
Vol.:(0123456789)1 3

Infection (2023) 51:37–45 
https://doi.org/10.1007/s15010-022-01858-z

REVIEW

Reactive arthritis occurring after COVID‑19 infection: a narrative 
review

Maroua Slouma1,3 · Maissa Abbes1,3   · Takoua Mehmli1,3 · Rim Dhahri1,3 · Leila Metoui1,3 · Imen Gharsallah1,3 · 
Bassem Louzir2,3

Received: 4 February 2022 / Accepted: 15 May 2022 / Published online: 2 June 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany 2022

Abstract
Purpose  Reactive arthritis is acute aseptic arthritis occurring 1 to 4 weeks after a distant infection in a genetically predisposed 
individual. It may occur after COVID-19 infection.
We summarize, in this article, the current findings of reactive arthritis following COVID-19 infection.
Methods  A literature search has been performed from December 2019 to December 2021. We included case reports of reac-
tive arthritis occurring after COVID-19 infection. We collected demographic, clinical, and paraclinical data.
Results  A total of 22 articles were reviewed. There were 14 men and 11 women with a mean age of 44.96 + 17.47 years. 
Oligoarticular involvement of the lower limbs was the most frequent clinical presentation. The time between arthritis and 
COVID infection ranged from 6 to 48 days. The diagnosis was based on clinical and laboratory findings. The pharmaco-
logical management was based on non-steroidal anti-inflammatory drugs in 20 cases. Systemic or local steroid therapy was 
indicated in 13 patients. Sulfasalazine was indicated in two cases. Alleviation of symptoms and recovery were noted in 22 
cases. The mean duration of the clinical resolution was 16 + 57 days.
Conclusion  The diagnosis of reactive arthritis should be considered in patients with a new onset of arthritis following 
COVID-19 infection. Its mechanism is still unclear.

Keywords  Reactive arthritis · COVID-19 · Non-steroidal anti-inflammatory drugs · Oligoarthritis

Introduction

Reactive arthritis (ReA) is acute aseptic arthritis occurring 
1 to 4 weeks after a distant infection in a genetically predis-
posed individual [1].

Frequent well-known triggers of reactive arthritis are 
bacterial infections of the genitourinary and gastrointes-
tinal tracts. The incidence of ReA ranged from 1 to 1.5% 
after gastrointestinal infection and 4 to 8% after genital 
Chlamydia infection [2]. ReA presents, typically, as asym-
metric oligoarticular arthritis of the lower limbs. Clinical 

manifestations may also include enthesitis, dactylitis, bur-
sitis, and inflammatory back pain [1–3]. In addition to bac-
teria, viral triggers such as parvovirus B19, Chikungunya 
virus, and human immunodeficiency virus (HIV) have been 
reported [1]. It can also occur after BCG therapy [4].

Several cases of ReA have also been reported after 
COVID-19 infection.

Indeed, apart from fever and respiratory symptoms, 
emerging COVID-19 can be responsible for articular mani-
festations. Although non-specific arthralgia is a common 
feature of acute infection, several cases of ReA following 
COVID-19 have been reported [5]
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Methods

Publication search

We performed a literature search from December 2019 
(when severe acute respiratory syndrome coronavirus 2 
(SARS CoV-2) was first reported) to December 2021 in 
SCOPUS and MEDLINE using the following keywords 
from the Medical Subject Headings (MeSH): (COVID-19 
[Mesh]) AND (Arthritis [Mesh]), (COVID-19 [Mesh]) AND 
(Arthritis, Reactive [Majr]).

Inclusion criteria

We included published articles in English on reactive 
arthritis occurring after COVID-19 infection. We included 
patients having either peripheral or axial articular mani-
festation with a delay between the onset (or diagnosis) of 
COVID-19 and the onset of rheumatological symptoms.

Non‑inclusion criteria

Non-inclusion criteria were cases of arthritis due to crystal 
flares, systemic lupus erythematosus, dermatomyositis, and 
rheumatoid arthritis.

We excluded patients with a history of rheumatic dis-
eases, concomitant COVID-19 infection arthritis, and cases 
of arthralgia, a defined axial spondyloarthritis, and psoriatic 
arthritis occurring after COVID-19.

Collection data

The following pieces of information were collected from 
each case: age, gender, COVID-19 infection severity, the 
delay between COVID-19 symptoms and arthritis, involved 
joints, associate signs, inflammatory biomarkers, immuno-
logical tests, genetic predisposition, diagnosis, and arthritis 
management.

Results

The initial search yielded 68 articles. Non-relevant and 
duplicated articles were removed (Fig. 1).

We excluded one case of arthralgia occurring after 
COVID-19 [6], four articles describing concomitant arthritis 
to COVID-19 infection [7–10], one case of a defined axial 
spondyloarthritis [11], and two cases of psoriatic arthritis 
occurring after COVID-19 [12, 13].

Another article was excluded because the authors 
described clinical and laboratory features of 35 patients with 

SARS-CoV-2-associated inflammatory joint disease without 
specifying the definite diagnosis for each patient. Moreover, 
the synovial fluid analysis was not performed, making the 
exclusion of crystal arthritis difficult [14].

Twenty-five cases (22 articles) of ReA occurring after 
COVID-19 infection are summarized in (Table 1) [15–36].

There were 14 men and 11 women with a mean age of 
44.96 + 17.47 years. The mean delay between infection and 
arthritis was 20 + 11.67 days, ranging from 6 to 48 days. 
COVID-19 severity ranged from asymptomatic to critical 
form. During COVID-19 infection, the following treatment 
was prescribed: Favipiravir (n = 3), Interferon β1 (n = 1), 
Hydroxychloroquine (n = 7), Azithromycin (n = 7), Tocili-
zumab (n = 1), and Ceftriaxone (n = 4).

Peripheral articular manifestations were noted in 20 
cases. The affected peripheral joints were knees (n = 11), 
foot (n = 2), ankles (n = 9), hips (n = 3), wrists (n = 6), hands 
(n = 3), elbows (n = 3), and shoulders (n = 2).

The sacroiliac joints were affected in four cases and cos-
totransverse joints in one case.

Patients developed Achilles tendinosis (n = 1), tenosyno-
vitis of the common extensor tendons (n = 1), and extensor 
tendinosis (n = 1).

Dactylitis was reported in 2 cases and calcaneal enthesi-
tis in one case. Two patients had cutaneous manifestations: 
peripheral purpura (n = 1) and balanitis (n = 1). Human Leu-
kocyte Antigen (HLA) B27 was investigated in 13 subjects 
and was positive in five cases (38%).

The mean C react ive  prote in  (CRP)  was 
61.89 + 94.92 mg/L. The CRP was normal in 3 cases and 
not specified in 3 others.

Immunological tests, including rheumatoid factor, anti-
citrullinated protein antibodies, and antinuclear antibodies, 
were searched in 17 patients and were negative in all of 
them, except for one case with positive rheumatoid factor 
in low titres [19].

The synovial fluid was analyzed in eight patients. Syn-
ovial fluid COVID-19 PCR, done in three patients, was 
negative.

A radiograph of the affected joints was performed in six 
cases. It did not reveal erosions in [15, 17, 18, 20, 25, 36]. 
Articular ultrasound (US), done in three cases, revealed 
synovitis in all patients [21, 24, 26].

Seven patients underwent magnetic resonance imaging 
(MRI). It showed bone marrow oedema of the sacroiliac 
joints in four cases, sacroiliac joint effusion in two patients 
[21, 24, 34–36], and wrist joint synovitis with mild teno-
synovitis of the flexor tendons in one patient [36].

The pharmacological management was based on non-ste-
roidal anti-inflammatory drugs (NSAIDs) in 20 cases. Sys-
temic or local steroid therapy was indicated in 13 patients. 
Sulfasalazine was indicated in two cases [32, 36]. Allevia-
tion of symptoms and recovery were noted in 22 cases. The 
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mean duration of the clinical resolution was 16 + 57 days. 
Persistent arthralgia was reported in two patients [32, 35]. 
Clinical follow-up was not available in one case.

Discussion

ReA is acute aseptic arthritis occurring 1 to 4 weeks after a 
distant infection, typically in a genetically predisposed indi-
vidual [1]. There is no agreement on the diagnostic criteria 
of ReA.

[37]. ReA belongs to the group of spondyloarthritis (SpA) 
[38].

In 1996, diagnostic criteria for ReA have been proposed 
[39]. According to these criteria, the diagnosis of ReA can 
be established in patients with asymmetric oligoarthritis 
affecting predominantly the lower limbs associated with 
evidence of preceding infection (clear clinical diarrhoea or 
urethritis within the preceding 4 weeks) [39]. Laboratory 
confirmation of infection is essential if no clear preceding 
infection is noted. Other known causes of mono/oligoar-
thritis, such as defined spondyloarthropathies, septic arthri-
tis, crystal arthritis, and Lyme disease, should be excluded 

before making the ReA diagnosis. Besides, the diagnosis of 
ReA does not require the presence of HLA-B27 [39].

In 2009, the Assessment of SpondyloArthritis Interna-
tional Society (ASAS) classification criteria for SpA subdi-
vided SpA into axial and peripheral SpA. ReA corresponds 
to peripheral SpA with preceding infection. The latter was 
defined as urethritis, cervicitis, or diarrhoea occurring within 
one month before arthritis, enthesitis, or dactylitis [38].

In 2014, more recent diagnostic criteria were introduced. 
The diagnosis of probable ReA can be made if mono or 
oligoarthritis occurs 3 days to 6 weeks after enteritis or ure-
thritis. Evidence of the triggering infection is necessary for 
a definite diagnosis of ReA [3].

Recently, the definition of ReA evolved, encompass-
ing any arthritis occurring after mucosal infection [40]. 
Frequent well-known triggers of ReA are bacterial infec-
tions of the genitourinary and gastrointestinal tracts. Many 
infectious agents have also been reported to cause ReA 
[41]. COVID-19 is accepted as one of the new causative 
agents of ReA [40]. Post-COVID ReA diagnosis can be 
made based on a delayed occurrence of rheumatologi-
cal manifestations after COVID-19 clinical recovery or 
nasopharyngeal Real-time polymerase chain reaction 

Fig. 1   Flow chart for the study 
selection process
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(RT-PCR) negativation [42]. Of note, RT-PCR positiv-
ity can be observed in subjects who have already been in 
remission [43].

There is no consensus regarding the status of HLA-B27 
positivity for post-viral ReA [40].

ReA should be distinguished from viral infection-related 
arthritis. The latter is associated with prodromal symptoms 
or features of disseminated viral infection [44].

Epidemiological information regarding ReA post-COVID 
is scarce. In this review, a total number of 25 cases was 
included.

The pathophysiology is still unclear. Several mechanisms 
have been suggested: the arthritogenic potential of SARS-
CoV-2 [14], molecular mimicry [45], immune complex for-
mation [46], and auto-reactive T cells activation [47].

Indeed, COVID-19 infection can induce the recruitment 
of inflammatory cells and the secretion of pro-inflammatory 
cytokines such as interleukins (IL-1, IL-6, IL-17) and tumor 
necrosis factor (TNF)-α [48]. Cytokine levels are increased 
in synovial tissue of patients with ReA, inducing arthritis 
[49]. Interleukin 17 could represent a link between viral 
infection and ReA since this interleukine is involved in the 
pathogenesis of ReA [50].

This auto-inflammatory dysregulation may induce auto-
immune disorders in predisposed patients. Some auto-
immune diseases can occur during COVID-19 infection, 
such as Guillain–Barré syndrome, dermatomyositis, and 
auto-immune hemolytic anemia [51–53]. A post-COVID 
auto-immunity has also been suggested since cases of 
rheumatoid arthritis have been triggered after the infection 
[54–59].

Several studies demonstrated that the SARS-CoV-2 
shares molecular epitopes with human proteins, which may 
cross-react and trigger auto-immune disorders [45]. Mimick-
ing epitopes may be present in the synovial membrane and 
induce, therefore, an acute local inflammation. Acute arthri-
tis can also result from circulated auto-immune complexes 
deposition in peripheral articular joints [46].

Like gastrointestinal or genitourinary system infec-
tion, COVID-19 has been reported to activate autoreactive 
immune T cells, especially in patients with HLA B27 [60].

In our review, HLA B27 was tested only in 13 patients 
and was positive in five cases. The authors suggested that 
HLA B27 is responsible for chronic synovial inflammation. 
In these cases, Conventional Disease-modifying Anti Rheu-
matic drugs such as sulfasalazine have been indicated [32].

These findings indicate that SARS-CoV-2 infection can 
trigger ReA, and further research is needed to delineate 
whether SARS-CoV-2 itself is an arthritogenic agent.

Associated factors with ReA are not well established. The 
severity of COVID-19 infection seems unlikely. Genetic pre-
disposition appears to be the prominent factor that deter-
mines the immune response of the SARS-CoV-2 host.

The mean delay between COVID-19 infection and the 
onset of ReA was variable, ranging from 6 to 48 days. Clin-
ical manifestations are not different from other causes of 
ReA, including often oligoarthritis of large joints, mainly of 
lower limbs. Nevertheless, axial skeletal involvement such as 
sacroiliitis, lumbar spine manifestations, and enthesitis has 
been reported [18, 22, 28, 35].

Radiological findings are not specific, but they are nec-
essary to rule out differential diagnoses. Radiographs of 
involved joints are commonly unremarkable [15–18, 20, 
25]. Joint ultrasound and MRI may show articular effusion, 
synovial thickness, and soft tissue edema [24, 26, 34, 35].

SARS-CoV-2 PCR is usually negative given the delay 
between the systemic infection and the articular involve-
ment. Synovial fluid PCR may also be performed to confirm 
the sterile nature of the disease [5, 18, 30]. Inflammatory 
markers are commonly raised and may reach significant val-
ues, mimicking septic arthritis [20, 31, 32].

These findings suggest that the diagnosis of ReA should 
be considered in patients with rheumatological manifes-
tations occurring after a COVID-19 infection. Thus, it is 
necessary to rule out differential diagnoses such as septic 
arthritis, crystal-associated arthritis, or another inflamma-
tory rheumatic disease onset. Arthrocentesis with bacterial 
and crystal analysis should be performed before retaining 
the ReA diagnosis.

Microcrystalline arthritis can occur in patients with 
COVID-19. It has been diagnosed in four cases among 306 
(1.3%) [61]. Three had a previous diagnosis of gout [61].In 
these cases, arthritis started 1 to 4 weeks after the COVID 
infection [61].

Besides, viral arthritis related to COVID-19 is possible 
[10, 62]. In this situation, arthritis is typically concomitant 
with fever and respiratory symptoms. In the case reported 
by Kushner et al., SARS CoV-2 synovial fluid PCR was also 
positive [10]. The mechanism of viral inoculation remains 
unclear.

Some drugs prescribed during COVID may be respon-
sible for arthritis that could be confounded with ReA. 
Favipiravir is a pyrazine derivative that inhibits viral RNA-
dependent RNA polymerase. This drug, prescribed in three 
cases among patients included in this review [18, 19, 29], 
may induce hyperuricemia and acute gouty arthritis [63]. 
However, the authors of these articles did not report hyper-
uricemia in included cases.

Interferon β1 treatment may be responsible for inflam-
matory rheumatic diseases in non-COVID patients [64, 65]. 
Only one patient included in our review received Interferon 
β1 treatment and showed hip involvement without signs 
of psoriasis or rheumatic arthritis, with a recovery within 
5 days [21].

The management of COVID-19 ReA did not differ from 
classic forms. NSAIDs remain the first-line treatment leading 
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to the alleviation of articular manifestations. Systemic or 
intraarticular steroid injections can also be indicated.

This updated review summarizes the different clinical, 
biological, and imaging features of ReA related to COVID-
19. The main limitations are related to the paucity of series 
with large sample size and the limited duration of follow-
up after COVID-19. A longer follow-up may clarify the 
effect of COVID-19 disease on the frequency of rheumatic 
diseases.

Conclusion

The diagnosis of ReA should be considered in patients 
with a new onset of arthritis following COVID-19 infec-
tion. Despite its rarity, ReA may occur with different clini-
cal manifestations such as arthritis, enthesitis, or dactylitis. 
Synovial fluid analysis remains essential to exclude differen-
tial diagnoses. Clinical management is similar to other forms 
of ReA. Coronavirus should be added to the list of agents 
associated with ReA.

A longitudinal follow-up of these patients is needed to 
assess the evolution of these cases to radiographic axial 
spondyloarthritis.
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