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Abstract
BACKGROUND 
Several reports of adult-onset immunodeficiency syndrome have been associated 
with anti-interferon-gamma (IFN-γ) autoantibodies (AIGAs). However, it is rare 
to find AIGAs with intracranial infections.

CASE SUMMARY 
In this case study, we report a case of an AIGAs with intracranial infection and 
hand rashes considered Sweet’s syndrome. The patient presented to our hospital 
with a persistent cough, a fever that had been going on for 6 mo, and a rash that 
had been going on for a week. The patient started losing consciousness gradually 
on the fourth day after admission, with neck stiffness and weakened limb 
muscles. The upper lobe of the left lung had a high-density mass with no atypia 
and a few inflammatory cells in the interstitium. Brain magnetic resonance 
imaging and cerebrospinal fluid suggest intracranial infection. The pathology of 
the skin damage on the right upper extremity revealed an infectious lesion that 
was susceptible to Sweet’s disease. It has an anti-IFN-γ autoantibody titer of 
1:2500. She was given empirical anti-non-tuberculous mycobacterial and anti-
fungal treatments. The patient had no fever, obvious cough, headache, or rash on 
the hand. She got out of bed and took care of herself following hospitalization and 
discharge with medicine.

CONCLUSION 
Adults with severe and recurrent infections of several organs should be 
considered for AIGAs if no other known risk factors exist. AIGAs are susceptible 
to subsequent intracranial infections and Sweet’s syndrome.
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Core Tip: Anti-interferon-gamma (IFN-γ) autoantibodies (AIGAs) have been associated with adult-onset immunodeficiency 
syndrome. Most patients have multiple organ involvement upon presentation; lymph nodes are the most frequently affected 
organ, followed by the skin, lungs, bones, and joints. We describe a patient with AIGAs who also had an intracranial 
infection and hand rashes as Sweet’s syndrome. Anti-IFN-γ was increased despite the lack of a confirmed non-tuberculous 
mycobacterial (NTM) infection, and the empirical anti-NTM treatment in this patient was successful. Without recognized 
risk factors, AIGAs should be considered in patients with severe and recurrent infections of multiple organs. In AIGAs, 
subsequent intracranial infection and Sweet’s syndrome are possible.
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INTRODUCTION
Adult-onset immunodeficiency syndrome associated with anti-interferon-gamma (IFN-γ) autoantibodies (AIGAs) has 
been discovered in Southeast Asia, including Thailand, Vietnamese, Japan, the Hong Kong Special Administrative Region 
of China, and Taiwan, since it was first reported in the Philippines in 2004[1-7].

The strong correlation between high-titer neutralizing antibodies to IFN-γ and this adult-onset immunodeficiency 
syndrome supports the critical function of IFN-γ in controlling many pathogens. Autoantibodies against IFN-γ have been 
linked to opportunistic infections, most frequently non-tuberculous mycobacterial (NTM) infections, and others, and can 
lead to immunodeficiency[1,8,9]. Thus, AIGAs may be viewed as a new form of late-onset immunodeficiency that confers 
a predisposition to some bacterial and fungal infections and severe mycobacterial illnesses.

Most patients have multiple organ involvement upon presentation; lymph nodes are the most often affected organ, 
followed by the skin, lungs, bones, blood, and joints[10]. The non-specific symptoms and rarity of this syndrome make it 
challenging to identify in the early stages of the disease. According to reports, 49%-57% of AIGAs had skin manifestations
[11,12]. The skin manifestation of adult-onset immunodeficiency syndrome, known as Sweet’s syndrome, is frequently 
associated with AIGAs[13]. Acute febrile neutrophilic dermatosis, another name for Sweet’s syndrome, is a rare inflam-
matory condition. Its symptoms are acute onset dermal neutrophilic lesions, leukocytosis, and pyrexia. Sweet’s syndrome 
frequently appears as erythematous plaques and nodules and is most commonly seen in reactive dermatitis. We have 
reported a patient with intracranial infection accompanied by hand rashes who also had IFN-γ autoantibodies, a 
condition known as Sweet's syndrome.

CASE PRESENTATION
Chief complaints
A 51-year-old female came to our hospital for treatment and presented with a persistent cough, fever for 6 mo, and rash 
for a week.

History of present illness
Symptoms started 6 mo back with recurrent cough and fever. Additionally, the lymph nodes in her right neck were 
swollen. A cervical lymph node biopsy revealed lymph node tuberculosis from the outer hospital. The cough subsided, 
and the lymph nodes shrank after anti-tuberculosis therapy. However, the cough persisted and recurred. Although chest 
computed tomography (CT) enhancement showed exudation and proliferation of tuberculous lesions in the upper lobe of 
the left lung, neoplastic lesions were not ruled out. Several inflammatory cell infiltration and necrosis, which are changes 
brought on by infection, were observed in the pathological findings. According to the thoracoscopic (left pleural) view, 
the vessels and lymphatic vessels were hyperplastic and dilated in the fibrous tissue. A significant amount of 
lymphocytes, plasma cells, and neutrophils were infiltrated. There was mild hyperplasia of mesenchymal cells on the 
surface, demonstrating inflammatory alterations, and hyperplasia of local tissue cells, some of which were papillary and 
crystal in appearance. The cough improved after receiving anti-infection and anti-tuberculosis treatment. However, the 
cough persisted to some degree. A week prior, the fever returned, and a rash with partial blisters and ulceration, together 
with pus flow and blackness, emerged on the right upper limb (Figure 1). The body had multiple nodules, partial 
ulceration, and a slight exudation. A paroxysmal headache followed it. On the fourth day after being admitted, the 
patient started to gradually lose consciousness and experience neck stiffness and weakened limb muscles. The patient 
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Table 1 Changes in carbohydrate antigen 125, immunoglobulins G and inhibitory lymphocytes

Before therapy (2021/5/9) After treatment (2021/7/8)

CA125 (≤ 35 U/mL) 46 12.7

IgG (8-16 g/L) 23.85 17.91

Th (19%-48%) 9.3 18.7

After treatment, the values of CA125, IgG, and Th returned to the normal counts. CA125: Carbohydrate antigen 125, IgG: Immunoglobulins G; Th: 
Inhibitory lymphocytes.

Figure 1 Skin lesions on the patient's right hand. The rash appeared on the right upper limb, with partial blisters and ulceration, accompanied by pus flow 
and blackness.

slowly developed lethargy.

History of past illness
The patient denied having ever had an infection, such as tuberculosis.

Personal and family history
The patient denied having a history of tumors or similar diseases in her family.

Physical examination
The vital signs were as follows upon physical examination: body temperature, 36.4 ℃; blood pressure, 119/86 mmHg; 
heart rate, 109 beats per min; and respiratory rate, 20 breaths per min. A rash with partial blisters, ulceration, pus flow, 
and blackness appeared on the right upper limb. Many nodules and partial ulcerations were seen throughout the body, 
along with slight exudation. Four days after being admitted, the patient gradually showed signs of lethargy, neck 
resistance, grade IV muscle strength in both upper limbs, grade II muscle strength in both lower limbs, and a positive 
Babinski sign on both sides.

Laboratory examinations
The peripheral white blood cell count was 16.9 × 109/L (3.69-16 × 109/L), ranging from 14.18 × 109/L neutrophils (2-7.7 × 
109/L), 0.58 × 109/L eosinophilic (0.05-0.5 × 109/L), 1.48 × 109/L lymphocytes (0.8-4 × 109/L), and 405 × 109 /L (100-300 × 
109/L) platelets (Figure 2) at the time of admission. Serum C-reactive protein concentration of 173.98 mg/L (0-3 mg/L) 
and erythrocyte sedimentation rate of 84.8 mm/h (0-20) were significant indicators of the inflammatory syndrome 
(Figure 3). The tumor marker had a carbohydrate antigen 125 level of 46 U/mL (≤ 35 U/mL). Humoral immunity was 
normal except for a slight increase in immunoglobulins G: 23.85 g/L (8-16 g/L). The number of inhibitory lymphocytes 
decreased by 9.3% (19%-48%) (Table 1). Antibodies to the human immunodeficiency virus are negative. Antibodies 
against tuberculobacter are positive. A bone marrow puncture was done due to increased levels of white blood cells and 
platelets. The results of the bone marrow aspiration showed reactive hyperplasia, no aberrant hyperplasia of juvenile 
cells, and no lymphoma.
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Figure 2 The changes in the blood routine indexes of the patient. The patient's white blood cells and neutrophils were significantly elevated at the time of 
admission and they gradually decreased to normal after treatment. Eosinophils and lymphocytes had only a little effect during the treatment course, while the platelets 
were first elevated and then decreased to the normal counts. WBC: White blood cells; NEUT: Neutrophils; LYMPH: Lymphocyte; EO: Eosinophil; PLT: Platelet.

Figure 3 C-reactive protein and erythrocyte sedimentation rate of the patients. After treatment, the levels of C-reactive protein (CRP) and erythrocyte 
sedimentation rate (ESR) decreased significantly when compared to that at the time of admission (CRP normal range 0-3 mg/L, ESR normal range 0-20 mm/h). CRP: 
C-reactive protein, ESR: Erythrocyte sedimentation rate.

Imaging examinations
Chest CT improvement showed a 7.7 cm × 7.2 cm × 5.9 cm high-density mass in the left upper lobe of the left (Figure 4). 
There was no atypia and a small number of inflammatory cells in the interstitium, according to the pathological results of 
the left upper lobe of the lung. In alveolar lavage fluid, no malignant tumor cells were found. Yeast-like fungal spores 
were discovered in the pulmonary branch brush. The results of the second-generation sequencing of the lung tissue 
suggested Propionibacterium acnes.

Multiple ischemia lesions were found in the right basal ganglia, bilateral frontal lobes, periventricular, radiative crown, 
and hemioval center on a brain magnetic resonance imaging (MRI) scan plus enhancement (Figure 5). The results of the 
CT angiography revealed no definitive stenosis, occlusion, dilation, or aberrant vascular signs in bilateral anterior, 
middle, and posterior cerebral arteries and bilateral internal carotid, basilar, and vertebral arteries. The patient had a 
lumbar puncture, and the cerebrospinal fluid (CSF) was examined. CSF was clear and colorless. The Pandy test was 
weakly positive. The total number of white blood cells in CSF was 166 × 106/L, with neutral lobule accounting for 76.1%, 
lymphocytes accounting for 23.6%, and acid cells accounting for 0.3%. The protein content of CSF was 0.56g/L, and the 
chlorine level in CSF was 118 mmol/L (Table 2). CSF-based section showed more neutrophils and no malignant tumor 
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Table 2 Cerebrospinal fluid analysis

CSF parameter Normal Before therapy (2021/5/11) After treatment (2021/5/17)

CSF pressure (mmH2O) 80-180 230 160

Appearance Clear Clear Clear

Pandy test Negative Weak positive Weak positive

CSF WBC (106/L) 0-5 166 15

CSF N (%) 76.1 17.9

CSF L (%) 23.6 72

CSF E (%) 0.3 0.1

CSF protein (g/L) 0.08-0.45 0.56 0.72

CSFchloride ion (mmol/L) 120-130 118 113

CSF glucose (mmol/L) 2.5-4.4 2.66 2.48

Upon admission, the patient showed a high cerebrospinal fluid white blood cell (CSF WBC) count and a high CSF pressure. After treatment, the 
intracranial infection was controlled, which mainly indicated that the CSF pressure had restored and the CSF WBC count had decreased. CSF: 
Cerebrospinal fluid; CSF WBC: Cerebrospinal fluid white blood cell; CSF N: Cerebrospinal fluid neutrophils; CSF L: Cerebrospinal fluid lymphocytes; CSF 
E: Cerebrospinal fluid eosinophilic.

Figure 4 Chest computed tomography enhancement. A: Lung window of 2021-05-10 (orange arrow); B: Lung window of 2021-07-12 (orange arrow); C: 
Mediastinal fenestra of 2021-05-10 (orange arrow); D: Mediastinal fenestra of 2021-07-12 2021-05-10 chest computed tomography (CT) revealed a high-density 
mass of size 7.7 cm × 7.2 cm × 5.9 cm in the upper lobe of the left lung in the lung window and lymph node enlargement in the mediastinal window. 2021-07-12 chest 
CT indicates improvement in the pulmonary lesion after treatment (orange arrow).

cells.
Fungi, tuberculosis, and bacteria were not discovered in the wound secretion of the right upper limb through several 

smears and cultures. According to the pathology of the damaged skin on the right upper extremity, Sweet disease-
predisposed neutrophilic dermatitis was an infectious lesion (Figure 6). The antacid did not affect the specific discol-
oration. With no signs of lymphoma or tuberculosis, periodic acid-Schiff stains revealed eosinophilic bodies in the 
cytoplasm of histiocytes, which required differentiation from fungi. Skin sequencing from the second generation revealed 
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Figure 5 Brain magnetic resonance imaging. A and B: Brain magnetic resonance imaging (MRI) of 2021-05-11 (orange arrows); C and D: Brain MRI of 2021-
07-09 2021-05-11 brain MRI scan plus: T2 flair enhancement revealed multiple ischemic lesions in the right basal ganglia, bilateral frontal lobes, peri-ventricular, 
radiative crown, and hemioval center. 2021-07-09 brain MRI indicates improvement in the brain after treatment.

Figure 6 Hepatic encephalopathy staining of the right-hand lesion skin. A: × 5; B: × 10; C: × 20; D: × 40. Epidermal erosion was observed by 
microscopy. Multiple focal necrosis were observed in the dermis, accompanied by further infiltration of lymphocytes and neutrophils. No epithelioid cells and caseous 
necrosis were observed. The observation was consistent with that of skin infection.
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Figure 7 Right-hand magnetic resonance imaging. A: Coronal position of the right hand magnetic resonance imaging (MRI) of 2021-5-15 (orange arrow); B: 
Axial position of the right hand MRI of 2021-5-15 2021-05-15 right-hand MRI indicates a slight swelling of the right hand; the subcutaneous fat space of the right palm 
was slightly blurred, implying the possibility of inflammatory changes (orange arrow).

Malassezia and Malassezia globoides. The MRI results of the right hand showed a slight swelling of the right hand, and the 
subcutaneous fat space of the right palm had a slight blurring, which was considered a sign of inflammatory changes 
(Figure 7).

We tested the patient’s plasma for AIGAs due to the presence of the skin, lung, and intracranial multi-system lesions. 
Its titer was higher. The optical density (OD) value was still > 0.5 after a 2500-time dilution (OD normal range < 0.5).

FINAL DIAGNOSIS
AIGAs with intracranial infection and Sweet’s syndrome was the final diagnosis.

TREATMENT
Ceftriaxone (1000 mg bid), amikacin (600 mg qd), azithromycin (500 mg b.i.d.), rifampicin (600 mg q.d.), ethambutol (1000 
mg q.d.), and fluconazole (200 mg qd).

OUTCOME AND FOLLOW-UP
The patient had no fever, no obvious cough, no rash on the hand, and no headache after spending 20 d in the hospital 
before being discharged with medicine. The patient could get out of bed and care for herself because she was conscious. 
When she was seen again at the hospital two months later, all the signs were better than they had been. The patient 
continued receiving anti-mycobacterium therapy during future outpatient visits.

DISCUSSION
When a patient has multiple organ infections, typically from opportunistic infections without known immunosup-
pression, the diagnosis of adult-onset immunodeficiency syndrome associated with AIGAs should be considered. Since 
tests for established immunodeficiencies like human immunodeficiency virus are negative and antibodies to IFN-γ are 
strongly positive in this case, we gave the diagnosis of AIGAs some thought. Opportunistic infections, most frequently 
NTM infections and others, are linked to AIGAs[1-7]. Adult-onset immunodeficiency and NTM infection also showed a 
favorable additive interaction trend. We emphasize that even when culture results are negative, clinicians should be on 
the lookout for NTM infection in patients with AIGAs. Anti-IFN-γ was increased despite the lack of a confirmed NTM 
infection, and empirical anti-NTM treatment was successful in this case.

AIGAs damage multiple organs[10]. The lymphadenopathy, lungs, skin, and brain are the primary organs affected by 
this situation. CSF and brain MRI findings in this case led to the hypothesis of intracranial infection. Breakdown of the 
blood-brain barrier (BBB) is a common feature of many diseases of the central nervous system (CNS), including enceph-
alitis. When the BBB is compromised in CNS diseases, there is a reduction in the transport of nutrients/oxygen, a quick 
influx of immune cells, and brain swelling that can exacerbate brain damage. According to a report, IFN-γ causes BBB 



Zheng JH et al. AIGAs with intracranial infection and sweet

WJCC https://www.wjgnet.com 7933 November 16, 2023 Volume 11 Issue 32

leakage. In brain endothelial cells exposed to disease tissue lysate, IFN-γ is a barrier disruptor[14]. Through Rho kinase-
mediated cytoskeletal contractions, IFN-γ reduces barrier properties in cultured brain endothelial cells, leading to 
junctional instability and cell-cell separations. We decided to use a medication that may penetrate the BBB to treat the 
intracranial infection present in this case.

In this instance, there was also skin damage. Skin pathologic or dermatologic examination findings supported the 
existence of Sweet’s syndrome. Neutrophilic dermatoses with negative microbial cultures were found by histopathology. 
Sweet’s syndrome is associated with adult-onset immunodeficiency, which includes lymphadenopathy, pustular lesions, 
and leukocytosis[15]. Clinicians should be aware of the possibility of an underlying adult-onset immunodeficiency since 
patients with Sweet’s syndrome have a specific clinical presentation that includes lymphadenopathy, pustular lesions, 
and leukocytosis.

CONCLUSION
In adults with severe and recurrent infections of multiple organs without other recognized risk factors, AIGAs should be 
considered. In AIGAs syndrome, the BBB may break down, leading to an intracranial infection. Sweet’s syndrome usually 
coexists with this syndrome.
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