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Acute exacerbation of anti-Ha
antibody-positive antisynthetase
syndrome-associated interstitial
lung disease: a case report
Yinying Li1, Junyi Ke1, Shu Huang1, Shiya Lin1, Siyu Lei1,
Hongchun Huang1, Luxi Lei1, Qinglan Li1, Yuanlan Wu1

and Minchao Duan1,2*

1Guangxi Medical University, Nanning, Guangxi, China, 2Department of Respiratory and Critical Care
Medicine, Wuming Hospital of Guangxi Medical University, Nanning, Guangxi, China
Background: Anti-synthetase syndrome (ASS) is a rare autoimmune myopathy,

frequently associated with interstitial lung disease, and is characterized by the

presence of anti-aminoacyl tRNA synthetase (ARS) antibodies. However, there

have been limited reports of cases exhibiting positive anti-Ha antibodies.

Methods: This study presents a retrospective analysis of the clinical data from a

patient with an acute exacerbation of ASS who tested positive for anti-

Ha antibodies.

Case presentation: This patient initially presented with interstitial pneumonia.

The initial anti-infective treatment was ineffective; however, symptoms improved

following the addition of corticosteroids. Upon discontinuation of

corticosteroids, the patient experienced a recurrence of cough, progressive

worsening of dyspnea, and developed lower general weakness.

Comprehensive autoantibody testing revealed positivity for anti-Ha antibodies,

and MRI of the lower limbs indicated soft tissue edema. The patient was

ultimately diagnosed with ASS with interstitial lung disease. Treatment with

methylprednisolone pulse therapy, combined with cyclophosphamide,

tacrolimus, tofacitinib citrate, and pirfenidone, led to an improvement in the

patient’s condition, resulting in discharge. Post-discharge, the patient was

maintained on regular oral prednisone, nintedanib, and tofacitinib. Follow-up

to date has shown a stable condition, with resolution of pulmonary lesions

observed upon re-examination.

Conclusion: Anti-Ha antibody is one of the specific antibodies associated with

ASS, yet its positive rate remains exceedingly low. This case represents the first

reported instance of an anti-Ha antibody-positive ASS in China. Misdiagnosis and

missed diagnosis are prevalent in clinical practice, underscoring the importance

of screening for autoantibodies when patients present with acute, unexplained

interstitial lung changes and a poor response to anti-infective treatment.

Furthermore, interstitial lung disease is the most common extra-muscular

clinical manifestation observed in ASS patients. Differentiating between acute

exacerbations of pulmonary infections and interstitial lung disease associated
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with rheumatic diseases poses a significant challenge, as both can occur

concurrently. Therefore, during diagnosis and treatment, it is crucial to

consider not only infections but also to identify the underlying causes of

worsening lung lesions.
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Introduction

The patient, a 69-year-old female, was admitted to the hospital

due to a cough persisting for over half a month. She began

experiencing paroxysmal and continuous coughing, predominantly

at night, on January 1, 2023. There were no symptoms such as fever,

chest tightness, shortness of breath, palpitations, sore throat, muscle

aches, nasal congestion, or runny nose, and no treatment was

administered. A chest Computed Tomography (CT) performed on

January 4 revealed significant patchy and cord-like high-density

shadows in the subpleural areas and lower lobes of both lungs,

along with a small amount of ground-glass opacity. Shallow, arc-

shaped water-density shadows were observed in both pleural cavities

(Figure 1A). Community-acquired pneumonia was considered, and

empirical anti-infective treatment with cefixime was initiated for 10

days; however, the cough did not improve. She was subsequently

admitted to the hospital on January 14.

Upon admission, the patient’s body temperature was recorded

at 36.8°C, with a heart rate of 104 beats per minute and a respiratory

rate of 21 breaths per minute. The blood pressure was measured at

110/71 mmHg. There is no cyanosis of the lips, no observed skin

rashes, and no palpable superficial lymphadenopathy. Bilateral lung

auscultation reveals coarse breath sounds accompanied by a few

Velcro rales in the lower lung fields, with no dry rales or pleural

friction rub detected. Cardiac and abdominal examinations reveal

no significant abnormalities. There is an absence of finger clubbing

and no edema present in the lower extremities. Muscle strength and

tone in the limbs are assessed as normal.After admission, relevant

examinations were conducted. Blood gas analysis revealed a pH of

7.44, arterial PaCO2 of 36 mmHg, arterial PaO2 of 125 mmHg, and

an oxygenation index (PO2/FiO2) of 431 mmHg. High-sensitivity

C-reactive protein (hsCRP) was measured at 37.28 mg/L, while

procalcitonin was at 0.08 ng/ml. The respiratory pathogen panel,

which included eleven items, tested positive for Mycoplasma

pneumoniae-IgM. Lymphocyte subset analysis showed CD3+ at

708/µl, CD4+ at 516/µl, and CD8+ at 160/µl. Routine blood and

urine tests, along with assessments of liver and kidney function,

electrolytes, myocardial enzymes, coagulation, BNP, and serum

ferritin, revealed no significant abnormalities. Chest CT indicated

an increase in ground-glass opacities in both lungs compared to

previous findings, predominantly subpleural, with scattered patchy

and linear high-density shadows that had blurred margins. The arc-
02
shaped effusion shadows in both pleural cavities had disappeared

(Figure 1B). Considering the patient’s community-acquired

pneumonia and the increased ground-glass opacities in both

lungs, empirical treatment with cefoperazone-tazobactam sodium

was initiated for anti-infection. On January 16, methylprednisolone

at 40 mg/d was added for anti-inflammatory treatment. After four

days, the patient’s cough symptoms significantly improved. A

follow-up chest CT indicated absorption of the ground-glass

opacities and high-density shadows compared to previous

findings (Figure 1C). On January 20, a re-examination revealed a

hsCRP level of 2.88 mg/L, and no abnormalities in the routine blood

test. The patient was discharged with advice to take moxifloxacin

orally for one week. Occasional coughing persisted post-discharge.

On January 26, the patient experienced an exacerbation of cough

accompanied by chest tightness and dyspnea, but without fever,

chills, nasal congestion, runny nose, sore throat, muscle aches,

fatigue, orthopnea, or frothy pink sputum. The patient was

subsequently readmitted to our department. Blood gas analysis

revealed the following: pH 7.45, arterial PaCO2 32 mmHg, arterial

PaO2 54 mmHg, and PO2/FiO2 of 190 mmHg. The complete blood

count results indicated white blood cells at 6×10^9/L, neutrophils at

78.4%. hsCRP was measured at 78.62 mg/L; serum ferritin was

found to be 1108.85 ng/mL; andMycoplasma pneumoniae-IgM was

weakly positive. Lymphocyte subset analysis showed the following:

CD3+ at 399 cells/µL, CD4+ at 231 cells/µL, CD8+ at 131 cells/µL,

and CD19+ at 58 cells/µL. Tests for influenza A virus RNA,

influenza B virus RNA, SARS-CoV-2 nucleic acid, serum

Aspergillus galactomannan, serum Aspergillus IgG antibody, and

anti-streptolysin O antibody were all negative.Chest CT revealed a

slight increase in ground-glass opacities and linear high-density

shadows in the lower lobes of both lungs compared to previous

findings, with pleural effusion having been absorbed (Figure 1D).

Interstitial pneumonia (viral etiology suspected) was considered,

and the patient was treated successively with levofloxacin,

piperacillin sodium tazobactam sodium, meropenem combined

with cotrimoxazole and doxycycline for anti-infection, along with

pirfenidone for anti-fibrosis. However, the patient’s respiratory

symptoms showed no significant improvement, and systemic

fatigue developed. A follow-up chest CT on February 12 indicated

a further increase in ground-glass opacities and high-density

shadows in the lower lobes of both lungs (Figure 1E). Given the

patient’s progressively worsening respiratory symptoms, including
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cough and shortness of breath, unexplained interstitial lung

changes, and general fatigue, the possibility of connective tissue

disease affecting the lungs cannot be excluded. The treatment plan

was adjusted to include: Methylprednisolone 160 mg for 6 days,

Human Immunoglobulin 25 g/day, Baricitinib 4 mg/day, and
Frontiers in Immunology 03
Tacrolimus 2 mg twice daily. Relevant tests were also completed:

Rheumatoid factor, five immune molecules, Direct Antiglobulin

Test (Coombs), and Antinuclear Antibody Profile showed no

abnormalities. On February 17, serum was sent to Wuhan

Kangsheng Zhenyuan Medical Laboratory Co., Ltd. (Wuhan,
FIGURE 1

Chest CT of the Patient. (A) 2023-01-04: Patchy and linear high-density shadows were observed in both lungs, particularly prominent in the
subpleural areas and lower lobes, accompanied by arc-shaped effusion shadows in both pleural cavities. (B) 2023-01-14: Ground-glass opacities
were noted in both lungs, also prominent in the subpleural areas, alongside scattered patchy and linear high-density shadows with blurred edges,
and the disappearance of arc-shaped effusion shadows in both pleural cavities. (C) 2023-01-19: A reduction in ground-glass opacities and patchy,
linear high-density shadows in the lower lobes of both lungs was observed compared to previous findings. (D) 2023-01-27: An increase in ground-
glass opacities and patchy, linear high-density shadows in the lower lobes of both lungs was noted compared to prior findings. (E) 2023-02-12:
Following combined anti-infective and pirfenidone anti-fibrotic therapy. (F) 2023-03-25: After the second methylprednisolone pulse therapy and
sequential treatment, during which prednisone acetate, tacrolimus, tofacitinib citrate, and pirfenidone were administered for maintenance therapy.
(G) 2023-06-06: Following anti-infective, immunosuppressive, and anti-pulmonary fibrosis therapy, a reduction in ground-glass opacities and
absorption of patchy, linear high-density shadows in both lungs was observed. (H) 2023-07-07: Further absorption of ground-glass opacities and
patchy, linear high-density shadows in both lungs was noted, with increased lung translucency. (I) 2023-11-21: Further reduction of subpleural
patchy, linear high-density shadows and ground-glass opacities in both lungs was observed, accompanied by an increase in lung translucency.
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China) for a comprehensive dermatomyositis test, which revealed

that Anti-Ha antibody IgG level of 268.07 U/ml, anti-MDA5

antibody IgG level of 7.60 U/ml. Considering the case of Anti-

synthetase syndrome (ASS) with positive anti-Ha antibodies, the

first and second courses of corticosteroids pulse therapy were

administered, consisting of methylprednisolone at a dosage of 120

mg over 2 days, combined with cyclophosphamide (first course: 0.2

g/day, cumulative total 1 g; second course: 0.4 g). These treatments

were given on February 19 and March 15, respectively. During this

period, sequential doses of methylprednisolone (80 mg for 3 days

and 40 mg for 3 days) were also administered, along with

prednisone acetate tablets (40 mg/day), tacrolimus (1 mg, twice

daily), tofacitinib citrate tablets (5 mg, twice daily), and pirfenidone

maintenance therapy (200 mg, three times daily). On April 5, serum

samples were sent to Wuhan Kangsheng Zhenyuan Medical

Laboratory Co., Ltd. (Wuhan, China) for a comprehensive

dermatomyositis test, which reported anti-Ha antibody IgG level

of 287.79 U/ml, anti-MDA5 antibody IgG level of 23.39 U/ml. On

April 19, the patient reported weakness in the left lower limb. A

complete MRI of both lower limbs revealed soft tissue edema in the

upper part of the right calf and the lower part of the left calf, along

with a cyst in the right popliteal fossa (Figure 2). A follow-up chest

CT scan demonstrated a reduction in ground-glass opacities and

patchy, linear high-density shadows in both lungs compared to

previous findings (Figure 1F).Considering the activity of ASS, the

patient was discharged on April 22 after completing the third course

of methylprednisolone pulse therapy combined with

cyclophosphamide treatment. Following discharge, the patient
Frontiers in Immunology 04
adhered to a regimen of oral prednisone acetate tablets at a

dosage of 40 mg/day, tacrolimus at 1 mg twice daily, tofacitinib

citrate tablets at 5 mg twice daily, and pirfenidone at 200 mg three

times daily. On May 24, the patient self-discontinued the

medication due to abdominal pain and dizziness, subsequently

experiencing a recurrence of cough, shortness of breath, and

difficulty expectorating sputum, accompanied by a fever with a

maximum temperature of 38.0°C. The patient was readmitted to the

First Affiliated Hospital of Guangxi Medical University on May 30,

where hsCRP levels were found to be 39.5 mg/L, and the white

blood cell count was 10.75×10^9/L, with a neutrophil percentage of

86.11%. Given the activity of ASS (positive for anti-Ha antibodies)

and interstitial pneumonia (possibly viral), the treatment plan

included cefoperazone sodium sulbactam sodium at 2g every 12

hours for 12 days, alongside compound sulfamethoxazole tablets at

3 tablets every 6 hours for 4 days for infection control. Additionally,

human immunoglobulin was administered at 5g for 3 days for

immune regulation, nintedanib at 150 mg for 10 days for anti-

pulmonary fibrosis, and prednisone acetate tablets at 20 mg for 8

days, followed by a tapering dose of prednisone acetate tablets at 15

mg for 3 days. Post-treatment, the patient’s body temperature

returned to normal, with noted improvements in shortness of

breath, cough, and sputum production. A follow-up chest CT on

June 6 indicated findings in both lungs (Figure 1G).

The confirmed diagnosis was ASS, indicated by the presence of

anti-Ha antibodies. Following discharge, the patient continued oral

treatment with prednisone, tacrolimus, and nintedanib, with a

gradual reduction in dosage. Chest CT scans conducted on July 7
FIGURE 2

The timeline of treatment process in this case.
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and November 21 revealed a progressive decrease in subpleural

patchy, flaky, and linear high-density shadows, as well as ground-

glass opacities in both lungs, with no pleural effusion observed on

either side (Figures 1H, I). Subsequently, prednisone, tacrolimus, and

nintedanib were discontinued. As of the latest follow-up, the patient’s

condition has remained stable, with no recurrence of respiratory

symptoms, fever, or lower limb weakness. The timeline of the

patient’s diagnosis and treatment process is presented in (Figure 3).
Discussion

ASS is a type of idiopathic inflammatory myositis (IIM)

characterized by the presence of anti-aminoacyl-tRNA synthetase

(ARS) antibodies. Clinically, it manifests as interstitial lung disease

(ILD), fever, arthritis, mechanic’s hands, and Raynaud’s

phenomenon. Although patients with ASS exhibit a specific set of

clinical manifestations and possess specific antibodies that aid in

diagnosis, these symptoms may present individually or in various

combinations and sequences, complicating clinical diagnosis and

treatment and increasing the likelihood of misdiagnosis or missed

diagnosis. During the onset and progression of ASS, the lungs and

muscle tissues are particularly susceptible, resulting in ILD (83%)

and myositis (73%). Among these, ILD is the most common extra-

muscular clinical manifestation in ASS patients, with an incidence

rate ranging from 67% to 100%, significantly higher than that

observed in other inflammatory myopathies (1). It is the initial

symptom in the majority of ASS patients (2) and serves as the

primary cause of morbidity and mortality (3–5). ILD can occur

before (9%), after (12%), or simultaneously (40%) with the onset of

myositis (6). Therefore, early diagnosis, treatment, and prognosis

evaluation of ASS-ILD are crucial in clinical practice.

According to the diagnostic criteria for ASS proposed by Ji et al. in

2010 (7), the presence of anti-aminoacyl-tRNA synthetase (anti-ARS)

antibody positivity, along with one or more clinical manifestations, is

required for diagnosis. This indicates that anti-ARS antibody positivity
Frontiers in Immunology 05
plays a crucial role in diagnosing ASS. When the body produces anti-

ARS antibodies due to infection or abnormally active autoimmunity,

these antibodies target and attack ARS enzymes, promoting the

recruitment of antigen-presenting cells and inflammatory cells to the

affected organs, which leads to tissue damage. Among these antibodies,

anti-Jo-1 is the most common, while rare antibodies such as anti-Ha,

anti-KS, and anti-Zo have only been described in case reports (8–11).

In the study by Sofia A et al. (12), the positive rates of anti-Ha

antibodies in patients with connective tissue disease-related interstitial

lung disease (CTD-ILD) and non-CTD-ILD were reported at 3.1% and

1.9%, respectively. However, the prevalence of interstitial lung disease

(ILD) in anti-Ha antibody-positive individuals has not been reported.

Anti-Ha antibodies are commonly found in myopathies and in 40% of

systemic sclerosis cases (13), but they are relatively rare in ASS, leading

to frequent misdiagnoses and missed diagnoses in clinical practice.

According to statistics, the diagnostic delay for patients with rare types

of anti-synthetase antibodies exceeds six months (14). Therefore, when

patients present with interstitial lung changes of unknown origin, it is

recommended to screen for anti-ARS antibodies to exclude the

possibility of ASS.

Currently, there is no clear definition for acute exacerbation of

rheumatic disease-associated interstitial lung disease (AE-RD-ILD).

It is generally regarded as an acute, clinically significant

deterioration in respiratory status, characterized by the emergence

of new widespread alveolar abnormalities in patients with a known

or concurrent diagnosis of rheumatic disease. The entire duration of

the acute exacerbation should be less than one month. Possible

triggers typically include infections, as well as non-infectious factors

such as the use of DMARDs, surgery, and air pollution.

Radiologically, it presents as new ground-glass opacities or

consolidations superimposed on pre-existing lesions. It is

particularly important to emphasize that comparing imaging

findings from each episode with previous imaging and conducting

dynamic follow-up are crucial (15).

Through literature searches in multiple databases, including

PubMed and Web of Science, this case represents the first reported
FIGURE 3

MRI plain scan of the patient’s lower limbs conducted on April 20, 2023, reveals slight swelling in the soft tissues of both the upper and lower
regions of the right calf, as well as the lower part of the left calf. The MRI shows a slightly increased T2-weighted imaging (T2WI) signal and
blurred interstices.
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instance of anti-Ha antibody-positive ASS in China. The patient, an

elderly female, initially presented with interstitial pneumonia without

other clinical manifestations such as rash, arthritis, or Raynaud’s

phenomenon. Initially considered to have community-acquired

pneumonia, the patient showed a poor response to anti-infective

treatment. However, her respiratory symptoms improved, and the

ground-glass opacities in both lungs resolved after the addition of

corticosteroids. Upon discontinuation of corticosteroids, the patient

experienced an aggravated cough accompanied by fever and fatigue.

Follow-upCT revealed rapid progression of interstitial lung changes, and

MRI suggested possiblemyositis in the upper and lower parts of the right

calf and the lower part of the left calf. After comprehensive antibody

testing excluded connective tissue diseases such as rheumatoid factor

(RF), systemic lupus erythematosus (SLE), and vasculitis, idiopathic

inflammatory myopathy (IIM) could not be ruled out. Two separate

tests for myositis-specific antibodies both indicated positive anti-Ha

antibodies, a definitive diagnosis of ASS was established. Moreover, the

alleviation of the aforementioned symptoms in the patient following

treatment with corticosteroids and immunosuppressants also supports

the diagnosis of ASS. Upon reviewing the course of the disease, it was

noted that at the onset, the patient exhibited only a significant increase in

hsCRP, without an elevation in white blood cell count or neutrophil

percentage. The T lymphocyte count and serum ferritin levels were

normal. Chest imaging primarily showed interstitial lung changes.

Empirical anti-infective treatment was ineffective, but respiratory

symptoms improved, and ground-glass opacities decreased after

corticosteroids therapy. Therefore, there was insufficient evidence to

support a diagnosis of early pulmonary infection or infection combined

with AE-RD-ILD in this patient, making the possibility of a non-

infectious disease more likely. After discontinuing corticosteroids

therapy, the patient’s interstitial lung disease progressed rapidly,

accompanied by a decrease in T-lymphocyte count and an increase in

serum ferritin levels. It is important to note that pulmonary infections,

particularly viral infections, exhibit several clinical manifestations similar

to those of CTD-ILD, including cough, dyspnea, fever, decreased T-

lymphocyte count, elevated serum ferritin levels, and interstitial lung

changes. Furthermore, immune dysfunction or the use of

immunosuppressants in patients with connective tissue disease

constitutes a significant risk factor for infections. As such, ASS can

coexist with infections or other connective tissue diseases, complicating

its definitive diagnosis. Therefore, during the diagnostic process in the

later stages of this patient’s disease course, it is crucial to seek evidence to

ascertain whether the disease progression is solely attributable to active

ASS or a combination of ASS and infection, in order to identify the

underlying cause and administer targeted treatment. Additionally,

hsCRP and serum ferritin may serve as indicators for the progression

and prognosis of ASS. Studies conducted by Gono T et al. (16, 17) have

demonstrated that patients with elevated ferritin levels exhibit

significantly lower survival rates compared to those with lower ferritin

levels. For ASS-ILD patients withmarkedly elevated serum ferritin levels,

it is essential to enhance initial treatment and conduct close follow-up

observations to improve patient survival rates.

Currently, there is no standardized treatment protocol for ASS.

Most cases are empirically treated with corticosteroids and

immunosuppressants. Patients with concurrent ILD may also
Frontiers in Immunology 06
receive antifibrotic treatments such as pirfenidone and nintedanib.

Existing case reports and subgroup analyses from cohort studies

suggest that pirfenidone may improve lung function in ILD patients

(18, 19), potentially enhance survival in patients with clinically

amyopathic dermatomyositis accompanied by subacute interstitial

pneumonia, and demonstrate favorable tolerability and safety (20).

Nintedanib has been shown to exhibit antifibrotic effects in animal

models of scleroderma (21). The combination of corticosteroids and

immunosuppressants can often reduce the required dosage of

corticosteroids. Corticosteroids therapy combined with oral or

intravenous cyclophosphamide is utilized for patients experiencing

relapses or those unresponsive to glucocorticoid therapy, which can

alleviate dyspnea, improve lung function, and enhance chest imaging

findings (22). In cases of AE-RD-ILD, given that infections are the

primary trigger for most acute exacerbations, it is recommended to

discontinue DMARDs treatment and actively implement anti-

infective therapy. It is important to note that AE-RD-ILD induced

by non-infectious factors is often closely related to the progression of

the primary disease. In such instances, intensive and aggressive

immunosuppressive therapy is required. However, in actual clinical

practice, it is extremely challenging and impractical to completely

distinguish between infectious and non-infectious factors. The

decision to discontinue or intensify immunosuppressive therapy

should be based on individualized treatment according to the

patient’s specific condition, as well as common-sense approaches

(13). Currently, there is a lack of evidence-based medical research to

demonstrate the efficacy of corticosteroids in the treatment of AE-

RD-ILD, and the optimal type, dosage, or duration of corticosteroids

therapy has yet to be determined.
Conclusion

In this case, the patient initially presented with cough and

interstitial pneumonia, accompanied by a significant increase in

hypersensitivity protein at the onset of the disease. No definitive

respiratory pathogen was identified, and empirical anti-infective

treatment proved ineffective. Symptoms improved, and ground-glass

opacities decreased following treatment with methylprednisolone.

However, interstitial lung inflammation rapidly progressed after the

discontinuation of corticosteroids, accompanied by a decrease in T cell

count and an increase in hsCRP and serum ferritin levels, as well as

myositis in both lower limbs. Two external tests for dermatomyositis

yielded positive anti-Ha antibodies, confirming the diagnosis of ASS

and indicating active or progressive ASS, while the possibility of

concurrent infection could not be excluded. After three courses of

high-dose methylprednisolone pulse therapy and cyclophosphamide

immunosuppressive treatment, the patient’s respiratory symptoms

significantly improved, and interstitial lung lesions showed

absorption compared to previous findings. Once the condition

stabilized, corticosteroids were gradually tapered, and treatment was

combined with nintedanib and tofacitinib. Follow-up to date has

indicated a stable condition with no recurrence, further confirming

the diagnosis of ASS and providing valuable insights for related

treatments. However, this patient’s case still presents unresolved
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issues regarding disease progression, such as the potential for

pulmonary infection in the early stages and strategies for preventing

and differentiating infections during immunosuppressive therapy.

Continued follow-up with the patient and in-depth research on the

case data and related studies are essential.
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