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COVIEL9 Update 12.03.2020

Hauptquelle:
https://emcrit.org/ibcc/COVIDI9 Josh Farkas (Universitiermont)

Zusammenstellung:
Jan Rybniker, Klinik 1 fur Innere Medizinfektiologie, Uniklinik KéIn
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https://emcrit.org/ibcc/COVID19/

Die folgenden Folien beinhalten lediglich Hilfestellungen beim
Umgang mit COVADO Patienten.

Es handelt sich nicht um offizielle Empfehlungen der DGI.



Biologie, Nomenklatur

Nomenklatur
+ A NHza XCoVva £ ! w{
Erkrankuny & /-magpd 5

SAR&0V2: einzelstrangigedehilltesRNAVirus.
SAR& 0,2 gehdrtzur Familieder CoronavirenCoV: Foto: AP

(i) Die weltweit endemische@oV(HCoWL63,-229E -OC43 undHKU1) sind haufige
Ursache von leichteren respiratorischen Infektianen

(i) SARS und MER%erursacherEpidemiermit hoherMortalitat, &hnlichwie COVIEL9.

EssindZoonosern(ReservoiDromedayLarvenrolle).
(i) SARE0V2 ist genetischram ehestenmit SARSerwandt
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How COVID-19 Compares to Other
Coronaviruses as of 3/9/20

MERS-COV 34.4% :’:::fatality
2,494 858

cases deaths since 2012

SA RS 9 b 6 % :::ts:zfatality
8,098 774

cases deaths  since 2003

COVID-19 3.5% :misne
111,354 3,892

cases deaths  since Dec 31, 2019

AMERICAN
SOCIETY FOR
MICROBIOLOGY

'WHO int, ov/en

r ‘ ]
arcgis.com/apps/ l
opsdashboard/ii ndex htmi#/bda7594740fd40299423467b48eSecl6

WHO www.who.i nt/lh/dlseases/sars/en
*Johns Hopkins University gisanddata. maps.
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Personliche Schutzausristung beim Umgang mit Patienten (CDC)
(PPE) for Healthcare Personnel

fteringfacepicce - FFP2 oder FFP3 Maske

respirator or higher

Es gelten die Vorschriften
der lokal zustandigen
Hygienebeauftragten!

One pair of clean,
nonsterile gloves:««++-+

1 PaawunsterilelxHandschuhe



Symptome

A AllgemeinsymptomeSymptomem Sinneeiner Infektiondesoberenund unteren
Respirationstraktg-ieberund Huster). SeltengastrointestinalesSymptome

A Fieber

y DieHaufigkeitvon Fieberist variabel(43%bis 98%je nachStudig, mdglicherweis@bhingigrom
Krankheitsstadium

Yy Abwesenheivon FieberschlieRICOVIBLI nicht aus.

Gastrointestinal&Ssymptome bis zu 10%konneninitial gastrointestinale&Symptomezeigen(e.g.
Durchfal] Ubelkei), dievor Fiebemund Dyspnoeuftretenkdnnenwang D, Hu B, Hu C, et:iMA 2020,

oStilleHypoxamié ¢ scheinbaentwickelneinigePatienteneine Hypoxamiaund Lungenversagen
ohnevorherigeDyspnogeheraltere Patienten(xie J, Tong 7, GuareXal. IntensiveCare Med2020)



https://jamanetwork.com/journals/jama/fullarticle/2761044
https://link.springer.com/content/pdf/10.1007/s00134-020-05979-7.pdf

Pathophysiologie schwere Erkrankung

(1) ARDS

y DiffusealveolareSchadigungHistologisctsiehtmanPneumozytemnit direkterviraler Schadigung
(zunachseherkeinrein inflammatorische$seschehenxuz, shiL, wang v, et al. Lancet Respir 20

(2) ZytokinSturm

Yy Zunehmendinweise dasseinigePatientenmit einer iiberschieRendemmmunantwortauf COVIEL9
reagieren(@hnlichbakterielleSepsi®der hamophagozytischeymphohistiozytoge

)'/ Marker: starkeAnstiegdes CRPs, Ferritsw (Ruan Q. Yang K, Wang W et al. Intensive Care Med. 2020

Y SiehedazuauchFolie31


https://www.thelancet.com/action/showPdf?pii=S2213-2600(20)30076-X
https://link.springer.com/article/10.1007/s00134-020-05991-x

Moglicher (typischer) Ablauf der Erkrankung

A Inkubationszeiim Median~4 Tage(interquartile range2-7 Tage, biszu 14 Tageméglich(Del Rio GVlalani
PN. JAMA. 2020

A EntwicklungeinerschwererErkrankungbased on analysis of multiple studiesiyold Forestyoutube
11.3.2020
A Dyspnea 6 dayspost exposure.
A Admission after 8 dayspost exposure.
A 1CU admission/intubation afterl0 daysost exposure However, this timing may bariable(some
patients are stable for several days after admission, but subsequently deteriorate) rapidly

Typical features according to current ﬁ ’ ‘
publications i
Age Mean (SD) 55,5 (13-1), Male (68%) g’ n
Exposure to Huanan seafood market - c £
inWuhan, China (49%) - 4, ()
A —— A Bouadmd.,LescureFX,

FIRST WEEK SECOND WEEK Lucet]JC ,YaZd anpan am,

WARD WARD WARD WARD VARD/I .
. et al IntensiveCare

REPEATED SAMPLING OF THE

lliness day 4 lliness day 5 liness day 6 lliness day 7

jral shedds Respiratory fai ease of the viral shedding and viremia

NASOPHARYNX AND TRACHEAL Discreesof i vies kg e R e Duration of viral M e d . 2 0 2 O
Intial important viral shedding sometimes associated with transient or VM e

ASPIRATES (IF INTUBATED) BY

SETTING

excrotion unknown

Neurological failure unlikely
Hemostasis disorders

prothrombin time decreased (30%),
elevated liver enzyme levels (about 30%)

RT-PCR FOR THE COVID-19 respiratory deterioration Decraase of the viral shedding, and superinfections.
OXYGEN THERAPY AND Consider oxygen FNC
NO " FNC M My 2
MECHANICAL VENTILATION support followed by MV g
@
Typical signs according to current publications i g
Fever, cough, and shortness of breath (15%) s
CHOAN PAILORE bilateral peumonia (75%). Deterioration of respiratory status It shock beware of superintections  /\ YES s
Ilymphopenia (35%), thrombocytopenia (12%) with most often spontaneous recovery FORS TA. A z
E
]
z
o
&

Profound immune

CONFECTION'SUPERINFECTION NOT LIKELY Consider a possible HAP/VAP and other nosocomial infections parsivals and i

(see text for diagnostic procedures) ‘onsat Infections

INCUBATION PERIOD and ONSET OF SYMPTOMS 3 DAYS AGO

ANTIBIOTICS NO Consider antibiotic therapy YES
ANTIVIRAL AGENTS NO Consider antiviral agents if deterioration®
FNC = flow nasal cannula: HFNG « high flow nasal cannula; HAP = preumonia; VAP = preumonia; MV = Mechanical ventilation:

A7The use of immunomodulation including corticosteroids is unikely but debated

Fig. 1 Global picture of severe cases
L V8

N '
Bouadma L et al. Intensive Care Med Q T
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https://jamanetwork.com/journals/jama/fullarticle/2762510
https://www.youtube.com/watch?v=zFrghcp5pbY&feature=youtu.be
https://link.springer.com/content/pdf/10.1007/s00134-020-05967-x.pdf

Bildgebung

A Im CT und RTigpischerweisélilchglasinfiltrateeherperipherund basalpatel B, Mohammad RM,
Blaustein] et alAm J HematolL990

Im RTXeherdiskreteZeichen
Zunahmeder betroffenenLungensegmentkorreliertmit Erkrankung
Uberdie ZeitZunahmevon konsolidiertenArealen

To Io Do

UngewoOhnlichéBefunde die alternativadiagnoserbedeutenkdnnten
Y Pleuraergusnur bei~5%).

Y Kaverneroder Lymphadenopathie


https://www.thelancet.com/action/showPdf?pii=S1473-3099(20)30086-4
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Representivehestradiographiananifestationin a nonsevereanda
severecasewith covid19 Guan waizy, Hu Y, et al. N Engl J Med. 2020

Non-severe



https://www.nejm.org/doi/pdf/10.1056/NEJMoa2002032?articleTools=true

Bildgebung

A Befundesindunspezifisct{Milchglasinfiltratg

A KeineDifferenzierungwischenCOVIBL9 und anderenPneumonieErregern
A BildgebundgannpulmonalenBefallausschlieRelCT)

A Bildgebungst nur ein Puzzleteitler Diagnostik



Labortests

Leukozytenzahh der Regel normal

Lymphopeniast haufig bei ~8®0der PatientenGuan Waizy, Hu Y, et al. N Engl J M20, YanoX, Yu Y, Xu J,
et al. Lancet Respir Med. 2020
A Milde Thrombozytopenidaufig(selten<100. SehmiedrigeWerte prognostisctschlecht(ruan 0.

Yang K, Wang W et al. Intensive Care Med.)2020

To 3>

Admission laboratory pattern in patients with COVID-19

Guan et al NEJM Shi et al Lancet Chen et al Lancet Huang et al. Xu et al.
(largest cohort) Lancet BMJ
WBC count 4.7 (3.5-6) 7.8(2.5) 7.5 (4) 6.2 (4-10.5) 4.7 (3.5-5.8)
I Platelet count 168 (132-207) 213 (100) 214 (79) 164 (132-263) 176 (136-215)
| Lymphocyte count (normally >1) 1(0.7-1.3) 1(0.3) 0.9 (0.5) 0.8 (0.6-1.1) 1(0.8-1.5)
Hemoglobin 13.4 (12-15) 12.7 (1.3) 13 (1.5) 12.6 (11.8-14) 13.7 (12.9-15.2)
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https://www.nejm.org/doi/pdf/10.1056/NEJMoa2002032?articleTools=true
https://www.thelancet.com/action/showPdf?pii=S2213-2600(20)30079-5
https://link.springer.com/article/10.1007/s00134-020-05991-x
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Labortests

Procalcitonin

y

y

COVIEL9 scheintkeineErh6hungles PCTuverursachenPCT < 0.6ei 95%der Patienten(Guan WJINi ZY, Hu Y, et al. N

Engl J Med. 2020

HohesPCTsolltean alternative Diagnostenkenlasserh
(z.B bakteriellePneumonig¢oderbakterielleSuperinfektion

Greactivedrotein (CRP)

y

COVIEL9 InfektionenverursacherCRFErhdhungHoheist mit Schweraund Prognoseassoziiert
NormalesCRP undespiratorische¥ersagen> Alternativdiagnose

Young BE, Ong SWX, Kalimuddin S, et al. 2800 CRHRst assoziiertnit O,Bedarf
KeinohneO,Bedarf: @ CRP 11 mg/L; IQRQ
O,Bedarf /Hypoxie @ CRP 66 mg/L; IQRB

RuanQ, Yang K, Wang W et al. Intensive Care Med.:2CRRst assoziiermit Mortalitat
Uberlebende @ CRP 40 mg/L; IQR-@0
Versterben @ CRP 125 mg/L; IQR-560 /

HAFT


https://www.nejm.org/doi/pdf/10.1056/NEJMoa2002032?articleTools=true
https://jamanetwork.com/journals/jama/fullarticle/2762688
https://link.springer.com/article/10.1007/s00134-020-05991-x
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TABLE 1. Patients, deaths, and case fatality rates, as well as observed time and mortality for n=44,672 confirmed COVID-19 cases in

Mainland China as of February 11, 2020.

Baseline characteristics Confirmed cases, Deaths, Case fatality Observed time, Mortality,
N (%) N (%) rate, % PD per 10 PD
Overall 44,672 1,023 2.3 661,609 0.015
Age, years
0-9 416 (0.9) - - 4,383 -
10-19 549 (1.2) 1(0.1) 0.2 6,625 0.002
20-29 3,619 (8.1) 7(0.7) 0.2 53,953 0.001
30-39 7,600 (17.0) 18 (1.8) 0.2 114,550 0.002
40-49 8,571 (19.2) 38 (3.7) 0.4 128,448 0.003
50-59 10,008 (22.4) 130 (12.7) 1.3 151,059 0.009
60-69 8,583 (19.2) 309 (30.2) 3.6 128,088 0.024
70-79 3,018 (8.8) 312 (30.5) 8.0 55,832 0.056
>80 1,408 (3.2) 208 (20.3) 14.8 18,671 0.111
€x
Male 22,081 (51.4) 653 (63.8) 2.8 342,063 0.019
Female 21,691 (48.6) 370 (36.2) 1.7 319,546 0.012
Comorbid condition!
Hypertension 2,683 (12.8) 161 (39.7) 6.0 42,603 0.038
Diabetes 1,102 (5.3) 80 (19.7) 7.3 17,940 0.045
Cardiovascular disease 873 (4.2) 92 (22.7) 10.5 13,533 0.068
Chronic respiratory disease 511 (2.4) 32 (7.9) 6.3 8,083 0.040
Cancer (any) 107 (0.5) 6 (1.5) 5.6 1,690 0.036
None 15,536 (74.0) 133 (32.8) 0.9 242,948 0.005
Missing 23,690 (53.0) 617 (60.3) 2.6 331,843 0.019
Province
Hubei 33,367 (74.7) 979 (95.7) 2.9 496,523 0.020
Other 11,305 (25.3) 44 (4.3) 0.4 165,086 0.003

t

ChineseCenterfur
DiseaseControland

Prevention
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TABLE 1. Patients, deaths, and case fatality rates, as well as observed time and mortality for n=44,672 confirmed COVID-19 cases in
Mainland China as of February 11, 2020.

) L Confirmed cases, Deaths, Case fatality Observed time, Mortality,
Baseline characteristics
N (%) N (%) rate, % PD per 10PD
Overall 44,672 1,023 2.3 661,609 0.015
Age, years
0-9 416 (0.9) — - 4,383 —

Risikofaktoren

A Alter

A MannlichesGeschlecht
A Komorbiditaten

A Chron.Lungenerkrankungen
A KardiovaskularErkrankungen
A ZerebrovaskularErkrankungen
A Diabetes

=T T T T o

Missing 23,690 (53.0) 617 (60.3) 2.6 331,843 0.019
Province

Hubei 33,367 (74.7) 979 (95.7) 2.9 496,523 0.020

15 Other 11,305 (25.3) 44 (4.3) 0.4 165,086 0.003

ChineseCenterfur
DiseaseéControland

Prevention
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Altersverteilunguind ZeitraumSymptombeginibis Tod
vonbestatigtenCOVIEL9 Fallen(Wuhan, China)

Number of Patient
L — - — — ~N ~N ~
© N 2 & ® © N &

o ~ & o o«
L 1 't L

c |
= :

il i U bl . 5 1
SF P ; TS

o 0 4 & 12 16 20 24 28 32 8% 40 44 48
Age (Years) Interval from onset of symptom to died (Days)

FUR INFEKTIOLOGIE &V

o i
RuanQ, Yanqg K, Wang W et al. Intensive Care Med. 2 O,\dg| SRR
N


https://link.springer.com/article/10.1007/s00134-020-05991-x
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LaborchemischBisikostratifizierung

A HohesCRP

T

Blutbildveranderungen

A Lymphopeniaind zeitl. Verlauf(anhaltendeoder verschlechterndéymphopenialeutet auf
schlechteDutcome(chu CM, Cheng VC, Hung IF, et al. Thorax) 2004

A NeutrophilLymphozyterRatio (NLRycheintalsprognostischeMarker CRP unidymphopenie
alleinetiberlegenzusein.

A NLR > ®edeutetschlechtePrognoseLiu J. Liu Y, Xiang P-priet).

RuanQ, Yang K, Wang W et al. Intensive Care Med, 2020
Xied, Tong Z, Guan X, et al. Intensive Care Med, 2020
WangD, Hu B, Hu C, et al. JAMB20



https://thorax.bmj.com/content/59/3/252.long
https://www.medrxiv.org/content/10.1101/2020.02.10.20021584v1.full.pdf
https://link.springer.com/article/10.1007/s00134-020-05991-x
https://link.springer.com/content/pdf/10.1007/s00134-020-05979-7.pdf
https://jamanetwork.com/journals/jama/fullarticle/2761044

Neutrophillymphocyteratio (NLR)

Neutrophil count
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P<.05
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(Liu J, Liu Y, Xiang P-priat).
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E] Lymphocyte count

1.6

1.4+

0.6

Lymphocyte Count, x10%/L

0.2

0

NLR <3.13

NLR 23.13

NLR <3.13

NLR 23.13

1.2

3
H Survivors

1.0

0.8+

0.4+

ha
=

Nonsurvivors

—

o 3 s 7 9 1 13 15 17 19
Days After Disease Onset

Community hospital or home
isolation

General isolation ward

Isolation ward with respiratory

monitoring and supportive care

Transfer to ICU with invasive
respiratory support equipment
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https://www.medrxiv.org/content/10.1101/2020.02.10.20021584v1.full.pdf

LaborchemischRisikostratifizierung

A Troponinkonnteein starkerprognostischeMarker sein

B
B D
200 600 300 3
0001 <000t o1 oo
350
500 250 3
300
400 200 2,
250
200 300

150
0] ¢
100 X
+ Bl
) é
-
néa

Cardiac Troponin Myoglobin
(og/t) (ng/mt)

| Respieatory Falure

Myocardial Damage/Heart Fadure
[ Uninown

Fig. 1 a Age distribution of patients with confirmed COVID-19; b key laboratory parameters for the outcomes of patients with confirmed COVID-
19; cinterval from onset of symptom to death of patients with confirmed COVID-19; d summary of the cause of death of 68 died patients with
confirmed COVID-19 Ruan Q et al 3/3, ICM

RuanQ, Yang K, Wang W et al. Intensive Care Med, 2020
XieJd, Tong Z, Guan X, et al. Intensive Care Med, 2020
Wang D, Hu B, Hu C, et al. JAMA. 2020
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https://link.springer.com/article/10.1007/s00134-020-05991-x
https://link.springer.com/content/pdf/10.1007/s00134-020-05979-7.pdf
https://jamanetwork.com/journals/jama/fullarticle/2761044
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Kardiomyopathie?

SchwereCOVIEL9 InfektionenverursachemmeistensTroponirErhohungenkein Typ
Myokardinfark}

~7%der TodesfalledurchfulminanteMyokarditis Bei~33%beitragenderaktor(ruan0, Yang K, Wang W et
al. Intensive Care Me#d020)

12%0der Verlegungerauf ITSvegenArrhythmieniwang D, Hu B, Hu C, et al. JAMA. 020

Troponinist ein guter prognostischeMarkerftr Mortalitat, aber.

KardialeBeteiligungvs.EpiphenomerbeischwerersystemischeErkrankundgkardialerStress)?


https://link.springer.com/article/10.1007/s00134-020-05991-x
https://jamanetwork.com/journals/jama/fullarticle/2761044
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Kardiomyopathie

A DasCoronaviruSARE0V2 bindet liber
SpikeProtein(rot) an den ACERezeptor
auf menschlichen Zellen

A ACEZRezeptoren werden unter anderem
Im Herz und in decungestark
exprimiert

A ACHnhibitoren sind moglicherweise
kontraindiziert, da sie den ARezeptor
hoch regulieren

A Kein Grund eine Herzinsuffizienz
Therapie zu modifizieren

A Chloroquinals therapeutischer Ansatz
(siehe unten)?

Foto: Getty Images/slvanegra
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https://ptaforum.pharmazeutische-zeitung.de/lunge

Therapie: Empirische Antibiotikatherapie?

A COVIRL9istkeinelndikationfiir prophylaktisché\ntibiotikagabe

A Beiv.a.bakteriellerSuperinfektion
A Blutkulturenand PCT7or Einleitungeinerempirischenlherapie

A AbsetzenX h Hi.a bakterielleSuperinfektiomicht bestatigt(vgl Influenzapneumonie

A BakteriellsSuperinfektionekonnenim Verlaufverzégeriauftreten
A Insbesondera/APbei beatmetenPatienten

A sekundéarénfektionenbei 16% (11/68)odesfallerdurchCOVIBL9 (Ruan0, Yang K, Wang W et al.
Intensive Care Me@020

A Diagnostikund Behandlungdem zu VAP/HAP
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https://link.springer.com/article/10.1007/s00134-020-05991-x

TherapieRemdesivir

AufGrundlagesonin vitround TierExperimentermit MER&6nnte Remdesiviexzellente
Wirksamkeitaufweisen(z.B sheahan TP, Sims AC, Leist SR Natalommun 2020).

G 02 Y LI & & A-Phyrapief@ eirmdd8r érsteninfiziertenin den USAdolshue ML, DeBolt C, Lindquist S, e
al.NEngl J Med2020

Aktuellnichtkommerziellverfligbar
In den USA ilaufendenklinischenStudienuntersucht(NIHgeférder)
AlternativerAnsatz: Compassionat¢éseProgrammGilead

o Do Io o o

Find Studies v About Studies v Submit Studies ¥ Res

ClinicalTrials. gov

Home Search Results Study Record Detail

Mild/Moderate 2019-nCoV Remdesivir RCT

ClinicalTrials.gov Identifier: NCT04252664

The safety and scientific validity of this study is the responsibility of the
study sponsor and investigators. Listing a study does not mean it has

A been evaluated by the U.S. Federal Government. Know the risks and
potential benefits of clinical studies and talk to your health care
provider before participating. Read our disclaimer for details.

Recruitment Status @ : Recruiting
First Posted @ : February 5, 2020
Last Update Posted @ : February 24, 2020

See Contacts and Locations

Condition or disease €@ Intervention/treatment @ Phase €@
2019-nCoV Drug: Remdesivir Phase 3
Drug: Remdesivir placebo ii”,f}f:mm
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6954302/pdf/41467_2019_Article_13940.pdf
https://www.nejm.org/doi/full/10.1056/NEJMoa2001191

LopinavifRitonavir(Kaletrg

BekannteantiretroviraleSubstanzen

Proteaselnhibitoren welchedie viraleReplikatiorblockieren
Lopinavirscheintder eigentlichwirksameBestandteiku sein
Ritonavirerh6ht Wirkstoffspiegel’on LopinavidurchInteraktionmit CYP3A
BekannteAktivititgegenCoronaViren

To Io Do o Ix

Effect of Lopinavir/Ritonavir on viral load in patients with SARS

A
v 9 [
9r g gtk i~
€8 ezl Z
£ 7} S8t e
a6t 2 T"; 5tk / e
%T, 5F 8 > 4 F 3
88 af g3}
23t g2 2}
822} <8k
gt go}
c O e & ® 'I 'l 1 1
-1 . . g Day 5 Day 10 Day 15 Day 20
Bay 5 ] Day 10 Day 15 Day 20 Time after onset of symptoms (days)
Time after onset of symptoms (days)
—4— Control 1 —#— Control 2 Control 3 ——Controld —3—Control 5 —@— Control 6
|+Cose 1 —m— Case 2 Case 3 Case 4——Case 5 —8— Case 6| —+— Control 7 —=— Control 8 Control 9 Control 10 Control 11 Control 12

24 (Chu CM, Cheng VC, Hung IF, et al. Thorax) 2004 dgl stz
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https://thorax.bmj.com/content/59/3/252.long

25

Covid19 and Kaletra treatmenim,, seon s, Shin HY, et al. J Korean Med Sgi. 2020
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