
Migliorini et al. 
Journal of Orthopaedic Surgery and Research          (2023) 18:205  
https://doi.org/10.1186/s13018-023-03651-6

REVIEW

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

Journal of Orthopaedic
Surgery and Research

Reactive arthritis following COVID‑19 
current evidence, diagnosis, and management 
strategies
Filippo Migliorini1,2*   , Andreas Bell2, Raju Vaishya3, Jörg Eschweiler1, Frank Hildebrand1 and Nicola Maffulli4,5,6 

Abstract 

Background  Immune-mediated conditions associated to Corona Virus Disease-19 (COVID-19) have been reported, 
including vasculitis, antiphospholipid antibody syndrome, myositis, and lupus. Emerging studies have reported the 
potential occurrence of reactive arthritis in patients previously infected with COVID-19. This systematic review sum-
marised the current evidence on the occurrence of reactive arthritis in patients previously infected by COVID-19.

Methods  This study was conducted according to the 2020 PRISMA guidelines. All the clinical investigations describ-
ing the occurrence of reactive arthritis following COVID-19 were accessed. In September 2022, the following data-
bases were accessed: PubMed, Web of Science, Google Scholar, Embase. The generalities of the study were extracted: 
author, year and journal of publication, country of the main author, study design, sample size, mean age, number of 
women, main results of the study. The following data on COVID-19 severity and management were retrieved: type of 
treatment, hospitalization regimes (inpatient or outpatient), admission to the intensive care unit, need of mechani-
cal ventilation, pharmacological management. The following data on reactive arthritis were collected: time elapsed 
between COVID-19 infection to the onset of reactive arthritis symptoms (days), pharmacological management, type 
of arthritis (mono- or bilateral, mono- or polyarticular), extra-articular manifestations, presence of tenosynovitis or 
enthesitis, synovial examination at microscopic polarised light, imaging (radiography, magnetic resonance, sonogra-
phy), clinical examination, laboratory findings.

Results  Data from 27 case reports (54 patients) were retrieved, with a mean age of 49.8 ± 14.5 years. 54% (29 of 54 
patients) were women. The mean time span between COVID-19 infection and the occurrence of reactive arthritis 
symptoms was 22.3 ± 10.7 days. Between studies diagnosis and management of reactive arthritis were heterogene-
ous. Symptoms resolved within few days in all studies considered. At last follow-up, all patients were minimally symp-
tomatic or asymptomatic, and no additional therapy or attentions were required by any patient.

Conclusion  Poor evidence suggests that COVID-19 could target the musculoskeletal system causing reactive arthritis 
at its post infectious stage. COVID-19 can act as a causative agent or as a trigger for development of reactive arthritis 
even without presence of antibodies of rheumatological disorders. Treating physicians should have a high index of 
suspicion while treating post infectious COVID-19 patient with arthralgia.

Level of evidence  Level IV, systematic review.

Keywords  COVID-19, Reactive arthritis, Immunity

*Correspondence:
Filippo Migliorini
migliorini.md@gmail.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13018-023-03651-6&domain=pdf
http://orcid.org/0000-0001-7220-1221


Page 2 of 9Migliorini et al. Journal of Orthopaedic Surgery and Research          (2023) 18:205 

Introduction
Immune-mediated conditions associated to Corona 
Virus Disease-19 (COVID-19) infection have been 
reported, including vasculitis, antiphospholipid anti-
body syndrome, myositis, and lupus [1, 29]. The under-
lying immune mechanisms behind the occurrence of 
immune-mediated manifestations following COVID-
19 deserve further investigation. COVID-19 could 
induce transient immunosuppression [20], which may 
induce to immune-mediated innate response, with a 
marked elevation of IL-2, IL-2R, IL-6, IL-7, IL-8 IL-10, 
IP10, MIP1A, and TNF-α [7, 9, 20, 28, 40, 50]. These 
interleukins are key in the pathogenesis of psoriasis 
and psoriatic arthritis [6, 34, 48]. Hence, elevated lev-
els of Interleukin-17 in serum have been observed also 
in patients with Middle East respiratory syndrome, 
whereas patients with COVID-19 demonstrated ele-
vated circulating Th17 cells [44].

Emerging studies have reported the potential occur-
rence of reactive arthritis in patients previously infected 
with COVID-19. A syndrome consistent with reactive 
arthritis has been described following HIV, Dengue, 
Chickungunya and Parvo virus B19 [33, 38, 39, 52]. An 
extra-articular infection, typically sexually transmitted 
or gastro intestinal, may trigger reactive arthritis [56]. 
Common pathogens are Shigella, Chlamydia Trichoma-
tis, Streptococcus, Yersinia, Salmonella and Compylo-
bacter species [5, 31]. However, reactive arthritis may 
happen also following viral infections [3, 39].

This systematic review summarises the current evi-
dence on the occurrence of reactive arthritis in patients 
previously infected by COVID-19.

Methods
Eligibility criteria
All the clinical investigations describing the occurrence 
of reactive arthritis following COVID-19 were accessed. 
According to the author´ language capabilities, articles 
in English, German, Italian, French and Spanish were 
eligible. Studies with level I–IV of evidence, accord-
ing to Oxford Centre of Evidence-Based Medicine [27], 
were considered. Reviews, animals, in vitro, biomechan-
ics, computational, and cadaveric studies were not eligi-
ble. Only clinical investigation which reported reactive 
arthritis clinically defined by signs of joint inflammation 
(dolor, rubor, calor, tumour, functio lesa, either alone or 
in combination) or by imaging modalities (ultrasounds 
and/or magnetic resonance) were eligible.

Search strategy
This study was conducted according to the 2020 Pre-
ferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) [45]. The following algorithm 
was preliminary pointed out:

•	 Problem reactive arthritis following COVID;
•	 Intervention diagnosis and management;
•	 Outcome clinical outcome.

In September 2022, the following databases were 
accessed: PubMed, Web of Science, Google Scholar, 
Embase. No time constrain was set for the search. The 
following matrix of keywords were used in each data-
base to accomplish the search using the Boolean opera-
tor AND/OR: (COVID-19 OR COVID OR SARS-CoV2 
OR pandemic) AND (reactive) AND (osteoarthritis OR 
arthritis OR knee pain OR ankle pain OR spine pain OR 
shoulder pain OR hand pain). No additional filters were 
used in the databases search.

Selection and data collection
Two authors (F. M. and H. S.) independently performed 
the database search. All the resulting titles were screened 
by hand and, if suitable, the abstract was accessed. The 
full-text of the abstracts which matched the topic were 
accessed. If the full-text was not accessible or available, 
the article was not considered for inclusion. A cross ref-
erence of the bibliography of the full-text articles was also 
performed for inclusion. Disagreements were debated 
and mutually solved by the authors. In case of further dis-
agreements, a third author (F.H.) took the final decision.

Data items
Two authors (F.M. and N.M.) independently performed 
data extraction. The generalities of the study were 
extracted: author, year and journal of publication, coun-
try of the main author, study design, sample size, mean 
age, number of women, main results of the study. The 
following data on COVID-19 severity and management 
were retrieved: type of treatment, hospitalization regimes 
(inpatient or outpatient), admission to the intensive care 
unit (ICU), need of mechanical ventilation, pharmacolog-
ical management. The following data on reactive arthritis 
were collected: time elapsed between COVID-19 infec-
tion to reactive arthritis symptoms (days), pharmaco-
logical management, type of arthritis (mono- or bilateral, 
mono- or polyarticular), extra-articular manifestations, 
presence of tenosynovitis or enthesitis, synovial examina-
tion at microscopic polarised light, imaging (radiography, 
magnetic resonance, sonography), clinical examination, 
laboratory findings.

Synthesis methods
The statistical analysis was performed by the main author 
(F.M.) using the software IBM SPSS (version 25). The 
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arithmetic mean and standard deviation were used for 
continuous variables.

Results
The literature search resulted in 8704 articles. Of them, 
1989 were excluded as they were duplicates. A further 
6688 articles were excluded with reason: no matching 
the topic of interest (N = 6357), study type not adequate 
(N = 301), with uncertain results or diagnosis (N = 15), 
not reporting any data on the outcomes of interests 
(N = 12), language limitation (N = 3). Finally, 27 case 
reports were included in the present systematic review. 
The results of the literature search are shown in Fig. 1.

Study characteristics and synthesis of results
Data from 54 patients were retrieved, with a mean age of 
49.8 ± 14.5  years. 54% (29 of 54 patients) were women. 
Most studies were conducted in India, Pakistan, Italy and 
United Kingdom. Two cases per country were reported 
in Japan, Libanon, Saudi Arabia, Turkey, USA, whereas 
Denmark Iran Germany, Kazakhstan, Portugal, and Sin-
gapore reported only one case each. The generalities 
and demographic of the included studies are reported in 
Table 1.

Between patient severity of COVID-19 was hetero-
geneous. Most patients were affected by mild COVID-
19 and did not require hospitalisation. Few studies 

Fig. 1  PRISMA flowchart of the literature search
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observed the occurrence of reactive arthritis in inpa-
tients who experienced more severe COVID-19 [22, 26, 
35, 43, 53, 54, 57, 58, 63] and required intensive cares 
and/or mechanical ventilation [22, 43]. The mean time 
span between COVID-19 infection and the occurrence 
of reactive arthritis symptoms was 22.3 ± 10.7  days. An 
overview of the pharmacological management, body 
location, and main findings of the included studies is 
shown in Table 2.

Discussion
Low quality evidence suggests that COVID-19 infection 
can act as a causative agent or as a trigger for the devel-
opment of reactive arthritis even in patients who did not 
show the antibodies of rheumatological disorders. The 
diagnosis was made by exclusion: all patients shared a 
previous COVID-19 infection approximatively 22  days 
prior of the symptoms. This length is similar to what 
described in other reactive arthritis, which is approxi-
mately between few days to 4 weeks after an infection 

[25, 60]. All cases resolved within few days in all studies 
considered. At last follow-up, all patients were minimally 
symptomatic or asymptomatic, and no additional therapy 
or attentions were required by any patient.

The pharmacological management was heterogene-
ous. The therapy lasted five to 42  days. NSAIDs should 
be used as first line and are recommended in treat-
ment of peripheral arthritis [16, 21, 36]. Indeed, among 
the included studies, NSAIDS, including etoricoxib, 
celecoxib, indomethacin, naproxen, and ibuprofen were 
the most commonly administered compounds [11, 17, 
19, 22, 23, 26, 30, 35, 37, 42, 43, 49, 53, 57, 58]. The most 
common orally administered steroids were 10–80  mg 
prednisolone [4, 10, 17, 19, 23, 26, 42, 54, 57], and 4–8 mg 
of methylprednisolone [2, 15]. Two authors performed 
intra-articular injections of steroids (e.g. triamcinolone) 
[41, 43], and one administered 120 mg methylpredniso-
lone intra-muscular daily [11]. The intra-articular use of 
steroids in mono- or oligoarthritis demonstrated efficacy 
in previous studies [47, 59]. Opioids (e.g. oxycodone) 

Table 1  Generalities and patient baseline of the included studies

RCT​—Randomised controlled trial

Author and year Journal Country Patients (n) Mean age

Baimukhamedov et al. 2021 [2] Lancet Rheumatol Kazakhstan 1 67

Basheikh et al. 2022 [4] Cureus Saudi Arabia 1 43

Cincinelli et al. 2021 [10] Medicine Italy 1 27

Coath et al. 2020 [11] Rheumatology United Kingdom 1 53

Danssaert et al. 2020 [13] Cureus USA 1 37

De Stefano et al. 2020 [14] Ann Rheum Dis Italy 1 30 s

Di Carlo et al. 2021 [15] Clin Exp Rheumatol Italy 1 55

Fragata et al. 2020 [19] Acta Reumatol Port Portugal 1 41

Gasparotto et al. 2022 [22] Clin Rheumatol Italy 1 60

Ghauri et al. 2020 [41] Int J Clinl Rheumatol Pakistan 1 34

Gibson et al. 2020 [23] Rheumatol Adv Pract United Kingdom 1 37

Hasbani et al. 2021 [17] Reumatismo Libanon 2 41

Hønge et al. 2021 [26] Bmj Case Reports Denmark 1 53

Jali et al. 2020 [30] Cureus Saudi Arabia 1 39

Kocyigit et al. 2021 [35] Rheumatol Int Turkey 1 53

Liew et al. 2020 [37] J Clin Rheumatol Singapore 1 47

Mukarram et al. 2021 [42] Case Rep Rheumatol Pakistan 5 39.4

Ono et al. 2020 [43] RMD Open Japan 1 50 s

Pal et al. 2022 [46] Reumatol Clin India 23 42.8

Parisi et al. 2020 [49] Lancet Rheumatol Italy 1 58

Saikali et al. 2021 [51] Immun Inflamm Dis USA 1 21

Saricaoglu et al. 2020 [53] J Med Virol Turkey 1 73

Schenker et al. 2020 [54] Rheumatology Germany 1 65

Shokraee et al. 2021 [57] Trop Dis Travel Med Vaccines Iran 1 58

Sureja et al. 2021 [58] Rheumatol Adv Pract India 1 27

Waller et al. 2020 [61] Rheumatol Adv Pract United Kingdom 1 16

Yokogawa et al. 2020 [63] Ann Rheum Dis Japan 1 57
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were also administered orally [13, 58]. Disease-modifying 
antirheumatic drugs (DMARDs) such as sulfasalazine 
can also be used [55]. Recently, biologics have also been 
introduced in the management of ReA [64]. Among the 
included studies, even if less commonly administered, 
intra-muscular and oral dilaudid [13], neurontin [13], 
TNF α inhibitor [51], certolizumab [51], 1 g sulfasalazine 
[17], 20 mg leflunomide [42], and 200–400 mg hydroxy-
chloroquine daily [42, 46] were also used. One author 
also administered 15 mg methotrexate weekly [2, 46].

At plain radiography, an effusion was reported in two 
patients in plain radiographies [26, 37]. Most patients did 
not evidence any bony involvement [4, 17, 22, 30, 35, 41, 
43, 53], whereas in two cases mild sclerotic changes were 
noted [37, 51]. At magnetic resonance imaging, mild 
effusion, with aspecific soft tissue swelling and subcuta-
neous and bone marrow oedema were evidenced [11, 13, 
17, 41, 51, 57]. At joint sonography, synovitis and articu-
lar effusion were reported [15, 22, 35, 41, 57] [49]. Four 
studies documented the involvement of surrounding ten-
dons [13, 15, 17, 46]. Most of patients who had reactive 
arthritis at the ankle evidenced enthesitis of the Achilles 
tendon [23, 26, 43, 46, 49]. A mild inflammatory hyper-
cellularity [22, 43] of synovial aspirate, with no evidence 
of crystal deposition [22, 26, 35, 37, 63], was found in 
most patients at polarized light microscopic examination.

The location of reactive arthritis was heterogeneous. 
Similar to other spondiloarthropathies, reactive arthri-
tis has a tendency to affect the lower extremities and 
can present with enthesitis and dactylitis [21, 32, 56]. 
Indeed, the knee was the most common location of the 
pain, followed by the hand and the ankle. Less common 
locations were the spine and sacroiliac joint, foot, wrist 
and the hip. Articular involvement in reactive arthri-
tis can be either monoarthritis or oligoarthritis [21, 32]. 
Hence, most patients had an oligoarthritis [2, 11, 17, 19, 
22, 23, 26, 30, 42, 43, 46, 49, 51, 53, 54, 57, 58, 61, 63], 
and some a monoarticular involvement [10, 13–15, 35, 
37, 41]. With regards to the body location (right and left) 
of reactive arthritis, the distribution of the involved joints 
was bilateral [2, 17, 19, 23, 30, 42, 43, 46, 51, 54, 58, 61], 
or involved only one side of the body [10, 13–15, 22, 26, 
35, 37, 41, 49, 57]. There was no symmetrical distribution 
in most bilateral cases. At clinical examination, warmth, 
redness, swelling, and decreased range of movement was 
reported by most authors [10, 13, 15, 22, 23, 30, 37, 41, 
53, 58, 61, 63]. Most patients had no associated extra-
articular manifestations. A few patients reported asso-
ciated psoriasis [14, 46], bilateral conjunctivitis [4, 46], 
myalgia [46], balanitis [4, 37], and symmetrical vasculitis 
at the calf [54, 61] and trunk [61]. Additional symptoms, 
including fever, cough, nausea, diarrhoea, and dysgeusia 
were inconstant.

Serological results were also heterogeneous. C-reactive 
protein was positive in some patients [2, 4, 11, 15, 17, 23, 
26, 35, 46, 49, 53, 54, 63], but not in other patients [13, 
19, 22, 30, 43]. Almost all authors investigated the pres-
ence of antibodies of rheumatological disorders, and 
their presence was inconstant. Of 54 patients, 14 (26%) 
had antibodies. One patient presented anti-carbamylated 
protein antibody (ACPA) [2], one presented antinuclear 
antibodies (ANA) [13], two rheumatoid factor (RF) [2, 
58], and 11 positive HLA-B27 [11, 17, 46, 54]. These data 
are consistent with the current evidence, which estimated 
that 30% to 50% of patients with reactive arthritis have 
associated positive HLA-B27 [8, 24], and that the disease 
is five times more prevalent in patients who are HLA-B27 
positive compared to the general population [12, 18, 62]. 
Most patients have no history of autoimmunity, inflam-
matory bowel disease or travel history, and had been pre-
scribed no new medication.

The results of the present systematic review must be 
considered in the light of some important limitations. 
All included studies are case reports, and the results are 
subjected to several confounders. Case reports lack of 
generalisability to larger populations of patients, with 
high risk of over- or mis-interpretation when generalized 
to clinical practice. In conclusion, the results of the pre-
sent study lack of generalisability to larger populations 
of patients, with high risk of over- or mis-interpretation 
when generalized to clinical practice. Between studies 
heterogeneity in diagnosis, treatment, examinations, and 
patient’s ethnicity were evident. Established diagnostic 
or classification criteria for reactive arthritis are missing; 
the American College of Rheumatology (ACR) proposed 
general principles in a 1999 workshop [56]. A registry to 
collect information on de novo autoimmune presenta-
tions would be highly informative. Deeper understand-
ing of the immune mechanism related to COVID-19 
may useful opportunity to further investigate the immu-
nopathogenic mechanisms capable of promoting or con-
trasting the development of specific rheumatic diseases. 
Close monitoring on the prevalence and expressiveness 
of rheumatic disorders is required.

Conclusion
Poor evidence suggests that COVID-19 could target the 
musculoskeletal system causing reactive arthritis at its 
post infectious stage. COVID-19 can play as a causative 
agent or as a trigger for reactive arthritis development 
even in patients without presence of antibodies of rheu-
matoid disorders. The treating physician or rheumatolo-
gist should have a high index of suspicion while treating 
any post infectious COVID-19 patient with arthralgia.
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