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ABSTRACT
Coronavirus disease 2019 (COVID-19) is an infectious disease, caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). The relationship of COVID-19 with rheumatological disorders has been researched since 2019. Rheumatoid
arthritis (RA) is one of the most common rheumatoid diseases. The relationship between RA and COVID-19 is particularly
interesting due to common cytokines in etiopathogenesis. SARS-CoV-2 was involved in triggering RF-positive and ACPApositive arthritis, which might be diagnosed as rheumatoid arthritis, but we cannot rule out the possibility that the onset of this
arthritis could have been coincidental. We report the case who has the first flare of RA with a high titer of Rheumatoid Factor
(RF) and Anti Citrullinated Protein Antibody (ACPA) after mild SARS-CoV- 2 infection.
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INTRODUCTION
Rheumatoid arthritis (RA) is an autoimmune disease
characterized by joint inflammation, which affects approximately
1% of the population. Multiple genetic and environmental
factors have been associated with an increased risk for RA. Of
these, the strongest associations have been seen with female
sex, a family history of RA. There is also renewed interest in
mucosal inflammation and microbial factors as contributors to
the development of RA (1). The relationship between RA and
infectious diseases is very complex. Few studies have a possible
link between breathing and lung-related viral infections and
the development of RA (2). In a large Korean study, the authors
watched that infections with endemic human coronavirus,
parainfluenza virus, and metapneumovirus coincided with an
increased rate of development of RA (3). It is still discussed that
seropositive arthritis can be triggered by COVID-19 infection.
(4) Herein we report a young male patient with the onset of
seropositive RA after mild COVID-19 infection.

CASE REPORT
A 23-year-old male patient has been admitted to the Physical
Medicine and Rehabilitation (PMR) outpatient clinic with
complaints of widespread arthralgia, muscle pain, and fatigue
for three days. No swollen, tender, or restricted joints were
found in his examination. He had no neurological deficits.
Sacroiliac compression tests were bilaterally negative. Schober
test was measured 6 cm. Skin examination was normal. His
body temperature was 36.5°C. He never had similar complaints
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before. He stated that there is no rheumatological disease in the
family. There was no additional feature in his rheumatological
questioning. He said he had no sore throat, runny nose,
headache, or cough. He had no history of smoking. There
was no history of suspicious contact with a COVID-19 case.
Laboratory tests showed white blood cell (WBC) of 5.66×103/
μL, platelet of 305×103/μL, Sedimentation rate of 41 mm/h,
D-dimer of 0.6, and C-reactive protein (CRP) of 82 mg/dL.
COVID-19 polymerase chain reaction (PCR) test performed
on the patient’s nasopharyngeal swab was positive (Table 1).
COVID-19 involvement was not detected in lung tomography.
The patient was quarantined at home. Favipiravir starting dose
was 2×1600 mg on the first day, then four days maintenance dose
was continued with 2×600 mg. Low molecular weight heparin
Enoksaparin Sodium at a dose of 1×40 mg (Equivalent to 4000
anti-Xa IU) was started. Completing the 14-day quarantine
period, the patient applied to the PMR outpatient clinic for
control. He stated that his complaints of weakness and fatigue
decreased, but joint pain continued, especially in the hand joints.
On examination, bilateral 2nd and 3rd metacarpophalangeal joints
and bilateral 2nd and 3rd proximal interphalangeal joints were
swollen and sensitive to pressure. Periarticular osteoporosis,
subchondral cysts, erosion, and narrowing of the bone marrow
were not detected on hand radiography. CRP decreased to
57,37. Sedimentation was 41, D-dimer was persisting at 0.6;
his hemogram was normal. RF 116,4 positive at high titer, anticcp> 200 positive at high titer. There was no cough or shortness
of breath. Lung sounds were natural. Internal medicine was
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consulted in terms of additional infection and prolonged
COVID-19 infection, no additional infection was detected,
and prolonged COVID-19 was not considered. The patient was
referred to the Rheumatology outpatient clinic. He was evaluated
as early RA according to the American College of Rheumatology
(ACR) 2010 criteria. Low dose corticosteroid and Leflunomide
10 mg 1×1 were started. The patient came for control one month
later. This time CRP had decreased to 24. Sensitive and swollen
joints were not detected. He was followed up in the outpatient
clinic without any change in his treatment. Although the acute
phase reactants continue to decrease, the RF titer remains high.
Anti-CCP titer could not be followed by economic concerns.
Table 1. Laboratory findings of clinical course
On
Admission
WBC (×103/μl, 3.5-10.5)
Neutrophil#(103/μl, 1.7-73.95)
Neutrophil% (42-72)
Lymphocyte# (103/μl, 0.9-2.9)
Lymphocyte % (23-50)
Hemoglobin (g/dl, 13.5-17.5)
Platelet (×103/μl, 150-450)
Urea (mg/dL, 17-43)
Creatinine (mg/dL, 0.67-1.17)
Uric acid (mg/dL, 3.5-7.2)
AST (IU/L, 0-50)
Sedimentation rate (mm/h, 2-15)
CRP (mg/L, 0-5)
D-dimer (mg/L, 0-0.55)
RF (IU/mL, 0-14)
Anti-CCP (U/mL, 0-5
COVID-19 PCR from
nasopharyngeal swab

5.66
49.3
29.9 L
2.53
41.3
13.5
305
20
0.78
29
41 H
82,68 H
0.6 H

When
arthritis
develops
(day15)
8.03
3.95
49.3
2.53
31.5
13.5
306
18
0.66
6.3
25

One month
after
treatment
(day 45)
8.17
4.10
50.2
2.79
34.1
15.4
302
19
0.76

57,37 H
0.6 H
112.1 H
>200

24,28 H

16

116.4 H

Positive

Anti-CCP: Anti- Cyclic Citrullinated Peptide; AST: aspartate transaminase; CRP: C-reactive protein;
PCR: polymerase chain reaction; RF: Rheumatoid Factor, WBC: white blood cell.

DISCUSSION
Novel coronavirus disease-2019 (COVID-19) has been a global
pandemic since November 2019. It has a broad clinical spectrum
from asymptomatic or mild forms to clinical conditions that
may lead to multi-organ failures(5). Studies have shown that
among COVID-19 patients, myalgia is the most common
musculoskeletal symptom observed with a prevalence ranging
from 30 to 36% (6,7). The number of COVID-19 positive patients
presenting with pain, while without any initial respiratory
tract symptoms were remarkable (8). Joob et all reported that
arthralgia may be the first symptom of COVID-19 (9). Weakness
and fatigue are also known to be frequently seen in COVID-19
infection (10). Our case presented with arthralgia, myalgia, and
weakness without fever and lung findings. COVID-19 should be
kept in mind for patients who apply to PMR outpatient clinics
with these complaints and should be vigilant. In addition,
distance and protective equipment rules should be followed not
only in areas reserved for COVID-19 patients but also in other
polyclinics.
Since the outset of the COVID-19 pandemic, numerous risk
factors for the severe disease have been identified. The relationship
between rheumatological diseases and COVID-19 is also one
of the topics that are curious and continue to be investigated
(11). A growing number of cases of COVID-19-related arthritis
are being reported in the literature. Some of these are cases of

reactive arthritis that develop after COVID-19 infection. That
was negative for rheumatoid factor (RF) and anti-citrullinated
protein antibody (ACPA) (12,13). However, cases like our patient
who developed seropositive rheumatoid arthritis after COVID-19
are really interesting. Roongta et al. describe a 56-year-old female
patient who was treated as post-covid reactive arthritis but
developed seropositive RA during follow-up. They also stated
that they had six more patients diagnosed with seropositive RA
after COVID-19. All these patients have previously documented
negative serology (14). Perrot et al. reported a 60-year-old female
who developed seropositive rheumatoid arthritis 25 days after
COVID-19 infection with lung involvement. In this case, she
was already detectable ACPA when the patient tested positive
for SARS-CoV-2; however, by the time she developed arthritis,
her ACPA titers had substantially increased. They thought that
COVID-19 infection was a factor that would trigger the onset
of RA in this patient who did not have joint pain before (15).
Baimukhamedov et al. reported a 67 years-old male patient who
developed arthritis with a high RF approximately one month after
the resolution of COVID-19 symptoms and almost 5 months later
progressive increase of ACPA. This patient also has no previous
joint pain and COVID-19 has progressed with lung involvement.
It is noteworthy that the patient’s RF value before COVID-19 was
negative (16). We did not measure autoantibody levels before
the onset of symptomatic arthritis. However, we know that the
patient did not have joint complaints before. Contrary to the
seropositive cases that developed after COVID-19, our patient
did not have lung involvement and the severity of COVID-19
disease is milder.
Triggering of autoimmunity by COVID-19 infection has been
proposed. Autoimmune diseases like lupus, Kawasaki disease,
systemic vasculitis, APLA syndrome have been reported postCOVID-19 (4). Vlachoyiannopoulos et all tested the sera of 29
unselected severely ill patients with COVID-19 with positive
SARS-CoV-2 PCR and found that one patient was positive for
anti-CCP Antibodies (17). Derksen et al have conducted serology
studies on 61 patients, 5 weeks after COVID-19 infection, and
found no increase in the incidence of anti-citrullinated cyclic
peptide (anti-CCP) antibodies. Also, they found that the clinical
and autoantibody characteristics of three patients from another
cohort with seroconversion were similar to the regular patients
with RA. However, pre-infection serological data are lacking.
The main question raised is whether the development of postCOVID RA is coincidental or connected (18)? The relationship
between RA and infectious diseases is very complex. Few studies
have investigated a potential link between respiratory viral
infections and the development of RA(2). In a large Korean
study, the authors observed that infections with endemic
human coronavirus, parainfluenza virus, and metapneumovirus
coincided with an increased rate of development of RA(3). Thus,
the COVID-19 pandemic maybe could potentially lead to an
increase in cases of RA.
Cytokine pathways and their signaling can be the cause of the
onset and pathogenesis of many diseases such as autoimmune
diseases and COVID-19 infection (19). Rheumatoid arthritis
is a chronic and systemic autoimmune response to multiple
joints with unknown ethology. It is characterized by hyperplasic
synovium, production of cytokines, chemokines, autoantibodies
like rheumatoid factor (RF), and anticitrullinated protein
antibody (ACPA). Cytokine-mediated pathways are central to
the pathogenesis of RA. Among the proinflammatory cytokines,
IL-1α/β and TNF-α trigger the intracellular molecular signaling
25
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pathway responsible for the pathogenesis of RA that leads to
the activation of a mesenchymal cell, recruitment of innate and
adaptive immune system cells, activation of synoviocytes which
in term activates various mediators including tumor necrosis
factor-alpha (TNF-α), interleukin-1 (IL-1), interleukin-6 (IL6) and interleukin-8 (IL-8), resulting in inflamed synovium,
increase angiogenesis and decrease lymphangiogenesis (20).
As the same cytokine such as IL-6 and TNF-α activation leads
to over-activation of innate immunity in COVID-19 (2). The
hierarchical order of cytokines involved in COVID-19 is not
yet known, but mediators that are currently therapeutically
targeted in RA and autoinflammatory syndromes seem to be
of central importance (21). Many drugs (Corticosteroids, IL-6
receptor blockers, TNF inhibitors) that are commonly used in
the treatment of RA have been proposed as possible therapies for
COVID-19 as a consequence of the increased knowledge about
the pathophysiology of the infection(2). The cytokines involved in
COVID- 19 and RA are common. This may support the idea that
the onset of seropositive RA can be induced with COVID-19. We
know that inflammatory cytokines are released more in patients
with severe COVID-19 clinic (22). Roongta et all claimed that
moderate to severe lung involvement may be a risk factor for antiCCP antibody generation and in that way RA (14). Derksen et all
expressed severe (pulmonary) inflammation in COVID-19 could
be a trigger for the break of tolerance to citrullinated proteins.
Proinflammatory cytokine levels and neutrophil extracellular
trap formation can indeed provide a source of citrullinated
proteins in an inflammatory pulmonary environment (18). On
the contrary to what is claimed, there was no lung involvement
in our patient and the disease is mild. Derksen et all say that one
could also argue that these potential triggering factors subside as
the SARS-CoV-2 infection wanes. This could reduce the chance
that they would still be involved in causing an ACPA response
many months later (23). They argued that the seroprevalence of
ACPA is not increased after COVID-19 and that most patients
presenting with polyarthritis after COVID-19 look like regular
RA patients. We asked ourselves if our patient had not been
infected with SARS-CoV-2, would he still have developed RA?
We can’t know the answer to this question with our current
knowledge. However, the development of RA in a young male
patient with no family history and no previous joint complaints
is a very rare condition. Perhaps genetic factors may be effective
in these cases (19). We think that COVID-19 may trigger the
development of RA in genetically predisposed individuals It is
probably too early to figure out that this event is only by chance.
Time will tell whether a reasonable connection between these
two events exists, or whether it may be a coincidence, or whether
it may be a coincidence It appears likely that more cases of
seropositive RA after COVID-19 will be reported in the future.
Research needs to focus on large cohorts rather than individual
case studies. This would enable the researchers to find out the key
aspects of the COVID-19 and RA relationship (24).
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