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Abstract

Anti-synthetase syndrome (AS) is a clinical entity which is described 
classically by the triad of interstitial lung disease (ILD), inflamma-
tory myositis and presence of aminoacyl-tRNA synthetase antibodies 
(ASA). We describe a rare presentation of this condition with regard 
to the uncharacteristically acute nature of presentation, acute de-
compensation in clinical condition, development of acute interstitial 
pneumonitis requiring rescue extracorporeal membrane oxygenation 
(ECMO) and accompaniment of significant pericardial effusion on 
presentation, followed by rapid improvement with initiation of ster-
oids.
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Introduction

Anti-synthetase syndrome (AS) is a clinical entity which is de-
scribed classically by the triad of interstitial lung disease (ILD), 
inflammatory myositis and presence of aminoacyl-tRNA syn-
thetase antibodies (ASA) [1, 2]. It is often seen with some clas-
sic findings like “mechanics hands”, Raynaud’s phenomenon 
and polyarthritis [3]. The anti-histidyl-tRNA synthetase (anti-
Jo-1) antibody is the most commonly reported antibody associ-
ated with this condition [1, 2]. Owing to the higher prevalence 
of lung involvement, the overall prognosis for this syndrome 
seems to be worse than other myositis disorders. Some studies 
describe a mortality of close to 70% in patients who have this 
condition [1]. It is also hypothesized that AS can also result in 
pulmonary hypertension in about 50% of cases. The clinical 
spectrum is vast but is usually characterized by chronic pro-
gression of shortness of breath, persistent cough, along with 

crepitations on lung exam with a restrictive pattern of lung dis-
ease. The disease, rare as it is, is more prevalent in women than 
in men. Early diagnosis is challenging, with milder cases being 
hard to detect. ILD may be the only manifestation of the dis-
ease. Severe disease may take time to develop with a possibil-
ity of relapses [4]. Radiological findings can range from non-
specific interstitial pneumonia (NSIP), characterized by a wide 
range of radiological presentations: ground glass opacities in 
peripheral to lower zones; bronchial dilatation and linear opac-
ities; honey combing; or bronchiectasis. It can also present as 
organizing pneumonia with patchy consolidations and ground 
glass opacities with multiple nodules or masses. Another pos-
sible presentation is as usual interstitial pneumonia character-
ized by lung inflammation, repair and fibrosis. In some cases, 
there are also typical findings of reticulation, bronchial dilation 
and honeycombing with minimal ground glass opacities [5].

Case Report

Our patient is a 43-year-old male with no significant past 
medical history who presented to our emergency room with 
a chief complaint of shortness of breath for the duration of 2 
weeks. Two weeks before presentation, the patient was pre-
scribed azithromycin by his primary care provider for a pre-
sumed diagnosis of pneumonia. On further history, the patient 
endorsed a non-productive cough associated with subjective 
fevers, chills, weakness and malaise for 1 month. He denied 
any past medical history of autoimmune, systemic or immune-
compromising conditions. He denied any sick contacts, recent 
travel, tuberculosis or chemical exposure. He denied any nau-
sea, vomiting, diarrhea, muscular weakness or neurological 
symptoms, orthopnea or paroxysmal nocturnal dyspnea. At 
baseline, he was able to walk approximately five blocks with-
out getting dyspneic. He had no known drug allergies, took 
no other medications and his social history was negative other 
than 20 pack year smoking history. His family history was un-
remarkable as well. Our patient worked a desk job and his oc-
cupational history was negative for any kind of environmental 
pollutants known to be associated with lung disease. On ad-
mission to the emergency room, the patient was afebrile, with 
a respiratory rate of 26 breaths/min, heart rate of 115 beats/
min, with a room air saturation of 75% and blood pressure of 
90/60 mm Hg. Physical exam was pertinent for hyperkera-
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tosis over the index fingers and his thumbs bilaterally along 
with thickening noticed over the metacarpophalangeal joints 
and proximal interphalangeal joints. The rest of the physical 
exam was unremarkable. Early resuscitation was initiated and 
the patient was treated with 6 L of oxygen via nasal cannula 
and given 30 cc/kg of normal saline for fluid resuscitation with 
normalization of his blood pressure and heart rate prior to ad-
mission to the general medical telemetry unit.

On admission, his labs were remarkable for a white blood 

cell count of 25,000 units/L, hemoglobin level was 13.5 g/dL 
and platelet count of 385 × 109/L. On his metabolic panel, the 
patient’s sodium level was 133 mg/dL with a BUN of 13 mg/
dL and creatinine of 0.69 mg/dL, with troponin being 0.09 
μg/L and B-type natriuretic peptide being 79 pg/mL. His liver 
function was remarkable for a normal alkaline phosphatase 
and bilirubin level with aspartate transaminase and alanine 
transaminase of 259 units/L and 266 units/L, respectively with 
a CPK of 7,500 International Units/L. Albumin was measured 
at 2.4 g/dL with a globulin level of 4.2 g/dL. His arterial blood 
gas values were remarkable at 7.37/43/52 on 6 L nasal cannula 
oxygen. His lactic acid was elevated at 2.4 mg/dL. ESR on 
admission was 35 mm/h, CRP was 24 mg/L and procalcitonin 
level was 34 ng/mL. ANA showed a speckled patter with 1:320 
titers, anti-Jo-1 antibody was also positive at 8 and anti-CCP 
antibody was positive at 153.

A CT scan of his chest on admission (Fig. 1) showed a per-
icardial effusion measuring 1.3 cm in thickness. Non-confluent 
areas of ill defined opacities were also seen in both lungs with 
denser consolidations and air Broncho-grams mainly in the 
right middle lobe and both the lower lobes which were thought 
to be a combination of infiltrates and atelectasis. A chest X-
ray (Fig. 2) showed a small right-sided pleural effusion with a 
patchy right sided opacity. An echocardiogram (ECHO) evalu-
ation revealed a moderate to large pericardial effusion (Fig. 
3). A chest X-ray at the end of the course of treatment showed 
complete resolution of the prior findings (Fig. 4).

The patient required intensive care unit transfer 2 days 
into admission for worsening hypoxia and hypotension initial-
ly treated with 24 h of non-invasive positive pressure ventila-
tion and subsequent mechanical ventilation. Despite maximal 
ventilator support and pulmonary artery catheterization for 
optimal fluid management, the patient continued to decline. 
A decision to pursue veno-venous (VV) extracorporeal mem-
brane oxygenation (ECMO) was undertaken for a diagnosis of 
severe acute respiratory distress syndrome 4 days into admis-
sion.

Owing to the radiographic and clinical findings suspi-
cious for acute interstitial pneumonia and diagnostically nega-
tive bronchoscopic, viral, fungal, bacterial and mycobacterial 

Figure 1. Pericardial effusion measuring 1.3 cm in thickness. Non-con-
fluent areas of ill defined opacities were also seen in both lungs with 
denser consolidations and air Broncho-grams mainly in the right middle 
lobe and both the lower lobes which were thought to be a combination 
of infiltrates and atelectasis. 

Figure 2. Small right-sided pleural effusion with a patchy right-sided 
opacity. 
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serology, the patient was treated with broad spectrum antibi-
otics, namely, vancomycin, zosyn and azithromycin. The ra-
diographic appearance, serologic findings combined with 
physical exam findings like “mechanic’s hands”, non-specific 
interstitial pneumonia with a pattern of ILD with elevated CK 
and positive anti-Jo-1, heightened the suspicion of a rare form 
of acutely progressing AS. Hence, the decision was made to 
treat the patient with high dose methylprednisolone 1 g daily 
for 3 days, followed by 125 mg, four times a day for 4 days, 
followed by a taper of 60 mg, four times a day for 4 days. The 
steroid medication was further weaned down to prednisone 40 
mg daily, a dosage which he was discharged on.

With regard to his cardiovascular status, the patient had 
minimal vasopressor requirements despite his initial shock 
physiology. Follow-up serial echocardiography noted wors-
ening pericardial effusion, necessitating the need for both 
diagnostic and therapeutic pericardial window. Fluid analy-
sis showed no signs of infection with discharge surveillance 
ECHO showing no re-accumulation of pericardial fluid.

The patient developed non-oliguric renal failure thought 
to be secondary to acute tubular necrosis from a combination 
of hypotension and sepsis. The patient did not require renal 
replacement therapy however. Rhabdomyolysis was not felt to 
contribute to renal failure with CPKs peaking at 7,500 Interna-
tional Units/L followed by a gradual fall.

The course was also complicated by an upper gastroin-
testinal bleed which endoscopically was attributed to erosive 
gastritis managed conservatively via proton pump inhibitors.

Over the course of his stay, the patient showed significant 
improvement in his respiratory, cardiovascular and renal status 
and was decannulated from ECMO in 2 days (yes sure it was 
2 days) with transition to mechanical ventilation. The patient 

was extubated shortly afterwards and had significantly im-
proved clinical dyspnea.

Discussion

AS is a clinical entity which is described classically by the 
triad of ILD, inflammatory myositis and presence of ASA [1, 
2]. Classical findings include “mechanics hands”, Raynaud’s 
phenomenon and polyarthritis [3]. The spectrum, presentation 
and course of this rare condition vary greatly but anti-Jo-1 an-
tibody is the most commonly reported antibody [1, 2]. Pulmo-
nary manifestations of the syndrome are associated with this 
antibody in most cases. Other possible antibodies associated 
with this syndrome are anti-PL-7, anti-PL-12, anti-EJ, anti-OJ, 
anti-KS, anti-Zo, anti-Ha-YRS, and anti-SRP [6].

There is no clear consensus for diagnosis of this syndrome 
except the demonstration of anti-ARS antibodies in the serum 
and ILD, myositis and arthritis. Presence of one of the above 
is considered sufficient for diagnosis [7]. Minor criteria for the 
diagnosis of AS include the presence of “mechanic’s hands”, 
Raynaud’s phenomenon and fever.

Anti-ARS antibodies are seen in 30-40% of patients with 
myositis [8], and in 7-10% of patients with idiopathic intersti-
tial pneumonia [9]. The most common anti-ARS antibody is 
the anti-Jo-1 antibody (60% cases of AS), followed by anti-
PL-7 and anti-PL-12 antibodies (10-15% cases of AS). Other 
antibodies are less common and are seen in less than 5% of AS 
patients [10]. Patients with anti-Jo-1 antibodies often present 
with arthritis, myositis and mechanics hands, whereas those 
with non-anti-Jo-1 antibodies present with fever and ILD [11].

Pulmonary involvement is encountered in majority of the 
cases of AS and is associated with morbidity as well as mortal-
ity [12]. The most common pulmonary manifestation of AS is 
the presence of ILD. The prevalence of ILD in patients with 
AS depends on the type of anti-ARS antibody (anti-Jo-1 vs. 
non-anti-Jo-1), clinicoradiological vs. radiological presenta-

Figure 3. Echocardiogram (ECHO) evaluation revealed a moderate to 
large pericardial effusion. 

Figure 4. Complete resolution of the prior findings. 
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tion; chest radiograph vs. HRCT chest, and the duration of 
follow-up [13]. The presence of anti-AS antibody is a stronger 
marker for ILD than myositis [14, 15]. For our patient, the 
clinical picture along with patchy consolidation and ground 
glass opacities in the lungs suggestive of non-specific inter-
stitial pneumonia, supplemented by very high CRP, ANA ti-
ter of 1:320 and anti-Jo-1 antibody positive and elevated CK, 
raised the suspicion for AS, despite the uncharacteristically 
acute presentation of this condition. Though AS usually pre-
sents in a chronic fashion with gradually progressive muscle 
weakness and myopathy, the classic clinical, radiological and 
lab findings made us consider this in our differential. Of course 
the definitive diagnosis could have been strengthened by lung 
biopsy; however, owing to the clinical instability of the pa-
tient, this was not a feasible option and likely would not have 
changed management.

There are very few cases of AS occurring in such an acute 
fashion [16]. Our literature review found very few cases of this 
condition associated with pericardial effusion [17] and none 
necessitated the use of VV ECMO in the treatment of AS when 
examining the literature.

Unfortunately, treatment for the AS is limited, with use 
of immunosuppressive medications like glucocorticoids form-
ing the basis of therapy. Serious complications of this condi-
tion include pulmonary hypertension and fibrosis. Prognosis 
is largely determined by the extent of pulmonary involvement 
and its progression.

Our patient had a rapidly progressing and deteriorating 
respiratory status requiring mechanical ventilation failure 
requiring ECMO. However, initiation of pulse dose steroids 
while bridging with VV ECMO improved the clinical course 
rapidly and the patient did well clinically and was discharged 
home with physical therapy assistance. He was instructed to 
wean off the steroid in a taper regimen as instructed by rheu-
matology with instructions to follow-up with them on an out-
patient basis.

Conclusion

It would be prudent for clinicians, to keep this rare diagnosis 
in the differential of a patient with acute onset dyspnea, who 
has classic radiological and lab findings, along with a clinical 
picture suspicious for AS. Our case is rare with regard to the 
uncharacteristically acute nature of presentation, acute decom-
pensation in clinical condition, development of acute intersti-
tial pneumonitis requiring rescue ECMO and accompaniment 
of significant pericardial effusion on presentation, followed by 
rapid improvement with initiation of steroids.
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