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Clinical features of patients
infected with 2019 novel

coronavirus in Wuhan, China (Jin Yintan Hospital, Wuhan,
(41 cases, Mortality 15%) . 01/02/2020)
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U.K. Prime Minister Boris Johnson moved to
ICU as coronavirus symptoms have 'worsened'
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ICNARC report on COVID-19 In critical care (UK)
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Baseline Characteristics and Outcomes of 1591 Patients Infected
With SARS-CoV-2 Admitted to ICUs of the Lombardy Region, Italy

[A] Age (n=1591)
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Age,y

(o)
Patients by age, y, No. (%) 40% 52%

Al 020 2140  41-50 51-60  61-70 1 71-80  81-90 ! 91.100
(N=1591) (n=4) (n=56) (n=143) (n=427) (=598)! (n=341) (=21)1 (n=1)
Overall : :
Outcome, No. with data 1581 2 56 142 423 506 E 340 21 E 1
Died in ICU 405(26) 0O 4(7) 16 (11) 63(15)  174(29) | 136(40) 11(52) ! 1(100)
Discharged from ICU 256(16) 0 20(36)  35(25) 00(21) 69(12)  40(12)  2(10) o0

Stillin ICU as of 3/25/2020° 920 (58) 2(100) 32(57) 01 (64) 270(64) 353(59) 164(48) 8(38) 0

JAMA. do0i:10.1001/jama.2020.5394



The Countries With The Most .
Critical Care Beds Per Capita ICU Capacity

Total number of critical care beds

per 100,000 inhabitants in selected countries” -
Taiwan

@) united states £ |GG - ICU 30.2 (7115)
Germary @ | - BU 0.6 (145)
o Italy " _ 12.5 RCC 3.8 (888)
e France ' - 146 POR 6.4
South Korea (02 - 10.6
e Spain & 27 Lambardy
Japan ‘@ [N 73 Mar. 31, 2020

o United Kingdom &% - 6.6 ICU 1328 cases

(650 beds)

india g [ 2:3
* Most recent U.S. and EU data from 2009 and 2012 respectively. Jho = a7 oot ]
Asian data is from 2017. E AR 5L E /f@ 2018 #

Sources: National Center for Biotechnology Information, Intensive Care Medicine
(journal), Critical Care Medicine (journal)
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Countries with the most reported coronavirus cases

Germany [N ] B Active cases
China | I Recovered cases
iran ] i
UK.
Turkey IR
Belgium |

OK 50K 100K 150K 200K 250K 300K 350K 400K 450K

SOURCE: Johns Hopkins University. Data as of April 8, 2020 at 9:032 a.m. HK/SIN cﬂ



COVID-19 in New York

Near Term For NYC Region COVID-19
Severe Cases Requiring Medical Attention

%
12000 —— NYC Hospital Bed Capacity - Low Est. ,;}.Fﬂ 04/07/2020
—— NYC Hospital Bed Capacity - High Est. New York
10,000 - e qu Etarti_ng Esti_mate Confirmed
8,000 High Starting Estimate . 130,689
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The Countries With The Most Hospital Beds

Total hospital beds per 1,000 of the population in selected countries”

Japan

South Korea
Germany
Poland

France
Australia
*United States
Ireland

United Kingdom
Canada

Turkey

Sweden

@ ® @ *2014 or latest available yea

Source: QOECD
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Hospital Capacity

vs. Mortality
o | I 3.3 [1.9%

o: | I 1.0 [ 2%
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How COVID-19 Affects
Different U.S. Age Groups

Hospitalization, ICU admission and fatality rates
for reported U.S. COVID-19 cases by age group”

Hospitalization M ICU admission M Case fatality

1.6%
0-19 0.0%
0.0%
14.3%
20-44 [ 2.0%
Jore Age 45-54 y/o
/’ s 21.2% 0
45-54* 5.4% ‘| 5.4 A) need
U
oshe v ICU care
20.5%
ss-64 [ 4 7%
B
28.6%
65-74-?8.1% Age 75-84 y/O
77N o5 10.5 % need
1
75-84510.5%/. ICU care

31.3%

%

* Based on 2,449 COVID-19 patients with a known age.
(February 12-March 16, 2020).
Source: Centers for Disease Control and Prevention
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Health Impacts of Moderate-to-Severe

Pandemics in USA

« Estimates of the reproductive number (R) of SARS-CoV-2 show that
at the beginning of the epidemic, at least two, on average.

* A conservatively low estimate is that 5% of the population could
become Iinfected within 3 months.

* Arecent large-scale analysis from China suggests that 80% of those
Infected either are asymptomatic or have mild symptoms, a finding
that implies that demand for advanced medical services might apply
to only 20% of the total infected (* 4§ ¥ k2 &J2Z80% cases).

 Of patients infected with Covid-19, about 15% have severe illness and
5% have critical illness.

* Overall, Covid-19 is substantially deadlier (3%) than seasonal
Influenza, which has mortality of roughly 0.1%.

NEJM March 23, 2020, DOI: 10.1056/NEJMsb2005114



Health care effects of COVID-19 vs. influenza
In USA

Table I. Potential U.S. Health and Health Care Effects of Pandemic Covid-19 as Compared with Infuenza.*

Category Influenza Covid-19

Moderate Severe Moderate Severe
Percentage of population infected 20 20 5 20
(U.S. population, 320 million)
No. of ill persons 64,000,000 64,000,000 16,000,000 64,000,000
No. of outpatients 32,000,000 32,000,000 3,200,000 12,800,000
No. of hospitalized patients 800,000 3,800,000 1'2860')%00 5,122£E),)(200
No. of patients admitted to the ICU 160,000 1,200,000 960,000 3,840,000
No. of deaths 48,000 510,000 80,000 1,920,000

The severe Covid-19 scenario is based on the following assumptions: 80% of infected patients are
asymptomatic or have mild symptoms not requiring health care services; of the 20% requiring health care
services, 40% (8% overall) need hospitalization; 6% of all infected patients — 30% of those needing health
care — need intensive care; and there is a death rate of 3.0%.

NEJM March 23, 2020, DOI: 10.1056/NEJMsb2005114




Health System Capacity in USA

* In the community hospitals of 2018 USA, there were 792,417 beds,
with 3532 emergency departments and 68,400 ICU beds for the
adult population.

* There are approximately 62,000 full-featured ventilators (the type
needed to adequately treat the most severe complications of Covid-
19) available in USA.

« Approximately 10,000 to 20,000 more are estimated to be on call in
our Strategic National Stockpile, and 98,000 ventilators that are not
full-featured but can provide basic function in an emergency during
crisis standards of care also exist.

* In 2018, community hospitals employed about 76,000 full-time RT,
and there are about 512,000 critical care nurses.

* The Covid-19 pandemic is likely to cause a shortage of medical
staffs, hospital beds, ICU beds, and ventilators.

NEJM March 23, 2020, DOI: 10.1056/NEJMsb2005114



SOCIAL DISTANCING

Number of daily cases

Days since the first case
SOURCE: CDC
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Mechanical Ventilators Issues

Support The Moscow Times!

The<{.,Moscow Times

INDEPENDENT NEWS FROM RUSSIA

= NEWS OPINION BUSINESS MEANWHILE ARTSANDLIFE PODCASTS VIDEOS IN-DEPTH MOSCOWLIVING EmRU Q

Exclusive: Rich Russians Are How Wl 9 You Kinow Rusia
Hoarding Ventilators to Protect |
Themselves Against the
Coronavirus

Meanwhile, doctors worry that Russia’s regions don’t have

enough. What is the northernmost cit in [——
Russia (and incidentally, the world)?

@ | @ By Pjotr Sauer, Evan Gershkovich and Jake Cordell Q @ 5@‘
s .?, Updated: March 21, 2020 | Murmansk

[
-
~
(8]

Russia has between 42,000 and 43,000 ventilators nationwide, according to the Headway Group.



Multiple Patlents per Ventllator
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Joint Statement on Multiple Patients per

Ventilator

e March 27, 2020

* The Society of Critical Care Medicine (SCCM), American
Association for Respiratory Care (AARC), American Society of
Anesthesiologists (ASA), Anesthesia Patient Safety Foundation
(ASPF), American Association of Critical-Care Nurses (AACN),
and American College of Chest Physicians (CHEST) issue this
consensus statement on the concept of placing multiple patients
on a single mechanical ventilator.

* The above-named organizations advise clinicians that sharing
mechanical ventilators should not be attempted because it
cannot be done safely with current equipment.

http://www.chestnet.org/News/Press-Releases/2020/03/Joint-Statement-on-Multiple-Patients-per-
\/antilator



http://www.chestnet.org/News/Press-Releases/2020/03/Joint-Statement-on-Multiple-Patients-per-Ventilator

Sharing ventilators should not be attempted

* Volumes would go to the most compliant lung segments.

« PEEP, which is of critical importance in these patients, would be impossible to manage.

« Monitoring patients and measuring pulmonary mechanics would be challenging, if not impossible.
« Alarm monitoring and management would not be feasible.

* Individualized management for clinical improvement or deterioration would be impossible.

 In the case of a cardiac arrest, ventilation to all patients would need to be stopped to allow the
change to bag ventilation without aerosolizing the virus and exposing healthcare workers. This
circumstance also would alter breath delivery dynamics to the other patients.

« The added circuit volume defeats the operational self-test (the test fails). The clinician would be
required to operate the ventilator without a successful test, adding to errors in the measurement.

« Additional external monitoring would be required. The ventilator monitors the average pressures
and volumes.

« Even if all patients connected to a single ventilator have the same clinical features at initiation,
they could deteriorate and recover at different rates, and distribution of gas to each patient would
be unequal and unmonitored. The sickest patient would get the smallest tidal volume and the
Improving patient would get the largest tidal volume.

* The greatest risks occur with sudden deterioration of a single patient (e.g., Pneumo_thorax,
kinked endotracheal tube), with the balance of ventilation distributed to the other patients.

* Finally, there are ethical issues. If the ventilator can be lifesaving for a single individual,
tjhsmg It on more than one patient at a time risks life-threatening treatment failure for all of
em.

http://www.chestnet.org/News/Press-Releases/2020/03/Joint-Statement-on-Multiple-Patients-per-Ventilator



http://www.chestnet.org/News/Press-Releases/2020/03/Joint-Statement-on-Multiple-Patients-per-Ventilator

Respiratory support usage rates of 1591 ICU Patients with
COVID-19 in Lombardy Region, Italy

Patients by all 0-20 21-40 41-50 |51-60 61-70 71-80 |81-90 |91-100
age, No. (%)

Respiratory 1300 2 46 108 351 487 287 18 1
support, No.

IMV (%) 1150 (88)| 2 (100) |37 (80) |87 (81) |315(90)|449 (92)|246 (86)| 14 (7/8) | O

NIV (%) 137 (11) |0 8 (17) 16 (15) [33(9) [|36(7) |39(14) |4(22) |1(100)
02 mask (%) 13 (1) 0 1(2) 5(5) 3(1) 2(<1) [2(1) 0 0

JAMA. d0i:10.1001/jama.2020.5394




Ethical Values to Guide Rationing of Absolutely Scarce
Health Care Resources in a Covid-19 Pandemic

Maximize benefits
Save the most lives

Receives the highest priority

Save the most life-years — maximize prognosis Receives the highest priority

Treat people equally
First-come, first-served
Random selection

Should not be used
Used for selecting among patients with similar prognosis

Promote and reward instrumental value (benefit to others)

Retrospective — priority to those who have
made relevant contributions

Prospective — priority to those who are
likely to make relevant contributions

Give priority to the worst off
Sickest first
Youngest first

NEJM March 23, 2020, DOI: 10.1056/NEJMsb2005114

Gives priority to research participants and health care
workers when other factors such as maximizing benefits are
equal

Gives priority to health care workers

Used when it aligns with maximizing benefits

Used when it aligns with maximizing benefits such as
preventing spread of the virus



COVID-19 ICU preparation checklist

* Preparedness
 Logistics/surge capacity

« Communication

e Critical care triage
 Protection of ICU workforce
« Staffing capacity

« Essential equipment

Society of Critical Care Medicine
https://www.sccm.org/Disaster/COVID-19-ICU-Preparedness-Checklist



General considerations in ICU pandemic
planning

» Measures to reduce ICU demand
« Deferment or Cancellation of Non-Urgent Elective Surgery
* Development of Cooperative Agreements with Other Health Services

* Reserving ICU Admission for Patients Requiring ICU-Specific
Interventions

* ‘Non-ICU’ Involvement in Rapid Response and Medical Emergency
Teams

* Proactive Consideration of Treatment Goals

 Measures to Increase ICU Capacity (Infrastructure and capacity)
* Physical ICU Spaces (Infrastructure)
* Equipment
 |CU Discharge Facilitation

(ANZICS) COVID-19 Guideline Version 1



General considerations in ICU pandemic planning

* Measures to increase ICU capacity (workforce and staffing)
« General principles
« Nursing
* Medical
+ Allied health
 Additional considerations

« Communication issues
v’ Organisational chains of command
v'State and national health authorities
v Clinical quality registries (e.g. ANZICS CORE)
v Inter-organisation communications (e.g. for transfers)
v Inter-departmental communications
v Professional organisations
v Patients and families
v Staff

(ANZICS) COVID-19 Guideline Version 1



Potential Strategies for a Phased and Tiered ICU

Pandemic Plan
Phase | Impact Strategies to consider
1 Minimal impact on daily Review and test pandemic response plans,

operations

Likely to occur when up to
10% of beds are occupied by
patients with pandemic
illness

including:

e Infrastructure and equipment

e Workforce training, planning and support
(Staff Protection and Sustainability)

e Communication plans

e Infection control

e Diagnostics and treatment protocols

e Transport and transfer policies

e Ensure ‘trigger points’ to move to higher
level response have been agreed in advance

(ANZICS) COVID-19 Guideline Version 1




Potential Strategies for a Phased and Tiered ICU
Pandemic Plan

Phase

Impact

Strategies to consider

2

Moderate impact on daily
operations, with ICU at or
near maximum capacity

ICU is still able to meet
demand for critical care and
ventilated patients

Likely to occur when up to
25% beds are occupied by
patients with pandemic
iliness

e Measures to reduce demand and increase
physical capacity

e Repurpose alternative clinical areas for
non-ventilated critical care patients

e Address workforce and staffing needs

e Defer or divert non-emergent surgery to
private hospitals or other services

e Limit ICU involvement in non-clinical ICU
services (e.g. Hospital TPN)

(ANZICS) COVID-19 Guideline Version 1




Potential Strategies for a Phased and Tiered ICU
Pandemic Plan

Phase

Impact

Strategies to consider

3

Severe impact on daily
operations, with overall
demand for critical care
exceeding ICU capacity

ICU at or near maximum
capacity for ventilated
patients

Likely to occur when up to
50% beds are occupied by
patients with pandemic
illness

e Repurpose alternate clinical areas for
ventilated patients

e Reassess requirements and thresholds for
ICU admission and discharge

e Consider transfer of patients to other
facilities or identify additional resources to
be transferred into the hospital to facilitate
on-going ICU care

(ANZICS) COVID-19 Guideline Version 1




Potential Strategies for a Phased and Tiered ICU
Pandemic Plan

Phase

Impact

Strategies to consider

Overwhelming impact on
daily operations, with
demand for critical care
services significantly
exceeding organisation-wide
capacity

ICU no longer able to meet
demand for ventilated
patients

e Delivery of care to critically ill patients in
areas without pre-existing critical care
infrastructure

e Ongoing liaison with hospital and state
health services

(ANZICS) COVID-19 Guideline Version 1




Intensive care management of COVID-19:

challenges and

recommendations

ICU infrastructure

Recommendations

Airborne infection isolation rooms with
negative pressure are not universally available,
especially in resource-limited settings

Consider adequately ventilated single rooms without
negative pressure or, if necessary, cohort cases in shared
rooms with beds spaced apart

ICU capacity

Surges in numbers of critically ill patients with
COVID-19 can occur rapidly

Implement national and regional modelling of needs for
intensive care

Low-income and middle-income countries have
insufficient ICU beds in general, and even high
income countries will be put under strain in an
outbreak like COVID-19

Consider whether increasing intensive care provision is an
appropriate use of resources; if so, make plans for an
increase in capacity, including providing intensive care in
areas outside ICUs and centralising intensive care in
designated ICUs

Increasing ICU capacity requires more
equipment (eg, ventilators), consumables, and
pharmaceuticals, which might be in short supply

Pay close attention to logistical support and the supply
chain; reduce the inflow of patients who do not urgently
require intensive care (eg, by postponing elective surgeries)

Ventilators are in short supply

Consider transport, operating theatre, and military
ventilators

Lancet Respir Med 2020, Published Online April 6, 2020




Intensive care management of COVID-19:
challenges and recommendations

ICU staffing

Recommendations

Increasing ICU bed numbers and workload
without increasing staff could result in increased
mortality

Make plans for augmentation of staff from other ICUs or
non-ICU areas, and provision of appropriate training
(eg, with standardised short courses)

Risk of loss of staff to illness, medical leave, or
guarantine after unprotected exposure to
COVID-19, with a potentially devastating

effect on morale, is high

Minimise risk of infection; consider segregation of teams
and physical distancing to limit unprotected exposure of
multiple team members, and travel restrictions to limit
exposure to COVID-19, which is now global

Staff are especially vulnerable to mental health
problems such as depression and anxiety
during outbreaks

Reassure staff through infection prevention measures,
clear communication, limitation of shift hours, provision
of rest areas, and mental health support

ICU triage

ICUs can become overwhelmed as surge
strategies might not be sufficient in an
emerging pandemic like COVID-19

Consider implementing a triage policy that prioritizes
patients for intensive care and rations scarce resources

Lancet Respir Med 2020, Published Online April 6, 2020




Initial approach to critically ill patients with
suspected COVID-19

Severe acute respiratory illness and any of the following:
A. recent travel to or residence in a location reporting
community transmission;

B. recent contact with a confirmed or probable COVID-19
case;

C. no alternative diagnosis that fully explains the clinical

l

If negative-pressure room unavailable, admit to normal-
pressure single room in ICU

\ 4

presentation

If single room unavailable, cohort similar cases in shared
room with beds spaced apart in ICU

Low threshold for suspecting COVID-19

v

1

If ICU unavailable, consider surge beds outside of ICU

Full PPE for ICU staff

1

Consider critical care triage to ration scarce resources in
pandemic; prioritize patients who will benefit from ICU care

!

If surge beds unavailable, consider transfer to designated
hospitals and ICUs

v

Collect respiratory tract samples for RT-PCR, preferably
sputum or endotracheal aspirates

Admit to single airborne infection isolation room with
negative pressurein ICU

\ 4

If negative, repeat as appropriate based on index of
suspicion

Lancet Respir Med 2020, Published Online April 6, 2020




Negative pressure Similar cases in
shared room ICU

Similar cases in ER: consider transfer to
shared room ICU designated hospitals
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Conclusion

* Implement national and regional modelling of needs for intensive care

 Make plans for an increase in capacity, including providing intensive care in
areas outside ICUs

* Reduce the inflow of patients who do not urgently require intensive care (eg, by
postponing elective surgeries)

* Consider transport, operating theatre, and military ventilators for MV shortage

* Make plans for augmentation of staff from other ICUs or non-ICU areas, and
provision of appropriate training

* Minimise risk of infection; consider segregation of teams and physical distancing
to limit unprotected exposure of multiple team members

* Consider implementing a triage policy that prioritizes patients for intensive care
and rations scarce resources

* Reassure staff through infection prevention measures, and safe rest areas
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Work Safe and Save More

Thanks for your attention



