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COVID-19 HOSPITALIZATION AND DEATH BY AGE

FACTORS THAT INCREASE
CROWDED CLOSE / PHYSICAL DURATION
COMMUNITY SPREAD AND SITUATIONS oA EINCEOSEDSEACE e
INDIVIDUAL RISK

to 18-29 year olds

HOSPITALIZATION1 C°2Pafi50n ‘8><
Al higher
2 Comparison 90x 430x
. @ @ higher higher

ACTIONS TO REDUCE f T EING ATASK _ /. SOCIAL DISTANCING " HANDHYGIENE .. CLEANING AND

RISK OF COVID-19 X | (6FTGOAL) 1| DISINFECTION

Rate ratios compared ‘
|

https://www.cdc.gov/coronavirus/2019-ncov/covid-
data/investigations-discovery/hospitalization-death-by-age.html
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COVID-19 ASSOCIATED HOSPITALIZATION RELATED TO UNDERLYING MEDICAL CONDITIONS

FACTORS THAT INCREASE COMMUNITY SPREAD AND INDIVIDUAL RISK

CROWDED
SITUATIONS

CLOSE / PHYSICAL
CONTACT

DURATION

ENCLOSED SPACE
OF EXPOSURE

RISK FOR HOSPITALIZATION IF YOU HAVE ANY OF THESE CONDITIONS AND
GET COVID-19 COMPARED TO PEOPLE WITHOUT THE CONDITION(S).

Data has shown that racial
and ethnic minority groups
with the referenced conditions
are at even higher risk for
severe COVID-19 iliness.
Race and ethnicity are risk
markers for other underlying
conditions that impact health
— including socioeconomic
status, access to health care,
and increased exposure to the
virus due to occupation (e.g.,
frontline, essential, and critical
infrastructure workers).

ACTIONS TO REDUCE RISK OF COVID-19

SOCIAL DISTANCING
(6 FT GOAL)

WEARING A MASK

https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-

CLEANING AND

HANDIEYGIENE DISINFECTION

Source: Ko JY, Danleison ML, Town M et al. 2020.

discovery/hospitalization-underlying-medical-conditions.html
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Crazy-paving

Normal Chest CT

Radiology. 2020 Apr;295(1):210-217. , I'- I| I|| I
@3-

Radiology 2020 Jun;295(3):200463. doi: 10.1148/radiol.2020200463. *

Demonstration of the CT
imaging

B Ground-glass opactty (GGO)
B Crazy-paving paitern

Hna [ Consalidation

Stage-1 (0-4 days) Stage-2(5-8days) Stage-3(S-13days) Stage-d(: ;Hdlrl!
Groups based on the time from the onset of initial sym

Radlology 2020 295 715 721
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Microembolism Airway inflammation
Lancet 2020; 396: 320-32 Virchows Archiv (2020) 477:359-372
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DAD with HM Pulmonary embolism
Ann Intern Med. 2020;173:268-277.
SARS 2003 Estimated incubation period: 4-5 days

Estimated serial interval- 10-11 days
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Wiral shedding (infectiousness)

— Sarial Intarval ——

® FJERI2(-3) HREIIRmEEHEDS T T T | T

® %ﬁﬁﬁ&'@'ﬁ ’f)bx:ﬁfﬂﬂ' g LY Seasonal inﬂu&ﬁzza et primEitj;::d incubation period: 2 days
O HeHH=-HeHH#AR : EREGDEZIEH] Estimated serial interval: 3-4 days
O BRE-hFEFOMDRZEMITRES Rk [ E—
6-8HEE (BE. FI Yo DHE) = it 2 s bt o
O BHHMIZAICREESETS L Peak: -1 335:211?'532.
o Eiﬁﬁﬁﬁ%~72ﬁFﬂﬁﬁ%%ﬁE U iral aha?ding (infectiousness)
® Aerosol TOD#HFiHA1.2hr ey e =
(NEJM DOI: 10.1056/NEJMc2004973) S-ana.l
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RS T2 HRE COVID-19
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Nature Med
26: 672-675, 2020




COVID-19M#EE & 595 = s

Pediatr Allergy Immunol. 2020;00:1-17.
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Infection
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Ann Intern Med. doi:10.7326/M20-3012
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Figure 2. Number of Contacts, Secondary Cases, and Secondary Clinical Attack Rate by the Time of First Exposure Eﬁﬁ“
:l All types of contact B | Household and family contact
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Table 3. Risk for Symptomatic COVID-19 Infection Among the 2761 Close Contacts, Simultanecusly Stratified by Exposure Setting 8 59%0 = o
and Time From Symptom Onset of the Index Case to First Day of Exposure B s
family e Others® 350 o0, © 20000600009000000000;0 0090000
First day of Casefcontact, Attack rate, Casefcontact, Attack rate, Casefcontact, Attack rate, Casofcontact, Attack rate,
egosure,d_ No. % (95% ) No. % (95% CI)* No. % (95% CI)* No. 5 (95% CIj? 0 5 10 15 20 5 30 35 40
<0 47100 40(1.6-0.8) 110 100(18-404)  2/236 0.8(0.2-2.0) 0/389 0(0-1.0) duratian of symptoms (days)
03 2/39 5.1(1.4-16.9) 3/15 20.0(7.0-45.2) 3/150 2.0(0.7-5.7) 0/663 0{0-0.6)
4.5 1/6 16.7(3.0-56.4) 0/6 0(0-39.0) 1/38 2.6(0.5-13.5) 1/166 0.6(0.1-3.3) 1 1 1"
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Abbraviations: COVID-19, coronavirus disease 2019; UC. uncalculable.
2 Others include friends, airfine crew members and passengers, and other casual contacts.
® Sacondary dinical attack rate.

JAMA Intern Med. doi:10.1001/jamainternmed.2020.2020 @ Nagoya University Hospital

Asymptomatic patients

$[E : Community treatment center CO R HEH| R E : Wuhanb o O iG55
Asymp; 89, Presymp;21, Symp; 193 Asymp; 37, Symp; 37

1.0+ b
Asymptomatic
— —=— Asymptomatic cases (n = 37)

8 0.81 Symptomatic . —=— Symptomatic cases (n=37)
= (including @
‘g 0.64 presymptomatic) :E
- ' =
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R=] o
g 0.4 =

5 5 0
& 2
0.2+ © . \_‘
N :
0 E G, T
T T T T 1 a 024 L
0 7 14 21 28 35 0.4 0
" - . -' 7 Hazard ratio=1.69 (1.06-2.70) L
Days since diagnosis
No. at risk v J 0.0 4 Log rank P=0.028 B e
Asymptomatic 89 89 59 19 0 0 T T T T T T T T T T
Symptomatic 0 5 10 15 20 25 30 a5 40 45
(including . ) )
presymptomatic) 213 213 149 49 6 0 Duration of viral shedding (d)

Nat Med.

JAMA Intern Med. https://doi.org/10.1038/s41591-020-0965-6

doi:10.1001/jamainternmed.2020.3862
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Figure 2. Multivariable-Adjusted Risk Model for Death at 28 Days
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EREFID#EET : Italy

Italy, Lombardy ICU Network. Feb 20-Apr 22, 2020, Retrospective, observational study
Total 3988 A, FHiHRE63RK. B 79.9%. EHIEHY 60.5% . ZREEHI N TR 87.3%.

SET 915 (53.4%) JAMA Intern Med. doi:10.1001/jamainternmed.2020.3539
hazard ratio 95%CI
older age (10& &) 1.75 1.60-1.92
male sex 1.57 1.31-1.88
high fraction of inspired oxygen (FiO02)(10%%) 1.14 1.10-1.19
high positive end-expiratory pressure (1cmH20%%) 1.04 1.01-1.06
low PaO2:FiO2 ratio (100U%) 0.80 0.74-0.87
history of chronic obstructive pulmonary disease 1.68 1.28-2.19
history of hypercholesterolemia 1.25 1.02-1.52
history of type2 diabetes 1.18 1.01-1.39
angiotensin-converting enzyme inhibitors, angiotensin receptor blockers D { F (&
RTICREEYT \ 3 Nagoya University Hospital
24, vb
RIEE
Symptoms Acute COVID-19 phase | Post-COVID-19 follow-up
Fatigue (. _70)j($rﬁ?|§;_1l:

Dyspnea

4/21-5/29, 2020

COVID-19:EBRiZ D4 KT
JAO0— 1792 D EE

TAEEHS 56,55 R

Joint pain
Chest pain
Cough
Anosmia

Sicca syndrome

Rhinitis
Red eyes K (72 7%) zlzigklgﬁﬁﬂ FEﬁ :
. 13.5H. A% :284 (21
Sputum production % (iNPPV)
. THiRE36 A %
:i::j: JAMA 2020. doi:10.1001/jama.2020.12603

Diarrhea

a0 &0 40 20 ] 20 40 60 80

Patients with symptom, % @ Nagoya University Hospital
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COVID-19&F i

Lancet 2020; 396: 27-38.
COVIDSurg Collaborative #5224/ E 1128lA%enroll

1128 patients included
Mortality rate 23.8% (268 deaths)”

FETCE:23.8%

Ny 'L 3 i’
Hl-ﬁ = {#EWJ&;?ZW] 577 {51-2%) had pulmanary 526 (46-6%) no pulmanary 25 (2.2%) pulmenary complications
?E]‘_‘$ :38.0% complications complications data missing
Mortality rate 38-0% (219 deaths)* Mortality rate 8-7% (46 deaths) Mortality rate 12.0% (3 deaths)*
- - -

456 (40-4%) pneumania 162 (14-4%) acute respiratony 240{21.3%) unexpected ventilation

Mortality rate 37.9% (173 deaths) distress syndrarme Mortality rate 41-7% (100 deaths)
Mortality rate 53-0% (102 deaths)

fifi ¢ & 151511456451
%t$ - 37. 90/0

ARDS & 5451162451
%tz . 63(70

FHESH
ATk E 5124041
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FETE
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B t(3 09 33.39 i
reast (3) %o /) Orthoelaedlcs 28.8% 44.3%
Cardiac (33) 34% 94.1% (213)
Gastrointestinal Other (19) 26.9% 57.7%
and general 23.1% 53.6% Plastic and
(286) reconstructive 0% 66.7%
Gynecology 3)
4.89 23.89
(20) % i Thoracic (20) 42.9% 65.7%
Head (a3r|2¢: Neck 20% 74.4% Urology (25) 32.4% 57.1%
Vascular (27) 40.0% 55.6%
Hepa(tg(glllary 15.2% 49.1% Missing (29) 3.3% 21.4%
Elective (278) 19.1% 53.1%
Neurosurgery 18.4% 50% £
(31) mfgg:)“cy 26.0% 52.5%
Obstetrics (50) 2.0% 49%
Ophthalmology 0% 259%
(4)
| -
FTDIRAD I3
Mortality rate, n/M (%) Odds ratio (95% CI) palue
Em7o ﬁ ui i?:yvears 768/512 (14-8%) 1
OR:2.30(1.65-3.22) & e T
% ﬁ :::E“ ) —_— 168560 {30-2%) 175 (1-28-2-40) =001
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OR:2.36(1.58-3.53) - s 00 dsan  ous
Cancer S ,
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Emergency ey I I -
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Majar —— 221/B04 {27.5%) 152 ({1-01-2-31) 0047
Major surgery e P 1
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" Associated with | Associated with
P u b I I C h ea I t h decreased epidemic | increased epidemic
RRR pualue <«—— growth i growth ——»
i n t e rv e nti O n S 0) ,'I'st % ( 1 ) Latitude (per 400 degrees?) 0,99 {0.96-1.03) 0 8
} Temperature (per 5°C) 0.97 (0.93-1.02) 0.21 {
Relative humidity (per 10%) 0.91 (0.85-0.96) 0.002 E 3 i
Day1 Day1 Absolute humidity (per 5g/m?) 0.92 {0.85-0.99) 0.024 n:
T A l4days 1 Altitude (per 100 m) 1.01 (1.00-1.03) 0.088 .
|
Passenger flights (per 1 passenger/capitayr) 0.99 (0.96-1.01) 0.25 ]
i inhabl 2 o
Eoscie period Follow—up pen'od Urban density (per 5000 inhabitants,/km?) 0.98 {0.91-1.06) 0.63 —.:—
Percentage of inhabitants aged 65 yr or older (per 5%) 1.04 (0.97-1.12) 0.23 -
i
Life expectancy at birth (per 5 yr) 0.96 {0.88-1.05) 0.40 —
T T T T T T T T T T T T T GDP (per 20 000 USD/inhabitant) 1.04 (0.98-1.10) 0.17 15'»
7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21 28 ~ '
Health expenditure as percentage of GDP (per 5%) 1.26(1.16-1.37) =0.001 .
March 2020 Infectious Disease Vulnerability Index (per 0.1) 0.95 (0.91-0.99) 0.018 |
n Any public health intervention 0.62 (0.53-0.73) =0.001 —— E
i pfor trend <0.001 Restriction of mass gatherings 0.65 (0.53-0.79) <0.001 —— i
School closures 0.63 (0.52-0.78) <0.001 — B i
16 4 Social distancing 0.62 (0.45-0.85) 0.003 <« B '
Number of public health interventions <0.001 i
8 | Llintervention 0.67 {0.55-0.82) —a— i
o H
] o 2or 3interventions 0.54 (0.42-0.70) 44— i
o '
- Major geographical regions <0.001 1
4 & e :
% Oceania 1.88{1.31-2.70) ! |
o ] i
Cp Europe 1.13(0.93-1.38) ——
2 4 @ Africa 1.68(1.24-2.28) . >
S Americas 1.92 (160-231) . — 8
1 4.0(3.0-5.1) ?5 (13-3.3) 20({LE-2.T} Closest distance to established epidemic 1.07({1.05-1.10) =0.001 i [ ]
n=106 n=24 n=14 (per 1000 km) !
T T T !
0 1 2or3 ‘ i T T
. . . 0.5 0.7 1 14 2
No. of public health interventions RRR (95% 1)
CMAJ 2020 May 25;192:E566-73. doi: 10.1503/cmaj.200920; early-released May 8, 2020
. b Effect of all policies combined
I u b I I C I l e a I t I l China (week 1) —|— -0.03(-0.12,0.08) -2.57
China (week 2} —— -0.20 (-0.30,-0.11) -18.45
China (week 3) —— -0.28 (-0.37.-0.19) -24.35
L China (week 4) —— -0.30 (-0.39,-0.21) -26.07
78 China (week 5) —a— -0.29 (-0.38,-0.20) -25.32
South Korea —_— —0.49 (-0.79,-0.20) -38.98
Italy [ —0.45 (-0.86, -0.25) -36.43
100 Iran —_—— -0.49 (-0.64,-0.34) -38.55
&~ China Cases _ France E S —0.17 (-0.21,-0.13) -15.55
2 00 7 United States —— -0.38 (-0.57,-0.19) -31.61
£
ﬁ reo 2 -05 0 05
ﬁ B0 Emergency 1= Estimated effect on daily growth rate
L declaration - Reporting 60 2
E 40 change Ly & C Effect of individual policies
§ 0 B Emergency declaration (week 1) —a— China -0.01{0.10,0.07) -1.19
r20 g — Emergency declaration (week 2) —— -0.17 (-0.26,-0.08) —15.89
8 Deaths 2 EE Emergency declaration (week 3) - — -0.23 (-0.33,-0.14) -20.86
------- 7 =B 5 .
o-e i -0 Emergency declaration (week 4) _ — —0.25 (-0.34, -0.18) -22.12
16.Jan 2 Feb 18 Feb 5 Mar Emergency declaration (week5) === -0.25 (-0.34,-0.16) -21.96
Date (2020) Travel ban (week 1) 4= 0.02 (0.02,008 151
— 150 Ital _ Travel ban (week 2) - —-0.01 {-0.04, 0.03)
° v 100 g m{ﬁw’%i Travel ban (week 3) -of -0.03 (-0.08, 0.02)
X positive cases | = Travel ban (week 4) -4 -0.05 (-0.10, 0.01)
£ 400 8 = Travel ban (week 5) == -0.08 (-0.15, 0.00)
'E L co E Home isolation (week 1)* E -0.01 {-0.04, 0.01)
= a Home isolation (week 2)* B -0.03 {-0.06, 0.00)
E Lo & E %ﬁﬁﬁ Home isolation (wesk 3)° - -0.04 (-0.07,-0.02)
w 907 8 Home isolation (week 4)* - -0.05 (~0.08, -0.02)
z Deaths [20 2 H
o I I 8 ,
(- e ! . , -0 WFH, business closure, ather social distancing (optional) —— —0.08 (-0.16, -0.01)
25 Feb 10 Mar 24 Mar 6 Apr Emergency declaration —_— —0.13 (-0.22, -0.04)
o Date {2020) Quarantine inbound travelers 4= 0.02 (-0.02, 0.08)
1 France [ ) School closure —_—t Jtal -0.11{-0.25, 0.03)
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= -20 2 " School closure France -0.01{-0.09, 0.07)
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27 Feb 7 Mar & Mar 25 Mar ‘Slow the Spread g 0.05 (~0.02, 0.12)
Date (?‘320) Other social distancing States  -0.25 (-0.33,-0.16)
4004 United States _ Paid sick leave —_— -0.03 {-0.20, 0.14)
§ Casesp [ 10 E Quarantine positive cases - - -0.06 {0.12, 0.00)
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100 8
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Crisis management

Incident demand/resource imbalance increases
Risk of morbidity/mortality to patient increases

A4

v

Recovery

Crisis

Facility damaged/unsafe or
non-patient care areas
(classrooms, etc.) used for
patient care

Trained staff unavailable or
unable to adequately care for

volurne of patients even with
extension techniques

Critical supplies lacking,
possible reallocation of life-
sustaining resources

Crisis standards of care®

Extreme operating
conditions

Conventional Contingency

Space Usual patient Patient care areas re-purposed (PACU,
care space fully monitored units for ICU-level care)
utilized

Staff Usual staff Staff extension (brief deferrals of non-
called in and emergent service, supervision of broader
utilized group of patients, change in responsibilities,

documentation, etc.)

Supplies Cached and Conservation, adaptation, and substitution
usual supplies of supplies with occasional re-use of select
used supplies

Standard Usual care Functionally equivalent care

of care

. 'y
Normal qp_-er‘atmg N .
conditions ..-H""J N r_f_,_,.a-J N
F Tr:dicatar{s}: Potential for ™ = Gdicator[ s): Potential for ™
L __ contingency care® /} L __ crisis standards of care? .
—— —_ - ke T - v
—— ——
1/ "II’/
Trigger(s):

Decision point for

contingency care®

Crisis care trigger(s):
Decision point for
crisis standards of care®

Institute of Medicine. Crisis standards of care: A toolkit for indicators and triggers.
http://www.acphd.org/media/330265/crisis%20standards%200f%20care%20toolkit.pdf.
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Potential Crisis Indicators

Ventilators and components
Oxygen and oxygen delivery devices
Vascular access devices

Health care providers, particularly critical care, burn and
surgical/anesthesia staff (nurses and physicians) and respiratory
therapists

ICU beds
Hospitals

Specialty medications or intravenous fluids (sedatives,
analgesics, specific antibiotics, antivirals, etc.)
Vasopressors and inotropes

; : VID-19 P ic Pati P i
Medical transportatlon Cco 9 Pandemic Patient Surge: Preparing

for Crisis Care NYC Health
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Space: Facility assessment

Walk-throughh¥ X ]

EEETE(ANAIMNRSGSEEGE) NG ERZET

PACU, Stepdown Unit , OR Holding, Cardlology Unit,
Ambulatory Surgery, Cath Lab, Surgical Unit, Operating
Rooms, Endoscopy, Respiratory Unit, Medicine Unit, Short
Stay, Neurology Unit7%i&

Intensive Care Unit Capacity Expansion
Tool (ICUCET) NYC Health

@ Nagoya University Hospital

Staffing

Image 2: Society of Critical Care Medicine Tiered Staffing Model

Society of
Critical Care Medicine

Tiered Staffing Strategy for Pandemic

Requiring Significant Mechanical Ventilation

Trained or Experienced Critical Care Physician

ICU APP
Non-ICU Physician

RT, APP, CRNA, CAA, MD/DO
Mechanical Ventilation

ICU Nurse ;-.

or Non iCU APP iﬁﬁimﬁi ﬁi‘iﬁﬁl‘iﬁ fii fi i i 4 fii

24 I'_‘- 24 |=- 24 |=- 24 Ig-

COVID-19 Pandemic Patient Surge: Preparing for Crisis Care NYC Health




it #4415 : Equipments and Supplies

Oxygen

Nutritional support

Mechanical ventilators

ECMO

Blood products

Renal replacement therapy
Personal Protective Equipment
&

& Nagoya University Hospital

Fair allocation of resources
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Random selection (IZNDEHEMRILES...)
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Sickest first

: N Engl J Med. 382; 21: 2049-2055, 2020.
Youngest first J
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Take Home Message

Real Pandemic: COVID-19
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ContainmentTlX %< Mitigation
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Crisis management
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indicators, space, staff, equipments and supply, ethics
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