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【 CASE REPORT 】

Fulminant Respiratory Failure Caused by
Anti-asparaginyl tRNA Synthetase (Anti-KS) Antibody

Syndrome-related Interstitial Lung Disease
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Abstract:
Anti-asparaginyl transfer RNA (tRNA) synthetase (KS) antibodies, detected in <5% patients with anti-

aminoacyl-tRNA synthetase antibody syndrome, are strongly associated with interstitial pneumonia but not

myositis and skin symptoms. A recent report suggested that most patients with interstitial pneumonia and

anti-KS antibody (KS-ILD) may present with chronic disease. We herein report a rare case of severe acute

respiratory failure in a KS-ILD patient requiring extracorporeal membrane oxygenation (ECMO). ECMO is

useful for facilitating not only lung rest until recovery but also the definitive diagnosis and treatment of ILD.

KS-ILD can develop acutely with fulminant respiratory failure, as observed in this case.
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Introduction

Eight types of anti-aminoacyl-transfer RNA (tRNA) syn-

thetase (ARS) antibodies, including anti-histidyl (Jo-1), anti-

threonyl (PL-7), anti-alanyl (PL-12), anti-glycyl (EJ), anti-

isoleucyl (OJ), anti-asparaginyl (KS), anti-phenylalanyl (Zo),

and anti-tyrosyl (Ha) tRNA synthetase antibodies, have been

reported. Patients positive for these antibodies have common

clinical symptoms, such as myositis, interstitial pneumonia,

a fever, arthritis, Raynaud’s symptoms, and mechanic’s

hand, and are identified as having anti-ARS antibody syn-

drome. However, anti-ARS antibody-positive cases have also

been suggested to exhibit characteristic clinical fea-

tures (1, 2).

Anti-KS antibodies, detected in less than 5% of patients

with anti-ARS antibody syndrome, are strongly associated

with interstitial pneumonia but not myositis and skin symp-

toms (1, 3-5). In previous reports, 98% of patients with anti-

KS antibodies had interstitial pneumonia, which was the

sole manifestation in half of them (6). A recent report de-

scribing the clinical, radiological, and pathological findings

of interstitial pneumonia with anti-KS antibody (KS-ILD)

suggested that most patients with KS-ILD may present with

chronic disease (7).

We herein report a rare case of severe acute respiratory

failure in a patient with KS-ILD requiring extracorporeal

membrane oxygenation (ECMO). ECMO is useful not only

for facilitating lung rest until recovery but also as a bridge

to the definitive diagnosis and treatment of ILD. As ob-

served in our patient, KS-ILD can develop acutely with ful-

minant respiratory failure.

Case Report

A 70-year-old woman with cold-like symptoms for the

past week was admitted to a hospital with a diagnosis of se-

vere pneumonia. The patient was treated with meropenem;
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Figure　1.　Chest X-ray findings on the 2nd (A), 8th (B), and 39th (C) day of hospitalization. 

Table　1.　Laboratory Findings on Admission and Results of Antibody Test.

Hematology Serology Antibody test
White blood cells 23,980 /μL Albumin 2.3 g/dL Anti-RNP antibody -

Neutrophils 85.2 % T-Bil 1.2 mg/dL Anti-SS-A antibody 232 U/mL

Lymphocytes 8.4 % AST 31 U/L Anti-SS-B antibody 13.1 U/mL

Monocytes 6 % ALT 11 U/L Anti-Scl-70 antibody -

Eosinophils 0.2 % ALP 129 U/L Anti-dsDNA antibody -

Red blood cells 4.29×106 /μL LDH 573 U/L Anti-Centromere antibody -

Hemoglobin 13 g/dL BUN 13.8 mg/dL PR3-ANCA -

Platelet count 365×103 /μL Creatinine 0.44 mg/dL MPO-ANCA -

Coagulation CRP 18.75 mg/dL Anti-CCP antibody 59 U/mL

Prothrombin time 63 s Procalcitonin 0.47 ng/mL Anti-ARS antibody 128.4 index

APTT 50.3 s CPK 58 U/L Anti-MDA5 antibody -

Fibrinogen 486 mg/dL Ferritin 462 ng/mL Anti-KS antibody +

FDP 11.6 μg/mL KL-6 388 U/mL Anti-Ro52 antibody + 　
D-dimer 4.7 μg/mL SP-D 292 mg/mL

APTT: activated partial thromboplastin time, FDP: fibrin degradation product, T-Bil: total bilirubin, AST: aspartate aminotransferase, 

ALT: alanine aminotransferase, ALP: alkaline phosphatase, LDH: lactate dehydrogenase, BUN: blood urea nitrogen, CRP: C-reactive 

protein, CPK: creatine kinase, KL-6: Krebs von den Lungen-6, SP-D: surfactant protein-D, RNP: ribonucleoprotein, SS: Sjögren’s syn-

drome, Scl-70: topoisomerase I, dsDNA: double-stranded deoxyribonucleic acid, PR3-ANCA: proteinase-3-anti-neutrophil cytoplasmic 

antibody, MPO-ANCA: myeloperoxidase-anti-neutrophil cytoplasmic antibody, CCP: cyclic citrullinated peptide, ARS: aminoacyl-

tRNA synthetase, MDA5: melanoma differentiation-associated protein 5, KS: asparaginyl-tRNA synthetase

however, her respiratory condition deteriorated, and the pa-

tient was transferred to our hospital for intensive care on the

second day of hospitalization. The patient was a non-smoker

and presented with a history of hypertension and pulmonary

tuberculosis. She had never before presented with clinical

symptoms or chest X-ray findings suggestive of interstitial

pneumonia.

A physical examination revealed Glasgow Coma Scale E3

V1M5, a fever (37.7°C), tachycardia (144 bpm), hyperten-

sion (172/90 mmHg), tachypnea (46 breaths per minute),

and weak crackles in both lungs. Her oxygen saturation

measured using a pulse oximeter under manual ventilation

with the Jackson-Rees circuit was 70-80%, and the patient

was intubated. The blood test results were as follows: white

blood cells, 23,980/μL; neutrophils, 20,430/μL; hemoglobin,

13.0 g/dL; platelet count, 365,000/μL; D-dimer, 4.7 μg/mL;

albumin, 2.3 g/dL; creatine kinase, 58 U/L; aspartate

aminotransferase, 31 U/L; lactate dehydrogenase, 573 U/L;

creatinine, 0.44 mg/dL; blood urea nitrogen, 13.8 mg/dL; C-

reactive protein, 18.75 mg/dL; procalcitonin, 0.47 ng/mL;

ferritin, 462 ng/mL; Krebs von den Lungen-6 (KL-6), 388

U/mL; and surfactant protein-D (SP-D), 292 ng/mL (Ta-

ble 1). Chest X-ray showed consolidation in both lungs

(Fig. 1). Chest computed tomography (CT) revealed diffuse

ground-glass opacities (GGOs) and consolidation in both

lungs, suggesting diffuse alveolar damage (DAD )

(Fig. 2A-C). Sputum gram staining, sputum and blood cul-

ture, urinary antigen tests for Streptococcus pneumoniae and

Legionella, and an antigen test for influenza using nasopha-

ryngeal swabs were all negative. Broad-spectrum antibiotic

therapy (meropenem, vancomycin, azithromycin, and

peramivir) was initiated to treat suspected severe pneumonia.

As her partial pressure of arterial oxygen/fraction of in-

spiratory oxygen (FIO2) ratio was 95.5 under mechanical

ventilation (FIO2, 1.0; positive end expiratory pressure, 10

cmH2O; and pressure control, 20 cmH2O) with muscle relax-

ants, the patient was transferred to advanced critical care at

another hospital’s emergency center, and veno-venous



Intern Med 61: 3409-3414, 2022 DOI: 10.2169/internalmedicine.9239-21

3411

Table　2.　Results of BAL Fluid Analysis.

Color Pale and bloody

Cell count 27.2×104 /mL

Neutrophils 35 %

Macrophages 18 %

Eosinophils 0 %

Lymphocytes 47 %

CD4/8 ratio 0.2

ECMO was started for severe acute respiratory distress syn-

drome (ARDS). On the fifth day of hospitalization, bron-

choalveolar lavage (BAL) was performed. The cell count in

the BAL fluid was 27.2×104/mL, with 35% neutrophils, 18%

macrophages, 0% eosinophils, and 47% lymphocytes with a

cluster of differentiation (CD) 4/CD8 ratio of 0.2 (Table 2).

A multiplex polymerase chain reaction test for respiratory

pathogens (influenza virus, coronavirus, parainfluenza virus,

human metapneumovirus, adenovirus, respiratory syncytial

virus, human rhinovirus, enterovirus, Mycoplasma pneumo-
niae, Chlamydophila pneumoniae, and Bordetella pertussis)

using the BAL fluid was negative. A transbronchial lung bi-

opsy was not performed because of concerns of bleeding

complications. Further workup revealed positivity for anti-

ARS antibodies (128.4 index), anti-Sjögren’s syndrome

(SS)-A antibodies (232 U/mL), anti-SS-B antibodies (13.1

U/mL), and anti-cyclic citrullinated peptide antibodies (59

U/mL). The sample was negative for anti-melanoma

differentiation-associated protein 5 (MDA5) antibodies. Pro-

tein and RNA immunoprecipitation revealed anti-KS anti-

bodies and anti-Ro52 antibodies (Table 1). Chest CT re-

vealed that the GGOs in both upper lobes and consolidation

in both lower lobes were reduced (Fig. 2D-F).

On the ninth day of hospitalization, ECMO was termi-

nated. The patient had no symptoms of muscle weakness,

arthritis, Raynaud’s symptoms, or skin manifestations. Anti-

ARS antibody syndrome was diagnosed, and treatment with

prednisolone (50 mg, 1 mg/kg) was initiated for interstitial

lung disease (ILD) on the 10th day of hospitalization. On

the 12th day of hospitalization, the patient was transferred to

our hospital again. On the 16th day of hospitalization, the

patient was extubated. Chest CT revealed residual reticular

shadows in both lower lobes on the 39th day (Fig. 2G-I).

On the 44th day, the patient was discharged. Thereafter, the

patient was diagnosed with Sjögren’s syndrome based on

positive fluorescein staining test results during an ocular ex-

amination, the production of <5 mm of tears over 5 min

during Schirmer’s test, and anti-SS-A- and anti-SS-B-

positive titers.

Although prednisolone was tapered to 8 mg, cyclosporine

was added because of gradual exacerbation of ILD, along

with elevated serum KL-6 and SP-D levels at 72 weeks after

onset (Fig. 3A-C, 4). Fourteen weeks after the addition of

cyclosporine, the CT findings improved, and the serum KL-

6 and SP-D levels decreased (Fig. 3D, 4).

Discussion

In the present case, ILD caused by an immunological

mechanism was suggested based on anti-KS antibody posi-

tivity and BAL fluid findings of lymphocyte predominance,

and KS-ILD was diagnosed. A detailed microbiological ex-

amination revealed no findings suggestive of infection, and

the trigger for ARDS was unknown. We believe that KS-

ILD can develop acutely with fulminant respiratory failure,

as observed in this case.

Based on chest CT or lung biopsy findings, nonspecific

interstitial pneumonia (NSIP) and usual interstitial pneumo-

nia (UIP) are the most common ILD patterns in patients

with anti-KS antibodies. Among the pathologically diag-

nosed KS-ILD cases, 67% were NSIP, 26% were UIP, 4%

were organizing pneumonia, and 8% were unclassifiable in-

terstitial pneumonia in a previous study (6). The frequency

of UIP in patients with anti-KS antibodies was higher than

that in patients with antibodies other than anti-ARS. Most

patients with KS-ILD responded well to corticosteroids, but

some survived with ongoing disease, even without immuno-

suppressive therapy (6, 7). This suggests that a chronic sta-

ble clinical course in patients with KS-ILD is a possible

clinical feature. Our patient initially presented with ILD

with a DAD pattern on imaging, accompanied by severe

acute respiratory failure, which is an atypical clinical feature

of KS-ILD.

Shi et al. (2) reported that 36 of 124 (29%) cases of anti-

ARS antibody syndrome that did not include anti-KS anti-

body syndrome were positive for anti-Ro52 antibodies. In

their report, rapid progressive interstitial lung disease (RP-

ILD) was an important prognostic factor in anti-ARS anti-

body syndrome, and 8 of 11 patients with RP-ILD were

positive for anti-Ro52 antibody. According to a report by

Hamaguchi et al. (1), only 1 of 13 (8%) cases of anti-KS

antibody syndrome was positive for anti-Ro52 antibodies.

Although anti-Ro52 antibodies are rarely positive in patients

with anti-KS antibody syndrome, anti-Ro52 antibody posi-

tivity may have been associated with severe acute respira-

tory failure after KS-ILD in this case.

Our patient met the classification criteria for Sjögren’s

syndrome during her clinical course (8). NSIP is the most

common ILD pattern in patients with primary Sjögren’s syn-

drome, and lymphatic interstitial pneumonia is a rare disease

but strongly associated with primary Sjögren’s syn-

drome (9). The presence of Sjögren’s syndrome in patients

with anti-KS antibody syndrome is uncommon, with Hama-

guchi et al. (1) reporting Sjögren’s syndrome in only 1 of

13 (8%) patients with anti-KS antibody syndrome and Aiko

et al. (7) reporting Sjögren’s syndrome in only 1 of 19 (5%)

patients with anti-KS antibody syndrome. Further research

into the impact of Sjögren’s syndrome in combination with

anti-KS antibody syndrome on ILD is warranted.

The clinical course in half of the dermatomyositis/poly-

myositis patients with interstitial pneumonia, including those
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Figure　2.　Computed tomography (CT) shows diffuse ground-glass opacities (GGOs) and consolida-
tion in both lungs on the second day of hospitalization (A-C). CT shows that the GGOs in both upper 
lobes and consolidation in both lower lobes were reduced on the eighth day of hospitalization (D-F). 
Chest CT shows residual reticular shadows in both lower lobes on the 39th day of hospitalization (G-
I). 

Figure　3.　Computed tomography (CT) shows that the reticular shadows in the left lower lobes 
worsened from 18 weeks (A) to 48 weeks (B) after the onset. CT shows consolidation in the left lower 
lobes 72 weeks after the onset (C). CT shows that consolidation in the left lower lobes was reduced at 
86 weeks after the onset (D). 

with anti-ARS antibody syndrome (excluding anti-MDA5

antibody-positive cases), is an acute/subacute onset (10, 11).

Although it is important to note that some cases are rapidly

progressive and fatal, most cases show improvement or sta-

bilize in the short term with immunosuppressive therapy.

However, during long-term management, relapse is common,

and fibrosis may gradually develop. Debray et al. (12) re-

ported that more than 30% of patients developed fibrosis on

CT over a period of approximately 2 years. Yamakawa et

al. (10) also reported that the condition of most patients im-

proved within 1 year of the disease onset, but approximately

1/3 of patients reported relapse or worsening of the condi-

tion. In the present case, after recovery from acute respira-

tory failure, ILD re-exacerbated during tapering corticoster-

oid doses over one year later, although the addition of cy-

closporine stabilized the disease. Even if the initial response

to corticosteroid treatment is good in anti-ARS antibody

syndrome, the use of calcineurin inhibitors in combination

with corticosteroids may be considered for long-term man-

agement to prevent fibrotic foci in the chronic phase (11).
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Figure　4.　Clinical course. KL-6: Krebs von den Lungen-6, SP-D: surfactant protein-D, PSL: pred-
nisolone, CyA: cyclosporine

The indications for ECMO for acute respiratory failure of

ILD should be carefully considered. Acute exacerbation of

idiopathic pulmonary fibrosis has a very poor prognosis and

should not be considered for ECMO except as a bridge to

lung transplantation (13). However, ECMO is important not

only for facilitating lung rest until recovery but also as a

bridge to a definitive diagnosis and treatment of ILD. There

are a series of cases in which acute interstitial pneumonia

was diagnosed by BAL and a lung biopsy during respiratory

support with ECMO, and appropriate immunosuppressive

therapy was administered (14). In the present case, the pa-

tient was initially thought to have severe pneumonia but was

diagnosed with KS-ILD based on anti-KS antibody positiv-

ity and BAL fluid findings with lymphocyte predominance;

the patient was then successfully treated with corticoster-

oids. Anti-ARS antibody syndromes, especially anti-KS anti-

body syndrome, may be underestimated as an etiology of

ILD because these patients often present only with ILD

without symptoms of connective tissue diseases. Therefore,

clinicians should be aware of anti-ARS antibody syndrome

as an important etiology of ILD.

In conclusion, although KS-ILD has been reported to be a

chronic disease, it can present with severe acute respiratory

failure. The clinical features of KS-ILD need to be further

investigated after the accumulation of more cases.
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