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Long Term Complications of Covid-19
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Figure 1. Schematic representation of long-term sequelae observed following COVID-19 infection. Created with BioRender.com.



Possible concurrent mechanisms leading to Long Covid.
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Tong quan

e MGi lién hé gitra nhiém trung va tinh trang tu mién d3 dwoc biét rd rang,
v@i nhiéu yéu to di truyén va moi trwong lién quan

 Tw khang thé 1a mot loai khang thé (mot loai protein) do hé théng mién
dich tao ra nham chéng lai mot hodc nhiéu protein cda chinh cd nhan dé
va co thé gay ra cac bénh tu mién Trong moét s6 trudng hop, nhiém
trung co thé dan dén bénh ty mién dich. D liéu ban dau cho thay
nhiém SARS-CoV-2 cd thé gy ra cac bién chirng tw mién dich lau dai va
c6 bdo cdo vé nhiém SARS-CoV-2 cé lién guan dén mot s rdi loan tw
mién bao gdbm HOi chirng Guillain-Barre.

Alex G Richter, Adrian M Shields, et al, Establishing the prevalence of common tissue-specific autoantibodies
following severe acute respiratory syndrome coronavirus 2 infection, Clinical and Experimental Immunology,
Volume 205, Issue 2, August 2021, Pages 99-105, https://doi.org/10.1111/cei.13623
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Fig. 2. Immune system responses to SARS-CoV-2 and associated complications. Red arrows indicate abnormal or dysfunctional signalling associated with severity of COVID-
19. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

O.A. Sukocheva, R. Maksoud, N.M. Beeraka et al., Analysis of post COVID-19 condition and its overlap with myalgic
encephalomyelitis/chronic fatigue syndrome, Journal of Advanced Research,
https://doi.org/10.1016/j.jare.2021.11.013



Tong quan (1)

e Cac co ché chinh c6 thé gép phan vao sy phat trién tu mién dich trong
COVID-19 la:
» kich hoat qua mrc hé théng mién dich,
 cam ng hinh thanh qua nhiéu bay ngoai bao cia bach cau trung tinh
* SARS-CoV-2 phan irng chéo v&i cac thanh phan cta vat chu.

* Trén thuc té, SARS-CoV-2 da duoc chung minh 13 cé phan &ng chéo vai
cac khang nguyen rudt, than, ph0| tim va nao va cac protein SARS-CoV-
2 ¢ thé chia sé su twong dong v&i mot s& biéu méd protein tw dan dén
cac con dudng bat chudc phan tlr .

* Trong diéu kién bi viem, cac sinh vat khac ctia cong déng microbiome / ,
virome (co thé rat khac nhau gitra cac bénh nhan khac nhau) cling c6 thé
gop phan san xuat tw khang thé va gay ra nhiéu loai phan &ng tu khang
thé.



Tong quan (2)

« Cac tac gia da tim thay so luvong tu

khang thé & bénh nhan COVID-19 cao
no'n so v&i nhém doi chirng va nhirng
khang thé nay kéo dai dén sdu thang.

* nhdm NB mac COVID-19 xuét hién
nhiéu tu khang thé han ché bao gém
da, co xwong va khang thé tim. Cac tac
gia cling phat hién ra rang nhitng ngu&i
nhiém COVID-19 nghiém trong hon
xuat hién nhiéu hon tu khang thé trong
mau cua ho.

Alex G Richter, Adrian M Shields, et al, Establishing the prevalence of common tissue-specific autoantibodies
following severe acute respiratory syndrome coronavirus 2 infection, Clinical and Experimental Immunology,
Volume 205, Issue 2, August 2021, Pages 99-105, https://doi.org/10.1111/cei.13623
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Tong quan (3)

* 3/5 58 bénh nhan COVID-19 nam & ICU ¢4 ty khang thé vai cac khang thé chi
yéu chdng lai lién két gian bao biéu bi va co xwong. Nhitng khang thé nay ton
tai dai dang theo th&i gian va cling duoc phat hién trong thdi ky sau diéu tri
ICU hon 5 thang ké tir khi cac triéu chirng khdi phat. Ngoai ra, cadc khang thé
tim va co tron da duoc xac dinh.

* Mot kha nang nira la phat hién desmoglein (DSG), va DSG1 va 3 dugc tim thay
trong cac roi loan pemphigus phdng rop tw mién dich. (Mac du loét miéng va
phong rop d3 dwgc mo ta trong COVID-19)

* Khong tim thay tu khang thé co tim va co xuwong & nhirng ngwdi bi COVID-19
khéng nhap vién, mac du d3 phat hién duoc khang thé co tron va 1/4 c6 khang
thé chéng lai lién két gian bao biéu bi

Alex G Richter, Adrian M Shields, et al, Establishing the prevalence of common tissue-specific autoantibodies
following severe acute respiratory syndrome coronavirus 2 infection, Clinical and Experimental Immunology,
Volume 205, Issue 2, August 2021, Pages 99-105, https://doi.org/10.1111/cei.13623
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Tong quan (4)

« MOt s6 tac gid thay rang cadc bénh nhan COVID-19 c¢6 biéu hién gia tang
dang ké cac hoat déng phan &ng cda tu khang thé so vdi nhém chirng
khong bi nhiém, vai ty 1é tu khang thé cao chéng lai cac protein diéu hoa
mién dich bao gdm cytokine, chemokine, cac thanh phan bd thé va protein
bé mat té bao.

* Cac ty khang thé nay 1am nhiéu loan chirc ndng mién dich va lam suy gidm
kha ndng kiém soat virus hoc bang cach &rc ché tin hiéu thu thé mién dich
va thay ddi thanh phan té& bao mién dich ngoai vi. Phan tich cac tu khang
thé chéng lai cdc khang nguyén lién két véi mé cho thay cac méi lién quan
v3i cdc dac diém 1am sang cu thé va mirc dd nghiém trong cha bénh.

Mohkhedkar, Mugdha et al. “Untangling COVID-19 and autoimmunity: Identification of plausible targets suggests multi organ involvement.” Molecular
immunology vol. 137 (2021): 105-113. doi:10.1016/j.molimm.2021.06.021



Tong quan (5)

* SARS-COV-2 as a trigger for autoimmunity
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Fig. 3. In the center appears the SARS-CoV-2. Around it, at the upper part of the figure, appear autoantibodies linked to the SARS-CoV-2-infection. At the bottom part
of the figure, appear autoimmune diseases linked to the SARS-CoV-2-infection [20,22-25,27-35].



Table 2B

Table 2A . . . . . ) )
AR _ R . . . . List of the autoimmune diseases described in the article with the relevant
List of the autoimmune antibodies described in the article with the relevai L.
i citation.
citation.
Number Antibody Citation Number Autoimmune Disease Citation
1 LAC 44, 48 1 Antiphospholipid syndrome 44, 46, 47, 55
2 Anti-B2 GPI 44, 46, 55 2 Guillain-Barré syndrome 63-65
3 Anti-cardiolipin 44, 46, 47, 55 3 Miller Fisher syndrome 67, 68
g in?:S/ pT_ PF4 2; 53 4 Polyneuritis cranialis 68
nti-Heparin , . .
6 IFNs 54 5 Thyroid fl.mctlon 69, 71
7 ANA 55, 58 6 Graves’ disease 70
8 C-ANCA 58 7 Vasculitis 73
9 P-ANCA 58 8 Kawasaki disease 77
10 Anti-Ro60 56 9 Type 1 Diabetes 78-80
1 Anti-Ro52 56 10 Autoimmune hemolytic anemia 81-84
12 R ) 58 11 Immune thrombocytopenic purpura 87, 88
13 Anti-CASPR 2 59 12 Svstemic 1 th t 89. 90
14 Anti-CCP 57 ystemic upuf; erythema (-)sus s
15 Anti-Aninesin V 60 13 Post orthostatic tachycardia syndrome 91
16 Anti-ACE-2 74 14 Viral arthritis 92, 93
17 Anti-MuSK 94 15 Myasthenia gravis 94

_

Arad Dotan, Sylviane Muller, Darja Kanduc, Paula David, Gilad Halpert, Yehuda Shoenfeld, The SARS-CoV-2 as an instrumental trigger of autoimmunity,
Autoimmunity Reviews, Volume 20, Issue 4, 2021, 102792, ISSN 1568-9972, https://doi.org/10.1016/j.autrev.2021.102792
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Table 2
Reports of autoimmune conditions secondary to COVID-19.

Autoimmune condition Report(s) of occurrence of the condition post SARS-COV-
2 infection

Systemic Lupus Gracia-Ramos and Saavedra-Salinas (2021) and Zamani
Erythematosus et al. (2021)
Rheumatoid Arthritis Derksen et al. (2021)
Dermatomyositis Gokhale et al. (2020) and Megremis et al. (2020)
Multiple Sclerosis Fragoso et al. (2021) and Yavari et al. (2020)
Autoimmune Franchini et al. (2020)
Hemophilia
Myasthenia Gravis Huber et al. (2020), Khedr et al. (2021), Restivo et al.
(2020) and Sriwastava et al. (2020)
Neuromyelitis Optica Batum et al. (2020) and de Ruijter et al. (2020)

Footnote: Autoimmune conditions mentioned here were selected based on their
presence in Table 1. In addition to the above mentioned, multiple other auto-
immune conditions have also been reported post SARS-COV-2 infection.

Mohkhedkar, Mugdha et al. “Untangling COVID-19 and autoimmunity: Identification of plausible targets suggests multi organ involvement.” Molecular
immunology vol. 137 (2021): 105-113. doi:10.1016/j.molimm.2021.06.021
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* Hau hét cac truvong hop la viém mach va viém khép;
* |IM, SLE, sarcoidosis, xo cirng toan than va AOSD dugc tim thiy &

mot s6 it bénh nhan.

e Viéc xac dinh céc~d‘ejc diém |dm sang va xét nghiém cda cac bénh
thap khdp ty mién dich trong hodc sau COVID-19 sé& cho phép chan

doan va diéu trj kip thoi cac tinh trang nay.



Vasculitis

e 70 BN dwoc bao cao hau covid
e Xuat hién 28 + 15 ngay sau nhiem Covid

e Cac co quan bj viem mach la da (60,8%), than (30,4%), mat (21,7%),
hach bach huyét va tim & (19,6%), phoi (15,2%), khép (13%), dong
mach chu (10,8%), hé tiéu hoa ¢ (8,7%), gan (6,6%), vung ENT va ndo
(4,3%), va la lach, dong mach thai dwong va dong mach chau 1
(2,1%). Viém hach hé thong (bénh Kawasaki thay & 11 BN)

* Diéu tri: glucocorticoid, immunoglobulin, rituximad..




Viem khop

47 BN duwoc bao cao
e Xuat hién 20.2 + 11.5 ngay sau nhiém Covid
* Phan I&n BN tu phuc hdi ma khong can diéu tri



Viem co (ldiopathic Inflammatory
Myopathies)

46 BN duwoc bao cao
e Xuat hién tlr 10 ngay dén 3 thang sau nhiém Covid

* Biéu hién: yéu co gan & chi trén va chi dudi; dau co, khé nubt, phat
ban dién hinh va yéu co hé hap & mot bénh nhan. Mot bénh nhan cé
lién quan dén tim. Tang CK & 9 bénh nhan



Lupus ban dé hé thong (Systemic Lupus
Erythematosus)

e Bdocdo &7 BN
* Xuat hién kha s&m ngay trong giai doan cip tinh cla nhiém Covid

* Cac biéu hién cu thé vé co quan do SLE la than (protem niéu (5), ton thu’o*ng than
cap tinh (3)) va huyét hoc (giam tiéu cau (6), gidm bach cau (1)) trong tat ca cac
trwvong hop, lién quan dén thanh mac trong 4 tru'dng hop, (tran dich mang ph0|
(3) ), tran dich mang ngoal tim (2), c trwdng (1)) va biéu hién da trong 3 trwong
hdp Cac nghlen ctru mién dich hoc cho thay ANA duong tinh (6 truong ho'p)
gidm thiéu mau (6 truong hop), khang thé khang dsDNA duong tinh (5 trwong
hop), khang thé khang phospholipid dwong tinh (3 trwong hop), dwong tinh
khang Ro / SSA (2 truvong hop), duong tinh khang La / SSB (2 truwong hop), anti-
histone duwong tinh (1 truong hop), anti-RNP duong tinh (1 trwong hop) va anti-
B2-glycoprotein duong tinh | khdng thé (1 trwdng hop).

e T&r vong 2 truwong hop



Cac bénh thap khép tw mién khac (Other
Rheumatic Autoimmune Diseases)

« 8 BN duoc bao cao
* 2 BN mac Still Disease
* 2 BN mac xo cirng bi hé thong

* 4 BN Sarcoidosis: thuong gap & nit, xuat hién 17 £ 9.5 ngay sau nhiém
Covid



Hoi chirng Antiphospholipid

e 27 bao cao
* Tuy nhién khong ro rang



Host
associated factors: genetics;
existing health complications;

4, SARS-CoV-2 #
- particles #

immune system status; clinical
characteristics; vaccination
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S
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Chronic health conditions chronic fatigue syndrome (ME/CSF)?
“living with COVID”?

Olga A. Sukocheva, Rebekah Maksoud, Narasimha et al. Analysis of post COVID-19 condition and its overlap with myalgic encephalomyelitis/chronic fatigue syndrome,
Journal of Advanced Research, 2021,ISSN 2090-1232, https://doi.org/10.1016/j.jare.2021.11.013.
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Hen tali kham
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Fig. 1. Classification of long COVID.

Raveendran AV, Jayadevan R, Sashidharan S. Long COVID: An overview. Diabetes Metab Syndr. 2021 May-Jun;15(3):869-875. doi: 10.1016/j.dsx.2021.04.007.
Epub 2021 Apr 20. PMID: 33892403; PMCID: PM(C8056514.



Symptoms in COVID-19 patients
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Fig. 3. Approach to patients with Long COVID.

Raveendran AV, Jayadevan R, Sashidharan S. Long COVID: An overview. Diabetes Metab Syndr. 2021 May-Jun;15(3):869-875. doi: 10.1016/j.dsx.2021.04.007.

Epub 2021 Apr 20. PMID: 33892403; PMCID: PMC8056514.




Table 1
Post COVID syndrome categories.

Post COVID syndrome

Predominant clinical features

Remarks

Post COVID fatigue syndrome
Post COVID cardio-respiratory
syndrome

Post COVID neuro-psychiatric
syndrome

Post COVID gastro-intestinal
syndrome

Post COVID hepato-biliary
syndrome

Post COVID musculo-skeletal
syndrome

Post COVID thromboembolic
syndrome

Post COVID multisystem
inflammatory syndrome/post
COVID autoimmune syndrome

Post COVID genito-urinary
symptoms

Post COVID dermatological
syndrome

Profound fatigue
Cough, low grade fever, shortness of breath, chest pain,

Headaches, anosmia, neurocognitive difficulties, insomnia,
depression and other mental health conditions

Abdominal discomfort, diarrhea, constipation, vomiting,

Nausea, jaundice, deranged LFT

Muscle pains and weakness, arthralgia

Depending upon the vascular territory of involvement
breathlessness in PE, chest pain in CAD and limb weakness
and neurological deficit in CVA

Fever, gastrointestinal symptoms, rash, chest pain,
palpitations

Proteinuria, haematuria, development of kidney injury

Vesicular, maculopapular, urticarial, or chilblain-like lesions
on the extremities (COVID toe)

Rule out causes like anaemia, hypothyroidism, electrolyte imbalance
Sudden increase in dyspnoea can be due to tension pneumothorax,
pulmonary embolism, coronary artery disease or heart failure in
patients recovered from COVID-19

In patients with acute onset neurological symptoms consider vasculitis,
thrombosis or demyelination. Post COVID psychological issues have to
be addressed properly.

Gl symptoms can be a sequelae of the disease. Various drugs used
during acute COVID, especially lopinavir/ritonavir produces Gl
symptoms

Drugs used in the treatment of COVID-19 like remdesivir, favipiravir,
lopinavir/ritonavir and tocilizumab can cause hepatic impairment.
May be due to disease, prolonged ICU care, neurological problems,
myopathy or electrolyte imbalance. Usually subside during follow up.
Inflammatory arthralgia has to be differentiated from other causes like
RA, SLE

Early diagnosis and treatment is life saving. Follow the standard
treatment protocol.

Elevated levels of markers of inflammation.
Endothelial dysfunction, coagulopathy, complement activation, direct

effect of virus on kidney, sepsis and multi-organ dysfunction contribute
to the development

Raveendran AV, Jayadevan R, Sashidharan S. Long COVID: An overview. Diabetes Metab Syndr. 2021 May-Jun;15(3):869-875. doi: 10.1016/j.dsx.2021.04.007.
Epub 2021 Apr 20. PMID: 33892403; PMCID: PMC8056514.
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Figure 2. Prevalence of main symptoms in post-COVID-19 syndrome, hospitalized [40-50] or
outpatients [51-56], evaluated between 4 and 12 weeks after diagnosis. The mean of the presentation
of symptoms appears considering all the studies that contribute.



I. XN co’ ban ( bat budc véi tat ca cac BN

Dong mau co ban

Sinh héa mau: Creatinine, Glucose, AST, ALT, GGT, Bil TP, Albumin, m&
mau

Cong thirc mau

CRP

Ferritin

CD4

X quang phdi

Do chirc nang hd hap

NGHIEM

Siéu 4m 6 bung

(=)

TPT nudc tiéu phat hién protein niéu

Il. XN khéc ( theo tinh trang cu thé cta BN)
Pau nguc Siéu am tim, BTD.....

Ho kéo dai NGi soi da day, ndi soi TMH....

Mét mai, suy Dién giadi d6, kham dinh dudng, dinh lwgng cortisol mau, CK.....
nhwoc

RF, ...






