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Zoonotische ziekte (via ander

gewerveld dier) veroorzaakt door

severe acute respiratory syndrome
coronavirus 2 (SARS-CoV 2), voor

aT) TTS =FoTelor=tddotai=TaTa RV oF To ME—
China in 2020.
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Symptomen
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* Griepsymptomen
* Ook gastro-intestinale klachten in klein deel.

Ro> 1,4-3,8
* Kans op verspreiding hoog bij Ry>1.
* Lager in populatie die gealarmeerd is.

LI
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Bésmettling als Verkoudheid

* (4/6 coronavirussen bij mensen veroorzaken verkoudheid)
* Dus niezen en hoesten of nauw contact met

Demet
ndividu.

 Deurklinken / oppervlakken etc, lijkt plausibel. EY: LT 11le
* Oro-fecaal niet duidelijk. Bij SARS kon dit wel.
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- Asymptomatische verspreiding is mogelijk, ook 1-2 dagen voor

symptomen al besmettelijk?
ER USACELCRTlfoo [Nola[o [VI Te [I [1 $R{o]aMKO No ETe{<Ta Wo)Maa [ITM EN[

incubatieperiode
- In westerse democratie individueel gedrag zeer belangrijk
- Inmiddels een pandemie.
- De tijd van symptomen tot isolatie reduceren is vitaal! (CT?)

[2 [e)VANYI|| Wele]U lua Ae Elo NM aaliutocc Yule) (Wa SEUgM IT IYTold aR elo]0 [&Y=Wo)i do [SR OLOAVATDBN KEW =Y o}{e [=] 0 I {oF Vo To [Sleel WelfF: | EET ToT 8

Published:March 09, 2020DOI:

| 2&Telo)oudumc



661488

Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak in

@ (IT EBTsalae Fla"Aeli- Wat=Telol ge) aPC H WAY OFTY gelsMus =N So 1 SN-R @=T0| (=I {oIglBI-FX-H@o]glu ge] K-Tq[s|

Prevention. Wu et al. 2020 Feb 24.

doi: 10.1001/jama.2020.2648. [Epub ahead of print]

Symptomen

Ernstig 14%. Kritiek 5%. +/- 80% Mild. 1-2% Asymptomatisch
IVEY RVETa W-{-1a lel oI | YT [SW o Ela l= I (Ta Wola)AVI CG [s WAY {BAY

IN (=ICRI] To lo)o W={=F Lola le la [=1[e [7 de] §-8

* Met name bij ouderen en/of co-morbiditeit.

Case fatality rate grootste studie 2,3%
* (Case fatality rate SARS: 9,6%
* Deel besmette patiénten nog niet hersteld.

* Kritieke cases 49% mortaliteit

BEG EPA EEA EI EA AGE EER VI CRI:
* Meer besmettingen in Hubei?

* Ook ten dele afhankelijk van beschikbare voorzieni

Rest-Morbiditeit? R3EHoudu][e



cavipb-19 ~~=====0Z0 0 ©00
FONAEEL GEIR Hd AVE GER Ela AVEWe ER{ET1 1g)

Kan zeer snel ernstig worden, binnen enkele uren.

* Ongewenst om dan thuis te zijn en niet in ziekenhuis.

CT kan mogelijk ernst bepalen, met name herhaalde CT 24-48 uur na

eerste CT met duidelijke toename van afwijkingen (>50%).

Vroege voorspellers voor ernstige en kritieke patiénten (volwassenen):

BU lool SIN TEVT N= a P= Tan T= AY aa oY Vio = o
* Progressieve toename inflammatoire markers (CRP, IL-6)
* Progressieve toename lactaat.
* Snelle toename CT-afwijkingen. 2 4-TaloYo)RTaRTTrsT0
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coup -1900
Ontslag Criteria

* 3 dagen normale lichaamstemperatuur
* Duidelijk verbetering luchtwegsymptomen
* Evidente verbetering van (exudatieve) afwijkingen op imaging

(a);
* 2 opeenvolgende negatieve PCR in respiratoire sample

J28=Taloo} RTARTT eo Ta
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coup -1900
Co-morbiditeit en oudere leeftijd

Sterk verhoogd risico overlijden

Ouderen: 14,8% = 80, 8% 70-79

Cardiovasculaire ziekte: 10,5%

BIEL TSI ARY

Chronische longziekten: 6,3%

Hypertensie: 6,0%

Maligniteiten: 5,6%

Characteristics of and Important Lessons From the Coronavirus Disease 2019 (covi-fplomegekiyEATENBon lo)
72 314 Cases From the Chinese Centerfor Disease Control and Prevention. Wu etal. =~

~~

20 3 . doi:

10.1001/jama.2020.2648. [Epub ahead of print]
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Tests

Real-time reverse transcriptase Polymerase Chain Reaction (rt-PCR)
* Laag sensitief: 60-70%. Relatief laat positief tot na 8 dagen pas. Veel vals negatieven
» Zeer specifiek indien positief.
LEY oe| EhEET(IQ

ELEWTIIGEENE
* Lymfocytopenie (tot 82%)
* Verhoogde prothrombinetijd (PT)
* Verhoogd Lactaatdehydrogenase (LDH)

Radiologie ~~
LI OF BY I To) do) QTEdo [ST oToINN AIS) VeTo dE  AWVAT1a Vota We E Ta dl @ af Jo 1 4 1=) AWW e] fe | 4.

* Eerste 2 dagen nog negatief. :

* CT-Thorax mist weinig (+/-4%)
Radboudumc
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Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19) in China: A Report

lo) ONFN Oo LY-I IVR =3 fe | MY{eoo)[ee) ADIOS

Chest CTfor Typical 2019-nCoV Pneumonia: Relationship to Negative RT-PCR Testing. Xie et al.

Radiology Published Online:Feb 12 2020

Clinical Characteristics of Coronavirus Disease 2019 in China. Guan et al. 2020 Feb 28.

doi: 10.1056/NEJM0a2002032. [Epub ahead of print]

Coronavirus Disease 2019 (COVID-19): Role of Chest CT in Diagnosis and Management. Li et al.

AJR:215, October 2020

Radboudumc
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Seriéle CT thorax vs meerdere PCR (1014 patienten)

601 uiteindelijk rt-PCR positief en 413 negatief; CT 888 Positief en

126 negatief.
* 59% rt-PCR positief vs 88% CT positief

Sensitiviteit CT 97%, specificiteit laag 25%, accuracy 68%

Patiénten rt-PCR - : 75% CT +. (308 / 413 patiénten)
Conversie PCR - naar + had 67% initiéle CT positief

* 93% hiervan typische features

Interval tussen initieel CT + en conversie rt-PCR naar +: 5,1 +/- 1.5

dagen

Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (€QWE 1)chinaiA | umC
Tool gle) AONLX Ol IYI IWAV R=ilo IM Xeoo][oTe \ YANDIO]§
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The Clinical and Chest CT Features Associated with Severe and Critical COVID-19 Pneumonia. Li

@ et al. Investigative Radiology, Publish Ahead of Print DOI: 10.1097/RLI.0000000000000672

(ofIF-{o =o [SRV[e To] &Y o I=] [1g

Patiénten die ernstiger ziek zijn tonen

meer afwijkingen: consolidatie, lineaire

opaciteiten, ‘crazy-paving’ en

bronchuswandverdikking en hebben vaker

JI]= \VoTelo| T=] glo: Te (Vo Tel a] =1g)

lymfadenopathie.

CT severity score:

Per kwab:

SV ZX-F-10=(=ToEF-To BEN Mo 101 0}
CEVA 2 punten

26-49%: 3 punten

CT severity score gecorreleerd aan ernst. SUVEYCE 4 punten

INUETAVEETT [SRV WA TW Ta)d=1gb
75%: Spumten

« Sensitiviteit 80% Specificiteit 82.8%
Max 25 punten

voor onderscheid normaal beloop Radboudumc
vs ernstig/kritiek.
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Primaire CT: Perifeer bilateraal matglas en/ consolidaties

56% primaire CT normaal (0-2dagen negatief)
Latere CT:

\V ITT le TaV=d o Slo CCI late [oe Mo ET a We] oe [=H oJ aT na ETASN OF JS

Oe] a Nelle EXIM JI EX SIC EIR Wo JS 41{S18

Lineaire verdichtingen

Og: FAH o = 1Vil oF
Reverse halo/ atoll: vergelijkbaar met organiserende pneumonie

Bilateraliteit vaker in later stadium.

Chest CTFindings in Coronavirus Disease-19 (COVID-18).R: wi Durationgo,

re
A

Bernheim et al. Published Online:Feb 20 2020 re | he ¥3prebyaC
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CT-Beeld (vervolg)

ELWANE EI EENA En (=E

Segment 6 en 10 meeste aangedaan
VEEL UIC REIERE Reels NolIle E1{[=R
+/- 30% alleen matglas, 20 % alleen consolidatie

(0[a]{eleRel lege Tai=Tgryaoe ole Mielele lateMaale Leli{Xa te [lel (Re)RA APA ON KE a Ted V= Mele gel le A AV qe [IY de RY =R (OL OXY [ov Ke) hal Wy TV [HB

center study in Wenzhou city, Zhejiang, China. Yang et al. 2020 F 6.

5 (o16.3%1% Uh
2.

doi: 10.1016/].jinf.2020.02.016. [Epub ahead of print]
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@ Chest CT Findings in Patients with Corona Virus Disease 2019and its Relationship with

Clinical Features. Wu et al. 2020 Feb 21. doi:

10.1097/RL1.0000000000000670. [Epub ahead ofprint]
CT-Beeld (vervolg)

Matglas 91%, consolidatie 63% interlobulaire septale verdikking 59%
* Meestal subpleuraal
I ETLEEN =] Qo = PAYA o EV l a T= AWASZY WTa oI To [ST VV]BS =d a WASZY

Meestal multiple afwijkingen en niet 1

Aangedane segmenten:

Dorsaal ROK (86%)

Posterior basaal ROK (85%)

Lateraal basaal ROK (80%)

Dorsaal LOK 76%

Posterior basaal LOK (81%)

Weinig voorkomend Radboudumc
* Pleuravocht en lymfadenopathie (beide 4%)
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@
Performance of radiologists in differentiating COVID-19from viral pneumonia on chest CT, Bai et

CT Performance, probleem: specificiteit?
iLL ola[o [SET go [SM To [To] [oe To{=Ta MAY

» Sensitiviteit: 73-93% Specificiteit: 93-100% Accuracy: 83-97%

3 geblindeerde radiologen China

» Sensitiviteit: 72-94% Specificiteit: 24-94% (1 outlier) Acurracy: 60 tot

83%

\V [TSR]fo Tol gaa Tal=T =a le HOOAVADEM RS RVI a Te Ta HG@AVAIDNe To LIV [aq [o a] [=

» Perifere distributie (80% COVID vs 57%)
* Matglas (91% COVID vs 68%)
y Lai Hiking {58%-COVID-vs-22%)

* Centraal en perifeer (14% COVID vs 35%)
* Reversed halo (11% vs 1%)
* Pleuravocht (4,1 % COVID vs 39%) Radboudumc
* Lymphadenopathie (2,7% vs 10%)
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A-C. CHEE: CCE IE CRUE REIMER ES CC SEER EAE CN)

NO) lo T=se [FAT [SIN Ta [o Mal [o ET a [ER OR ¢ =F Te Y/N oJ ge) A= 1A Ma Lo =F: EY =To MEY o 1 o [ST RVVZ=]o)
sign” (white thin arrow) were

Chest CT Findings in Patients with Corona Virus Disease 2019and its Relationship with Clinical Features. Wu et al.

2020 Feb 21. doi: 10.1097/RLI1.0000000000000670. [Epub ahead of print]



A-C. Chest CT of a 38 years old male. The clinical manifestations were fever (38 °C), cough

expectoration, muscle pain and dyspnea. C-reactive protein and procalcitonin increased. Ground

glass opacity (GGO) (white triangle), consolidation (white thick arrow) and interlobular septal

thickening (white thin arrow) distributed under the pleura were seen. Ninelung segments including
the lateral basal segment, posterior basal segment, posterior basal segment,-anteriorbasalssegment
[o)i {a T=N Yo){aM[e1VV/<Ta lo]TEJAF-1ole I dg T=Wo Lo] 6 | BY=T{0g Y=T eo)AH a T-R (=) A Ta}{=Tg[o) ll [o] TRISMT W/o) Ve
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A-C. Chest CT of a 60 years male. Clinical manifestations were fever (37.8 °C),

cough, expectoration and dyspnea. Neutrophil count, lymphocyte count and

C-reactive protein increased. “crazy paving sign” (white thin‘arrow) were seen.



Common novel coronavirus

A lA LU
UV RATT (oS)Qe EVA] Lo Melo] T:d
{eALo Xo EAL TN{oT d-0-To [1 a [EX]4
A. Axial plane of computed

tomography scan in the lung window

showed multiple irregular pieces

(arrows) of ground glass opacity

under the pleura with consolidation

(bigger arrow) and thickened

interlobular sept in the right upper

[o]oI=N

B. Seven days after treatment, the

extent of the lesions decreased with

fibrosis formation: daysa

treatment, the extent of disease

further shrank with decreased

density. D. Axial plane in the

mediastinal window revealed a small

amount of pleural effusion (arrow).

Clinical and computed tomographic imaging features of Novel Coronavirus

Pneumonia caused by SARS-CoV-2. Hu et dl. Journgd(https://doi.org/10.1016/}.jinf.2020.02. |BE
Cll

ffdumc
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Common novel coronavirus pReumonis
ina 46-vear-oldman with intermitten

fever for five days before admission.

A-B. Computed tomography pulmonary

Se IRURU EENCIR Ee Rellfe [i EINEIN I ET IE

demonstrated a piece of ground glass

opacity (arrow) under the pleura in the

right lower lobe.

C. Four days after treatment, the extent

of lesion (small arrow) was decreased

but with increased density, and a new

lesion (bigger arrow) appeared in the left

[ol VY7=Y al FaYaY=WV.¥it da W-TT al aVelaYaValaVaYesa=TaaMala P=

D. Eleven days later, the extent of

disease in both lungs shrank further and

became consolidated with thickened

[3]d=]g[e]eIN| FTEY=Ios}

(@[]91ler] I=ToTe RelolpqYoj d=Te i do]gpleled

na
ima

(3Pneumonia caused by SARS-C

https://doi.org/10.1016/j.jinf.
Sha
2020.02.017

g featuresof Novel Coronavirus

Hertelred#Y)C
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cough for ten days before admission.

A-B. Computed tomography axial (A) and

coronal (B) plane revealed multiple
lesions of ground glass opacity,

consolidation and fibrosis with

symmetrical distribution in bilateral

lungs, with the lesion extending towards

the pulmonary hilum. Air bronchogram
was observed within the lesion.

C-D. Four days after treatment, the

extent of lesion shrank with decreased

density and formation of fibrosis. Prieurmonia caused by SARS-

https://doi.org/10.1016/].jinf.il02.017

Clinical and computeda

EW
ng features

a.
Novel Coronavirus

Gachorb AYC
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Severe novel coronavirus pneumonia in a 48-year-

ASEI 0] 1[e101X=Te RUel 0a eli eT NAY AE IRVAYIE Ta Le Rolode A EIN)

[ETERCEESTo Ma TO Nu [ol ER ES [eI EN ETEoA) Kolfd ge ]¥1 gL!
{EY o] oF: [olfaVA=Tolelo]ga] s la [le Rija Wolo] so] [os Eid le] a WUlgTe [Ig

FaleAA Ee [FI=Te RVIi d eR {el dag [dle]g WelMil o] fo)u[@

stripes, and the left lesion was also absorbed with

fo [Tol {=F =e Me [STAI AYALCR ={(eI8[a [eH { ESN] s EIA1 AYA ET a ae)VA 10

C)

E&F. Ten days after treatment, bilateral lesions were

[04 [e 134A |e} o]g o1=To RVYi1ds Wola1\YA Yo aa [SN a Te eo [VEE To [e BS {a1 o
[SES

q

f fib left
a] [elo] Nelule} tmm— to NoGrabc imaginTw ovelCoronavirus

of fibrosis le (arrows). Pneumonia caused by SARS-CoV-2. Hu et al. Fiphinfection.
https://doi.org/10.1016/].jinf.2020.02.017

(o]aTETdh da SH](IVI= RTM oT |ECT= 1M[od [o]oISEPRNYiNoITg Eo

lo]gelglelgleT={g=11a I= [a [oe Rd a [1el Ca (=e R11 €=Ig [o] os IVI EI Y=]o] =
A large piece of ground glass opacity (square box)
could also be seen in the right lower lobe (B).

C-D. Seven days after treatment, the right lesion was
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0 a1{oe NTACH[od Helo] (oi EA {TS

pneumonia (NCP) in a 50-year-old woman

with fever, cough, dizziness and fatigue for

five days before admission.

A-B. Computed tomography axial (A) and

coronal (B) plane revealed multiple lesions

lo] ff={go]¥]ole N-{ FIN o]eF-Tel| aVA-Telelo]aq] e FE 1a1 [=e R"Vikig!

[ole] 1Ye] [{o EN {ToT a WN T= [=X To] a Aq Kl gLo [Te
towards the pulmonary hilum and had air

bronchogram and thickened interlobular

septa.

C-D. Five days after treatment, the extent

olMe IER sl la LQW 1d gle [Tel(=<Te density Clinical and computed tomographic imaging features of Novel Coronavirus

but stripes of fibrosis. Pneumonia caused byS;

AVA
Hu et al. Journalof infection.

P
https://doi.org/10.1016/j inf. 20 re fel u C



Clinical and High-Resolution
CT Features of the COVID-

19 Infection: Comparison of
the Initial and Follow-up

Changes. Xiong et al. Invest

Radiol. 2020 Mar 3. doi:

10.1097/RL1.000000000000
0674. [Epub ahead ofprint]

NE ER To LOWTEYE Te [1 SS lea Wo) iE R-  RVISET oe][6 Meg FSH e EX [TaA ll We EYARieTa Wel a 1Y=1§ 1, [U11d][=]
{geal BEY oe ETN[SH(C{E]0) IETole RETCIO R14a RIn1 €=1 g Lo] s VI ETE]ed 1 Rt ale Cal [a V-H(LLCH LSATVIFE Teg Welghd oe EVA [oF
stone sign”; boxes) and thin fibrous stripes (arrow) are shown in different cross-sections.

B1-B3: The HRCT images ofa 38-year-old male patient, who is also medical'personnel{9-days' from

onset). Diffuse opacities and consolidation, as well as air bronchograms (arrows) can be seen.

661488
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Clinical and High-Resolution CT Features of the

COVID-19 Infection: Comparison of the Initial and

Follow-up Changes. Xiong et al. Invest Radiol. 2020

Mar 3. doi: 10.1097/RLI1.0000000000000674. [Epub
ahead of print]

Initial CT (2020.1.21) Follow-up CT (2020.1.24)

A case with progression after admission.

A1-A2: The HRCT images of a 57-yearold female patient (4 days from-enset). Multipl istributed

EWE EIA
Pgnset), Mul G31

B1-B2: Three days later, more opacities, also with larger size, were seen bilaterally.



Clinical and High-Resolution CT Features of the

COVID-19 Infection: Comparison of the Initial and

Follow-up Changes. Xiong et al. Invest Radiol. 2020

Mar 3. doi: 10.1097/RLI.0000000000000674. [Epub
lolallole Ne) lela1d]

br.
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Initial CT (2020.1.28) Follow-up CT (2020.2.3)

A case of slight improvement after admission.

iN EYWA I Too (ON To FT-IR SRIF[So [o BRE10EI CH o FRU [SI SC Re EVAR ge]g We la = MY I [1d ol [SRCTCTO RYNdo
interstitial thickening and thin fibrous stripes are shown.

C3EY ARVEe EVER EY C= i do [SR EY [La BYVAR ER na EL [Tg Ta To RdgTo [Ea IY LAVAS TalaTat FoR TT oo Toll
fibrous stripes. Arrows indicated the abnormalities.
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Infection: Comparison of the Initial and Follow-up

(0 [1 Ie I oleTe RARe | IgV Zyl atele [o] MPA000% [0] gSMo [0TH

10.1097/RL1.0000000000000674. [Epub ahead of print]

The most serious patients are usually accompanied by acute respiratory distress syndrome.
A1-A2: a 57-year-old female patient, 18 days from onset

|

TF

B1-B2: a 75-year- old male patient, 15 days from onset.
Radbouduple

There are diffuse lesions in the lungs bilaterally, which showed as “white lungs”.
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CT-Thorax: eerder positief dan PCR!

CT-Thorax: mist weinig (+/-4%)

CT-Thorax: kan mogelijk ernst bepalen

CT-Thorax: eerste 2 dagen nog negatief

CT-Thorax: specificiteit?? 24%/93% (training?)
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CT-Thorax: eerder positief dan PCR!

CT-Thorax: mist weinig (+/-4%)

TY Va

[LAS] | BdeCT-Thorax: eerste 2 dagen nog negatief, specific
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COVID -19

Can also be done with fast-MRI


