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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent of the coronavirus disease 19 (COVID-
19) pandemic, which is deeply affecting the whole world. In this new case for the scientific world, scientists are investigating
the etiopathogenesis of viral infection-induced damage and have started to focus on the short and long-term immune system
effects and alterations after SARS-CoV-2 infection. The case is here reported of a 53-year-old female patient with acute
monoarthritis after SARS-CoV-2 infection, who responded adequately to 150 mg/day diclofenac treatment, and the available
case reports are comprehensively reviewed. With the focus on arthritis after SARS-CoV2 infection, which emerges as a new
pathological condition associated with COVID-19, it was aimed to examine the possible immunological mechanisms of post-
COVID-19 arthritis based on the current data on SARS-CoV-2 and the known pathogenetic background of viral arthritis.
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Introduction

Since its first appearance in Wuhan, China, SARS-CoV-2,
a new type of coronavirus, has surrounded and shaken the
world with the influence of various mutations and new vari-
ants [1]. COVID-19 has a heterogeneous clinical course;
the asymptomatic course is on one side of the clinical spec-
trum, and multiple organ failure on the other. In susceptible
individuals, an overabundant immune reaction, as well as
the lytic impact of the virus on cells, may contribute to the
emergence of severe clinical symptoms [2, 3]. COVID-19
can lead to a wide variety of complications affecting pul-
monary, neurological, cardiovascular, rheumatological,
dermatological, and many other systems. It is not yet clear
how these complications will progress and whether they are
reversible or not [4].
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It has been argued that there is a potential relationship
between different viral agents, encompassing Epstein-Barr
virus, cytomegalovirus, hepatitis C, parvovirus B19, influ-
enza, and activated autoimmunity [5]. SARS-CoV-2 stimu-
lates interleukin-6-related pathways and induces cytokine
storm and macrophage activation syndrome by this mecha-
nism [6]. Additionally, it can influence the antigen presenta-
tion as well as differentiate interferon-dependent pathways
[7].

The relationship between various infections and joint
involvement has been well defined, particularly based on
reactive arthritis (ReA). The spondyloarthritis spectrum
includes ReA, which is defined as arthritis that mostly
occurs after genitourinary or enteric infection [8]. It has the
clinical nature of arthritis induced by infection of a tissue
distant to the joint rather than an infection affecting primary
joint structures [9]. Although the etiopathogenesis of ReA
has not been fully revealed, it is thought to be the result of
a complex process that passes between triggering environ-
mental factors (infectious agents) and genetic characteristics
[10]. Although various rheumatic and musculoskeletal dis-
orders associated with COVID-19 have been reported [11,
12], there have been no controlled clinical studies on ReA
associated with COVID-19. In this paper, the case is pre-
sented of a patient who developed ReA after COVID-19. It
was also performed a comprehensive review of the literature
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and compile COVID-19-related ReA cases, to be able to
describe the general characteristics of this patient group.

Case presentation

A 53-year-old female patient with a history of hypertension
was admitted to the Emergency Department (ED) in Feb-
ruary 2021 with complaints of headache and loss of taste.
The SARS-CoV-2 PCR test on nasopharyngeal swab sample
performed in the emergency room was positive. The patient,
without hyperpyrexia, dyspnea, cough, asthenia, and lung
signs at that time, was not hospitalized. After 12 days, the
patient presented at the ED again due to worsening of the
clinical condition, cough, sputum, and dyspnea. Bilateral
ground-glass opacity was observed on lung imaging. Blood
tests supported inflammatory status with C-reactive pro-
tein (CRP) 36.15 mg/1 (< 10 mg/1), sedimentation 96 mm/h
(<16 mm/h), hemoglobin (Hb) 11.57 g/dl (11-16 g/dl),
white blood cells (WBC) 11,150/ul (4000-10,000/ul),
neutrophil 8220/ul (1500-5700/ul), lymphocyte 2090/ul
(600-4000/ul), ferritin 318.6 ng/ml (13-150 ng/ml), and
D-dimer 3112 ng/ml (0-630 ng/ml). The patient was hos-
pitalized in the pulmonary medicine department. The naso-
pharyngeal swab test was repeated and positive. The patient
was treated with favipiravir, hydroxychloroquine, azithromy-
cin, anticoagulant (for thromboembolic event prophylaxis),
and oxygen support. On the 15th day of hospitalization, the
patient's complaints decreased significantly, she did not need

Fig. 1 Ultrasonic image of the
left knee. Effusion is markedly
increased P Patella, F Femur,
T Tendon of quadriceps, *Effu-
sion
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oxygen support, and her general condition improved, so she
was discharged. The results of the laboratory were as fol-
lows: Hb 12.81 (11-16 g/dl), WBC 8900/ul (4000-10,000/
ul), neutrophil 5963/ul (1500-5700/ul), lymphocyte 1958/
ul (600-4000/ul), platelet 364,000 (100,000/400000/pul),
CRP 0.78 mg/1 (< 10 mg/1), sedimentation 18 (< 16 mm/h),
uric acid 5.9 mg/dl (3,4-7 mg/dl), creatinine 0.51 mg/dl
(0.7-1.2 mg/dl), ALT 22.20 U/1 (0-41 U/1).

On the 14th day after discharge, the patient presented at
the Physical Medicine and Rehabilitation Clinic with com-
plaints of pain and swelling in the left knee, morning stift-
ness, and limitation of joint movement. The patient had no
history of rheumatic disease, family history of rheumatic
disease, or trauma. She did not report any other recent his-
tory of infection or symptoms. There was no history of ocu-
lar signs suggestive of conjunctivitis or uveitis, and no his-
tory of inflammatory diarrhea or psoriasis. The patient's gait
was antalgic and physical examination revealed tenderness,
swelling, and redness in the left knee. Left knee flexion and
extension measured using a goniometer were recorded as
115° and 140°, respectively. Knee radiography was assessed
and no evidence was found to support the patient's clinical
findings. Ultrasonography revealed effusion in the left knee,
which was evaluated as arthritis (Fig. 1). Arthrocentesis
was performed and 12 ml cloudy-yellow synovial fluid was
aspirated (18.000/mm® WBC of which 80% polymorphonu-
cleates). The synovial fluid culture was negative for micro-
biological agents, and no crystals were detected. Extra-artic-
ular manifestations were not detected. In laboratory tests,
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the results were as follows: Hb 13.62 (11-16 g/dl), WBC
10,610/ul (4000-10,000/ul), neutrophil 5919/ul (1500-5700/
ul), lymphocyte 3714/ul (600—4000/ul), platelet 362,000
(100,000/400000/ul), CRP 10.8 mg/l (< 10 mg/1), sedimen-
tation 30 (< 16 mm/h), uric acid 5.8 mg/dl (3,4-7 mg/dl),
creatinine 0.57 mg/dl (0.7-1.2 mg/dl), ALT 26.22 U/1 (041
U/1), theumatoid factor (RF) negative, anti-citrullinated pro-
tein/peptide antibody (ACPA) negative, antinuclear antibody
(ANA) negative, and human leukocyte antigen B27 (HLA-
B27) negative. Urine and blood cultures were evaluated and
no signs of infection were detected. No increase in proc-
alcitonin value was determined. A urethral swab sample
was taken and a gram-stained smear was examined under
a microscope. The urethral swab cultures and antigen tests
were evaluated, stool cultures were assessed, and no infec-
tion was determined in the results.

There are no established diagnostic or classification cri-
teria for ReA, but the American College of Rheumatology
(ACR) proposed general principles in a 1999 workshop [13].
Considering all these evaluations, it was decided that the
most likely diagnosis was ReA after SARS-CoV-2 infec-
tion. Diclofenac 150 mg/day treatment was started. On the
10th day of treatment, the patient's clinical and laboratory
findings partially improved. Medical treatment was contin-
ued for six weeks, then tapered, and finally discontinued.
Arthritis and inflammatory signs were not observed in the
follow-up examinations (Fig. 2). Significant regression in
edema was confirmed by ultrasonographic evaluation in this
period. Knee range of motion was increased (knee flexion
130° and knee extension 145°). The antalgic gait pattern
improved, and there was no tenderness or redness in the
left knee. The follow-up laboratory results were as fol-
lows: Hb 13.14 (11-16 g/dl), WBC 9200/ul (4000-10,000/
pl), neutrophil 5640/ul (1500-5700/ul), lymphocyte 3512/
ul (600-4000/ul), platelet 344,000 (100,000/400000/ul),
CRP 2.4 mg/l (<10 mg/l), sedimentation 14 (< 16 mm/h),
uric acid 6.1 mg/dl (3,4-7 mg/dl), creatinine 0.68 mg/dl
(0.7-1.2 mg/dl), ALT 36.40 U/1 (0-41 U/).

Search strategy and case selection

A case-based search was conducted according to the
review strategies recommended in the literature [14].
Web of Science, Scopus, MEDLINE/Pubmed, DOAIJ,
and OUCI databases were comprehensively searched.
The available literature was searched with the following
keywords: ‘COVID-19” OR ‘SARS-CoV-2" AND ‘reac-
tive arthritis’ OR ‘acute arthritis’. Case reports in English
were reviewed in patients aged > 18 years. Cases were
excluded if the diagnosis of COVID-19 was not made from
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Fig.2 Timeline of the patient until follow-up examinations

a nasopharyngeal swab test or serological examination.
COVID-19 evaluation with only clinical and radiological
findings was not considered sufficient. Papers that did not
present a case and were published as a letter in reply to a
previous article were excluded. Cases that were thought
to be drug-induced arthritis or when the ReA diagnosis
was uncertain due to a previous history of rheumatic dis-
ease were excluded in the assessment. Case reports that
did not present sufficient clinical data of patients were
excluded. Cases that did not exclude conditions that
could be confused with ReA such as rheumatoid arthri-
tis, crystal arthropathies, and septic arthritis, cases with
suspected trauma, cases that did not present the neces-
sary laboratory and radiological examinations and cases
where information was not provided about treatment and
follow-up processes were excluded in the evaluation. The
titles, abstracts, and full texts of the case reports were
independently reviewed by two authors (BFK and AA) in
terms of the aforementioned criteria. In case of disagree-
ment between the two authors, the papers were reevaluated
and the final decision was made. After implementing these
inclusion and exclusion criteria, 20 papers and 21 cases
were identified for evaluation. Papers published before
July 12, 2021 were reviewed.
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Results

A total of 21 cases from 20 papers and the current case
were recorded, and the main characteristics of the cases
are presented in Table 1 [15-34]. The median age of the
cases was 50 (21-73) years. The ratio of male cases to
females was 7/4. The most frequent comorbidities were
hypertension (n=5) and diabetes mellitus (n =3).

The diagnosis of COVID-19 was confirmed using
nasopharyngeal swab tests in 20 cases and using sero-
logical methods in 2. Hospitalization due to COVID-19
was reported in 9 cases and there was no hospitalization
in 12 cases (in one case, no information was available
on this subject). Additionally, intensive care unit (ICU)
admission was reported in 3 cases. The median duration
between diagnosis of COVID-19 and ReA was 18 (7-90)
days.

Axial involvement was detected in 2 cases, monoarthri-
tis in 10 cases, oligoarthritis in 5 cases, and polyarthritis
in 5 cases. The affected joints are presented in Table 2.
Enthesitis was reported in one case and there were no
cases with dactylitis. Extra-articular signs were present
in 2 cases as balanitis and skin lesions.

RF concentration was not reported in 5 cases, it was
above the determined range in one case, and within nor-
mal limits in 16 cases. The ACPA level was not evaluated
in 8 cases and was within the normal range in 14 cases. A
high ACPA level was not determined in any case. ANA
was not evaluated in 7 cases, it was positive in one case,
and within the normal range in 14 cases. HLA-B27 was
not evaluated in 11 cases, and in the remaining 11 cases,
4 were HLA-B27 positive and 7 were negative.

Synovial fluid culture was evaluated in 5 cases and was
negative. Crystals in synovial fluid were investigated in 7
cases and were negative. Synovial real-time polymerase
chain reaction for SARS-CoV-2 was assessed in 5 cases
and was negative.

Radiological involvement (with X-Ray, ultrasonogra-
phy, computed tomography, or magnetic resonance imag-
ing) was not assessed in 5 cases. Radiological involve-
ment was detected in 12 cases and not detected in 5 cases.
C-reactive protein (CRP) data were not available in 5
cases. In the remaining cases, it was reported as high in
5 cases and the normal range in 11 cases.

In 18 cases, non-steroidal anti-inflammatory drugs
were administered alone (n=35) or along with other
drugs (n=13) to treat ReA. In 14 cases, steroids were
used alone (n=3) or along with other drugs (n=11). Sul-
fasalazine was administered in one case and certolizumab
was used in another case. In one case, the ReA treatment
was not specified.

@ Springer

Discussion

Various viral agents may influence the emergence of dif-
ferent autoimmune disorders in individuals with immune
system vulnerability [35]. In previous viral outbreaks such
as influenza, Zika, and Ebola, clinical pictures have been
reported of Guillain-Barré syndrome, transverse myelitis,
type 1 diabetes, vasculitis, antiphospholipid syndrome,
and arthritis [36]. Although different mechanisms have
been suggested in the etiopathogenesis of virus-induced
arthritis, molecular mimicry has been the most empha-
sized [26, 36]. Molecular mimicry triggers humoral and
cellular autoreactivity in the host at the end of the process
by which the epitope cross-reacts between a viral agent
and the host [37]. SARS-CoV-2 proteins demonstrated one
minimum match to human protein in a peptidome compari-
son covering 37 viral proteins [38]. The stated similarities
may lead to intolerance of the body’s own peptides and
induce various autoimmune disorders and clinical arthritis.

ReA is diagnosed more frequently in young adults and it
has been revealed that cases are concentrated between the
ages of 18 and 40 years [39]. The median age of ReA cases
after COVID-19 was seen to be 50 years and was consid-
ered to be slightly higher than the literature data. Asymp-
tomatic COVID-19 patients often consist of a young popu-
lation. Therefore, young adults may have been diagnosed
relatively less and the median age may have increased.
The incidence of ReA is high in the male population [40,
41], and post-COVID-19 ReA cases also support this data.

Less than half of the patients had been hospitalized for
COVID-19, and only three patients had a history of ICU
treatment. This result supports the view that there is no
link between the clinical severity of COVID-19 and the
development of ReA.

Considering the worldwide frequency of COVID-19 and
the size of the affected population, the number of reported
COVID-19-related ReA cases is low. When the reported
cases are examined, the rate of cases with enthesitis, dac-
tylitis, and extra-articular manifestations is lower than the
literature data [42]. The use of hydroxychloroquine and
corticosteroids for treating SARS-CoV-2 infection, which
has the potential to prevent arthritis, enthesitis, dactyli-
tis, and extra-articular manifestations, may explain these
results. Although hydroxychloroquine is ineffective for
treating COVID-19, it was preferred in the early stages of
the pandemic [43].

The duration between COVID-19 diagnosis and ReA
varied between cases. However, it was seen that arthritis
generally appeared after acute infection and during the
recovery period (median: 18 days). Clinical data of ReA
indicate that oligoarticular involvement predominates,
followed by monoarthritis with prominent involvement
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Table 2 Affected Joints in ReA

Cases Affected joint Total. r}umber of Number of cases With arthritis ~ Gender of the cases
arthritis in the specified joint
Knee 10 8 3Fand 5M
Ankle 10 7 2Fand 5M
Proximal interphalangeal 9 4 2Fand2M
Distal interphalangeal 6 3 2Fand 1 M
Sacroiliac 6 3 1Fand2 M
Metacarpophalangeal 5 3 2Fand 1 M
Wrist 5 4 2Fand2 M
Elbow 2 1 1M
Metatarsophalangeal 1 1 1M
Midfoot® 1 1 IF
Hip 1 1 1F
Interphalangeal 1 1 1M
Costovertebral 1 1 1M
Costotransverse 1 1 1M

* Affected joints are not specified, ReA Reactive arthritis, F Female, M Male

of the lower extremity joints [40, 44]. Monoarthritis was
the most common form of involvement in ReA cases after
COVID-19, followed by oligoarthritis and polyarthritis at
equal rates. The most commonly involved joints were the
knee, ankle, and proximal interphalangeal joint. Lahu et al.
[40] reported the most commonly involved joints in ReA
to be the knee, talocrural (ankle), and metatarsophalangeal
joints, which were consistent with the current results. The
presence of polyarticular involvement with the involve-
ment of the hand joints in ReA cases after COVID-19 is
compatible with the clinical status of other viral-associ-
ated arthritises, which occur with a polyarticular pattern
similar to rheumatoid arthritis [45].

HLA-B27 positivity has been reported at different rates
in ReA. Although a study that presented HLA-B27 posi-
tivity below 10% and claimed that there was no difference
from the control group [46], there are also studies reporting
it as 36% and 50-80% [47, 48]. There was positivity in 4
of 11 (36.4%) post-COVID-19 ReA cases whose HLA-B27
status was evaluated in the literature. HLA-B27 positivity
is not necessary for developing ReA, but it has a potenti-
ating effect. The presence of HLA-B27 acts by presenting
antigenic parts to T cells, changing the self-tolerance of the
immune system, increasing the level of tumor necrosis fac-
tor-alpha, and prolonging the life cycle of micro-organisms
in the host [49].

Virus-induced arthritis should be considered a diagnosis
of exclusion, and extensive testing should be performed to
rule out other possible diagnoses. Synovial fluid analyses
were not performed in a substantial proportion of cases.
Additionally, the presence of cases unevaluated in terms
of RF, ACPA, and ANA reveals incomplete diagnostic
processes.

Most reported post-COVID-19 ReA cases had a complete
and rapid response to non-steroidal anti-inflammatory drugs,
glucocorticoids, or a combination of the two. This suggests
that post-COVID-19 ReA cases have a mild course and are
not resistant to treatment.

Conclusion

The world is currently trying to fully recognize the con-
sequences of SARS-CoV-2 infection and its effects on
individuals. Since the early days of the pandemic, great
advances have been made in gaining a more accurate infor-
mation about viral pathogenicity, but there are still many
issues to be explored in this area. From the beginning of the
pandemic, an increasing number of cases of COVID-19-re-
lated arthritis have been reported, so the need has arisen for
researchers to focus more on this area. This paper provides
areview of the general characteristics of COVID-19-related
ReA cases published in the literature up to the specified date.
To be able to differentiate ReA from diseases that may pre-
sent with similar clinical pictures, comprehensive clinical
and laboratory investigations, synovial fluid analysis, and
close follow-up of the patient are essential.
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