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GGO Crazy-paving Consolidation

Radiology. 2020 Apr;295(1):210-217.
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Radiology 2020 Jun;295(3):200463. doi: 10.1148/radiol.2020200463.



Pathology

DAD organizing phase Microembolism

DAD with HM Pulmonary embolism

Lancet 2020; 396: 320–32

Ann Intern Med. 2020;173:268-277.

Airway inflammation
Virchows Archiv (2020) 477:359–372



COVID-19
Pediatr Allergy Immunol. 2020;00:1–17.
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Ann Intern Med. doi:10.7326/M20-3012
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JAMA Intern Med. doi:10.1001/jamainternmed.2020.2020

medRxiv preprint doi: 
https://doi.org/10.1101/2020.06.08.20125310
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Asymptomatic patients
Community treatment center

Asymp; 89, Presymp;21, Symp; 193
Wuhan

Asymp; 37, Symp; 37

JAMA Intern Med. 
doi:10.1001/jamainternmed.2020.3862

Nat Med. 
https://doi.org/10.1038/s41591-020-0965-6
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Nat Med. 
https://doi.org/10.1038/s41591-020-0965-6
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N Engl J Med. 2020
DOI: 10.1056/NEJMc2004973
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US 65 ICU 2215
multicenter cohort study

March 4 – April 4
60.5 64.5%

1 78.5%

875 39.5%
1203 54.3%
137 6.2%

BMI≥40

P/F<100

Kidney SOFA

Liver SOFA

ICU bed<50

JAMA Intern Med. 
doi:10.1001/jamainternmed.2020.3596
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Italy

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 (FiO2) 10% 1.14 1.10-1.19

high positive end-expiratory pressure 1 H2O 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

Italy, Lombardy ICU Network.  Feb 20-Apr 22, 2020, Retrospective, observational study
Total 3988 63 79.9% 60.5% 87.3%

915 53.4%

angiotensin-converting enzyme inhibitors, angiotensin receptor blockers

JAMA Intern Med. doi:10.1001/jamainternmed.2020.3539
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4/21-5/29, 2020
COVID-19

179
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13.5 28 21

NPPV
36

JAMA 2020. doi:10.1001/jama.2020.12603
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23.8%

Lancet 2020; 396: 27-38.
COVIDSurg Collaborative 24 1128 enroll

577
38.0%

456
37.9%

ARDS 162
63% 240

41.7%
Nagoya University Hospital
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(n)
Breast (3) 0% 33.3%

Cardiac (33) 34% 94.1%
Gastrointestinal

and general 
(286)

23.1% 53.6%

Gynecology 
(20) 4.8% 23.8%

Head and Neck 
(32) 20% 74.4%

Hepatobiliary 
(50) 15.2% 49.1%

Neurosurgery 
(31) 18.4% 50%

Obstetrics (50) 2.0% 49%
Ophthalmology 

(4) 0% 25%

(n)
Orthopaedics

(213) 28.8% 44.3%

Other (19) 26.9% 57.7%
Plastic and 

reconstructive 
(3)

0% 66.7%

Thoracic (20) 42.9% 65.7%
Urology (25) 32.4% 57.1%
Vascular (27) 40.0% 55.6%
Missing (29) 3.3% 21.4%

Elective (278) 19.1% 53.1%
Emergency 

(824) 26.0% 52.5%

70
OR 2.30 1.65-3.22

OR 1.75 1.28-2.40
ASA grade: 3-5
OR 2.36 1.58-3.53
Cancer
OR: 1.55 1.01-2.39
Emergency
OR: 1.67 1.06-2.63
Major surgery
OR: 1.52 1.01-2.31
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University of Washington, 4/13, 2020~

COVID-19 PCR
COVID-19
COVID-19

PCR

CT PCR
CT, PCR

3



/

→
→

→
→
→CT, PCR

→
→
→ CT, PCR

Nagoya University Hospital

Nagoya University Hospital



+ COVID-19

COVID-19 15
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CDC HCWs Potential Exposure at Work
PPE

COVID-19

15
COVID-19

eye 
protection

PPE

14
COVID-19

COVID-19

COVID-19

COVID-19

https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html
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Public health 
interventions 1

CMAJ 2020 May 25;192:E566-73. doi: 10.1503/cmaj.200920; early-released May 8, 2020

Public health 
interventions 2

Nature 2020.
https://doi.org/10.1038/s41586-020-2404-8



Crisis management

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

ICU

Standard
of care

Usual care Functionally equivalent care Crisis standards of
care



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
Medical transportation COVID-19 Pandemic Patient Surge: Preparing 

for Crisis Care  NYC Health 

indicators

ECMO Nagoya University Hospital
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https://hazard.yahoo.co.jp/article/20200813#number



Space Facility assessment

Walk-through

PACU, Stepdown Unit , OR Holding, Cardiology Unit, 
Ambulatory Surgery, Cath Lab, Surgical Unit, Operating 
Rooms, Endoscopy, Respiratory Unit, Medicine Unit, Short 
Stay, Neurology Unit

Intensive Care Unit Capacity Expansion 
Tool (ICUCET) NYC Health

Nagoya University Hospital

Staffing

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



Equipments and Supplies

Oxygen
Nutritional support 
Mechanical ventilators 
ECMO 
Blood products 
Renal replacement therapy 
Personal Protective Equipment 

Nagoya University Hospital

Fair allocation of resources

life-years

Random selection …

HCW

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

Nagoya University Hospital
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Take Home Message

Real Pandemic: COVID-19

Containment Mitigation

Crisis management

indicators, space, staff, equipments and supply, ethics
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