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Background: Anti-isoleucyl-transfer RNA synthetase (anti-O]J) autoantibody-positive anti-synthetase
syndrome (ASS) is a rare systemic autoimmune disease that manifests as an inflammatory myopathy and
interstitial lung disease. We present a case of an anti-OJ antibody-positive ASS, with recurrent joint pain
and fever, significantly elevated inflammatory markers, occult myositis but no interstitial pneumonia. This
clinical presentation of an anti-OJ antibody-positive ASS has not been reported before.

Case Description: A 75-year-old male, was admitted to our hospital complaining of recurrent joint pain
for more than 1 year, recurrent fever for 6 months, and recurrence of joint pain and fever for 1 week. The
patient had a history of chronic viral hepatitis B, hepatocellular carcinoma (HCC) surgery 11 years ago,
hypertension and type 2 diabetes. In the past year, the patient visited Departments of orthopedics, Infectious
Medicine and rheumatology for many times, and has undergone positron emission tomography-computed
tomography (PET-CT), bone marrow puncture and other examinations, but the cause was still unknown.
On admission, physical examination showed that the temperature was 39.6 °C, and there was tenderness
in multiple joints and muscles, such as the left ankle, the right shoulder, the left wrist, biceps brachii and
quadriceps femoris, and so on. The laboratory results showed white blood cell (WBC) count of 30,500/pL
(neutrophils: 90.1%), C-reactive protein (CRP): 140.79 mg/dL, Creatine Kinase and creatine kinase-
MB were normal. Because of the muscle tenderness, myositis antibody tests were performed and the anti-
O] autoantibody was positive. Asking the medical history in detail, the patient had myasthenia, which was
covered up due to prominent joint pain and fever. The patient had no interstitial pneumonia and mechanic’s
hand. Recurrent hepatocellular carcinoma was confirmed 1 year after the diagnosis of ASS, and the clinical
symptoms were relieved after surgical resection.

Conclusions: We report this rare case of anti-OJ antibody-positive ASS with atypical manifestations to
raise awareness of the disease for clinicians. For patients with recurrent unexplained arthritis with fever, we
should consider ASS, and myositis antibody tests should be performed if necessary. Patients with a history of

tumours should be monitored for tumour recurrence.
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Introduction

Anti-aminoacyl transfer RNA synthetase is one of the
most common types of specific autoantibodies in patients
with polymyositis/dermatomyositis (PM/DM) (1). These
patients often present with a fever, arthritis, Raynaud’s
phenomenon, myopathy, mechanic’s hand, and interstitial
lung disease (ILD), called anti-synthetase syndrome
(ASS). Based on the different types of anti-synthetase
antibodies, there are different ASS subtypes. To date, 10
anti-synthetase antibodies have been found (2,3), among
which the anti-jo-1 antibody is the most common anti-
synthetase antibody (approximately 20-30% of PM/DM
patients) (4). Anti-isoleucyl-transfer RNA synthetase (anti-
OJ) antibodies are found in <5% of PM/DM patients (5).
Patients with different clinical subtypes of ASS have
different anti-synthetase antibodies and different clinical
manifestations, chest imaging findings, and prognoses,
among other characteristics (6). Currently, there are still
few clinical reports on anti-OJ antibody-positive ASS. In
this article, we report a case of an anti-OJ antibody-positive
ASS, with severe multi joint pain, high fever and increased
inflammatory indicators, but occult myositis. The patient
was misdiagnosed for more than 1 year and recurrent
hepatocellular carcinoma was confirmed 1 year after the
diagnosis of ASS. This clinical manifestation of an anti-
O] antibody-positive ASS has not been reported before.
We report this case in order to raise awareness to the
disease. For patients with recurrent unexplained arthritis
accompanied by fever, the possibility of ASS should be
considered. We present the following case in accordance
with the CARE reporting checklist (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-22-720/rc).

Case presentation

A 75-year-old male, retired worker, was admitted to our
hospital complaining of recurrent joint pain for more than
1 year, recurrent fever for 6 months, and recurrence of joint
pain and fever for 1 week. Both large and small joints were
involved, such as the left ankle, the 3rd metacarpophalangeal
joint of the right hand, the right shoulder, and the left wrist.
The joint pain affected the patient’s activity.

A year before, the patient had repeatedly visited an
orthopaedic clinic and intermittently took etoricoxib. Some
6 months before the current presentation, the patient
was admitted to our hospital with a fever. A complete

blood count showed an increased white blood cell (WBC)
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count of 30,500/pL (neutrophils: 90.1%) with mild
anaemia (haemoglobin: 11.9 g/dL), and a platelet count of
194x10°/L. The laboratory results further showed the
following inflammation markers: C-reactive protein (CRP):
140.79 mg/dL; erythrocyte sedimentation rate (ESR):
34 mm/h; procalcitonin (PCT): 0.48 ng/mL; and ferritin:
460.8 ng/mL. Tests for rheumatoid factors and cyclic
citrullinated peptide immunoglobulin G antibodies and the
anti-nuclear antibody titre were negative.

Computed tomography (CT) of the chest and abdomen
revealed postoperative changes indicating liver cancer.
A colour ultrasound showed that the heart was normal.
During the hospital stay, the patient had repeated episodes
of fever and joint pain. The patient underwent a bone
marrow puncture and biopsy, and the results were normal.
A dual-energy CT for gout indicated a few urate crystals
deposited in the bilateral radiocarpal joints, but the blood
uric acid levels were normal. Infectious fever and gout
were considered, and the patient was successively treated
with piperacillin/tazobactam sodium [4.5 g quaque (q)
8 h intravenously for 11 days], imipenem (1.0 g q8 h
intravenously for 6 days), linezolid (0.6 g q12 h orally for
10 days), and loxoprofen (60 mg q12 h orally for 3 days).
The patient improved and was discharged on the 24th day
of hospitalization.

Some 2 months before the current presentation, the
patient was admitted to our hospital again with similar
symptoms. The laboratory results were as follows: WBC
count: 16,600/pL. (neutrophils: 92.1%); CRP: 97.3 mg/L;
ESR: 79 mm/h; and PCT: 0.09 ng/mL. The results of the
human leucocyte antigen-B27, tuberculin, and Tuberculosis
infection T cell spot test (T-SPOT-TB) tests were negative.
An abdominal CT indicated multiple new low-density foci
in the liver and enhanced magnetic resonance imaging
(MRI) of the upper abdomen showed multiple scattered
enhanced nodules in the liver, indicating that metastasis
should be considered (see Figure 14,1B). However, positron
emission tomography-CT showed that inflammatory
lesions should be considered first. The patient was treated
with levofloxacin (0.5 g qd intravenously for 5 days) and
etoricoxib (60 mg q12 h orally for 7 days). The patient was
discharged on the 7th day of hospitalization.

The patient had a non-specific ailment, chronic viral
hepatitis B, and had engaged in the long-term use of
lamivudine. He had a history of HCC surgery 11 years
ago and had also received 3 cycles of postoperative
chemotherapy. No tumour recurrence was found in the
regular re-examinations, and his last follow-up was 2 years
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Figure 1 MRI scans of the upper abdomen. Two months before this hospitalization (A,B): diffusion-weighted imaging showing multiple

small nodules in the liver with high signals (white arrows). (C,D) Diffusion-weighted imaging showing the disappearance of the nodules (red

arrows), and a reduction in the size of the nodule in segment VI (red arrows). MRI, magnetic resonance imaging.

ago. The patient had also had hypertension and type 2
diabetes for >10 years, both of which were well controlled
with drugs.

At this presentation, the physical examination showed
that the skin on the right 3rd metacarpophalangeal joint
was red and swollen with obvious tenderness, and there
was tenderness in the right shoulder, lumbosacral region,
lower back, left wrist joint, and left ankle joint. Additionally,
there were also several areas of muscle tenderness, such
as in the lateral muscle of the left thigh. The routine
blood results were as follows: WBC count: 36,800/pL
(neutrophils: 95.6%); CRP: 261.86 mg/L; and PCT:
0.11 ng/mL. Enhanced MRI of the upper abdomen was
repeated, and it revealed that many of the nodules in the
liver had disappeared, except for the nodule in segment VI
(see Figure 1C,1D). Because of the muscle tenderness, we
conducted a further physical examination and found that
the patient had suffered from decreased proximal muscle
strength and muscle weakness for several months. Multiple
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creatinine kinase/creatine kinase-myocardial band (MB)
tests were normal. A myositis antibody test was completed
and was positive for anti-OJ antibodies. Enhanced MRI of
the left thigh and lower leg showed abnormal T2 signals
in the medial thigh muscle group (see Figure 2). A muscle
biopsy suggested myositis (see Figure 3). A chest high-
resolution CT revealed that the patient did not have the
clinical manifestations of ILD or mechanic’s hand.

The patient was eventually diagnosed with ASS and
treated with prednisone (30 mg/day for 10 days). The
treatment was stopped by the patient following remission,
after which the condition remained in remission. The
patient intermittently took antipyretic analgesics and had
occasional joint pain and fever.

After 1 year of follow-up, enhanced MRI of the upper
abdomen showed a mass occupying the right hepatic lobe
(segment VI) that had become enlarged, and recurrence was
considered (see Figure 4). Postoperative pathology showed
HCC. After the operation, the patient’s joint pain, fever,
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Figure 2 MRI of the left lower limb muscles. Turbo spin-echo fat-suppressed T2-weighted imaging showing abnormally high signals (red
arrows) in the medial thigh muscle group. MRI, magnetic resonance imaging.

Figure 3 Muscle biopsy of the left lower limb (10x10). Nuclear aggregation (blue arrows) and the degeneration of muscle fibre (white

arrow) were observed after staining with haematoxylin and eosin (A). Inflammatory cells (blue arrows) surrounded the fibres stained with
acid phosphatase (B).
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and muscle weakness improved. At present, the patient has
been followed up for nearly 3 years and has not been treated
with drugs for ASS, his general condition is good, and he
has no interstitial pneumonia (see Figure 5). All procedures
performed in this study were in accordance with the ethical
standards of the institutional and/or national research
committee(s) and with the Declaration of Helsinki (as revised
in 2013). The study was approved by the Ethics Committee
of Hwa Mei Hospital, University of Chinese Academy
of Sciences (IRB number: PJ-KY-NBEY-2021-101-01).
Written informed consent was obtained from the patient for
the publication of this case report and any accompanying
images. A copy of the written consent form is available for
review by the Editor of this journal.

Discussion

ASS is a heterogenous, rare group of systemic autoimmune
diseases that manifest as an inflammatory myopathy.
In 2010, Connors er al. (7) formally proposed the

Figure 4 After 1 year of follow-up: the nodule in segment VI with

a high signal was enlarged (red arrow).

Gu et al. A case of anti-OJ antibody-positive anti-synthetase syndrome

diagnostic criteria for ASS; that is, positive for serum anti-
synthetase antibody and at least 1 of the following clinical
manifestations: Raynaud’s phenomenon, arthritis, ILD,
fever, or mechanic’s hand.

In this case, the patient had no imaging manifestations
of interstitial pneumonia, and the condition was mainly
characterized by multiple episodes of arthritis and fever.
Clinically, the joint pain was severe, and the myositis was
insidious. Thus, the patient’s symptoms differed to those
detailed in previous reports. Marie et a/l. (8) proposed that
the incidence of ILD is higher among patients with ASS
without anti-JO-1 antibodies than those with ASS with
anti-JO-1 antibodies. Ge et 4/. (9) found that 90% of anti-
O] antibody-positive patients in China had ILD. Thus, the
diagnosis of this case was extremely difficult. Finally, the
patient was transferred to the Departments of Orthopaedics,
Infectious Medicine, and Rheumatology, among others,
resulting in a misdiagnosis for >1 year. We also found
that ASS can cause a significant increase in inflammatory
markers, which has not been reported previously.

The association between PM/DM and malignant
diseases has been reported and confirmed (10,11). Studies
have found that ASS and interstitial pneumonia have
a negative correlation with cancer-associated myositis
(12-14), but there are also cases of various ASS-related
diseases combined with malignant tumours (15,16). In this
case, myositis, arthritis, and fever were manifestations of
paraneoplastic syndrome. It is possible that the patient’s
specific immune system was immature before HCC
resection, so there was no autoimmune response against the
joints or muscles, even in the presence of anti-OJ antibodies
against HCC cell antigens. However, memory B cells retain
the ability to generate an immune response to these liver
cancer antigens. As the cancer recurs, the B-cell production
of OJ antibodies is triggered; the subsequent number of
antibodies may be high enough to cause autoimmune

6 months prior 2 months prior At this presentation 1 year later
24 days 14 days 21 days

PIP/TAZ Imipenem Levofloxacin PIP/TAZ e 3
(11days)  (5days) (5 days) (7 days) St CetE

Linezolid Etoricoxib Linezolid

(10 days) (7 days) (7 days)

Loxoprofen Etoricoxib Prednisone
(3 days) (10 days) (10 days)

Figure 5 Timeline of main hospitalizations and interventions. PIP/TAZ, piperacillin-tazobactam.
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inflammation of the joints and muscle tissues expressing OJ-
like antigens (17).

ASS usually has a poor prognosis, depending on the
involvement of interstitial pneumonia (18). Some patients
positive for anti-O]J antibodies have a good prognosis
(19-21). In this case, the patient was not treated with
drugs after tumour resection, and the disease remained in
remission.

We reported the 1st case of anti-OJ antibody-positive
ASS associated with HCC recurrence in which the patient
presented with recurrent arthritis, fever, significantly
elevated inflammatory markers, and occult myositis. We
have also gained some clinical experience in the diagnosis
and treatment of ASS: (I) When the patient's joint pain
and fever are prominent, muscle pain and muscle weakness
are often neglected, and it is necessary to carefully ask the
medical history and physical examination. (IT) For patients
with recurrent unexplained arthritis accompanied by fever,
we should consider ASS, and myositis antibody tests should
be performed if necessary. (III) Patients with a history
of tumours should be monitored for tumour recurrence.
(IV) The symptoms of ASS secondary to tumor can be
completely relieved after anti-tumor treatment.
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