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I: dsDNA viruses (e.g. Adenoviruses, Herpesviruses, Poxviruses)

II: ssDNA viruses (+ strand or "sense") DNA (e.g. Parvoviruses)

III: dsRNA viruses (e.g. Reoviruses)

IV: (+)ssRNA viruses (+ strand or sense) RNA (e.g. Coronaviruses, Picornaviruses

Togaviruses)

V: (=)ssRNA viruses (- strand or antisense) RNA (e.g. Orthomyxoviruses,
Rhabdoviruses)

VI: ssRNA-RT viruses (+ strand or sense) RNA with DNA intermediate in life-cycle
(e.g. Retroviruses)

VII: dsDNA-RT viruses DNA with RNA intermediate in life-cycle (e.g.
Hepadnaviruses)
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Corona virus classification

1. Alpha corona virus
2. Beta corona virus

3. Gama corona virus

4. Delta corona virus
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Worldwide cases = 8797935

Deaths = 463,306 (5.3%)
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Intermediate host

ﬂ Mode of Final host
transmission
Origin /

MERS-CoV: Camel Ciose contact with
mucus or fluids

. |
Diet or close

SARS-CoV: Civet cat contact
Bat \. A
SARS-CoV-2:Pangolin? 7 Human
Olidy (Gguum Lo Al o) Shl galios (g yilglia )5 : S -
Virus Cases Mortality rate(%)
Covid-19 8797935 5,3
SARS (2002) 8098 9,6
MERS (2012) 2519 34,6
H1N1(swine flu) 700 0,02
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SARS-2 and Covid-19

LR oY) w;gﬁlﬁ’-w)uo

A8 (o (60 d9290 (g (59,7l S Ly s gl SogSang;Sole g2 g g Vool
ws)ﬂb fo 0ga t.)'l99 k;§> k_;;m I L0d0 g ESoEY) 6)9”3)'“’9""" VYoo — o ‘; o)"JJ‘
39779 43 4295 a>ga ) ATyl L alS's 51,10 pgangealys 0 gl ) 4 S0 ile (Skiiozs
929 dhingd (F5h8 (o2 03 0,5 ouily] pe dinirge Al (69,5 (95 )9 032 Yoyl Syle 4y
3979 4 4295 (o100 (5lgr (o)l iy (S lanme (21> 4 o ppl 0p (B (Srega 4y
55553 dsll &5 iSGe) cdles S

1oeles g nly o
QG poadgald > oo Dyle a5 (5 plh ) Seunle b 5lilas o 45,65 caulo g ply o
U"“”""b' ‘&5)';9 > & g <z L§° alo “?; g Sg2>g 4y dxd 3gl 0y9 4»[5‘7; ‘; 0,99
uuaﬁbv-w)tud .%;55)5 dolol c\.v.).:9) o}foT Caod Lo &-s_f Lasd A Jguoamnd 5‘ ‘_g; J..al? 09
s b (d310 0 4,95 o )5 0w opwd a4 slasiul  Siiee of goleS el o
o9 0355 (55 o5 46 &g s sl guclicns 451 AL S Sppn iy kol
opw (o g &5 Ban o5 gl Jdl wdge (S amili oy Jon (oezlids (S ogzg 4y asd

(gl Spzles

19



455 (ooald o ding g 95l Sidbige dbadiigy 3 (2 (Jg Y559 V-l op o oy
5 o et 4y ool iz il gl S, &5 oludl akd Sl jgigis epgail 4
S 3 oy JUisls a5 oLl ased Ll

959}]0 Gm.c.u.) L?'> csaa)a\ﬂ-u\.aj;b %g)yo Jl&.u‘ Gblj.laﬁ -S;‘}bb u.us;{lel.ij; Y-u.u)L..u
dgo 095 ugrly o (S Cetulin 4 (8500 (635 e Setuligd 03 ()L (glw o0l
(&) s 3y 2 o o) &y Pl osloniagl ( Sondomun ST 5l &5 (i

G 192 (9 yilgo

Schematic drawing of SARS coronavirus
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Transmission Cycle of SARS CoV 2

Bat Coronavirus
(Miniopterus bat coronavirus HKUS8)
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Beginning of December 2019
The first infected patient presents symptoms.

. 2

31.12.2019
The Hubei provincial health commission
reports of a number of patients with pneumonia
of unknown aetiology.

. 2

07.01.2020
The coronavirus is isolated for the first time
from a patient with pneumonia of unknown cause.

11.01.2020
The number of infected individuals rises to 41.
Reports of the first fatalities.
Viral genome sequence is published in public database.

30.01.2020
WHO declares a state of public health emergency.

@

11.02.2020
WHO announces an official name for the disease:
COVID-19.
The virus has been named SARS-CoV-2.

. 2

22.03.2020
The reported number of infected individuals exceeds
300000.

30 Dec. 2019 m 23 Jan. 2020 11 Feb. 2020

Genomic Wuhan COVID-19 and
2&3;‘ sequence of the locked SARS-CoV-2
virus released down

(6] ® © Q ()
Bats as the
T:"Om; potential origin
. reported
\ 18 Feb. 2020
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Covid-19 (high), R0 = 3
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Acute Respiratory Distress Syndrome (ARDS):
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Cytokine strom, IntrapulmonaryInflamatory respons and oxydative stress:

> 8551 0e® 0y yus LFbLu.) oy g yly o S—.gsl}?| C7J5XJLA o ozl AgiSehlucaly -
opw 47y (e & Joly & By glgngllgitles Judg yigs asga 4 Lipgley ¥ o (Jwye 5l g0
oo lss 198 o8 ag) 9lidy sl sasma o asl oy pygiw Judg yugi L pse o by e o
55k 03y lee (Fwihons Ay g 39433 (Selgugll galas 4y gl (o901 gy 0,13 (55l & 0y
Sl 4T olge AiSlen (S5 o)L (g97es gl O Jedies S by 4 il o -
o9rly (53lo @ Slge iy ST g9 35T oS il 5l e (pZRenS
ol oyt Ty o dighylus gagd Jaagllo aliSs ooyl (s yiw lnilopmnSgls aSLs « 555 9o
oy S Wy JSaw SU38l (g (S 4 4y (7 (V0 VL ol Soamd) (55059
RSN

oYsS Sodanalle allSs adgy gl 1088 o ColiS B, o o 50 V-Colugegdd 0w oy @ -
é—))f Cely Sty o il Soxl5 oS gy L L3 Lailo

S oS gl o Cugde (63 (5 Jokee Silp (JILI3glES (o2 o BN Culugegis -
655 Gualin 6y 095, 5 ALSS (S5 5 wlaSl sl 1S ol B e

5l ‘§| Wiy 4 WgiSeile 4, loes é Azl 4,500 V-Colugeys o -
429 & 45D gy )d (55193 09k 0923 (Sgdg 4y Slge A lg 15 g padg (2 FgS

61



(St (P by a (S FLBL Y @ Loyl (o2 (g e W50 (B gy o ST
o b (5 4 4 (PES0 S gty 0 (gL 9DlAe g p 0 dighS gl ol ogly abis
2SoyS el i 0 LeonnSgnle of iligis colols o gili8s

1OYWS gl co )55 Pgadgy | sl -IV

Extrapulmonary disorder and complication:

(S s 990 SMSIl gLy Bsed ol Sl (o9 pls o

1Sl 55 ggldl joilentin )bd (S 4zt ) 2 led paiaes (g 219 )

3l il @Sl b ol (uSe (b3l phs Ggeals (5 Jolie 4 (g plgs -V
Sleodus GJL ggli>| o alSs pg i §)§MM| Sl

1Ol Sy s ol (2L s (g plg o -

ol (5 Al>ge 4 Lo plg 0 (2 po5 (DSl A8y s gl (L paine (g ly 0
bl ol Lowiiin)bs Sz (oodn gl QLS caegl copy &SI golinl 9S5g) g)550v,
o Mg aial ) ) B gae S 2ly o (5 a2 4y giledo SS9 S5 1 e lolas
(oS o bl ol e ¥559 01 (il (s9assl

rlodus pammopal ggliasl o -

L 0958 abgrde 3 plass geald (5 Jolie & (g plys Slodo puditas 12 golixl s
Sepstansnly Joall uSe QLA (ogas pgiw GuSghle o (S Al a4y el o9
S 5l Fl) ke alSs sbMS 5)5L oyu)g ol LilislsSlasS cpgynins il (5,53l
(6355 e S pus gl ESEALGS 9 98 0yl

s (£ 3 (ordg0 & (S Jlhe 4 Gugply o (S Gl B gl 450 (S

e gl (a8 rolen plass (Jeeals sl &y Guibins) (©@ldBIL (658 DLy

62



s (€180 0 (5 3929 Joi 4 4 gl oS opad gl (oxdge & (gul 5180 00l
4 poyion il ) ()98 L] Seoodcnd SISE bt (658 (b3 L (7251 nleo

Pl P gonpgl K5 0B pltans gglials opw )La Sizgilans 4y (g ly o
S 3979 Jsi 4 (Pgyiuw oS glw) > ld 5l JmgiS gligl gadg,Sle < LBy g5 © 0y poo
oS eligil i ssd¥ s gl

(S Lxg)%\c\ )36’29%;.39»4,;.\%)5\3;.;& Feoopg) ope as-

Cuoglie (gl Shatupmly Sl o) yleSwly S o s oy sl @wgs gussl o -
Hhe o mles 4 o %59,,;5! > b ‘S*JaLo).u Lol LS°9’°-’ AIRES gSE#CS‘ S -
2655 s Liodggmd of Lol i o alS s

kS))fMWLQ JLw M& Lu O yan LUJiLA 4) Lw.ng.:Lmo u.w.u..:s.».:l.@-

@ S LSy ol y5e9 g oy aiiogglis| u-’L*’° opyly S 4y S S -
6‘59 L;").?u &) )JJLS objg‘ W ‘:Jg.o 5| W)9M| &Jg.“.uwo o).w9l95 435;2./:‘)
Bred o Slodo (goasgl U35 it Sz 5l (S5m0 (S Ol & LB ugsS o
G2 St 9assl (o9l Jo) S 4,858 Sz il moed (5 Susliggl e Liil 4
5 e ddgalal o poe muiins (wonlss (ibisil iz Cali psl gy aslos
99 (5 Lol 4y gl o (20,58 Colhn o Sl Jdgaial o (615 o gl g
Solreshy 65,5 Jo¥ gudlade jgul Cailpabig (198 L j5iS8 o31 A o adsSlseS L i5s

63



S &Pl Sl (AeS 19SS ghg 3ol S0 &5 Glyz giag O digyg piagsST o S
16355 o (g lggS e (S 4l 4y olgllad

(oL Je8dlo sontiw] 52651 G L 8 JoSIbe o 025k Jply o g59) oo -
FEES gy S oy )l e Sgtlugine JUd . g Iled Aghle gige Sl 4 ghaSgalugl uoly
shedg 595 5l golus gaag S b kDl o (2 (oS gl b (raadlygng 5 oommd ) 935 B -F 0050
o gadlds (ol S aSol s gugs ()Y (63 0 ol (golld (o) Cundse ol vy
(S s (g lggS e

cJ> ‘_,’_,.,.Lub.«ml ol Sl o Sy oogzge o GY gl 4y a5 laee Vol - Sol il
6)15 s (S L] 5, g0 alS's oS aideial o

Lol oS (LS clos 05 s Ly) (S P9l ilides 4y aud St VeSS rule (ggmsly
2395590 92 Ll gl (jgaeg g Sl gl -gySe grdite o ((FrmnSol b Ll
S92 9! PPl -gu09 5 (5 Pgdar (gl flosly S piuw (il 5,550 alonie
NP QNN RN-X AT

s S 5l sialugaes i (o290 189 0,3V (S Azl 4y ()8 ol s U o jgnng 55 o o -
S opw Yy Jdu Sl 2 (65 axlge o B 5 udgi gl Jlade 9,55 & 23 o
Sl (555 L (IS S (g 0 (S Dygo (69416555 s oo LSligleS T aale
Bl gpie olg> Lo |¢.3129J CoblB adsas o Jlax sguegl o ol lg gqu0 Iy
o Eagedls BL - A3 logl LiligleSTleS feSwlgl il gomiodionmnd LlslglsSlss
EB90 (200 Ludgzge (6559 (Segreg S 0,803 (S S (e gl ygenn S0 (558

LS)"S [EPw) oL;qb u‘)Pu 6&5‘ uAL>5 oold| 09_90

64



£S5 S50t 4y S 55 ISl 5235 43S 1A VT

Microvessels

Endo!hdl I cells
Microvascular

/ dysfunction

Coronary artery

Pe Icyles

Macrovascular

endothelial
dysfunction
Endo helial cell:
-

SARS-Cov-2

. i

po L -
B e
e Wi -
Cmimiy e
invasion Tcell . e -
* Inflammation _. 2. = e
%
T WA s = .-
Macroph: . & - =
l L A P WA o o %  CXCLIO = A
- se) oY . - ° o e
- - e o o o
o) - o
cD206 . .3
4 Metabolic Immune e -
activity activation ~ e
G Heart
f -
—/

Fulminan(
myocarditis
Troponln 1

Myocardial
*LDH dysfunction/ Anhythnna
Myocardial damage
damage

OEC =
SARS-CoV anchors o tasmembrane ACED o e thehos el cudng ype] peumocytes, mcrophges,endoel el periytesand cari eyt eadog o

ifanmationand morgn e, fecon ofenothell el or eyt o prticlrmportce ecauseth couad o sever s and macrovasa dysfction
1 adition, immune overeacity G ptentaly destaize aeroscirotc plagues an el the devlopmentof acute corovry syndromes fecion of the respratryta,
ptcury ype-2 preumocye, by SARS- oV is st by the progresion of stemic infammation nd immune el overactvation gt ytoke st restg i
ncresed vl of ytokines such a L6 17 -2 and CXCLIO Sbseguenty i posbeth acvate T cel and macrophages maynftate fected myocacimresding  the
development offlinant myocart and serecardac cimage The processmay be frter tesfied by a cyokin tom, il he vl son may caus carda myoeye
diage recyeding o yocarcldsfncion an contrute o the evelopmentofarythna, From Guzk et COVD-1 e caovsclr syt - mplctiosor ik
asesyent, dagnoss and eament ptions. s Res, 200, 1010936

65



(550 LolslsS959) (sl (o 2ulsTlosSmntn p 500 s 1S5 1D

SARS-CoV-2

TNF

7
ACEZ'CDIM o IL-6
©) Activated

endothelial cell

P selectmI ]\
1

@i} Tissue @ t%‘ﬂ\

factor

Collagen

Platelets od

y sNeurrSohite

J/ Microvesicle L@\e P N

Q \;\,/:-/ Intrinsic/
———=—— |contact
* Decreased i

C | coaqulation
e ||,k | iy
Monocyte Activated  factor coagulation o Antithrombin
monocyte pathway * Activated protein C

I I [ [ I

(Ol ,56 (6525 aSg5 aSlilads a4y S &l 30 995 o Y1

SARS-CoV-2 infection

Endothelial damage
Podocyte localisation
Proximal tubule localisation Hypovohel’ma

Mitochondrial dysfunction
Notetobolar n//

——» Nosymptoms--

Cytokine storm Pneumonia Hypercoagulability
TNFa
_‘ R
IL-10 Endothelial damage
Microthrombi
Rhabdomyolysis

Microembolism

ARDS
Hiper Kidney infarction
"’e L —>
volaemia
Mechanical

DAMPS dothelial ilati Myocardial
dysfunction ECMO dysfunction

l

Arterial
& underfilling
g Venous
—_—————> congestion
> «— |

Acute kidney injury

66



Reference:

1.Cynthia Magro,”]. Justin Mulvey,bDavid Berlin, Gerard Nuovo,dSteven

SalvatoreJoanna Harp,"Amelia Baxter-Stoltzfus,” and Jeffrey Laurence"*

Complement associated microvascular injury and thrombosis in the
pathogenesis of severe COVID-19 infection: A report of five cases.Transl Res.
2020 Apr 15. doi: 10.1016/j.trsl.2020.04.007 [Epub ahead of print]PMCID:

PMC7158248

2. Defeng Wu, Ph.D., is a research associate professor, and Arthur I.
Cederbaum, Ph.D., is a professor, both in the Department of Pharmacology and

Biological Chemistry, Mount Sinai School of Medicine, New York, New York.

3. Maximilian Ackermann, Stijn E. Verleden., Mark Kuehnel, Axel Haverich,
Tobias Welte., Florian Laenger., Arno Vanstapel, Christopher Werlein, Helge
Stark, Alexandar Tzankov., William W.., Vincent W. Li, Steven J. Mentzer., and
Danny Jonigk.Pulmonary Vascular Endothelialitis, Thrombosis, and
Angiogenesis in Covid-19: May 21, 2020, at NEJM.org.DOLI:

10.1056/NEJMo0a2015432.PMID: 32299776.

4. Miriam Merad&Jerome C. Martin.Pathological inflammation in patients
withCOVID-19: a key role for monocytes and macrophages. Nature Reviews

Immunology volume 20, pages355-362(2020) Cite this article

5. Jiao Zhao, Yan Yang, Hanping Huang et al.< Relationship between the ABO
Blood Group and the COVID-19 Susceptibility. doi:
https://doi.org/10.1101/2020.03.11.20031096

67


https://www.ncbi.nlm.nih.gov/pubmed/?term=Magro%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mulvey%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berlin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nuovo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvatore%20S%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvatore%20S%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harp%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baxter-Stoltzfus%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laurence%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32299776
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158248/
https://dx.doi.org/10.1016%2Fj.trsl.2020.04.007
https://www.ncbi.nlm.nih.gov/pubmed/32299776
https://www.nature.com/articles/s41577-020-0331-4#auth-1
https://www.nature.com/articles/s41577-020-0331-4#auth-2
https://www.nature.com/nri
https://www.nature.com/nri
https://www.nature.com/articles/s41577-020-0331-4#citeas

6. H.A. Rothan, N. Siddappa, S.N. Byrareddy. The epidemiology and

pathogenesis of coronavirus disease (COVID-19) outbreak: J. Autoimmun., 109

(2020), Article 102433, 10.1016/j.jaut.2020.102433

68


https://doi.org/10.1016/j.jaut.2020.102433
https://www.sciencedirect.com/science/article/pii/S1359610120300708#!
https://www.sciencedirect.com/science/article/pii/S1359610120300708#!
https://www.sciencedirect.com/science/article/pii/S1359610120300708#!
https://www.sciencedirect.com/science/article/pii/S1359610120300708#!
https://www.sciencedirect.com/science/article/pii/S1359610120300708#!
https://www.sciencedirect.com/science/article/pii/S1359610120300708#!
https://doi.org/10.1016/j.cytogfr.2020.05.002

SrS e

-

aog) (SSls

Clinical feature

(5}" Jsl ‘5_»4;& Gl glo e Siiogily o as) Muo),o N

1098 iy b (o7 45 -

Incubation period

‘5,,.»6_....“[4 @92 oS cas (stons Ay g guilile S ARD S il g_.é.lfo\‘\-a,g”.f S
629 Selogipon 5l 092 (dargSl b (699 (7850 0390 19 (55 g gy (5994
(7 A5 55 w03 (Sdga agsSyg V-0 SIS o 45 4 0)90 (o 85 g5 g ol 4l oy
SYS Bl Slyd phnensr £B00 (503 0)93 13 (S S o)Ll &ipg 90 (5 gighons 9,05 4
sy esysl Lowd > oo

P Jogb (il opm JSB SV & 0)90 (2 ) (B 0 (P galaxt g9 93 gllgn o
cé)sa'fdﬁ%;./-\adicésV’jﬁQﬁL@néJsQ@s'%M}'{&&ﬁé‘;m%j‘ 4
(S oY (g0 5355 YV-100 o Seilsdly 1.0 4yl 539559 1 F-AS u_f JARIES
(=929 91 (o ol b oo R G b b 95 09 L jlade 4y ag ply o Sl pasls ]
Gy (19555 0 (FgelSididin (U o (asid Clas o aluen ol joe ey b

69



oy
Cude (F digind (pandd Gugply o gl Bgle g ply 4y (o7 el (S5 (o3 00y (Jgoli o -
156y o Slogipannd b gadle (o 5l (655 0S5 &5 wdle S50 um (B0 0 55 160
92lsS (S 9979 o 49> (65 Sy E9) 9l (695 4 wle ] pd e oo a3 &5 oL
99 O Lu> & g8l o gl (590> o AilES gy (S aded 4 azg 4 LipSls (gido
e 7 8SE o sy oY el sl U5 S (gom s il el Silegionad -
> Sk gss! sy 58U > (Lils (gl 4 oLl (e Sitegipond (7 (b digzyen,
(S A Nl (oo &y w8 Al 0w 93 55 4y Sy polacl s Slasl gy a5 e o (g90
S S5 1A -YYo Gze > gilax| galize o ‘_:;5&9..@9@ 4 olil L;ﬁi.f o
SN bl &y Slaml s Sl Spnim jgendsn Sl s Joo gren & (o7 ghus
gl 0 2995 o Gallas ?_iwl S (29 (el jgundy  jglie b o ol 50002

(s hSES Gl A v (o e 531850 wip 0 gl (80) Sl ceges

s ool &y 205 8 5] e ol & Ymls oo Sl Lo (o2gl8 5515
0+ oy 05,5 85 (o7 ¢ sy Siloginons o) Silogisaral 9295 995 p (ol 59
1595 (g Akl (S 9o gV gl (g5lSuAT (b

18+ = coliil Ealo by Suilogisamd -1

18 0= bas po by Slogiopoms -Y

703 e (SElSS opu)ly LB Lo Ol e S langeS 4 L (ol ke Silegions
Fetag 99 )00

70



10 = s g 00ll 393 Y

3l b el gilas o

SIS x> (g97dlae (95290 Wb o)hs (golad (gakedun 5 gileg U (goliSs wageS o
G20 9 o Jowly (5 B 4 S5 02l e o (SUIell plg) (S5 gl gole cud)ls
9l 09589y 539 b 9 5l (59 G wpe 4 Bollae by (o 8 0p il polgi o lg>
G o5y Gl Wb old (Fge (g0 0 o & Bly oo g LIS SLol by o Jigwp
99 92,8555 9ol (P 0 Cualdgd (S axlu 4y a5l 5 0 (S Sy 4y (xxlped
K

1obay o s -

Sy (s3I (S olnlid 4 20,250 gl Cuas, 4,98 dungyg gllas oY o (L e hnds
ady SLlsn oY ¥ 8 (oled (G5 5 oy siulsiton o (S g0 4y ol o) (St
1oleg,b ey -

(oS Jags 59 (59l 5 (S g 4 Pl e 0 Ug S 0 gidy, 4

10Leg)l S L g 00lal (56

71



el L Ol 95 (gale O o (o 8 - 528 pg0 -1

Upper respiratory system inflamation:

336 L ool slos L bl s psil 5l o0 s V-1 & oyed Ypems aljel o
4 &9)b 0 TS T al>pals . 55 plgo (5532 9355 V- 00 5l 9,5 US55 &y o155 5l (mlylonin 6

S (S i 4 (699 3 $ila 35 plgSuly geghs b 9iligds Sleg 5l 69250 @y (oges A0

Sl (Vo Ve i8S Sl 5 c9992) 585 (65285 51 Js,65 (200 (2o (599,05 (680 ualg
u.ol?s 5';«..» M s\ —5\,’.995~> L;?.o S ij»a?-‘ 9 20 9,9 9‘ ‘sagls),,flgo di.a)l..\.o.m
16 dgles SV bl 4

s Lrogie ol Cias -\

#8908 L Pl (oSSl i 0 (60 959 V10 gl iy opes Jgo 00l 4y e (010
168 plso Jgo (Y 4y gy 559 )+ 0 Ysaa sl iy oo o)) 4 &y sl Sl ol hog
oyt o0 gl (P97 (SIS 093)3 9ol 0 (9 gdg (sages ( Jloyg > (g jgadm gty sages -
Algzg o (25 9 31 kS CSadll 5 Al 5 6y s 5,551 ) g eeliB 2T
(il idS (6392 1) (kS VU=V 00 (S il jo 913 @y By Jloygs Ypomo (S -

(6 097y LS U diis |y ey
72



&L’éag}@ue'\JWI@‘oﬁ)u,.éc\;;.;ﬁQwﬁuoeﬁyuﬂbsﬁfb—)mkﬁ[ﬂﬁ-
(595 aa e (6588 axg &y B SLSl

HEW)

7 6 S5 b b oS e 1S T opdgiliay S gilanse LA ey oo g0 04
570 VA 5 (o7 (o VS Lams 55 (65 Glugi (5 50995 4 92,0 9 Kl YA YV o
a5 o7 Sloals o Sl S Lo (S 5les)l g Ggenl sl e 41 gy 5032
5 .63 o oy (50 o2 o)) L; LBy AT 4y (Vo V), el . 50l3) 55 352
S 5y silite 4 (Bre S el (5 wluly Guiod o (Vo V )giles 5l (550les
YV & il cogn (ox2le 0 &5 09y, (5 $leg,U alsls 4y (690 0 &S5 & Jlhed (5555
EAN Lo g 9l jo (ued (S g3y, 4 gy (H)9 $90L o2 97 (S Pl ye (b
g Sl as 5 il

NP LERTS

o YD gl 3 ¥ 1Y) 5y gtas (00 -F0) g gy o) e
52515 (O7) Sy, (VOT) (5y0pm (1 ¥o) SlaaS ol Ktb (L Fe = ¥) JSlgzs
Ll o (o dggS 0 S5 4y piineS L glonl (e 5 geudle (g)9) o gz
al Jor8 20 )1 ) (g S8 Se 4y gedle aasiied (oo 693 9l g0l
pgipa 0 b podle hog yuf (el Bl (i

(0) (555155 o) @dle pphoSians o Sl godos Lamy (S aloye Sl 4y (ope o
(s 5D (5)8)0 adlse 9oL 5 oo a9y (Sb gl (1Y) Lo

(6 y S8 0l b (Se (i SLb 43S gedle (699 20 (o7 (o gy WL

73



GP S 3 )58y (o (omae o (S 4L Juamiy ) g3l 4 KOS5 gedle 55500 0

W denyd g &y (S EF 4 Pl LS 3 SO b S0 00 by n (5Rg S (2
O 9l Jg S 32300 )1 s S palo gl (V21 2) o)) e 5l (S Tllsl (5 il o

el%l.;.MBj9|Qﬂﬁsmg}alflﬂgwuoossﬁlbol%liﬁsfloégjwb'/.\”' P

Lo 59 won) LIS 93 S (S gl e LV e 4 LYV o) ) 5l oo 0L

PR JB i) Sye Jo S 5l (2B 0 (oye 0 1S5l 5 ol YAS (61908 5 92 gl i

gmmua,m%;daf@ag@odyglfo@uo@uo(wﬁﬁ,uu,,xs

(914[.:- J&-VV) Lgo Jg@ L_S"\"Y

CDC

WHO

Sign and symptoms

83-99%

88%

59-82%

68%

=

40-84%

‘";;' ...’.“s-g

44-70%

38%

S1gaS o LS

31-40%

18,6%

Lo gl (SO

28-33%

9 Sobyo

11-35%

15%

30 ghadoglgsdacs

30-71%

Oligld e (ooligl (5925 blowwssl

74



_ 33,4% O gyl b S 99 9 U

, 14% 99 (P

- 13,6% SOy

i 11,5% 0

- 5% ‘é.iil.73| 6); lg>

i 5% Sy

i 3,5% J !

HIW-Y)

4 Wigess o (5 58 )0 4 (o0 3 Silor (Fod 2oy gl (Kihedi a5 sedle 9.y5 0

‘57;-‘) EVES9Y 0y U‘“’“’L

Sy S35 8l VYo plan gl STagdoay V) - 5 Lo JIGSU abes - o -

S i g 905 S VY Y 00 S e 5y Sy Sl Vs o -

o el s gilale s Yaiol oz oo JL25 4245 | (il 5 (g o351 -,L28 Sl -
(595 4xzlye (oS S dzg 4 (PSSl

(59 SR 727-20 1551 Cucguive Gow..fl b oy y92 Lo (pmanSgl gig o -

75



Ol 5 592y b (S g msd igelgy - 528 v y0 - 11

S P ey Sl (oS i o ol & 5 (o) 5l Lises Sl o (o7 alese I
$loyz o pleg)b (S5d g0 4 g U8 55l (S dle gl odaid o 4y (5590 (e
61‘5 Jag stby)ﬁ 9390 e s Cul>go gl Dudigl g o

Sealog Gu poge b Langie -l

1ol e pgam b g Il

Ol ye S5 L ety ooll (398 -l

1wy G poge b Jawgie - |

S poge b Lwgled gdg (ages (S Dygo 4 Ligegs (goguzmadgl Joy 4y (J>y0 g30 L e

1595 plgo opmgedleqdi¥ & (6)095)9 0 -0 (5 Sl 4 Cusly

w9 ©om 9200 VA 5ol gl aslio 4y 18 Slos 5 azmys oyl 0 1ad -

189 o oy )2 9l oygieSns 6y 5 Liamy (2 555 )98 JSb Wdd o y93 SS9 B9 B9
i () Wgegs o (2 (Sl aids K93l po (S5 Spo (S Al g (g3 4y 1 K -
.gﬁflaﬁ‘oo
.%ga47’5-93@&;5095@)4\;&;@\@5\&cha)aaia.‘b&..\gobfkgwﬁ%soa\g—

(oo ¥ 5 VP o S aido ) ks -

NE ST PREPRERE

(FAY Ygoro i ygzem) gLa! g—’*-’.’-wﬂe-*%s*

PTRA SR SERUW R U

76



S dwo &y (g9l crmwlio gl bl ey 25 0 (S gl (5595 4 Glds po (Sl pe g
‘5‘55} L5$ 4.))5] G:JJW 5‘ w.&g) &) @)L 5‘ MU 0y CJ)J.J c\JT}‘\Sl 4\.7:5 u.AL>3
Cangd Ligegid (5 g &y 9,005 (g9l lae gaslunsls ol 155505 > s LB 0 Ly 39

(N () CalBg s oy e 5 AlS 9 0 UMLS
Fob po g -l

R Joe %9\.\.33!4.4@.3)1.: gwl.wl $lay 10 gausg o
.Lnssdaoo).wﬁ:)wbs‘ 33 (g ydwo OT}S‘GP'MQ IXVRIWE
.(ﬁgf’;g@og)wiﬁ-‘

(aiS TAY 5 i yezew) gLl Wiﬁjoa

AERIC EROER IR
Horowitz quotient or Ventilation/Perfusion ratio (Pao2/Fio2< 300)

0398 & 5B dad o gl Sl aliy 4 Sl IS5 0 @dle (SeilS L je 0 (S Al e o4

GMJL.»‘&J}AOO)MINFLJ&»@SNJL;&}JA%;M‘5)...1_’>|$4.a%;1.>).ctso...’>so).w9~.\..5

sfuuyk;sosu\}daf‘ -ya S 0y JBQ..\.'LMA,:N IR VRWWIE VR WO
-89 uLo Oy 350 5' u)ybo.im.m Soe oTJ.SI L§> ‘6)5 KPR 9‘ ub)y R T ‘?H -
ety S8 by 7 (o (1T 0p el &y (paaleS ol ol lslsy o g s

°a5?:'gsm°"\ﬁw°)li¢&k5{d04395@]@413)2416)9‘) S s S -

4 PO (o) Kb SLoo b xzg gl g pe DU, (ondS (B 9 G o2 595

77



& el 0 oyt S5l 5l e iores i Se clansluinalsy o - goys) woysd L ¥ (5 adBs
Bgdgive crdaiazmnS] Cipjlsnl o0 5 ASs LopuSepls BLisl caad o S Oy

5l s9re IS a4y goumn] > Ly 5l (oo

n~“5 (..j-i:juL:A) *ae ‘“SCM B . & “.9“|‘>
Ololeo S 58

LSJJ 03‘ 6\.\)‘.’ W99‘ uMmLJnyL;ADSUIJOL‘?«LSB é))wiﬁs‘ua.u bé)mb

-89 SR VY- -\Y‘o‘;dﬁﬁ.‘éaqﬂ

s bled joln piisnle s 13 4 (doge (650 (5 e gped 4 Ligegis jLadi LAS

392l o g5 5 alSs oM onig)l oyg sl Ligess o S Ay 504 LsosmS gala
F7eeST gy 3 op el alsoraSald o cope el LonnSsola ol ligas
S sy S (S pidl) 02398 b gl LAY ool 4y (6 oS T (920 (b joskamw b e gntie
5 el BLABl S 29sS 4y (o7 45 e 4 e (s8] Cuyfslsisalsy oo

.)6;&4»%&50@3,034&4395.3‘094ndjmb/c\\c o)‘_bl u—‘*’)ﬁ-"“’Q}h‘}

5obte ol dlines LS snle 0w |l diad 4y (g9 4 Wig> 10 (2 43S (o970 O 929

RUSNE. O

ool 4 0351800 %55.,;&9[&: > alSs LS anle o%;c\bj.e & @ Ll 3 Wwb

69&4&.&&@*‘-\"wa&mwtoséwyuboﬂé)ﬂ

78



Al g S gy o 9515 Swigel 298392 0 (S 0Lz & (ye ) AagsS o 2 il gSiangl
roS Jdsl (F599555 0 5l eSS« SSing b3 JLSSg 4 e SY

R OFE S 63l (7 3ol (kS o 19 g SOy p JUSSg 0 b aigigo ok LSS -
4 40 oS gl 4 (S alo & gy 0 (S Il Jlog 4 (5 Lol (gl e
‘gél)w;lggl;owléguﬂo@d&gﬁ)o &go?yw@JLﬁi@ﬂogou
S 3 gl (PASG S 9S00 0 (S axlur o g 3 &y dlge (Shd b g 1S g -

(555 Jysl o5 L adglo 4y alSs Cusgzge s 3 5 g alalély SO

4 s 2ok o gop & Hdetn S ol 1) 0 (o7 Lol gjlyl (oxboas o (S 4 1 ST S
&b ol P13 gl il oty Lol Joaol)) Cusgzge  gilale o (S slggll
(89S <dYs

FJULL o Gl (g o mad 632y & (5 abe & (ploddhS gl Ligegs o 1 S99955 2 -
4 ok @S LSJ‘“S Jgl am)d 4y CoSunilin o v Agigo alus alSs PRYSTUSRGWEL
= ‘62'35 Lol aalSiyhpas,ons (S oglis 4 ol aadSieplaiobie Ygoxo S el
(555 S Casgrpan Ligass s 5 4l ale oy 3 Sl

Lo gl cillgdss aST alSs ool o ilisis Sz gl Jou o (S d>pe g0 4y oS
S gl gy (S gl ¢ j9u09 539,50 gl 9,50 e piilin (LSlglgS 995 ¢ 9l LoounS g0, IS
L)Ws oou‘deyLa))Ade_:‘).».wbbyawwésle‘wgyb‘#olﬂ s buo
(8o e sl o el S S

79



ol o S S b g oaladl g3 Il

s 5 Sl ity S L by golall 358 ()L 1o 0 sl 4y 5V SV o

}Lbd)ybw) L ks pas g A -

LS pae (ggadd |28 L LG Gl e -

References:

1. Report of the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-
19). (PDF; 1,6 MB) 16-24 February 2020. Weltgesundheitsorganisation (WHO),
28. Februar 2020, abgerufen am 2. Mirz .2020.

2. Chavez , Summer; Long, Brit; Koyfman, Alex; Liang, Stephen Y. (30 January
2020). "Coronavirus Disease (COVID-19): A primer for emergency physicians".
The American Journal of Emergency Medicine. Doi:10.1016/j.ajem.2020.03.036.

PMID32265065. Retrieved 30. May 2020.

3. "Interim Clinical Guidance for Management of Patients with Confirmed
Coronavirus Disease (COVID-19)". Centers for Disease Control and Prevention
(CDCQ). 6 April 2020. Archived from the original on 2March 2020. Retrieved 19

April 2020.

4. Symptoms of Coronavirus". U.S. Centers for Disease Control and Prevention

(CDC). 20 March 2020. Archived from the original on 30 January 2020.

80



5. Xydakis MS, Dehgani-Mobaraki P, Holbrook EH, Geisthoff UW, Bauer C,
Hautefort C, et al. (April 2020). "Smell and taste dysfunction in patients with
COVID-19". The Lancet. Infectious Diseases. Doi: 10.1016/S1473- 3099(20)30293-

0. PMC 7159875. PMID 32304629.

6. "Symptoms of Coronavirus". Centers for Disease Control andPrevention

(CDCQ). 27 April 2020. Retrieved 28 April 2020.

7. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et alCristina Menni et al.:
Loss of smell and taste in combination with other symptoms is a strong predictor
of COVID-19 infection. medRxiv, 7. April 2020,. (April 2020). "Clinical
Characteristics of Coronavirus Disease 2019 in China". The New England
Journal of Medicine. Massachusetts Medical Society. 382 (18): 1708-1720.

doi:10.1056/nejmoa2002032. PMC 7092819.PMID 32109013

8. CH Yan et al.: Association of chemosensory dysfunction and Covid-19 in
patients presenting with influenza-like symptoms. Int Forum Allergy

Rhinol.2020 Apr 12. doi:10.1002/alr.22579

9. Zunyou Wu, Jennifer M. McGoogan, CCDC: Characteristics of and Important
Lessons from the Coronavirus Disease 2019 (COVID-19) Outbreak in China. In:
Journal of the American Medical Association. 24. Februar 2020,

doi:10.1001/jama.2020.2648

81



Diagnsis
61'5 0y Al pe dy 3L Lae diglae s Boes JRYE A - JURKS
rlglro (5y951Y -
S 5 DS GV S e 4 515 55 0 sussS o 5 gililas 5,55, o
(S S s azei o Cum 4y gaSll
Leucopenia «;5 oiladlg 7 Fe - Ve ay - LonsSel -
Lymphopenia «;5 oilaBly LA+ -V 4y -Linsiad -

-CRP > 20 .usgsuélsyﬁm-djswgg-

g saiiliy a8 -
> oogrlys @b Sy (S Il mag ool G988l g 4 gildye o (S alpe g0 4
54595 (522,75 0 9l Gldgds & (1o paang Sae 3 aliSS (yfghngeale o 4S5 laen 5l S it
g pols eyl ( SV o (5 Az 4y (pSGhn 8 5l ollgS U (g S5 azg 4 9905l b Lyl
oy 25 651 Iyse b e 5l (5,5 o S solll G588 uye 8 2
P o Rl o oG ool @ S Bl comade oS Jad s e
Ligegs JUymiSh o 5l TS ol 5l s yod  ronald gy (6l ot ¢ ioilivmndgn
A8 Ggiend 8 50 0 0p 905 4y

- Bilirubin, ALT, AST> normal range

- Acute phase reaction: ESR; CRP; Proteinase; LDH; D-Dimer; Feritin.
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- Also Procalcitonine due to bacterial pneumonia.
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-PH 7.35-7.45 U omisaeel
- Partial pressure of oxygen 75-100mm [\, > \lxi/ LS gl —> W W
(PaO,) Hg
- Partial pressure of 35-45mm Hg | Lagl)ubs - Liglamls -LoulS s
carbondioxide (PaCO,) A \% N AN
- Bicarbonate (HCO,) 22-26mEq/ =

liter
- Basis excess (BE) from -2 till +2 N
- Oxygen saturation (5a0,): 94-100% 94- > > 93—> <93
- Oxygen content (O,CT): 15-23%
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Mild: PaO2 /FiO2 = 200 - 300 mmHg
Moderat: PaO2/FiO2 = 100 - 200 mmHg

Schwer: PaO2/FiO2 < 100 mmHg

Radiologic investigation:
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Real- time reverse transcription polymerase chain reaction (rRT-PCR)
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Medical or surgicag mask and N95 respirator
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Prophylaxis:

- Vitamin C 500 mg BID.

- Quercetin 250-500 mg BID.

- Zinc 75-100 mg/day (acetate, gluconate or picolinate).
Zinc lozenges are preferred.

- Melatonin (slow release):

Begin with 0.3mg and increase as tolerated to 2 mg at night.
- Vitamin D3 1000-4000 u/day.

- Famotidine 20-40mg/day.
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- Remdesivir

* - Favipinavir or Avigan
- Kaletra:

* Lopinavir /
Rotinavir 400 /100
mg.

- Chloroquin

* - Nitazoxanid

- Nafamostat

* - Penciclovir

* - Ribavirin

* - Tocilizumab.

- Azithromycin 500 mg.
- Zink 220mg.

- Vit C IV 1000 mgx3.

- Heparine

therpuetic  dosis.

- Hydrocortison.

- Gama-globuline.

Reconvalescence
plasma.

- Helium

- Nitrice oxide or
oxide azotic
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1. Kaletra (lopinavir/Rotinavir 400/100 - oral.
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2. Indinavir-2 x 800 mg (2 x 2 Kaps.400 mg) plus 2 x Ritonavir 100 mg.
3. Remdesivir- IV (200mg first day following by 100 mg 9 days).

4. Favipinavi- first day 200mg, continueing by 100 mg.

5. Camostat:

6. Hydroxychloroquin- oral.
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6. Interferon-Alpha- inhalative.
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Management
Symptomatic patients (at home):
- Vitamin C 500 mg BID and Quercetin 250-500 mg BID.

- Zinc 75-100 mg/day.

- Melatonin 6-12 mg at night (the optimal dose is unknown).

- Vitamin D3 2000-4000 u/day Optional: ASA 81 -325 mg/daye
- Famotidine 20-40mg/day.

- Ivermectin 150-200 ug/kg (single dose)e

Mildly Symptomatic patients (on floor):

- Vitamin C 500 mg q 6 hourly and Quercetin 250-500 mg BID (if available)
- Zinc 75-100 mg/day®
- Melatonin 6-12 mg at night (the optimal dose is unknown).

- Vitamin D3 2000-4000 u/day.

- Enoxaparin 60 mg daily.Consider increasing the dose to 1mg/kg q 12
hourly in those with a high D- Dimer or an increasing D-Dimer (see Xa

monitoring below)e

- Methylprednisolone 40 mg q 12 hourly ; increase to 80 mg q 12 hourly in
patients with progressive symptoms and increasing CRP. [48-

54]eFamotidine 40 mg daily (20 mg in renal impairment)e

- Remdesivir (optiona),200 mg IV loading dose D1, followed by 100mg day

IV for 9 days.This agent has been reported to reduce time to recovery
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(based on an ordinal scale). The benefit of this agent on patient centered

outcomes is unclear.

- Ivermectin (optional) 150-200 ug/kg (single dose).

- N/C 2L /min if required (max 4 L/min; consider early t/f to ICU for
escalation of care). Avoid Nebulization and Respiratory treatments. Use
“Spinhaler” or MDI and spacer if required. Avoid CPAP or BiPAPeT/f
EARLY to the ICU for increasing respiratory signs/symptoms and arterial

desaturation.

Respiratory symptoms(SOB; hypoxia- requiring N/C > 4 L. min: admit to ICU

Essential Treatment (dampening the STORM); MATH +:

1.

Methylprednisolone 80 mg loading dose then 40 mg q 12 hourly for at least 7
days and until transferred out of ICU. In patients with an increasing CRP or
worsening clinical status increase the dose to 80 mg q 12 hourly, then titrate
down as appropriate.

Ascorbic acid (Vitamin C) 3g IV q 6 hourly for at least 7 days and/or until
transferred out of ICU. Note caution with POC glucose testing (see below).
Full anticoagulation: Unless contraindicated we suggest FULL anticoagulation
(on admission to the ICU) with enoxaparin, i.e. 1 mg kg s/c q 12 hourly (dose
adjust with Cr Cl < 30mls/min).

[38-47] Heparin is suggested with CrCl < 15 ml/min. Due to augmented renal
clearance patients may have reduced anti-Xa activity despite standard dosages
of LMWH.[66] We therefore recommend monitoring anti-Xa activity in
underweight and obese patients, those with chronic renal failure and in those
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patients with an increasing D-dimer, aiming for an anti-Xa activity of 0.6-1.1
IU.ml.
Note: A falling SaO2 despite respiratory symptoms should be a trigger to start
anti-inflammatory treatment (see Figure 2).
Note: Early termination of ascorbic acid and corticosteroids will likely result

in a rebound effect with clinical deterioration (see Figure 3).
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Additional Treatment Components (the Full Monty):

4.

S

10.

Melatonin 6-12 mg at night (the optimal dose is unknown).

Famotidine 40 mg daily (20 mg in renal impairment).

Vitamin D 2000-4000 u PO daily.

Thiamine 200 mg IV q 12 hourly.

Magnesium: 2 g stat IV. Keep Mg between 2.0 and 2.4 mmol/l. Prevent
hypomagnesemia (which increases the cytokine storm and prolongs Qtc).
Azithromycin (optional) 500 mg day 1 then 250 mg for 4 days (has
immunomodulating properties including downregulating IL-6; in addition, Rx
of concomitant bacterial pneumonia).

Simvastatin(optional) 80 mg/day. Of theoretical but unproven benefit.
Simvastatin has been demonstrated to reduce mortality in the hyper-
inflammatory ARDS phenotype. Statins have pleotropic anti-inflammatory,
immunomodulatory, antibacterial, and antiviral effects. In addition, statins
decrease expression of PAI-1.

Due to serious drug-drug interactions with drugs including amiodarone,
amlodipine, erythromycin, azithromycin, telithromycin, verapamil, diltiazem,

cyclosporin, HIV protease inhibitors, etc, atorvastatin 80 mg is preferred.
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11.

12.

13.

14.

15.

Remdesivir (optional). The role of this agent in patients with more advanced
pulmonary involvement appears to be limited.

12.Broad-spectrum antibiotics if superadded bacterial pneumonia is suspected
based on procalcitonin levels and resp. culture (no bronchoscopy). Due to the
paradox of hyper-inflammation and immune suppression (a major decrease of
HLA-DR on CD14 monocytes) secondary bacterial infection is not uncommon.
Maintain EUVOLEMIA (this is not non-cardiogenic pulmonary edema). Due
to the prolonged “symptomatic phase” with flu-like symptoms (6-8 days)
patients may be volume depleted. Cautious rehydration with 500 ml boluses
of Lactate Ringers may be warranted, ideally guided by non-invasive
hemodynamic monitoring. Diuretics should be avoided unless the patient has
obvious intravascular volume overload. Avoid hypovolemia.

Early norepinephrine for hypotension. It should however be appreciated that
despite the cytokine storm vasodilatory shock is distinctly uncommon in
uncomplicated COVID-19 (not complicated by bacterial sepsis).

Escalation of respiratory support (steps);

- Try to avoid intubation if at all possible, (see Figure 4)

- Accept “permissive hypoxemia” (keep O2 Saturation > 84%); follow venous
lactate and Central Venous O2 saturations (ScvO2) in patents with low arterial
02 saturations®N/C 1-6 L/min e

- High flow nasal canula (HFNC) up to 60-80 L/min

- Trial of inhaled Flolan (epoprostenol)®

- Attempt proning (cooperative repositioning-proning) [77,78]e

- Intubation ... by Expert intubator; Rapid sequence. No Bagging; Full PPE.
Crash/emergency intubations should be avoided. eVolume protective

ventilation; Lowest driving pressure and lowest PEEP as possible.
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- Keep driving pressures < 15 cmH20.
- Moderate sedation to prevent self-extubation
- Trial of inhaled Flolan (epoprostenol)

- Prone positioning.

- There is widespread concern that using HFNC could increase the risk of viral
transmission. There is however, no evidence to support this fear.

- HFNC is a better option for the patient and the health care system than
intubation and mechanical ventilation.

- CPAP/BiPAP may be used in select patients, notably those with COPD
exacerbation or heart failure

- A sub-group of patients with COVID-19 deteriorates very rapidly. Intubation

and mechanical ventilation may be required in these patients.

16. Salvage Treatments:

*High dose corticosteroids; 120 -250 mg methylprednisolone q 6-8 hourly

ePlasma exchange [79-81]. Should be considered in patients with progressive
oxygenation failure despite corticosteroid therapy as well as in patients with
severe MAS. Patients may require up to 5 exchanges.

.FFP is required for the exchange; giving back “good humors” appears to be

more important than taking out “bad humors”.
eIn patients with a large dead-space ventilation i.e. high PaCO2 despite

adequate minute ventilation consider “Half-dose rTPA” to improve

pulmonary microvascular blood flow;25mg of tPA over 2 hours followed by a
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16.

25mg tPA infusion administered over the subsequent 22 hours, with a dose not

to exceed 0.9 mg/kg followed by full anticoagulation.[82,83]

eSiltuximab and Tocilizumab (IL-6 inhibitors).[84,85] These agents should
only be considered once the above measures have failed. e¢Convalescent
serum; the role and timing of convalescent serum are uncertain. [86-
89]COVID-19 pulmonary disease is immune mediated, and it would therefore
appear paradoxical to enhance the antibody response with convalescent

serum. [90]

*CVVH with cytokine absorbing/filtering filters [91] This treatment strategy

appears to have a very limited role.

eJanus Kinase inhibitors downregulate cytokine expression and may have a
role in this disease. [92-94]

*?? ECMO < 60 yrs. and no severe comorbidities/organ failure [95]. Unlike
“typical ARDS” patients do not progress into a resolution phase. Rather,
patients with COVID-19 progress to a severe fibro-proliferative phase and
ventilator dependency. ECMO in these patients would likely serve little

purpose.

Treatment of Macrophage Activation Syndrome (MAS)

- A sub-group of patients will develop MAS. This appears to be driven by
SARS-CoV-2 induced inflammasome activation and increased IL-1 [3
production (see Figure 5). [96,97]

- A ferritin > 4400 ng/ml is considered diagnostic of MAS. Other diagnostic
features include increasing AST/ALT and increasing CRP. [98]
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- “High dose corticosteroids.” Methylprednisolone 120 mg q 6-8 hourly for at
least 3 days, then wean according to Ferritin, CRP, AST/ALT (see Figure 6).
Ferritin should decrease by at least 15% before weaning corticosteroids.

- Consider plasma exchange.

- Anakinra (competitively inhibits IL-1 binding to the interleukin-1 type I

receptor) can be considered in treatment failures.

18. Monitoring:

On admission:

PCT, CRP, IL-6, BNP, Troponins, Ferritin, Neutrophil-Lymphocyte

ratio, D-dimer and Mg.
¢ Daily: CRP, Ferritin, D-Dimer and PCT. CRP and Ferritin track disease
severity closely (although ferritin tends to lag behind CRP). Early high
CRP levels are closely associated with the degree of pulmonary
involvement and the CT score. [99]
¢ Thromboelastogram (TEG) in patients with high D-dimer and repeated
as indicated.
¢ In patients receiving IV vitamin C, the Accu-Chek™ POC glucose
monitor will result in spuriously high blood glucose values. Therefore, a
laboratory glucose is recommended to confirm the blood glucose levels.
[100,101]
* Monitor QTc interval if using azithromycin and monitor Mg++ (torsades
is uncommon in monitored ICU patients)
® No routine CT scans, follow CXR and chest ultrasound.
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e ECHO as clinically indicated; Pts may
cardiomyopathy.
19. Post ICU management:
a. Enoxaparin 40-60 mg s/c daily
b.Methylprednisolone 40 mg day, then wean slowly
c¢.Vitamin C 500 mg PO BID

d. Melatonin 3-6 mg at night
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