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A Diffuse alveolar disease B Bronchopneumonia
in coronavirus i

Larger lung surface area involved
in a coronavirus infection than in
bronchopneumonia due to

ubiquitous expression of ACE2 on
type |l pneumocytes
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Figure 7. Evolution of Findings on Lung
Ultrasound in a Patient with COVID-19
Pneumonia
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Immune mechanisms of pulmonary intravascular
coagulopathy in COVID-19 pneumonia
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Capillary Type | pneumocytes
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t g @' View B: More confluent ground-glass opacity on CT scan correlates
C O V I D ( m to coalescent B-lines (“waterfall sign”).

= 5 ; L \k Y f_\ View C: With more severe disease, small peripheral consolida-
% '% HW X2 r‘L d‘< tions are seen on CT scan and ultrasound.

H"‘Jﬁ Jf*‘é\ I)\ @—r% ﬁ\\ Z . V:z(::sl; l.he most severe form, the volume of consolidated lung
THE ¥ L7ELA P EA2 3R BE +$(RY AFRT [ %¥80 BSTL



10+ v A®

NN
— —_ —_
~— | -

Proflammatory cytokines
and procoagulant factors

sy mie

Vascular upture
and haemorthage

et
Clot formation

infiltrating vessel wall

zufntiﬁ

R% B2 L AT AR fh2 ﬁas\@t"

thy in COVID-19

N BTE Urin —
R o oo isfcelio

Hyaline thrombi

Cytokines and procoagulant
enter capiary network

®

=/ & H covIv-190
@-ﬁ{‘fiﬁlﬁ%g oE®

Macrophages and lymphocytes

TLLG,TNFA

Riceln
YEEE R

FHRIJ DY H M

MAS + DIC ~» BT, COVID- A piBES 15 $5 v &
L(Ahg-\resTricTeo( Voscnlar immmo pad'Lolo;y associated With COVID=[A ¥ 4

Active infection considerations

Laboratory parameters

Liver function

Anaemia
Theombocytopenia
Immune cell cytopenia

Creatine kinase

Yes usually for primary HLH; secondary HLH might
not have driving infection

DIC linked to HLH or MAS PIC linked to COVID-19 .
p— ZRETaMAS COVID-1a ¥ IFHO
Onset Acute Subacute %ﬁ) E 3
Hepatosplenomegaly
Adenopathy A H,’f,h"y,( v
Pulmonasy involvement (%) 0% 100%
Theombasis Multi-organ clotting NS and pesipl

rmo:ud. rrhrrd to DIC evolution?)

Bleeding Generalised Intrapuimonary microhaemorthage

Thought to be angoing alveolar infection

Decreased synthetic fi luding fibrinogen

and other dlotting factors; raised transaminase +++

.
+ (skeletal and cardiac origin)

f liver synthetic function; +/«

BEX (343 O

Noemal of low
No but lymphopenia is a feature of COVID-19 in general

b & 0)

+ (worse prognosis)

TroponinT ++ with high levels associated with worse outcome RJ=LA
Haemophagocytosis Generalised to marrow, liver, and other sites Occasional intrapulmonary and regional lymph node
detectable in >80% haemophagocytosis reposted
Evolution DIC secondary to MAS #IC might evolve into DIC; PIC might occur without MAS
fnighﬂonmdimﬂmndagynuduu
£l b nmrn-mmted reefeee +of noemal
part 59 )= $
L Decreased e e 7A5Y)-TLE
Fibrin degradation products of D.dimer Increased Increased
C-reactive protein Elevated Elevated
sl W\* N
Ferritin elevation 7zY) 4\ |FRT% deated 72Y)GL L3N
Hyparcytokinaemia SUV0 ~3000ng /1N
Present (+). Iy pe . frequently pe (+++), 0r absent (. d
lw\qln\«rum crrhage DICad g\ sy . PICopH
X lopathy. COVID: irvs disease 2019,
N
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Figure 1. mehocy!ic Inflammation in a Lung Figure 2. Microthrombi in the Interalveolar Septa
from a Patient Who Died from Covid-19. of a Lung from a Patient Who Died from Covid-19.
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intussusceptive sprouting
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Table 1 Comparison of sprouting and intussusceptive angiogenesis Intussusception éﬁl&

Common features of sprouting and nonsprouting angiogenesis

Both are triggered by extraluminal processes (e.g. inflammation,
metabolic, growth factors)

Both sprouts and pillars reflect localized processes [initiated by
endothelial cell(s)]

Both sprouts and pillars reflect cylindrical structures

i (IAD

Unique f¢ of i ptive

EI08

IA can be triggered by ¢ || 1 ori
IA does not disrupt basement membrane lmt'ﬁkti\.'l\\

IA does not require endothelial cell proliferation

IA does not require endothelial cell abluminal migration Rbcell
Pillar morphology adapts to intraluminal flow fields J

I’ill‘lar is exposed to, and may interact with, blood-bome elements i
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Figure 1. Flowchart of Patient Recruitment
Y

@\ ases in medical record system

v

786 Cases with confirmed COVID-19

v

@

Table 3. Multivariate Cox Regression Analysis on the Risk Factors Associated wm‘ Mona!ity'n Patients

With COVID-19
From symptom onset QE’{E\E 2% From admission /\m ~
l n Et. t Factor Hazard ratio (95% C1) P value Hazard ratio (95% C1) P value
Age,y 1.02(0.99-1.05) .07 1.02(0.99-1.04) 18
Sever X Cardiovascular diseases 1.51(0.70-3.30) 30 1.40(0.65-3.03) 39
Cerebrovascular diseases 1.12(0.46-2.70) .80 1.71(0.71-4.09) .25
COIID Diabetes 0.79(0.41-1.52) .48 0.75(0.38-1.50) 42
Chronic obstructive pulmonary 0.37(0.04-3.50) .38 0.39(0.04-3.68) 41
» 218 Nonconfirmed cases excluded  disease
Renal failure 1.10(0.49-2.44) 82 0.66 (0.29-1.46) 30
Cancer 1.75(0.43-7.16) A4 0.82(0.18-3.65) 79
Acute respiratory distress syndrome 7,89 (3.73-16.66) <.001 7.11(3.31-15.25) <.001
Cardiac injury 4.26(1.92-9.49) <.001 3.41(1.62-7.16) .001
Creatinine 21.50 mg/dL 0.59(0.29-1.23) 16 1.22(0.60-2.50) .58
141 Cases excluded :elpe'::‘v:r;;lo%v;;;'ylpe natriuretic 1.16(0.54-2.47) .70 1.52(0.74-3.10) 25
¥ No available medical information e . =
Duplicated records Figure 2. Mortality During Hospitalization Between Patients With vs

645 Cases with confirmed COVID-19

229 Cases without core examination

Without Cardiac Injury

I\*‘ﬂg &.3.&‘1‘7

D Time from symptom onset ‘E&‘ﬁ ﬁfﬁ +I\S\ 20 Q Rfﬁ
100 M 3

\ Without cardiac injury

results K= _h = ’ﬁ ) 80 \
v $73R o ECH P UCGB & ; @l
ases with confirmed COVID-19 included - N e s
82 With cardiacinjury (19.7%) €—— (U MR xRt AL 1% 'E" il With cardiac injury
334 Without cardiac injury (80.3%) 3
*9 M L o, 20+
A o¥BE L AYR LR COVIDPN2Y
TCU A>T COVID b 22.2% (2 HX ot . : ,
Table 2. Treatment, Complications, and Clinical Outcome of 416 Patients With COVID-19 0 10 o 37
Patients, No. (%) No. at risk
Cardiac injury With cardiac injury 82 68 46 40 40
Without Without cardiac injury 334 329 323 320 319
(< All (n = 416) With(n=82)  (n=334) Pvalue
::‘v:"(r'zr:;y)mgmm onset to admission, 10(1-30) 10(1-30) 10(1-28) 27 ) o
gt [8] Time from admission )\Vi L2 A 5~ 10 B L7\rk) 12
Oxygen inhalation 316 (76.0) 2%017) 290(868) <001 100 RACHER
Noninvasive ventilation 51(12.3) 38(46.3) 13(3.9) <.001 v Without cardiac injury
Invasive mechanical ventilation 32(2.1) 18(22.0) 14(4.2) <.001 801 \.
Continuous renal replacement therapy 2(0.5) 2024) 0 04 % N
Antiviral treatment 403 (96.9) 82(100) 321(96.1) 08 ; cod
Glucocorticoids 304 (73.1) 72(87.8) 232(69.5) <001 ©
Intravenous immunoglobulin therapy 259(62.3) 68(82.9) 191(57.2) <.001 = With cardiac injury
Antibiotic treatment 235(56.5) 68(82.9) 167 (50) <001 409
Complications E @
ARDS 97(23.3) 48(58.5) 49(14.7) <001 204
Acute kidney injury 8(19) 7(8.5) 1(03) <001
Electrolyte disturbance 30(7.2) 13(15.9) 17(5.1) 003 o
Hypoproteinemia 27(6.5) 11(13.4) 16 (4.8) 01 0 @ 15 20 23
Anemia 13G.1) 4(49) 92.7) 30 Days
Coagulation disorders 12(2.9) 6(7.3) 6(18) 02 No. at risk
Clinical outcome With cardiac injury 82 55 46 41 0 0
Remained in bospital 319(76.7) 38(46.3) 281(72.2) Without cardiac injury 334 321 319 319 319 319
Discharged 40(9.6) 2024 38(23.4) ool
Died 57(13.7) 42(512) 15(4.5) <001 .
~ [ ] comparison of outcomes
£+ ﬁg% \ lC'ﬁ%)s( -&\ S }3 +’\“ Time from symptom onset  Time from
rBo\ Z. Duration, Duration,
=05 No. o; eve_ntsl mean 4 fvaluek mean i fvaluek
IC ﬁh ’!( % \ ARD S {}; A\( I % \ . No. of patients | (range), log-rani (range),d log-ranl
I W!th cardiac lrljlu'y 42/82 15.6 (1-37) <001 g .3 (1-16) <001
( r)q_* Vs 60%4) .|_e €3 ;Lt Xt %\\ Without cardiac injury 15/334 16.9(3-37) 8(1-23)

il e vy s ey
maicnd e o GOV 3 e, ot
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Time of onset of alteration of sense of smell
or taste

None 72
Only symptom 6

Prior to other symptoms 24
Concomitant with other symptoms 46
After other symptoms 54
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Alterations in Smell or Taste in Mildly Symptomatic
Outpatients With SARS-CoV-2 Infection
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Table 2. Characteristics of 12 Patients With Ocular Manifestations \

Temperature SARS-CoV-2 RNA test result J
Patient at ocqlar : . » . ) ) Nasopharyngeal Gonju@
No./Sex/Age, y examination, °C Respiratory symptoms Clinical type® Ocular manifestations swab swab
1/F/80s 38.0 Dyspnea Severe Chemosis, epiphora Positive Negative
2/M/70s 38.0 Cough, expectorate Critical Secretion Positive Negative
3/M/50s 39.9 Cough, expectorate Critical Conjunctival hyperemia, secretion Positive Positive
4/F/80s 39.0 Dyspnea Severe Conjunctival hyperemia, chemosis, Positive Negative

epiphora, secretion
5/F/60s 36.8 Cough Critical Chemosis, epiphora Positive Positive
6/M/60s 38.7 Cough, expectorate Critical Chemosis, epiphora, secretion Positive Negative
7/F/80s 36.5 None Moderate Chemosis, epiphora, secretion Positive Negative
8/F/70s 38.0 Cough Critical Chemosis, epiphora, secretion Positive Negative
9/M/60s 38.1 None Critical Chemosis, secretion Positive Negative
10/M/30s 39.6 Chest tightness Moderate Chemosis Positive Negative
11/M/40s 371 Cough Moderate Conjunctival hyperemia Negative Negative
12/M/70s 36.9 None Moderate Epiphora Positive Negative
Abbreviations: F, female; M, male; SARS-CoV-2, severe acute respiratory * Graded by the National Guideline on Prevention and Control of the Novel
syndrome coronavirus 2. Coronavirus Pneumonia.*
JAMA Ophehulmology | Bret e

Characteristics of Ocular Findings of Patients With Coronavirus Disease
2019 (COVID-19) in Hubei Province, China
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Table 3. The characteristics of secondary transmission of COVID-19 in houscholds

FS\‘ Infected  Total Secondary OR 95% Cl1 p
. r ;t- 7 \ cases contacts  attack rates % Value
I m A<y Bt T& %

General attack rate 64 392 163
Symptomatic attack rate 55 392 14
Genders of contacts
? JL -,.)\S g(‘\‘_. Female 3 181 171 092(051101.64) 078
IT:LZ -~ Male 33 211 156
Ages of contacts
< 18 years 4 100 4 0.18 (0.06 10 0.54)* 0.002
< 0-5 years 1 44 23
There were 14 (13.3%) index patients quarantined by themselves at home that was ™ e, N
3 6-17 years

56 54
. 18 ve: 29 3 \
with mask, dicting scparately and residing alone immediately since onsct of 18 years 60 292 20.5 % ’)~S

18-30 years 12 55 218
) 3 J
symptoms (Table 1). 3140 years “ b4 184 =) Ea 2D N HCHLES.
41-50 years 9 35 25.7 =
51-60 years 18 71 253 - \ \'2 “\4
> 60 years 7 55 127 S

R% R GROPPEE Lt i o orR

initiation of symptom
EUSPE-):]
él l{rjq Relationships with index cases
M /é_ g 1T z‘] Spouse 25 % 278 227(12210422) 0010
I8 F‘IE I | No spouse (ex children) 35 202 173
4 Y \ R’) +* Genders of index cases
. (. Y - A w . i
l 3 2 (=2 Female 29 183 158 079 (04210147) 045

0 43 0(0.00 to 0.00) 0.00
No 64 349 183

Male 35 209 16.7
Symptoms of index cases
4 No fever 26 194 134 061 (0.30 10 1.24) 0.169

?‘(JL;k A BHA D Fewer 38 198 192
ARYEB (2 \ \\+] No cough 45 271 16.6 0.88 (0.47 to 1.64) 0.68

Cough 19 121 15.7

AR \ Exposure-period categorics

-5132 “>> 0-1 day 10 46 21.7 0.90 (0.61 10 1.33) 0.58

25 days 14 91 154

L -~ > 5 days 40 253 15.8
Bh R : o e

Notes: OR, Odds Ratio; CI, confidence interval; Exposure-period, The time between onset of illness and
hospitalization. p< 0.05 was considered statistically significant. *, companing children with adults
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Coronavirus Disease 2019 in Children — United States,
February 12-April 2, 2020

TABLE. Signs ana symptoms among £y | peaiatric (age <

~ 15,

415,
32.%

40~ 507

Chikdren with Covid 19 bn Pediatric
[r— 5 i oy

18 years)

and 10,944 adult (age 18-64 years) patients* with laboratory-
confirmed COVID-19 — United States, February 12-April 2, 2020

No. (%) with sign/symptom

Sign/Symptom Pediatric Adult
Fever, cough, or shortness of breath? 213(73) 10,167 (93)
Fever® 163 (56) 7,794 (71)
Cough 158 (54) 8,775 (80)
Shortness of breath 39(13) 4,674 (43)
Myalgia 66 (23) 6,713 (61)
Runny nose’ 21(7.2) 757 (6.9)
Sore throat 71(24) 3,795 (35)
Headache 81(28) 6,335(58)
Nausea/Vomiting 31(11) 1,746 (16)
Abdominal pain® 17 (5.8) 1,329(12)
Diarrhea 37(13) 3,353(31)

* Cases were included in the denominator if they had a known symptom status for
fever, cough, shortness of breath, nausea/vomiting, and diarrhea. Total number

of patients by age group: <18 years (N = 2,572), 18-64 years (N =1
T Includes all cases with one or more of these symptoms.

13,985).

5 Patients were included if they had information for either measured or
subjective fever variables and were considered to have a fever if “yes” was

indicated for either variable.
¥ Runny nose and abdominal pain were less frequently completed

than other

symptoms; therefore, percentages with these symptoms are likely underestimates.
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