquired immu-
nodeficiency resulting from the presence of anti-cytokine 
autoantibodies and is an emerging disease that can cause 
serious diffused opportunistic infections. It was first reported 
in 2004 [1, 2]. Patients often present with complex, long-
lasting, recurrent opportunistic infections that resemble 
the clinical features of Acquired Immune Deficiency Syn-
drome (AIDS) [3]. It is also similar to Mendelian suscep-
tibility to mycobacteria disease (MSMD), which can cause 
congenital genetic defects in the IL-12/interferon-gamma 
(IFN-γ) pathway and result in genetic immunodeficiency [4, 
5]. Due to the intricate and non-specific nature of clinical 
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manifestations, coupled with insufficient clinical awareness, 
the incidence of AIGA-associated AOID is likely signifi-
cantly underestimated. Here, we report a case of recurrent 
pyothorax associated with the presence of AIGA. The diag-
nosis of AIGA-associated AOID was established despite the 
patient’s atypical clinical presentation and infecting patho-
gens. The case was thoroughly discussed to illustrate the 
diagnostic approach. Moreover, we conducted a literature 
review, through which we systematically summarized the 
clinical characteristics of AIGA-associated AOID. Based on 
the findings, we proposed a diagnostic criterion and a clini-
cal evaluation process aimed at improving clinical awareness 
and diagnostic accuracy among healthcare providers. This 
study was approved by the Medical Ethics Committee of 
Haining People's Hospital [Approval No. 2022(23)], follow-
ing the principles of the Declaration of Helsinki.

Case Presentation

A 70-year-old man from China was admitted to our hospital 
with a 1-week history of chills, fever, and epigastric pain of 
unclear origin. Prior to referral, he had received treatment 
at a local health center with piperacillin-tazobactam, cefo-
tiam, and azithromycin, but his condition showed minimal 
improvement.

Upon admission, the patient still had a low-grade fever 
(temperature 37.3 ℃). Laboratory investigations revealed a 
white blood cell count of 5.7 × 109/L (neutrophil 85.9%, 
lymphocyte 7.1%), hemoglobin 125 g/L, C-reactive protein 
(CRP) 229.6 mg/L, and immunoglobin G (IgG) 17.27 g/L 
(upper normal level: 17.4 g/L). A cardiothoracic CT scan 
revealed a left-sided encapsulated pleural effusion. He was 
diagnosed with"pyothorax". The patient was initiated on 
empiric anti-infective therapy with cefoperazone sulbactam 
and moxifloxacin. Ultrasound-guided thoracentesis was 
performed to relieve symptoms. The pleural fluid was dark 
and turbid. Biochemical analysis of the pleural fluid showed 
a total protein concentration of 0.5 g/L, adenosine deami-
nase level of 96.9U/L, lactate dehydrogenase level of 12744 
IU/L, and ultrasensitive CRP level of 10.3 mg/L. Routine 
examination of the pleural fluid showed a positive Levan-
tine test, a white blood cell count of 36,891 × 106/L (neu-
trophil 87%, lymphocytes 6%, monocytes 6%, mesothelial 
cells 1%), and an erythrocyte count of 110,000 × 106/L. The 
diagnosis of pyothorax was confirmed. Acid-fast staining 
and culture were performed in pleural fluid. The results of 
acid-fast staining were all negative while culture revealed 
an anaerobic infection but was reported negative for myco-
bacterial infection after 42 days of culture. To identify the 
specific pathogens and guide targeted treatment, a Metagen-
omics Next-Generation Sequencing (mNGS) examination 
of the pleural effusion was performed and revealed human 

Roseburia hominis species (sequence number 4015, con-
fidence level of 99.0%) and Clostridium bolteae species 
(sequence number 5622, confidence level of 99.0%) as the 
causative agents. Postoperatively, he received anti-infective 
therapy with imipenem-cilastatin, which was later switched 
to piperacillin-tazobactam. His symptoms and inflammatory 
markers gradually improved, and he was discharged follow-
ing the removal of the drainage catheter. After discharge, 
he continued treatment with oral amoxicillin-clavulanate. 
Unfortunately, the pyothorax recurred. Over the six months 
following disease onset, he was hospitalized three more 
times for similar symptoms (Table 1). His primary treat-
ment course and key examinations are summarized in Fig. 1.

The patient exhibited the following three key characteris-
tics: 1) recurrent pyothorax caused by opportunistic patho-
gens; 2) a negative HIV test; and 3) no known history of 
immunodeficiency. Based on a review of the relevant litera-
ture, AIGA-associated AOID was suspected.

An interferon‐γ release assay (IGRA) for Mycobacterium 
tuberculosis (MTB) was subsequently performed. The assay 
utilized whole blood and had a detection range for IFN-γ 
concentrations of 1 pg-5000 pg/mL, according to manufac-
tory’s instruction. The patient’s IFN-γ concentration was 
extremely low (below 1 pg/ml) and was therefore interpreted 
as negative. The patient’s blood sample was then sent for 
AIGA qualitative testing. The assay was conducted using 
the Cusabio Human interferon γ (IFN-γ) antibody ELISA 
kit (Cusabio, Wuhan, China, CSB-E14210 h). Briefly, serum 
was diluted 1:2000 and added to IFN-γ antigen-precoated 
microplate wells, along with negative and positive controls, 
in accordance with the manufacturer’s standard protocol. 
A sample was defined as positive for AIGA if its optical 
density (OD) value exceeded 2.1-fold that of the negative 
control. The OD value of the patient’s sample was 0.643, 
while the OD values of the negative and positive controls 
were 0.24 and 0.681, respectively. Therefore, the test result 
was interpreted as positive.

Thus, AIGA-associated AOID was diagnosed. Although 
his condition improved following each round of antimicro-
bial and symptomatic treatment, his pyothorax continued to 
recur frequently, significantly impairing his quality of life.

Literature Review

We systematically searched PubMed, Web of Science, and 
Embase for articles on AIGA-associated AOID published 
in English between January 1, 2004 and August 31, 2024, 
using the keywords “anti-interferon-gamma autoantibody” 
OR “adult-onset immunodeficiency”. Titles and abstracts 
of all identified articles were screened, and the full-texts 
of relevant articles were retrieved for data collection and 
analysis. Additionally, Chinese literature databases were 
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searched using the same strategy. Studies were included if 
they met the following criteria: 1) Published in English or 
Chinese within the specified time frame; 2) Case reports and 
case series describing patients’ demographic characteristics, 
sites of infection, and identified pathogens; and 3) Original 
articles focusing on diagnostics, immunology, or reviews 
pertaining to AIGA-associated AOID containing the afore-
mentioned information. Studies were excluded if they met 
any of the following criteria: 1) Not related to the subject; 2) 
Case reports or case lacking complete patient information; 
3) Retrospective studies; and 4) Conference abstract. The 
detailed search strategy is illustrated in Fig. 2.

A total of 502 patients were included in this study, com-
prising 256 males (51.0%) and 246 females (49.0%). The 
median age at presentation was 51 years old (range: 10–87 
years). Juvenile patients accounted for only 1.3% (4/304) 
of the cases. Among adults, the 45–59 age group consti-
tuted the largest proportion (Fig. 3). As for regional distri-
bution, the vast majority of patients were from Southeast 
Asia (98.2%, 493/502), including 60.6% (304/502) from 
China, 28.7% (144/502) from Thailand, and 5.2% (26/502) 
from Japan (Fig. 4). Notably, there is a clear concentration 
trend in regional distribution, and most of the patients are 
Asian. This suggests that the disease is closely related to 
race and genetics. Pithukpakorn et al. found that the allelic 
polymorphism of this clinical syndrome is very limited when 
comparing HLA gene typing between patients and healthy 
controls. They found AOID is associated with HLA-DRB1 
and DQB1 alleles, particularly HLA-DRB1 * 15:01, DRB1 
* 16:02, DQB1 * 05:01, and DQB1 * 05:02 [6]. However, 
no further genetic studies on AIGA-associated AOID have 
been conducted since then.

The lymph nodes were the most commonly affected 
organs (83.7%, 420/502), followed by the lungs (60.6%, 
304/502), skin/soft tissue (48.0%, 241/502), bone/joints 
(42.2%, 212/502), and blood/bone marrow (27.9%, 140/502) 
(Fig. 5a). Notably, 92.1% (374/406) of patients exhibited 
infections in either the lymph nodes or lungs, a feature that 
should be emphasized during clinical evaluation.

The distribution of involved organs may correlate with 
specific pathogens. Our data indicated that the most preva-
lent pathogens were Nontuberculous mycobacteria (NTM), 
identified in 77.49% (389/502) of patients (Fig. 6). Within 
this group, Mycobacterium avium complex (MAC) (34.19%, 
133/389) and M. abscessus (31.62%, 123/389) were the most 
frequently reported species. Talaromyces marneffei (TM) 
was the second most common pathogen (31.87%, 160/502). 
Other notable pathogens included Salmonella (20.32%, 
102/502), varicella-zoster virus (VZV) (13.15%, 66/502), 
and MTB (6.77%, 34/502). The predominant pathogens, 
NTM and TM, frequently affect the lymph nodes, lungs, 
and skin [7, 8]. In cases of disseminated infections, the 
liver, spleen, bones, nervous system, and other sites may Ta
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Fig. 1   Clinical course of antibiotic use and main examinations. a-
c Plain spiral cardiothoracic CT: Repeated pyothorax in the same 
area; postoperative changes of the left lung, right lung compensatory 
emphysema, right lung fibroproliferative focus, pleural thickening, 

and adhesion on both sides. d Microscopic examination of pleural 
effusion: a large number of neutrophils. CPZ: Cefoperazone; MFX: 
Moxifloxacin; PIP: Piperacillin; IPM: Imipenem; CLI: Clindamycin; 
CT: Computed Tomography; d: day
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also be involved. Therefore, common infection sites are 
largely determined by the distribution of major pathogens. 
Additionally, treatment strategies for the five most prevalent 
pathogen types are listed in Table 2.

It's also noteworthy that only 15.1% of patients presented 
with a single-organ involvement, while 25.0% had infections 
involving two anatomical sites. The remaining 59.9% had 
infections affecting three or more sites (Fig. 5b). Multiple 
organ involvement is particularly prevalent in patients with 
AIGA-associated AOID, contributing to the complex and 

Fig. 2   Flow chat of literature review process. a Including: CNKI, Wanfang, SinoMed

Fig. 3   Age distribution of patients (Number of cases that can be 
included in the statistics: n = 304; “n” in the following figure legends 
has the same meaning)

Fig. 4   Distribution of patient regional sources (n = 502)
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heterogeneous clinical presentation. However, this feature may 
also serve as an important diagnostic clue.

Currently, the incidence of AIGA-associated AOID is likely 
significantly underestimated due to limited clinical awareness 
among physicians. As a result, improving the ability to recog-
nize this condition has become increasingly important [13]. 
However, no standardized diagnostic guidelines or expert 
consensus currently exist for AIGA-associated AOID. Based 
on the characteristics of the disease and the practicality for 
physicians, five dimensions of features were summarized from 
these 502 cases (Table 3). The suggested diagnostic criteria 
are as follows:1) Suspected cases should meet the first four 
criteria, regardless of whether the fifth criterion is fulfilled; 
2) Confirmed cases must meet criterion 1 and have a positive 
serum AIGA result. Furthermore, we have outlined the com-
plete diagnostic and treatment pathway in Fig. 7.

Discussion

AIGA-associated AOID is characterized by the presence of 
AIGA, leading to a state of immunodeficiency in affected 
individuals. It typically presents in adulthood, with 
reported ages ranging from 10 to 87 years and a median 
age of 51 years, though Liew et al. previously reported 
cases in a 10-year-old boy and a 16-year-old girl. However, 
only a limited number of juvenile cases have been docu-
mented over the past 20 years [14, 15]. AIGA-associated 
AOID predominantly affects adults.

The incidence of the AIGA-associated AOID is strongly 
related to ancestry, with most of the cases reported so far 
involving individuals of Asian descent. Among Asian 
countries, China and Thailand are the most frequently 

Fig. 5   Characteristics of 
affected sites. a Types and 
proportions of organs involved 
(n = 502); b Figure: Number of 
involved organs (n = 312)
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Fig. 6   Types and proportions of pathogens. All the cases (n = 502) 
we enclosed report the types of pathogens they infected with, of 
which 389 patients are infected with NTM. The frequency of each 

pathogen is labeled in the figure. NTM: Nontuberculous mycobacte-
ria; TM: Talaromyces marneffei; MAC: Mycobacterium avium com-
plex

Table 2   Therapeutic regimens for common pathogens

NTM Nontuberculous mycobacteria, TM Talaromyces marneffei, VZV Varicella-zoster virus, MTB Mycobacterium tuberculosis

Pathogen Antibacterial/Antiviral protocols

NTM M. avium complex susceptibility based treatment for macrolides and amikacin over empiric therapy [9]
M. abscessus multidrug regimen that includes at least three active drugs (including macrolides and amikacin), guided by 

in vitro susceptibility [9]
M. kansasii rifampicin + ethambutol + either isoniazid or macrolide [9]

TM liposomal amphotericin B (induction therapy) + itraconazole (consolidation therapy), followed by itraconazole 
(maintenance therapy or secondary prophylaxis). [10]

Salmonella ciprofloxacin or levofloxacin (if not infected in Asia) [11]
VZV acyclovir, valacyclovir or famciclovir [11]
MTB Recommended 4-mo Rifapentine-Moxifloxacin–Containing Regimen: isoniazid + rifampicin + pyrazinamide 

+ moxifloxacin. More regimens detailed in the reference [12]
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cited locations for the disease. The racial relevance of 
AIGA-associated AOID has been attributed to HLA typ-
ing. People who carry the alleles HLA-DRB*15:02/16:02 
and DQB*05:01/05:02 are more susceptible to AIGA-
associated AOID [6]. Although AIGA-associated AOID 
is not typically regarded as familial, a recent conference 
abstract reported three affected individuals from the same 
household, raising the possibility of shared environmental 
or genetic predisposition (2023 Annual Scientific Meeting 

American College of Allergy, Asthma & Immunology, 
abstract M283) [16]. Most patients are previously healthy 
prior to disease onset [3]. “Previously healthy” here refers 
to individuals without known immunodeficiency, or an 
underlying condition capable of causing transient immune 
suppression.

Clinically, AIGA-associated AOID is characterized by 
recurrent opportunistic infections. Patients’ clinical mani-
festation always begin with symptoms of infection. NTM, 

Table 3   Parameters for diagnosis

NTM Nontuberculous mycobacteria, TM Talaromyces marneffei, HIV Human Immunodeficiency Virus, IgG immunoglobulin G

Diagnostic parameters

1. Patient belongs to Asian ancestry
2. Recurrent opportunistic infections and polymicrobial infection (especially those caused by NTM or co-infected with NTM, TM, or Salmo-

nella)
3. Patient tested negative for HIV and does not exhibit any congenital immunodeficiencies or other secondary immunodeficiencies
4. The involved sites conform to the following conditions: a. Single site involvement, affecting the lymph nodes; b. Two sites involvement, affect-

ing the lymph nodes and another commonly affected site, or involving any two of the lung, bones and joints, skin and soft tissue, or blood and 
bone marrow; c. Three or more sites involvement

5. Laboratory examination reveals elevated inflammatory markers and/or IgG levels

Fig. 7   Flow chat of recommended diagnosis and treatment process. ELISA: enzyme-linked immunosorbent assay; WB: Western Blot; pSTAT1: 
phosphorylation signal transducer and activator of transcription 1; IFN-γ: interferon-gamma; EE-IFN-γ: epitope-erased variant of IFN-γ
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TM, Salmonella, and VZV are common opportunistic patho-
gens in the AIGA-associated AOID. Among these, NTM is 
the most prevalent, with M. abscessus and MAC being the 
major species [17, 18]. Yamaguchi et al. and Hanitsch et al. 
have reported cases of Toxoplasma gondii infection, but in 
general, parasitic infections are rare [19, 20].

The variation in infection rates among different pathogens 
is likely related to distinct immune response mechanisms 
and varying degrees of dependency on IFN-γ in defending 
against different microbial infections [21]. It’s also reported 
that geographical distribution of microorganisms and envi-
ronmental exposures can lead to differences in pathogen 
species across various countries and regions [22]. Multiple 
infections are quite common, affecting almost half of all 
patients [17, 23, 24]. Browne et al. reported that neutraliz-
ing AIGA was detected in 88% of Asian adults with multiple 
opportunistic infections. This suggests that we need to be 
highly suspicious of the existence of AIGA in patients with 
multiple opportunistic infection [3, 25].

In our case, anaerobic Gram-negative bacilli​​ were 
detected in pleural fluid culture, although species identi-
fication failed. Subsequent mNGS of pleural fluid identi-
fied ​​two types of rare anaerobic species: human Roseburia 
hominis and Clostridium bolteae. Though anerobic bacte-
rial infection is limited to identified for previously reported 
AIGA-associated AOID cases, there are two cases also 
detected with anaerobic bacteria via mNGS [26, 27]. The 
difficulty for anerobic bacterial incubation may explain the 
limited record in ​​AIGA-associated AOID​​ patients [28–30]. 
This suggests anaerobic infections may be underestimated 
in ​​these patients and mNGS may be suitable for additional 
identification.

The role of AIGA in host immune responses to anaero-
bic bacteria remains unclear, and direct evidence is cur-
rently lacking. This represents a valuable direction for 
future research. However, research for bacterial infection 
has presented the following valuable clues for the potential 
role of AIGA in anaerobic bacteria infection. The causa-
tive agents of pyothorax were identified as anaerobic bac-
teria which are recognized as commensal organisms colo-
nizing the human intestinal tract [31, 32]. IFN-γ plays a 
crucial role in both innate and adaptive immune responses 
against bacterial infections and pathological inflammatory 
processes, including activating macrophage bactericidal 
functions [33], enhancing antigen presentation and inflam-
matory signaling [34], and promoting the formation of 
immune memory [35]. In the context of AIGA-associated 
AOID, the neutralization of IFN-γ significantly diminishes 
its bactericidal activity, including against anaerobic bac-
teria [36, 37]. Specifically, anaerobic bacteria are major 
resident microorganisms in the gut, and IFN-γ plays a 
key role in maintaining the integrity of the intestinal epi-
thelial barrier [38, 39]. Therefore, AIGA may impair the 

ability of IFN-γ to preserve the intestinal epithelial barrier, 
increasing the translocation of anaerobic bacteria.

The clinical presentation of AIGA-associated AOID is 
incredibly varied and encompasses systemic symptoms 
(e.g., fever, weight loss, malaise), localized or general-
ized lymphadenopathy, skin manifestations (e.g., ery-
thema, rash, nodules, pustulosis, SWEET’s syndrome), 
pulmonary symptoms (e.g., cough, dyspnea, hemoptysis, 
imaging abnormalities), abscess formation (e.g., skin and 
muscle abscess, deep abscesses, fistula formation), blood-
stream infections, and bone marrow infections [40–42]. 
Infections most commonly affect lymph nodes, followed 
by the lungs, skin/soft tissues, and bones/joints. In addi-
tion, infections of the liver, nervous system, gastrointesti-
nal tract, gland, etc. have also been documented [26, 43, 
44]. Through our review, we found that the vast majority 
of patients experience lymph nodes and/or lung infections, 
and it is helpful for the clinical detection and diagnosis of 
patients with AIGA. Furthermore, we found a high rate of 
multi-organ involvement among AIGA-associated AOID 
patients, which is consistent with the study of Zhang et al., 
and it also provides clues for patient identification [17].

mNGS is increasingly recognized as a valuable tool 
for pathogen identification. However, it should be very 
carefully confirmed whether mNGS-identified pathogens 
are responsible for infection in AIGA-associated AOID 
patients especially for NTM. NTM often exists as colo-
nization bacteria in the respiratory duct which will show 
positive results in bronchoalveolar lavage fluid (BALF) 
mNGS testing. Furthermore, acid-fast staining and myco-
bacterial culture are still essential for mycobacterial infec-
tion differentiation [9, 45]. In enrolled AIGA-associated 
AOID cases with NTM infection, 98/389 acid-fast staining 
was positive while 237/389 also showed positive results 
for mycobacterial culture. The combination of these meth-
ods with the clinical information especially imaging and 
histopathological examination can enhance diagnostic 
accuracy for NTM infection in these patients.

To confirm a diagnosis of AIGA-associated AOID, 
either qualitative or quantitative detection of autoan-
tibodies against interferon gamma is essential [18, 46]. 
The enzyme-linked immunosorbent assay (ELISA) is the 
most commonly used method. In our case, qualitative 
ELISA testing showed relatively confident positive results 
for AIGA. However, this method only reflects the bind-
ing capacity between antigen and antibody, and does not 
directly assess the neutralizing activity of autoantibodies. 
Evaluating neutralizing function requires complementary 
techniques such as flow cytometry-based functional assays 
or competitive ELISA [47–49]. Due to the unavailability 
of quantitative and neutralizing assays for AIGA in domes-
tic laboratories (including our center), these evaluations 
were not performed in this case.
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Other additional laboratory techniques for AIGA-associ-
ated AOID diagnosis include particle-based detection sys-
tems, Western Blot (WB), luciferase immunoprecipitation 
system, and QuantiFERON-TB gold in-tube (QFT-GIT) 
assays [50–53]. Previous research has shown that QFT-GIT 
can be used to screen for AIGA-associated AOID patients 
which based on the presence of neutralizing AIGA in these 
patients will lead to the undetectable or extremely low IFN-γ 
level. In our IGRA of MTB, which is similar to QFT-GIT, 
the level of IFN-γ was extremely low (blow the lower detect-
ing line, 1.0 pg/mL) for patient blood. It is in accordance 
with the previous research conclusion [54].

In clinical practice, elevated IgG levels may serve as 
potential predictive factors for AIGA positivity in HIV-
negative patients for most AIGA have been identified as 
belonging to the IgG class [20, 46, 55]. This characteristic 
was also reflected in our case, the serum IgG level (17.27 
g/L) is very close to the upper normal level (17.4 g/L). As 
for the possible reason that the IgG level in our case did not 
exceed the upper limit of normal, it may be only one case 
and not get the series results of IgG level during the whole 
course of the disease.

The triggers for the elevation of pathogenic antibodies 
remain unclear, but it is believed that genetic and envi-
ronmental factors may play a role in their production. The 
molecular mimicry mechanism is considered one of the pos-
sible causes because the amino acid sequence of IFN-γ that 
binds to antibodies is highly homologous to the Aspergillus 
ribosome assembly protein Noc2, which may lead to the 
production of autoantibodies in individuals infected with 
Aspergillus [56].

Antimicrobial therapy is the first-line treatment for 
AIGA-associated AOID, and many patients require a long 
course of antimicrobial therapy [57]. For patients with high 
levels of AIGA, ineffective simple anti-infective treatment, 
and ongoing disease progression, immunomodulatory ther-
apy can be considered. Commonly used drugs include rituxi-
mab (RTX) and cyclophosphamide [58, 59]. Daratumumab 
(anti-CD38 monoclonal antibody), bortezomib, intravenous 
immunoglobulin, and plasma exchange, have also been used 
in refractory cases [60, 61]. Other treatments, such as glu-
cocorticoids, EE-IFN-γ, exogenous IFN-γ, and immune-
purifying therapy, have been reported [62]. The research of 
therapeutic methods acting on IFN-γ and AIGA may play an 
important role in managing the disease. However, the opti-
mal regimens and durations for these therapeutic approaches 
remain undetermined, the treatment regimen should be tai-
lored for different patients.

Due to insufficient understanding of the disease among 
clinicians and the absence of specific, sensitive treatment 
methods, patients have to endure prolonged opportunistic 
infections [63, 64]. There have been significant increases in 
reports related to the AIGA after 2012 and 2019, indicating 

that the disease is attracting the attention of clinicians. 
Establishing robust expert consensus and clinical diagnosis 
and treatment guidelines is essential for improving patient 
conditions.

Conclusions

In conclusion, we present a case of AIGA-associated AOID 
that is difficult to diagnose. For similar patients, it is impor-
tant to be aware of the possibilities of AIGA-associated 
AOID. Through a comprehensive literature review, we have 
summarized the clinical features of the disease and present 
our insights on the diagnosis of the disease. Timely and 
accurate diagnosis can drive improvements in treatment. In 
the future, developing and advancing the disease's standard-
ized diagnostic and treatment protocols in clinical practice 
is crucial.
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