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Abstract

Long-term sequel of acute COVID-19, commonly referred to as long COVID, has affected millions of patients worldwide.
Long COVID patients display persistent or relapsing and remitting symptoms that include fatigue, breathlessness, cough,
myalgia, arthralgia, sleep disturbance, cognitive impairment and skin rashes. Due to the shared clinical features, laboratory
and imaging findings, long COVID could mimic rheumatic disease posing a diagnostic challenge. Our comprehensive
literature review will help rheumatologist to be aware of long COVID manifestations and differentiating features from
rheumatic diseases to ensure a timely and correct diagnosis is reached.
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Introduction

Post-viral sequelae are reported following many bacterial
and viral infections. Hickie et al. described that 12% of
patients presented with disabling fatigue, musculoskeletal
pain, cognitive difficulties and mood disturbance 6 months
after the diagnosis of a viral illness [1]. Reactive arthritis
following gastrointestinal infections and sexually transmit-
ted diseases (STD) is a well-known phenomenon. Patients
recovering from acute-COVID-19 have also demonstrated a
range of symptoms that have lasted for several months after
recovery. This has been widely known as “long COVID”.
Many studies have evaluated long COVID symptoms in hos-
pitalised patients, which inevitably meant that only the more
severe end of the spectrum was included.

An estimated incidence of long COVID following acute
COVID-19 has been reported to be up to 30% [2]. As per
the Office for National Statistics (ONS), 1.5 million people
living in private households were experiencing self-reported
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long COVID symptoms as of 1 August 2021, in the UK
alone [3]. Of these, 384,000 had or were suspected of having
COVID-19 a year ago. This is defined as symptoms persist-
ing for more than 4 weeks after the first suspected acute
COVID-19 that cannot be attributed to an alternative diag-
nosis [3]. As of the same date, there had been 5.9 million
confirmed cases of COVID-19 in the UK. Community cases
were also not accounted for due to the lack of widespread
testing during the first wave of the pandemic [4]. Along with
the rising incidence of acute COVID-19 cases, the propor-
tion of patients with long COVID will inevitably increase.
Collectively, this highlights the extent of the burden that
long COVID has posed to the current healthcare system in
the UK and across the globe.

The most commonly reported long COVID symptoms
include breathlessness, cough, fatigue, arthralgia, sleep
disturbance and myalgia. Systemic autoimmune rheumatic
diseases (SARDs), including rheumatoid arthritis (RA),
connective tissue disease (CTD), idiopathic inflammatory
myositis (IIM) and fibromyalgia (FM) and chronic fatigue
syndrome (CFS), share similar symptoms with long COVID.
Patients with a history of rheumatic diseases and a previous
diagnosis of COVID-19 who have developed persistent joint
or muscle symptoms pose a significant challenge to clini-
cians. Such patients may be experiencing long COVID or a
flare-up of their pre-existing rheumatic disease.

This article provides a comprehensive literature review
of long COVID symptoms and highlights the differentiating
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features between long COVID and SARD. We also provided
an easy-to-follow management algorithm when facing a
patient with shared clinical features.

Long COVID — definition

Long COVID is defined as a long-term sequel of a SARS-
CoV-2 infection, presenting as continuous or relapsing and
remitting symptoms several weeks after microbiological
recovery, as evidenced by negative SARS-CoV-2 PCR. In
most patients, there is also evidence of radiological and
biochemical recovery. Hence, long COVID represents a
time lag between microbiological and clinical recovery.
Some patients with long COVID may still present with
haematological/biochemical and imaging abnormalities [5,
6].

No clear consensus had been agreed to define long
COVID, with several inconsistencies in the proposed
definitions [7]. Initial reports defined long COVID as the
persistence of symptoms 4 weeks post-recovery from an
acute infection [8]. National Institute for Health and Care
Excellence (NICE) in the UK has named long COVID as
“post-COVID-19 syndrome” [9]. The NICE defines the
post-COVID-19 syndrome as symptoms that arise during
or following an infection consistent with COVID-19. These
symptoms persist for more than 12 weeks and cannot be
attributable to an alternative diagnosis. This has yielded
some clarity regarding the definition of long COVID in the
UK. In October 2021, World Health Organisation (WHO)
has defined long COVID as “post COVID-19 condition”
which occurs in individuals with a history of probable or
confirmed SARS-CoV-2 infection, usually 3 months from
the onset of COVID-19 with symptoms that last for at least
2 months, which cannot be explained by an alternative
diagnosis [10]. It is also referred to as post-acute, chronic
or long haul COVID-19 [8]. For the purpose of this review,
we have used the term long COVID due to its wide usage.

Besides the limited clarity of the definition of long
COVID, the lack of mass testing across the globe during
the first wave of the COVID-19 pandemic resulted in
inconsistent available data. Additionally, the incidence of
asymptomatic disease should also be considered, as this
poses a diagnostic challenge if they develop symptoms
indicative of long COVID. COVID-19 antibody testing
helps to identify past infection, but not every patient may
seroconvert, and the longevity of the antibodies is poorly
understood [11, 12].

The diagnosis of COVID-19, and hence long COVID, can
be made based on a patient’s symptoms retrospectively with
or without a positive SARS-CoV-2 test (PCR, antigen, or
antibody). However, a retrospective diagnosis of COVID-19,
and long COVID, has several limitations.
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Symptoms of long COVID: literature search

It is not well known why some patients develop long
COVID [13]. The current evidence substantiates that
long COVID risk is not linked to the severity of the acute
COVID-19 infection [3]. Although women present with a
survival benefit following an acute COVID-19 infection,
they are more likely to suffer from fatigue after recovery
and to develop long COVID [14, 15].

To understand the full spectrum of long COVID symp-
toms, we performed a comprehensive literature search
using PubMed published between 01 Jul 2020 to 30 Jun
2021. The keywords implemented in the search strategy
were “long COVID” or “post-COVID-19 syndrome” or
“long haul COVID-19” or “chronic COVID-19” or “post-
acute COVID-19” to ensure the full scope of literature was
included. Citations published in any non-English language
were excluded to prevent the misinterpretation of find-
ings during the translation. The search strategy yielded
4913 articles. After screening for relevance, 4726 articles
were excluded, which did not meet our study objectives.
We further reviewed the remaining 187 full-text articles.
This resulted in the exclusion of an additional 144 cita-
tions. We also excluded studies on children with long
COVID, patients who had recovered and the studies which
did not include long COVID symptoms as their primary
study objective. The remaining 43 research articles were
included in our literature review (Fig. 1).

Table 1 summarizes the long COVID symptoms reported
in the literature identified in our search strategy. Fatigue,
dyspnoea, cough, chest pain, dysgeusia/anosmia, myalgia,
diarrhoea, hair loss and myalgia were the most frequently
reported symptoms. A recently published meta-analysis of
long COVID corroborated the following as the most preva-
lent symptoms of long COVID: fatigue (58%), headache
(44%), attention disorder (27%), hair loss (25%) and dysp-
noea (24%) [16]. As per ONS in the UK, fatigue (58%) was
also the most common self-reported long COVID-symptom
followed by breathlessness (42%), muscle ache (32%) and
difficulty in concentration (31%) [3].

Long COVID and rheumatology

Long COVID remains a diagnosis of exclusion, and
patients should be appropriately evaluated before reaching
a final diagnosis. Before confirming long COVID, SARD
should be considered in a differential diagnosis as
manifestations of several rheumatic diseases may mimic
long COVID. The current literature consists of numerous
observational studies and review articles that have outlined
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Fig. 1 Flowchart study selection of long COVID

the long-term consequences of long COVID [24]. Here, we
provide an overview of overlapping features between these
two conditions and explain the possibility of a potential
misdiagnosis if long COVID was not considered during
the work-up of SARD in the post-COVID-19 era.

Blood abnormalities and autoantibodies

Vlachoyiannopoulos et al. reported incidence of
autoantibodies related to SARD in severe acute COVID-
19 cases [25]. Out of a total of 29 patients studied, 69%
of patients were found to have one of the following
autoantibodies suggesting post-COVID-19 autoimmune
reaction: antinuclear antibody (ANA), antineutrophil
cytoplasmic antibodies (ANCA), anti-cardiolipin (aCL),
anti-beta-2-glycoprotein-1 (anti-p2GP1) and anti-cyclic
citrullinated peptide (anti-CCP). The most commonly
observed autoantibodies in COVID-19 patients were ANA,
aCL and anti-p2GP1. There were also four ANCA-positive
patients who tested negative for MPO (myeloperoxidase) and
PR3 (Proteinase 3). Pre-COVID immunology status was not

available in this study. The titre of the autoantibodies when
present was generally low; for example, ANA <1/320. A
further study by Lerma et al. noted similar findings in 25% of
their patients who were ANA positive as per manufacturer-
recommended threshold, and RNP was the most commonly
positive extractable nuclear antigen (ENA) [26]. However,
the titre was low and deemed not clinically significant. The
low titre of ANA or other autoantibodies could result from
transient autoreactive B cell and plasma cell activation [27].
A recent case series by Derken et al. evaluated the serology
of 61 patients 5 weeks after COVID-19 infection but found
no increased incidence of anti-CCP positivity [28].

The duration of positive auto-antibodies presence
following COVID-19 illness is poorly understood. The
pattern of autoantibodies found following infection was
seemed to be due to a reactive phenomenon; hence, we can
extrapolate data from literature studies concerning other
viral illnesses. This would suggest that autoantibodies are
short-lived and fade away eventually in COVID-19 patients
[29]. It is unlikely that patients develop strongly positive
autoantibodies in response to acute SARS-CoV-2 infection.
Therefore, the presence of strongly positive autoantibody
would favour the diagnosis of SARD.

Lymphopenia is a characteristic feature of CTD; yet it is
also observed in patients with long COVID. In a study of 384
patients, the blood abnormalities such as p-dimer, C-reactive
protein (CRP), ferritin noted prior to hospital discharge had
returned to normal in many patients at a median of 54 days
follow-up [6]. Of those with abnormal pre-discharge blood
results, 7.3% of 247 patients had persistent lymphopenia,
whilst 9.5% of 190 patients had elevated CRP at the fol-
low-up. This study emphasises that long COVID should be
included in differential diagnoses in a patient with lympho-
penia and raised inflammatory markers, often encountered
in SARD in an appropriate clinical context. Another study
by Raman et al. reported magnetic resonance imaging (MRI)
changes in post-COVID patients’ lungs, heart, kidneys and
liver who presented with predominant fatigue and breathless-
ness [30]. However, the lack of pre-COVID imaging is a limi-
tation of this study. Interestingly, the abnormalities detected
on the MRI correlated with inflammatory markers such as
CRP. This suggests a potential relationship between chronic
inflammation and organ damage among patients with long
COVID. This further gives rise to the diagnostic challenges
caused by long COVID, in patients with no previous imaging
or blood investigations, particularly in nations with a lower
socioeconomic status.

Elevated IL-6 is associated with persistent pulmonary
lesions in COVID-19 patients following their acute recov-
ery [31]. Also, patients with evidence of pulmonary fibrosis
after recovering from acute COVID-19 had a higher level
of systemic inflammation at admission (ESR, CRP and
D-dimer) and bone marrow suppression as evidenced by
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thrombocytopenia, leukopenia and low haemoglobin [32].
These parameters could be used as a potential biomarker for
long COVID. However, such findings have not been con-
sistently replicated in other studies. Moreno-Perez et al.,
in their study, found that baseline clinical features such as
CRP, p-dimer were not associated to predict long COVID
[5]. Large prospective studies are needed to define the bio-
markers’ association with chronic inflammation in patients
with long COVID.

Lopez-Leon
et al. [16]

16

Augustin et al.

[23]
NA

Arthralgia/inflammatory arthritis

Sykes et al.
[22]
37.3

Respiratory infections can cause an onset of new rheuma-
toid arthritis and a flare-up of an existing RA [33]. Reactive
arthritis typically follows urethral and GI infections and is also
known to occur after viral infections, such as dengue, chikun-
gunya, parvovirus B19 and rubella. COVID-19 has also been
found to cause reactive arthritis and new-onset inflammatory
arthritis typically occurring within a month after its diagnosis
[34, 35]. Several cases of reactive arthritis have been reported
so far after post-COVID-19 infection [36]. They share similar
clinical features such as the onset of reactive arthritis occur-
ring a week after resolution of COVID-19 symptoms, male
predominance with an age range between 40 and 70, lower
extremities involvement and elevated CRP [36].

Arthralgia has been a widely reported symptom of long
COVID. Peterson et al. highlighted in their study that
arthralgia was the most common long COVID symptom
[37]. A systematic review further substantiated these find-
ings that an estimated one in five patients with long COVID
suffers from arthralgia [16].

In a Dutch study of five patients who presented with
inflammatory arthritis 6.6 weeks post COVID-19 infection,
two patients had strongly positive and another patient had
weakly positive anti-CCP antibodies [28]. However, serology
status before the presentation was not available. Based on
clinical phenotype and autoantibodies characterisation, Derk-
sen et al. proposed that the new onset of RA post-COVID-19
could be coincidence rather than causality. Interestingly,
another case report of a middle-aged woman who developed
a seropositive RA with elevated CRP and erythrocyte sedi-
mentation rate (ESR) 2 weeks post-hospital discharge after
a COVID-19 infection had previously tested negative for RF
and anti-CCP. Upon re-testing, this patient had developed
positive RF 131 IU/mL (< 10IU/mL), positive anti-CCP 35
U/mL(<20 U/mL), who also had confirmed synovitis in both
wrist joints on an ultrasound scan (US). This patient needed
methotrexate (MTX) to manage his active RA. Seroconver-
sion with new onset of RA, in this case, suggests COVID-19
infection as a trigger for autoimmunity [38].

Well-designed studies are warranted to confirm or refute
their association with the onset of RA. Nevertheless, it is

Peghin et al.

[21]

NA

Goértz et al.
[20]
NA

Mandal et al.

[6]

NA

Moreno-Pérez
et al. [5]

NA

Huang et al.

[19]
NA

Garrigues et al.

(18]

34

Carfi et al. [17]

Studies

impairment

NA
Includes myalgia, **includes anosmia

Table 1 (continued)
Patient’s
characteristic
Memory loss/

NA not available

s
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recommended that if a patient develops clinical features of
inflammatory arthritis following a COVID-19 infection, the
diagnostic work-up should be similar to a patient with a new-
onset RA in an infection naive patient.

Myalgia/idiopathic inflammatory myositis

Myalgia is a prevalent symptom during the acute COVID-
19 infection. In one study, almost half of their patients
presented with myalgia and 10 out of 37 patients had raised
CK [39]. Evidence of myositis on EMG, MRI and muscle
biopsy following COVID-19 has also been reported, but
there is no evidence to confirm the presence of myositis
specific antibodies [40—42]. Cases of rhabdomyolysis due
to acute COVID-19 have also been reported [43]. Muscle
involvement in long COVID has also been reported as seen
in this case of myocarditis which occurred about a month
after recovering from acute COVID-19 [44].

Myalgia is also a common symptom in patients with
long COVID, SARD and FM. As many as one-third of long
COVID patients suffer from it [3]. Unlike its presentation in
patients with long COVID, myalgia in SARD, such as SLE,
SS, scleroderma and mixed CTD, is commonly associated
with other manifestations, such as Raynaud’s, skin rashes
and strongly positive autoantibodies. For example, a patient
with generalised pain with malar rash and mouth ulcers
raises the possibility of SLE. The autoantibodies commonly
present in SARD include Ro and La, anti-centromere,
anti-Scl-70 and anti-ribonucleoprotein (RNP), anti-smith
(anti-sm) and anti-double-stranded deoxyribonucleic acid
(ds-DNA), which are disease-specific. Clinically significant
titres of these antibodies are less likely to be found in
patients with long COVID [26]. If present, a weakly positive
ANA is a false positive result with no clinical significance
especially in the absence of CTD symptoms. Myalgia in
patients with FM is not commonly associated with muscle
weakness or raised CK, contrary to high CK in IIM.

Breathlessness

Breathlessness is one of the common respiratory symptoms
of long COVID, with a prevalence of about 37%, which
is also frequently present in patients with SARD [45].
Wu et al. demonstrated that persistent physiological and
radiological abnormalities were apparent in 88% and 24%
of patients post-COVID-19 at 12 months after their hospital
discharge, respectively [46]. Breathlessness in patients with
long COVID has also been attributed to immune-mediated
disruption to the autonomic nervous system, resulting in
transient or long-term orthostatic intolerance syndromes
without any structural lung abnormality, or as a result of
pulmonary fibrosis [47]. Therefore, a new event or worsening
of the existing interstitial lung disease (ILD) in a patient
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with SARD could cause a dilemma regarding the underlying
aetiology in a patient recovering from COVID-19. A review
of previous imaging, if available, will help to distinguish
between SARD and SARS-CoV-2-related lung changes [47].
British Thoracic Society (BTS) guidelines recommended a
repeat CXR at 12 weeks to evaluate ILD for patients with
COVID-19 pneumonia [48]. Follow-up imaging with high-
resolution CT (HRCT) should be considered in patients with
persistent imaging changes, if they are symptomatic. The
resolution of lung changes could indicate that initial lung
changes are perhaps due to COVID-19 infection.

The most common CT manifestations of COVID-19 pul-
monary involvement are bilateral, peripheral/subpleural, pos-
terior ground-glass opacities with or without consolidations,
with a predisposition to the lower lung zones [49]. In most
patients, lung imaging changes persisted at hospital discharge
[50]. These changes have resolved in many patients over the
next few days, but in a small proportion of patients, lung
changes had evolved into pulmonary fibrosis [51]. In a study
by Mandal et al., 9% (23/244) of patients had a significant
deterioration in their CXR findings at the median follow-up
period of 54 days [6, 52]. In another study, 42% of patients
demonstrated residual lung changes at the 3-month follow-up
between the first and second CT scans [53]. Imaging findings
often observed in systemic sclerosis are either non-specific
interstitial pneumonia (NSIP) or usual interstitial pneumonia
(UIP), which manifest as ground-glass opacities, and reticula-
tion respectively [54]. These patterns are also seen in patients
with COVID-19 pneumonia. Therefore, a thorough review of
the radiological imaging preceding COVID-19 infection and
evaluating the clinical features and autoantibodies is vital to
establish this distinction.

Similarly, the CT chest findings in patients with I1IM,
anti-synthetase syndrome, systemic sclerosis and mixed
CTD are associated with ILD, which can be mistaken for
COVID-19 pneumonia as all these conditions could present
with ground-glass opacities. Although a rare presentation,
in an estimated 1-8% of cases, pleural effusion may also be
observed in COVID-19 pneumonia [55]. IIM patients may
also have pleural effusion due to underlying malignancy.
When the pleural effusion is present in patients with ILD
in IIM, it may enable the differentiation with COVID-19
pneumonia. Thoracentesis may help to differentiate these
conditions when the diagnosis is ambiguous. Clinical fea-
tures, including Gottron’s papules, heliotrope rash in der-
matomyositis (DM); evidence of myositis on EMG and
histopathology findings in PM; fever, mechanics hands
and rapidly progressive ILD in anti-synthetase syndrome,
coupled with disease-specific autoantibodies will enable to
reach the correct diagnosis. Ground-glass changes in long
COVID frequently presented in the dependent area of the
lung which can be misinterpreted as atelectasis [53]. As
a result, it is pertinent that clinicians are aware of various
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imaging findings and differentiating features which may pre-
sent in patients with long COVID, and SARD will help with
an accurate diagnosis and prevents any management delay.
A lung biopsy may also be considered to ascertain a definite
aetiology of pulmonary involvement if required. Therefore, a
multi-disciplinary team (MDT) approach involving radiolo-
gists, respiratory clinicians and histopathologist is essential
to manage these patients when in doubt.

Dermatological manifestation

A variety of dermatological manifestations following
COVID-19 infection are widely reported. One systematic
review conducted after the first wave of the pandemic
described 27 different skin lesions in patients associated
with COVID-19 infection. These included pernios (16.56%),
morbilliform exanthema (13.50%), vesicular eruption
(13.19%), urticaria (9.82%), erythematous exanthema
(7.98%), papulosquamous-eruption (5.52), retiform purpura
(3.68) and livedo-reticularis lesions (2.76%) [56].

Patients developing new skin lesions following full
recovery from acute COVID-19 infection have also been
recognised. The International Dermatology Registry data
informed that skin symptoms in long COVID are not
uncommon and could last up to 150 days [57]. As per the
registry data, pernios lesions and livedo reticularis persist
for the longest duration. Other lesions in long COVID
are morbilliform, urticarial, macular erythema, vesicular,
papulosquamous and retiform-purpura.

Many skin lesions seen in long COVID are also com-
monly seen in SARD. Pernio lesions are seen as red or
purplish patches in toes and are usually called “COVID
toes”, which are more commonly seen in young patients
with a relatively mild form of COVID-19 infection.
They resemble chilblains, a common presenting feature
in patients with CTD such as SLE. A case report also
described a palmar/plantar petechial rash several weeks
after COVID-19 infection due to small-vessel vasculitis
[58]. These skin lesions could be mistaken for the mani-
festation of SARD, and the clinician must remain vigilant.
Skin lesions may result from microvascular changes in
hands and feet similar to CTDs, and therefore, nail fold
capillaroscopy (NFC) could potentially be used to dif-
ferentiate this [59]. It is not known whether long COVID
patients develop nail fold changes seen in secondary
Raynaud’s such as enlargement of capillary loops, loss
of capillaries and capillary tortuosity. The aforementioned
NFC changes are often helpful to differentiate Raynaud’s
due to SARD from primary Raynaud’s [60]. A similar
treatment algorithm, used in digital ischemic in CTD, has
been proposed to treat prolonged refractory COVID toes
[59].

Fatigue

Fatigue, a debilitating symptom of long COVID, is also
shared by several rheumatic conditions. CFS, FM and
SARD frequently cause fatigue and widespread pain. FM
and CFS share a common pathophysiological process
(central sensitization) and can be triggered by stressors
(physical, mental, emotional, financial) affecting at-risk
patients [61]. Although evidence is still emerging, fatigue,
a common symptom of long COVID, may belong to the
same spectrum of the FM/CFS [62]. A systematic review
recently compared the clinical symptoms of long COVID
to myalgic encephalomyelitis (ME)/CFS [63]. Out of 29
listed ME/CFS symptoms, 25 were reported by at least
one of the 21 studies included in the review. All three
major diagnostic criteria of CFS/ME, namely fatigue,
post-exertional malaise and reduced daily activity, were
reported by patients in many studies. Brain fog represents
one of the most common neurological cognitive symptoms
of long COVID reported in a study by Graham et al. [64].
In this study, among 100 patients, the incidence of brain
fog was identified in 81% of patients, 4.7 months after
the onset of symptom followed by headache in 68% of
the participants. In another study by Ursini et al., 30.7%
(189 out of 616 patients) fulfilled the American College
of Rheumatology (ACR) classification criteria for
fibromyalgia 6 +3 months after the diagnosis of acute
COVID-19 [65]. Obesity and male gender were risk
factors of developing FM in this study. Thus, fatigue in a
patient with long COVID may be a manifestation of FM
and would need an appropriate assessment.

Even though more research is needed to outline the
management plan, similar treatment modalities used in ME/
CFS may be helpful to support the recovery of patients with
long COVID. Holistic measures such as graded exercise/
pacing, mindfulness, coping mechanisms and sleep hygiene
should be part of the management for these patients.
This management strategy is further supported as long
COVID and ME/CFS may share similar pathophysiology,
particularly with post-viral chronic fatigue syndromes, such
as dysregulated immune system and hyper-inflammatory
state [66]. Several other studies have noted fewer patients
presenting with systemic exertion intolerance disease within
6 months after COVID-19 infection [67]. Thus, it is fair to
assume that the features of post-acute COVID-19 syndrome
overlap with the clinical features of ME/CFS.

Discussion
Besides the symptoms discussed above, many additional

symptoms relevant to rheumatology have been reported
following the post-COVID-19 infection. One of these
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symptoms frequently reported includes back pain,
with more than 19% of the patient in a cohort reported
increased back pain [68]. The back pain appeared to be
mechanical, suggesting a relationship between home
working, weight gain and the reduced physical activity
that arose during the lockdown, rather than an increased
incidence of inflammatory back pain. Headache and sicca
symptoms have also been frequently reported among long
COVID symptoms.

Both SARD and COVID-19 share a similar
pathophysiological basis caused by exaggerated immune
response characterised by cytokine stimulation and
hyperactivity [69]. Both innate and adaptive immune
systems play a key role leading to macrophage activation
and cytokine storm. Molecular mimicry and cross-
reactivity are thought to trigger an immune response
in patients with COVID-19 in developing SARD.
Vojdani et al. described cross-reactivity of human
monoclonal autoantibody against SARS COV-2 spike
protein, nucleoproteins and peptides [70]. Due to shared
pathophysiology, immunosuppressive drugs such as
corticosteroids, Janus kinase inhibitors, IL-1 and IL-6
blockers have been successfully used to treat inflammatory
complications of COVID-19.

The most common symptoms of long COVID, such
as fatigue, breathlessness, cough and arthralgia, are
subjective. Only anosmia, sicca symptoms and skin
rashes could be objectively assessed, but these symptoms’
incidence was either low or not widely reported. As
discussed in this manuscript, there has been evidence of
abnormalities in blood indices and persistent inflammation
in various organs. However, there is not ample data to
support the view that this is common occurrence in
patients recovering from acute COVID-19. Therefore,
we can assume that other factors such as the sequel of
critical illness and hospital deconditioning may play
a role in developing long COVID symptoms [71, 72].
Central, peripheral autoimmune nervous system—induced
proinflammatory response, psychosocial factors and
delayed recovery in an at-risk patient with comorbidity
may also play a role [73].

It is worth noting that there are also emerging cases
of rheumatic-immune mediated inflammatory disease
(R-IMD) following SARS-CoV-2 vaccinations reported
recently [74]. There was no plausible trigger for R-IMD
flares or New-Onset Disease in 27 subjects following
SARS-CoV vaccinations. However, tests for acute
COVID-19 were not carried out. More recently, a flare-up
of well-controlled RA has been published following the
administration of the SARS-CoV-2vaccination [75].
In another case, a young male patient exhibited several
characteristic features for SLE, including inflammatory
arthritis, myalgia and strongly positive immunology (ANA

@ Springer

1:2560, ds DNA > 379 units/ml) (normal range 0-1.9)
after SARS-CoV-2 vaccination which might have been a
new onset of SLE after the vaccination in a genetically
predisposed individual or merely a co-incidence [76]. This
patient was tested negative for SARS-CoV-2 but COVID-
19 antibodies were not checked; hence, we cannot exclude
previous COVID-19 infection or asymptomatic disease.

Long COVID will remain a diagnostic challenge, given
the similarities it shares with SARD, including elevated
inflammation markers, presence of autoantibodies and
emerging evidence of organ-specific inflammatory
changes on imaging [6, 30]. A careful history, physical
examination and appropriate investigations will enable
clinicians to differentiate these conditions. However,
due to the multi-organ involvement, clinicians should be
educated about long COVID. The management of long
COVID should involve a multidisciplinary approach due
to the complexity of this clinical syndrome. Additionally,
we recommend that clinicians should also be part of the
MDT in long COVID clinics, including occupational
therapists, physiotherapists, clinical psychologists and
rehabilitation clinicians, to provide a holistic approach to
the management.

Therefore, we have outlined a pragmatic algorithm
(Fig. 2) to differentiate long COVID from SARD based
on our experience of managing SARD and the available
evidence of long COVID. We hope that our algorithm will
be a useful clinical tool for the clinicians to remind the
shared clinical presentations of long COVID and SARD.
The algorithm would also help triage and streamline rheu-
matology referrals, which are already inundated with the
increasing workload in post COVID era.

We feel that the management of long COVID should
start at the time of acute-COVID-19 diagnosis, and patients
and their carers should receive the appropriate education
and help if required. Given the debilitating effects of long
COVID, patients with COVID-19 should be assessed at
the appropriate interval following their initial infection
for long COVID as per country-specific guidelines [9].
Services directed to provide appropriate management to
long COVID patients’ have attracted some criticism, and
many patients felt that they were “unsupported” [13]. To
address this, long-COVID clinics in the UK and the other
parts of the world have been already set up; however,
patients’ outcomes and satisfaction inform us how effective
this initiative would be.

Conclusion

Long COVID poses a diagnostic and manage-
ment challenge to the already stretched second-
ary healthcare facilities, especially rheumatology.



Clinical Rheumatology (2022) 41:337-348

345

weeks after acute COVID-19

Long-COVID symptoms >12
—>}

+ve SARS-CoV-2test (PCR,
antigen or antibody) or H'O
typical COVID-19 symptoms or N
CXR or CT thorax consistent
with COVID-19 *

)

Arthritis, raised CRP,
ESR, +ve anti CCP,RF

~—

Myalgia/muscle
stiffness or weakness
elevated CK, raised

CRP/ESR

Raynauds, oral ulcer,
skin rashes, +ve anti-

T— - | ENA antibody
.
Predominant SOB with Consider referral to
Consider Consider +ve CXR/CT respiratory medicine
long COVID alternative Dx \ ),

) S—

—
Holistic management

and consider referral to
Long-COVID clinics

Ongoing fatigue,
generalized pain

Consider referral to
rheumatology

consider FM/CFS,

normal Ix

* Pain management
* Occupational therapy
* Physiotherapy

.| * Clinical psychology

] assessment
* Rehabilitation medicine

Fig.2 Flowchart of the management of a patient presenting with long COVID. (anti-CCP anticyclic-citrullinated protein, CFS chronic
fatigue syndrome, CK creatinine kinase, CT computed tomography, CXR chest X-ray, Dx diagnosis, ENA extractable nuclear antigen, ESR
erythrocyte sedimentation ratio, FM fibromyalgia, H/O history of, Ix investigation, PCR polymerase chain reaction, RF rheumatoid factor, SOB
shortness of breath, + ve positive, *in presence of contact with confirmed or suspected COVID-19 within 2 weeks of onset symptoms.)

Despite the success of the mass vaccination programme,
the burden of long COVID on healthcare facilities persists.
Moreover, due to the multi-organ manifestations associated
with its presentation, clinicians such as rheumatologists
should be well informed about long COVID. Long COVID,
a mimicker of SARD, need to be excluded to ensure a correct
diagnosis and management plan is in place.
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