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Inflammatory Aseptic Arthropathy in the Setting of COVID-19: A Case
Report

Akhil Sharma' Krupa Savalia’, Selene G. Parekh’

Learning Point of the Article:
We report the first case of a patient with COVID-19 infection who developed inflammatory aseptic arthropathy; this case demonstrates the
importance of remaining vigilant about the new and unique manners, in which COVID-19 may presentitself.

Introduction: COVID-19 is among the most deleterious pandemics that the world has ever faced. It is known that SARS-CoV-2 engenders its
effects by triggering a massive immune response identified as a “cytokine storm,” but the full extent of clinical manifestations of the disease is still

notunderstood.

Case Presentation: We report the first case of a patient with COVID-19 infection who developed inflammatory (IL) aseptic arthropathy. The
patientis a South Asian male of Indian origin residing in the United States.

Conclusion: This case demonstrates the importance of remaining vigilant about the new and unique manners, in which COVID-19 may present
itself. Providers should be aware of the possible development of IL arthropathy in patients with the disease.

Keywords: COVID-19, inflammatory arthropathy, aseptic arthropathy, musculoskeletal sequelae.

Introduction

The coronavirus (SARS-CoV-2) disease has cemented its place
among the most deleterious pandemics that the world has ever
faced. Its prevalence has not shown signs of decline and is
currently at 750,000 new cases each day globally, while over 280
million people have already been infected around the world [1].
It causes significant mortality, particularly among those with
medical comorbidities [ 2]. While we know initial presentation of
COVID-19 which includes fever, cough, dyspnea, myalgia,
headache, and diarrhea, suspicion of infectivity must remain high
given reports of asymptomatic disease [3]. Advanced stages
often manifest as respiratory failure and acute respiratory distress
syndrome (ARDS) [3,4,5].

Immunologically, SARS-CoV-2 engenders effects by triggering
massive immune response identified as a “cytokine storm” [6, 7,
8]. Although it remains unclear which cytokine is most critical,

scientists have determined that inflammatory (IL-1), IL-6,
tumor necrosis factor (TNF), and granulocyte/macrophage
colony-stimulating factor (GM-CSF) play instrumental roles [8,
9]. The primary target is epithelial cells, especially those
expressing angiotensin-converting enzyme 2 (ACE2).
Endocytosis of the virus by ACE2-containing epithelial cells of
the mouth, tongue, upper airways, and alveolar type 2 (AT2)
cells ultimatelylead to alveolar damage characteristic of COVID-
19[4].

There is very little literature on activity of ACE2 in connective
tissue; however, a recent study has proposed that IL-6 secreted
from chondrocytes might affect ACE2 expression in synovial
tissues from patients with osteoarthritis [10]. Therefore, it is
possible that ACE2 may be upregulated in active synovium of
patients with IL arthritis and may play a similar role in synovial
destruction.
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Table 1: The patient’s readmission information

Blood pressure 121/68
Heart rate 68
Respiratory rate 20
Temperature (oral) 98.4 degrees Fahrenheit
Laboratories
WBC count 12,900 (H)
Differential
Neutrophils 69.30%
Lymphocytes 14.7% (L)
Monocytes 15.5% (H)
Eosinophils 0.10%
Basophils 0.40%
Markers
ESR 65 mm/h (H)=> 83 mm/h (H)
CRP 20.07 mg/dL (H)
Total CK 41 Unit/L
Ferritin 426.4 ng/mL (H)
D-Dimer 325 DDu ng/mL (H)
LDH 157 Unit/L
Lactic Acid 1.3 mmol/L

A connection has also been established between SARS-CoV-2
and rheumatoid arthritis (RA) [10, 11]. Endemic human
coronavirus, parainfluenza, and metapneumovirus have been
linked to anincreased rate of RA development [ 12 ]. Many of the
same cytokine agents mediating the pathology of RA overlap
with the effector cytokines induced by SARS-CoV-2 [12, 13].
Some researchers have proposed that anti-rheumatic drugs
used in management of RA may successfully treat COVID-19
by addressing the systemic acute-phase response driving hyper-
IL states seen in both diseases [4].

Unlike hepatitis B or C, parvovirus, and rubella, coronaviruses
do not cause self-limited or chronic bouts of arthritis [5, 6].
COVID-19 patients often present with non-specific and mild
musculoskeletal symptoms, which can look similar to those
from other respiratory viruses. In this report, we aim to describe
the association between SARS-CoV-2 and IL aseptic
arthropathy that have not been reported previously. By better
understanding how COVID-19 affects joint spaces, we can
better elucidate diagnostic and treatment algorithms for
identifying and managing this virus.

Case Report

This is a 68-year-old male from New Jersey who immigrated
from South Asia 41 years ago, who works as a small business
owner. His medical history before hospital admission in March
was significant for lifestyle-controlled diabetes mellitus
(admission HbAlc of 6), hyperlipidemia (previously on

Table 2: The patient’s right knee synovial
aspirate results

Qualitative
Color Yellow
Appearance Cloudy
Cell Count with Differential
RBCs 37,000 CU/MM
WBCs 28,970 CU/MM (normal 0-150)
Neutrophils 87% (normal 0-25%)
Monohistiocytes 5% (normal 0—70%)
Lymphocytes 8% (normal 0—70%)

Atorvastatin), and L4-LS radiculopathy. One month before
admission, he underwent uncomplicated decompressive
laminectomy for his herniation. He has not had other surgeries.
Home medications include 81 mg Aspirin. He is a non-smoker,
who does not abuse alcohol or drugs, and his BMI was 24.2 on
admission.

His symptoms first began on March 23, with non-specific
complaints of fatigue, dyspnea, cough, chills, and fever (Tmax
101°F). His symptoms progressed over 3 days and he developed
frank hematuria at home on March 26, prompting a visit to the
emergency room. There, he was found to be hypoxic (SpO2
high 80s), febrile, and tested positive for COVID-19.
Hematuria was attributed to acute kidney injury (AKI) and self-
resolved. On admission, the patient was started on 200 mg twice
daily hydroxychloroquine and 500 mg twice daily
azithromycin. On day 2, he developed progressive dyspnea and
hypoxia despite non-invasive ventilatory support with high-
flow nasal cannula. He was urgently intubated in the setting of
severe hypotension with blood pressures documented as low as
60/40. Central access was gained through common femoral
artery and he was transitioned to the intensive care unit.

On March 28, the patient’s clinical course worsened with
increasing pressure requirements, persistent fevers (Tmax
103.5°F), and hypotension. His symptoms were concerning for
cytokine storm and he was given a single 400 mg dose of IL-6
inhibitor, Tocilizumab. He stabilized hemodynamically and
remained on pressure-support before self-extubation on April
1. He was placed on supplemental oxygen through high-flow
nasal cannula, which was eventually weaned to room air. On
April 9, he was discharged to inpatient rehabilitation following a
negative COVID-19 testresult.

Several days after admission to the rehabilitation center, routine
lower extremity Doppler found asymptomatic deep venous
thrombosis in the patient’s common femoral vein. He was
subsequently transitioned from prophylactic heparin to
therapeutic Enoxaparin sodium. On April 20, he developed
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acute pain in the right knee while practicing stairs with physical
therapy. He had limited range of motion and ultimately could
not bear weight. His knee was swollen and painful. Ultrasound
found a 7 cm suprapatellar joint effusion in the setting of low-
grade fever (100.8°F) and a warm, and erythematous knee. He
was transferred back to the emergency room for evaluation,
where he underwent knee arthrocentesis. Orthopedic surgery
was consulted for possible septic arthritis; 80cc of synovial fluid
was drained with mild improvementin pain.

The patient was admitted back to the hospital on April 23, and
his vitals consisted of blood pressure of 121/68, heart rate of 68
beats/min, respiration rate of 20 respirations/min, and
temperature of 98.4°F. He was immediately started on empiric
antibiotics (Vancomycin 1 g IV twice daily and Zosyn 3.375 g
every 6 h) while awaiting laboratory testing of synovial fluid.
Readmission laboratories revealed high white blood cell count,
with high lymphocytes and low monocytes. IL markers were
elevated as well. Microscopic review of the aspirate showed
cloudy yellow synovial fluid with neutrophilic predominance of
87% (normal 0-25%), but did not reveal any crystals, and
bacterial culture showed no growth to date times 5 days. A full
workup of the patient’s readmission laboratories and aspirate is
listedin (Tables 1,2).

He was transitioned from intravenous antibiotics to oral
cephalexin 500 mg every 6 h for 9 days (to complete a 14 day
course) and started on a S-day Prednisone taper given suspicion
for IL aseptic arthropathy in the setting of COVID-19. He was
transferred back to inpatient rehabilitation for weakness and
poor endurance secondary to hospitalization for severe illness.
He was ultimately transitioned from therapeutic Enoxaparin
sodium to oral Apixaban Smg twice daily and discharged home
onMay12.

Discussion

Understanding the clinical spectrum of COVID-19 will allow
physicians to better identify, isolate, and treat patients. Our
report aims to share the scenario, in which IL aseptic
arthropathy developed in the setting of COVID-19 infection.
To the best of our knowledge, this is the first such reported case,
and pathogenesis of this orthopedic complication may provide
further information regarding the clinical course of this novel
coronavirus.

Myalgia, arthralgia, and severe fatigue are seen early and often
over the course of this disease [2, 3, 4, 5]. However, not much
else is known about the way this virus affects the bones and
joints, including the pathway by which it mediates effects on the
musculoskeletal system [13]. Its association with RA has
prompted clinicians to consider repurposing existing drugs
used to treat RA as potential remedies for COVID-19 [13, 14].

However, to date, there are no studies reporting the link
between COVID-19 and other inflammatory arthropathies.

Herein, we present a case, in which a patient developed
inflammatory aseptic arthropathy following hospital admission
for severe respiratory distress secondary to COVID-19
infection. Initial concern was for septic arthritis given
prolonged hospitalization; however, the patient only met two
criteria for septic arthritis (joint pain and swelling, and mild
fever of Tmax 100.8°F). There were no other signs of systemic
illness at the time of his joint effusion, and he had since tested
negative for COVID-19. Cultures from serum and synovial
fluid were negative for bacterial growth. Given the aspirate was
clear and non-hemorrhagic, hemarthrosis secondary to trauma
or coagulopathy was also excluded from the differential
diagnoses. Ultimately, the managing team of clinicians
concluded that the patient had developed an inflammatory
asepticarthropathyin hisrightknee.

We propose the patient’s development of arthropathy that is
related to the “cytokine storm” that causes damage to various
organs in the body. Through excessive activation of cytokines
such as TNF, IL-1, GM-CSE, IL-17, IL-6, IL-1, IL-8, and
MCPI, this virus is linked to development of ARDS, multi-
organ failure, and death [4, 15]. The hyper-inflammatory state
may have additionally contributed to our patient’s development
of ARDS and the incidental DVT at the rehabilitation center,
given reports on hypercoagulability of SARS-CoV-2 through
thromboinflammation from viral infection, originating in the
pulmonary vasculature [15].

Conclusion

Thus, the inflammatory storm may influence both acute and
subacute clinical courses of patients with COVID-19. Clinical
features of COVID-19 that is characteristic of other diseases
have also been reported elsewhere [10,11,12,13,14,15]. Thus,
it is imperative that we remain vigilant in our clinical suspicion
and diagnostic workup of various clinical
symptoms/complaints. Further investigation with
retrospective review may provide additional insight into the
incidence and prevalence of pro-inflammatory conditions such
asasepticarthropathyin the setting of COVID-19.

Clinical Message

This case demonstrates the importance of remaining vigilant
about the new and unique manners in which COVID-19 may
present itself. Providers should be aware of the possible
development of inflammatory arthropathy in patients with
the disease.
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