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COVID-19 with Suspected Secondary Pyogenic Arthritis of the Hip: A
Case Report and Literature Review

Ai Horii', Nobuhiro Kaku', Tsuguaki Hosoyama', Yutaro Shibuta’

Learning Point of the Article:
Clinicians should consider pyogenic arthritis in addition to reactive or viral arthritis as the differential diagnosis when acute arthritis occurs
after COVID-19 infection.

Introduction: COVID-19 may be associated with orthopedic symptoms, including myalgia and joint pain. There are reports of reactive arthritis
and acute arthritis diagnosed after COVID-19; however, COVID-19-associated pyogenicarthritis has not been reported.

Case Report: We treated a young woman with secondary pyogenic hip arthritis that started after COVID-19. The patient was a 23-year-old

woman who developed acute pain in the right hip 9 days after being diagnosed with COVID-19. Blood cultures revealed methicillin-sensitive

Staphylococcus aureus and contrast-enhanced computed tomography revealed joint effusion in the right hip. Although the joint fluid culture
results were negative, we suspected pyogenic arthritis of the hip joint and performed curettage and continuous irrigation of the right hip joint.
Intraoperative histopathological examination of the synovial membrane revealed numerous neutrophils with segmental nuclei, consistent with a

diagnosis of pyogenic arthritis.

Conclusion: To the best of our knowledge, thisis the first report of probable secondary pyogenic hip arthritis in a patient with COVID-19.
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Introduction

COVID-19 was first reported in Wuhan, China, in December
2019, and subsequently spread worldwide. The World Health
Organization declared COVID-19 a pandemic in March 2020
[1]. COVID-19 was initially believed to be a respiratory disease
[2]. However, its clinical course varies, with some cases being
asymptomatic and others presenting a wide range of systemic
symptoms in addition to respiratory tract symptoms [3-5].
COVID-19 can be associated with orthopedic diseases,
including myalgia and joint pain [6]. There have also been
reports of reactive arthritis and acute arthritis after COVID-19
[7-22]; however, to the best of our knowledge, no cases of
COVID-19-associated pyogenic arthritis have been reported to

date. We report a case of secondary pyogenic hip arthritis after
COVID-19.

Case Report

The patient was a 23-year-old woman who was 167.5 cm tall,
weighed 62.9 kg, and had a body mass index of 22.4 kg/m2. The
patient had no relevant medical history and had not been
vaccinated against COVID-19. In early September 2021, she
developed a fever with general malaise and tested positive for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection on polymerase chain reaction (PCR). At the time, the
SARS-CoV-2 Delta (B.1.617.2) variant was prevalent in Japan.
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Figure 1: Appearance of joint fluid from the right hip joint on day 21 of COVID-

19 onset. The fluid is turbid and yellowish-white in color.

As the patient had signs of pneumonia, an intravenous infusion
0f 200 mg of remdesivir was administered on day 8 of COVID-
19, followed by 100 mg of intravenous remdesivir once daily for
the next 3 days. On day 9, the patient suddenly developed pain
in the right hip, accompanied by general pain. On examination,
she had tenderness in Scarpa’s triangle without redness, heat, or
swelling around the hip. The range ofhip motion waslimited by
pain on flexion (right 80°/left 120°).

Blood tests on day 1S after COVID-19 onset showed an
elevated C-reactive protein (CRP) level (14.63 mg/dL;
reference: 0.00-0.23 mg/dL), and an elevated white blood cell
(WBC) count (18.0 x 103 cells/pL; reference: 3.90 x
103-9.80x103 cells/uL) but were negative for rheumatoid
factor, antinuclear antibodies, human leukocyte antigen-B27,
hepatitis, and human immunodeficiency virus (HIV). Urine
culture was negative; however, blood culture revealed f-
lactamase-producing Staphylococcus aureus infection. An
expanded low-density area was observed in the capsule of the
right hip joint in the contrast-enhanced computed tomography
(CT) on day 21 after the disease onset, and arthrocentesis was
performed on the same day. The joint fluid was cloudy and
yellowish-white in color (Fig. 1). Culture of the joint fluid was

Figure 2: Magnetic resonance imaging (coronal section) of the right hip on day 36 of COVID-19 onset. (A) T2-
weighted image showing a high-intensity area in the joint; (B) diffusion-weighted image showing limited diffusion.

negative. However, the possibility of pyogenic arthritis
was considered because B lactamase-producing S.
aureus had been detected on the blood culture.
Therefore, cefazolin was administered intravenously on
day 23 after COVID-19 onset.

However, the patient’s right hip pain persisted without a
change in the size of the low-density area of the right hip
on CT. On day 36 after COVID-19 onset, after two
negative SARS-CoV-2 PCR test results, contrast-
enhanced magnetic resonance imaging (MRI) revealed
restricted diffusion in the fluid reservoir of the right hip,
suggesting abscess formation (Fig. 2a and b).
Therefore, surgical treatment with curettage and
irrigation was performed on day 53, 2 weeks after the
negative PCR test, according to the hospital regulations (Fig. 3).

Intraoperative joint fluid culture and PCR test results for SARS-
CoV-2 were negative. However, the cell count of the joint fluid
was 20,800 cells/puL (neutrophil: 88%, lymphocyte: 2%, and
monocyte: 10%) and the specific gravity was 1.040. Moreover,
the protein and sugar levels were 8.0 g/dL and 52 mg/dL,
respectively. The Synovasure a-Defensin Detection Kit
(Zimmer Biomet, Warsaw, IA, USA) showed positive results,
and histopathology of synovial tissue revealed numerous
neutrophils with segmentallobe nuclei (Fig. 4aandb).

After surgery, the patient was treated with intravenous cefazolin,
and the affected hip joint was continuously irrigated with 100
mg of amikacin sulfate dissolved in 1 L of saline daily for 11 days.
Cultures of the drainage fluid during continuous irrigation were
repeatedly negative. Oral antibiotics (1600 mg
sulfamethoxazole-trimethoprim 1600/320 mg/day and
rifampicin 450 mg/day) were initiated the day after intravenous
antibiotic administration and continuous irrigation was
completed.

The patient’s right hip pain improved, and she was discharged
from the hospital on day 68
after COVID-19 onset.
Rifampicin was discontinued 3
months postoperatively,
whereas sulfamethoxazole-
trimethoprim was
discontinued 4 months
postoperatively. Loxoprofen
was administered from day 9
after COVID-19 onset until 1
month postoperatively, but no
steroids were administered. Six
months after surgery, the
patient had no symptoms and a
Harris hip score of 96.
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Figure 3: Macroscopic findings of the right hip joint during surgery showing

ahyperemicsynovial membrane, with no ulceration of the articular cartilage.
Radiography revealed no abnormalities (Fig. Sa), and MRI
showed a marked reduction in the joint effusion of the right hip.
Furthermore, no diffusion restriction was observed that would
suggest an abscess (Fig. Sb and c). Blood tests revealed a normal
CRPleveland WBC count.

Discussion

Multiple cases of COVID-19-related arthritis have been
reported since 2020. The patientin this report was younger than
those in previous reports, and the findings, including blood
culture and histopathology results, differed from those of
previousreports.

To date, 17 patients (10 men and seven women) with COVID-

19-related arthritis have been reported (Supplementary Table
S1) [7-22]. Ofthe 17 cases, joint fluid culture was performed in

five cases, and blood culture was performed in five cases; the test
results were negative in all cases. General joint fluid testing was
performed in two cases, which revealed moderately elevated
WBC counts (20,000 cells/ uL and 18,000 cells/ HL)- SARS-
CoV-2 PCR testing of the joint fluid was performed in four
cases, and the results were negative in all four cases. Pathological
examination of the synovial tissue of the joints was not
performed for any of the cases. In most cases, joint symptoms
occurred 2—4 weeks after the COVID-19 onset, and arthritis
developed simultaneously with the COVID-19 diagnosis in
only one case. The affected joints were predominantly in the
legs and were monoarticular in six cases and polyarticular in
seven cases, and the hands were affected in four cases.

This patient was the only case of hip joint arthritis. All reported
cases tested negative on bacterial culture of joint fluid and were
negative for autoantibodies, rheumatoid factor, and antinuclear
antibodies. Most patients were treated with steroids, non-
steroidal anti-inflammatory drugs, or a combination of both for
an average of 6 weeks (range, S days—10 months). Most patients’
symptoms improved, although two patients had persistent
symptoms that did not resolve. Follow-up imaging findings of
the relevantjoints were reported in six cases.

Viral arthritis is usually caused by parvovirus B19, hepatitis B,
hepatitis C, HIV, or Epstein-Barr virus. It develops immediately
after the onset of infection, presenting as symmetric
polyarthritis. Symptoms are transient and often resolve
spontaneously. A definitive diagnosis is made by testing the
joint fluid for antibodies. However, in COVID-19-associated
arthritis, the course of the disease differs from that of
conventional viral arthritis, with arthritis developing more than
aweek after the onset of SARS-CoV-2 infection. Moreover, the
causative organism could not be identified, which ruled out
pyogenic arthritis, and most of the 17 cases of COVID-19-

Figure 4: Histopathological findings of the synovium removed from the right hip joint. Hematoxylin and eosin staining. (A) Low-power-field (x100)

showinga cellularinfiltrate. (B) High-power-field (x400) showing that the infiltrating cells are predominantly neutrophils with segmental nuclei.
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Figure S: Follow-up imaging findings 6 months after surgery. (A) Radiograph showing no joint-space narrowing or bone erosion. (B) T2-weighted MRI

showing decreased high-intensity and iso-intensity areas of the joint. (C) Diffusion-weighted MRI showing no diffusion limitation. MRI, magnetic

resonance imaging.

related arthritis that we reviewed were most likely reactive
arthritis (ReA). ReA is generally considered a form of
spondylarthritis that causes asymmetrical monoarthritis or
polyarthritis following a genitourinary or gastrointestinal tract
infection. There are no established criteria for the diagnosis or
classification of ReA, and the 1999 workshop evaluation criteria
proposed by the American College of Rheumatology [23] are
often used. Eleven of the 17 reported cases of COVID-19-
associated arthritis that we reviewed were clinically diagnosed
as ReA. However, in six cases, the reported diagnosis was acute
arthritis because the possibility of viral arthritis could not be
excluded.

Similarities between this case and the reported cases include an
elevated WBC count, and negative PCR and joint fluid culture
results. However, this case differs from previously reported
cases of COVID-19-associated arthritis because B-lactamase-
producing S. aureus was detected on blood culture. In addition,
a histopathological examination of the synovial membrane
revealed a marked proliferation of neutrophils with segmental
nuclei. This finding is characteristic of pyogenic arthritis [24]
and is inconsistent with that of ReA or viral arthritis, in which
lymphocyte predominance is generally observed [24, 25].
Zhang et al. [26] investigated secondary infections in patients
with severe COVID-19 and reported secondary infectionsin 22
of 38 (58%) cases. COVID-19 can cause a significant decrease
in the number of peripheral lymphocytes, especially CD4 and

CD8 T cells, leading to immunosuppression [27], and this may
predispose patients to secondary infections.

Conclusion

In this case, the patient was a young woman with acute arthritis,
and it was difficult to rule out a causal association with COVID-
19. Hematogenous pyogenic arthritis can be directly induced in
normal joints. Alternatively, bacterial arthritis can be
exacerbated by concurrent non-bacterial arthritis. To the best of
our knowledge, this is the first report of a patient treated for
suspected secondary pyogenic arthritis within 2 weeks of onset
of COVID-19. Clinicians should consider the possibility of
pyogenic arthritis, in addition to ReA and viral arthritis in
patients with COVID-19-associated acute arthritis, to ensure
that patients are given the appropriate treatment to prevent the
development of severe arthrosis.

Clinical Message

This case suggests that COVID-19 can be associated with secondary
pyogenic arthritis; therefore, in patients with COVID-19-associated
acute arthritis clinicians should consider the possibility of pyogenic
arthritis in the differential diagnosis, in addition to ReA and viral
arthritis, to ensure that patients are given the appropriate treatment
to prevent the development of severe arthrosis.
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