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Fig. 2 | Extrapulmonary manifestations of COVID-19. The pulmonary
manifestation of COVID-19 caused by infection with SARS-CoV-2, including
pneumonia and ARDS, are well recognized. In addition, COVID-19 is
associated with deleterious effects on many other organ systems. Common
extrapulmonary manifestations of COVID-19 are summarized here.



Fig. 1 Percentage of hospi-
talization and postdischarge
symptoms. Percentages are
among all patients (n=300).
The symptoms were listed in the
descending order of percentages
at 1-month in musculoskeletal
symptoms and other COVID-19
symptoms categories
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Table 1 Rheumatic musculoskeletal manifestations associated with SARS-CoV-2 infection

Reported with SARS-CoV-2

Clinical characteristics

Refs.

Musculoskeletal manifestations

ApBpalyia &
MuaAyia €éwg 45%

Arthralgia-Myalgia

Acute Myositis

Dermatological manifestations
COVID toes/pseudo-chilblain

Skin rash

Purpura

Livedoid/necrotic lesions

Erythema elevatum diutinum-like rash

Neurological manifestations
Large vessel stroke in young patients

Cardiovascular manifestations
Myocarditis in absence of previous
comorbidities

Multisystem autoinflammatory syndrome
Cytokine storm/Secondary Hemophago-
cytic lymphohistiocytosis (sHLH)

In 14.4-44% of the cases

Case report

In~19-59% of the pediatric and young
adults

In=~19% of the cases
Rare
In 6% of the elderly with severe disease

Rare

Case reports

Case reports

Represents critical patients with SARS-
CoV-2 infection

Early and transient features

Resolves in 10-15 days

Symptom of myalgia and proximal muscle
weakness preceded respiratory symptom
of COVID-19

Elevate Creatine kinase (CK) level
(25,384 IU/L)

MRI showed muscle edema

Negative MSA and MAAs

Asymmetrical multiple red—-purple pustular
or vesicular lesions at distal extremities

Relatively late feature

Transient (6-9 days) urticarial or maculo-
papular rash

Associated with severe disease

Punctiform or diffuse

Acral and truncal distribution with
ischemic features in severe cases

Multiple red-purple papulo-nodular lesion
over the dorsum of hands

National Institute of Health Stroke Score
range: 13-23

Probably secondary to endothelitis and
coagulopathy secondary to COVID-19

Likely to occur within 7 days of symptoms

Circumferential pericardial effusion, global
hypokinesia, low ejection fraction and
normal cardiac valves on echocardiog-
raphy

Normal coronary angiography

Cardiac MRI: myocardial edema and
pattern of late gadolinium-enhancement
fulfilling Lake Louis criteria of acute
myocarditis

Improved with supportive care, hydroxy-
chloroquine, lopinavir/ritonavir, and
intravenous methylprednisolone

After 8-9 days of the symptom onset

Unremitting fever, cytopenia, and hyperfer-
ritinemia

Acute respiratory distress syndrome and
multiple organ failure

Interplay of Interferons, interleukins,
chemokines, colony-stimulating factors,
and TNF-alpha

Hyperferritinemia and elevated serum IL-6,

associated with mortality
H-score of > 169, 93% sensitivity and 86%
specificity for the diagnosis of the sHLH
Report on improvement with IL-1 and 1L-6
inhibitor

[21]

[22]

[23]

[24]

(25. 26]

[27]

Shah Rheum Intern 2020



Table 1 (continued)

Reported with SARS-CoV-2 Clinical characteristics Refs.
Post-viral autoimmunity
Guillain-Barré syndrome (GBS) Case reports The interval from COVID symptoms to [5. 6]
GBS symptoms was 5-10 days
Axonal or demyelinating variant
Negative PCR for SARS-CoV-2 from CSF
One of the patients succumbed to respira-
tory complications, and the other recov-
ered with IVIg/plasmapheresis
Kawasaki-like disease 30-fold increased incidence as compared to  Higher mean age (7.5 years) [4]
the pre-COVID time in Italy More cardiac involvement, shock syn-
drome, and macrophage activation
syndrome as compared to pre-COVID-19
Kawasaki disease
Laboratory findings
Positive Antinuclear antibodies (ANA) Reported in 35% of the patients Single-center report [28]
Anti-Ro52 Reported in 4.4% of the patients No impact on outcome with positive ANA
Antiphospholipid antibodies Case series (n=56) Epiphenomenon rather than autoimmunity  [29, 30]
LAC positive (n=25) Expert opinion favoring to start heparin
Anticardiolipin or anti-p2-glycoprotein 1 in patients with antiphospholipid test
antibodies [gG/IgM (n=35) positivity
Case reports (n=3)
Anticardiolipin or anti-p2-glycoprotein I
antibodies IgA
Increased p-Dimer without DIC > 0.5 mg/L in 46% of the patients Higher chance for [CU admission [31]

> 1 mg/L on admission has 18-times
increased mortality (95% CI, 2-6-128-6;
p=0-0033)

COVID- 19 coronavirus disease-2019, CSF cerebrospinal fluid, DIC disseminated intravascular coagulation, /L interleukin, LAC lupus anti-coag-
ulant, MAA myositis-associated autoantibodies, MSA myositis-specific autoantibodies, RA rheumatoid arthritis, PCR polymerase chain reaction,
SARS-CoV-2 severe acute respiratory syndrome coronavirus-2



Table2 Anti-SARS-CoV-2 drugs and its rheumatic musculoskeletal adverse effects

Drugs Antiviral mechanisms Rheumatic musculoskeletal adverse events Refs.
Chloroquine and Inhibit pH-dependent internalization and fusion of the Myopathy and neuromyopathy [33]
hydroxychloro- virus with lysosomes
quine
Favipiravir Inhibit viral RNA-dependent RNA polymerase Hyperuricemia [34]
Remdesivir Not reported
EIDD-2801 Not reported
Lopinavir-ritonavir  Protease inhibitor Hyperuricemia (< 5%), musculoskeletal pain (6%), [35]
arthralgia (< 2%), osteonecrosis, vasculitis, SIS-TEN
Umifenovir Block the virus-cell membrane fusion as well as virus-  Not reported
endosome fusion
Galidesivir Antiviral adenosine nucleoside analog Not reported
Ribavirin Interfere with polymerases, RNA capping, and inosine  Arthralgia (> 10%), musculoskeletal pain (> 10%), [36]
monophosphate dehydrogenase backache (1-10%),
gout (< 1%), myositis (< 1%),
Exacerbation of sarcoidosis (higher incidence in combi-
nation with interferon o)
Camostat mesylate  Serine protease inhibitor Not reported
Interferon o and p Inhibit replication Interferon o2b: [37]

Convalescent plasma

Myalgia (16-75%), musculoskeletal pain (1-21%),
arthralgia (3-19%), backache (1-19%), amyotrophy
(<5%),

Arthritis (<5%) including RA,

Other autoimmune disease (< 1%) including sarcoidosis,
myositis, rhabdomyolysis, SIS, SLE, vasculitis

Interferon la and plb:

Myalgia (25-29%),

Backache (23-25%),

Autoimmune hepatitis,

Immune thrombocytopenia, SLE, osteonecrosis, Sjogren
syndrome

Chance of transfusion-related adverse events: urticaria,
anaphylaxis, transfusion-related acute lung injury

Latent risk of hyperimmune attacks:

Possibly via antibody-dependent enhancement of tissue
damage and blunting of endogenous immunity to the
virus

RNA ribonucleic acid, §/5-TEN Steven Johnson syndrome-toxic epidermal necrolysis, SLE systemic lupus erythematosus
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Table 1.—Reports on Headache in Series of COVID-19 Patients

Author/Journal

Country, Region

No of Patients With
COVID-19 (Setting)

No (%) of Patients With
Headache

Guan et al./N Engl J Med?
Chen et al./BMJ’

Mao et al./ JAMA Neurol'
Tian et al./J Infect’

Huang et al./Lancet®

Chen et al./Lancet’

Xu et al./BMJ®

Jin et al./Gut'’

Gupta et al./Monaldi Arch
Chest Dis'
Zhang et al./Int J Inf Dis*

Tostmann et al./
Eurosurveillance '
Zhu et al./J Med Virol"?

Borgesdo Nascimento et al./

J Clin Med®

China (General)
Wuhan, China
Wuhan, China
Beijing, China
Wuhan, China
Wuhan, China
Zhejiang, China
Zhejiang, China

India

Zhejiang, China

Netherlands

Meta-analysis
Meta-analysis

1099 (severe 173)

274 (deaths 113)

214 (severe 8§8)

262 (severe 46)

38 (ICU 13)

99

62 (1 in ICU)

74 with at least 1 gastrointestinal
symptom

21 (tertiary care setting)

645 confirmed cases

573 with, 72 without pulmonary
involvement

803 health-care workers with
mild symptoms, questionnaire

2452 (24 studies)

3598 (61 studies)

150 (13.65%) (severe 26; 15%)
31 (11%) (deceased 11; 10%)
28 (13.1%) (severe 15; 17%)
17 (6.5%) (severe 3; 6.5%)
3 (7.90 n) ([CUO)
8 (8%)
21 (34%)
16 (21.6%)

3 (14.3%)

65/573 (11.3%)
2172 (2.8%)

64/90 (71.1 %) in PCR+ cases
296/713 (41.5%) in PCR-cases
(15.4%) 0.154 (0.116.,0.196)
12% (95% CI1 4%-23%)

Severe: patients with COVID-19 need continuous monitoring, due to respiratory failure. Headache characteristics were not reported

in any of the studies above.

ICU = intensive care unit; PCR = polymerase chain reaction.
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Nogupplog 2020 — COVID-19 (xwpic Bapld mvevpovia), Atakomr BloAoylkoU, KOPTIKOOTEPOELS/eUTELPLK ab aywyn
Xwpic voonAeia,

Ewc AmpiAto 2021- yevikeupévn kakouvyia/aduvapuia, aveényntn LaAn (MRI Eykedpalou: OK),
O¢pBaApo/QPA/ Neupo: OK

EuBoAlacpoc: Pfizer —abs 12.570 (<50)
VEVIKEUMEVN Kakovxia/aduvapia, aveényntn {aAn — Entitaon
2 eBéopnadeg petd tnv 1 doon — £€apaon KoALTLdaG —eLoaywyn 0TO VOOOKOUELD- Evapén BLoAoyLlkou
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Anpntprlog Mmoydavog, Kabnyntn MNMaboloyiag kat Avtoavoowv Noonuatwv
& 2wp. - A

"ONwg oTPWOELS ETOL KAl Ba KolunBeig" Agel 0 00O Aadg Kal akPLBWS To 810 LoYVEL yLd EUAS
(kal evvow Toug €81KOUG Kal ToUS GOPEIG TIOU TWPA TPEXOLV yid TNV SlacTiopd TNG AEATa oTA
vnoud, otnv ABrva (kat amo XemteRpLo o 6An Tnv EAAGSa) 6tav Ba pmopovoav va eixav Adpet
ATIOTEAEOHATIKA HETPA, XWPIC PoRePO KOOTOC, 6w Kat pnveg (KAl xwpic to tovidw Aokvtaouv)
? MpohaBaivoupe;. Nat

‘Otav ta mooootd ™G IvOIKNS TtapaAAaynig sivat <5% 1l Tou GUVOAOL TWV BETIKWV
kpououatwv MAZIKQN kat oxt tuxaiwv eAeyxwv MIMOPEI AKOMH NA ANAXAITIZTEI pe
E0TIAOMEVA METPA (EAEYXOG/UTIAOK EL0OSOL, EVTOTILOT BETIKWY, LXVNAATLON OLKEIWY, /ETIAD WV
AUOTNPEN KApavTiva BETIKWV/OTIOTITWY KATT).

‘Otav opwg akoLg €181koLg TNG Emitpomn g va opoAoyouv OtL n Ivoikn TtapaiAayn Oa
ETUKPATEL TEASIWS TNV EANGSA PHEXPL TO TEAOG TOU KaAokalplol avTiAauBdveoal (TOLAAXLoToV
eyw) otLt AEN YMAPXEI 6t1dBeon yia aywva/ocTpatnyikn arnaloidng e Stlactopdg tng IVaIKNg
TapaAAayng. H TtoAtteia onjuepa mpemel va avalntriosl EOTIAOUEVA LETPA OTIWGS TipooTIaBolv
va €PAPUOCOLV XWPES TIOU APEONKAV va EKTEOOUV TIOAD TILO VWPIG (KAKWS) otnv vdIkn
TapaAAayn (MoAAia, MoptoyaAia, Meppavia KAT)
™ Av agpebolpe 0To €Ae0G NG SLAOTIOPAG, KWWSLUVOAOYWVTAG Yl TNV EAAELWPN ETTAPKWY
eMBOAlOOUEVWY (LOYXVEL KAl TO £XW KALTNPLACEL WS ATIAPAOEKTO OE LYELOVOULKOUS Kal >60
£TWV) elval oav va tapadexouaote 0Tl 6a apriooVHE va KAEL TO OTITL Kal Ba TIPooTIABr|covUE

amAd va mieplopioovpe v dwtid ANTI va ipooTiaBoUE EYKAIPWS YL AVTI-TIUPLKY) TIPOCTACIA.

Twv dpovipwy ta tadia...

Erteldn €xw ekvevploTel (yati ta ypddw Kat Ta Aew amd Tov MApTio Xwpeig va sloakolyouatl)
00G peTadEPW 01O TIEPLPAAAOV TOU Eevodoxeiov oTnv TTavepopdn Kalapdta oTo otoio
Slegayetal to 1o Ogpivo Zuptooto MuooKeAETIKNC Yyeiag. Ma ta 600 oucLwdn ETOTNHOVIKA
Asyovtal 6w Ba smtavepbw.

100MeyAAn elpwveia .... Mou €xel {ntnBel va WAow yla Ta "vooraTa Tou avoCOoTIOINTLIKOU KAl
TA LUOOKEAETIKA VOOT)LATA TIOV ATIOKTOUV 0C0L HoAUvovTal e SARS-CoV-2 Kat vooouv e
CQOvVID-19"

AvTLUETWTILON TNG SLOOTIOPAC
Tnc AéAta otnv EAAGSa

Apynoape yla dAAn pa dopa




3° MANEAAHNIO NOAYGEMATIKO LYNEAPIO ‘urotvoowy Hubnoewy, Pevparodovioc wo Kawiice Avooodovioe
3" POLYTHEMATIC PANHELLENIC CONGRESS OF ‘ufoimmune Diseases, Bheumatology and Clinical Immunoelooy

Q

f Xawpetiopog  Greetings [lpoypappa Emtponeg [MAnpogopieg MMeplAnyelg Mponyovueva Tuvedpla v  dopua Eyypapng  Zwvtavi Avapetdadoon

\ 3'NOAYOEMATIKN NOTRAEYTIKH HMEPIAA
wenrovro PEYMATONOTIAT KENTPIKAE EAAADDL &
RAGHIEGN 3° MANEANHNIO NOAYGEMATIKO LYNEAPIO

Avroavoowv NuBnoewv, Peunarodoyiac
K Kdwiknc Avogodoyiuc

Opfyesicier Thce skl 24-26 yentepBpiou 2021
Zevoboxeio AMAAIA, Naundiwo




W

20G EuXapLoT




