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Agenda

1. What happened in 20227

2. What caused it and will it continue?
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Poll question

“Is 2022 mortality data
representative of the future?”

1. Yes, the full year
2. Yes, part of the year
3. No
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The COVID-19 pandemic waves in the US

United States by week of registration
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Source: CDC weekly death data available as at February 23, 2023.
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2019 deaths.
Spring 2020 wave Summer 2020 wave 2020/21 holiday wave ummer/Fall delta wave 202(_)/21 holiday Continuing excess
omicron wave
New York vicinity / other Southern “sun-belt” Evervwhere Southern “sun-belt” — only c60% of excess
V travel hubs states yw states and Mid West Everywhere COVID post May 2022

CLUB I ry




Excess deaths by major causes

Excess Deaths by Cause (not COVID) Percentage Increase in Expected Deaths by Cause
(2020-2022) (2020-2022)
60,000.00 15%
50,000.00
40,000.00 10%
30,000.00 5% I
20,000.00
10,000.00 . I I l l 0% . L . —_— . f—
0.00 - R [ 2020 2021 2022
-10,000.00 2020 2021 2022 -5%
-20,000.00 -10%
-30,000.00
-40,000.00 -15%
B Respiratory diseases B Respiratory diseases
m Circulatory diseases m Circulatory diseases
B Cancers mCancers
B Other select causes (sepsis, renal failure, diabetes) B Other select causes (sepsis, renal failure, diabetes)
Neurological diseases (Alzheimer's, dementia) Neurological diseases (Alzheimer's, dementia)

Source: CDC weekly death data available as at February 23, 2023.
Expected deaths show the continuation of the linear trend in 2015-2019 deaths.
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Excess deaths by age group

Excess Deaths by Age Group (2020-2022) Percentage Increase in Expected Deaths by Age
160,000 Group (2020-2022)
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VI-I-A Source: CDC weekly death data available as at February 23, 2023.
CLus Expected deaths show the continuation of the linear trend in 2015-2019 deaths.




Excess deaths by NatGeo regions

Excess mortality - West Excess mortality - Midwest Excess mortality - Northeast
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VI-I-A Source: CDC weekly death data available as at February 23, 2023.
CLus Expected deaths show the continuation of the linear trend in 2015-2019 deaths.
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What happened 1n 20227 — national picture
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COVID deaths (% of expected)
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Significant excess (26%)
in Jan-Feb 2022
during omicron wave

Low levels of excess (1%)
in Mar-Apr 2022
— result of brought forward deaths?

Source: CDC weekly death data available as at February 23, 2023.
Expected deaths show the continuation of the linear trend in 2015-2019 deaths.

Persistent excess (8%) after May 2022
— only 59% of excess in this period
recorded as COVID deaths
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Southeast

‘ ’ West

- Southwest

M Northeast

What happened 1n 20227
— Midwest and Northeast

Bl Midwest
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Midwest by week of registration Northeast by week of registration
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VI-I-A Source: CDC weekly death data available as at February 23, 2023.
CLus Expected deaths show the continuation of the linear trend in 2015-2019 deaths.
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What happened 1in 20227

— Southwest and Southeast ks

2022 excess deaths
Southwest by week of registration
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Week ending

8% excess death in after May 2022
— of which 58% due to COVID

Source: CDC weekly death data available as at February 23, 2023.
Expected deaths show the continuation of the linear trend in 2015-2019 deaths.
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What happened 1in 20227

— West
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Week ending

12% excess death in after May 2022

— of which 38% due to COVID
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Source: CDC weekly death data available as at February 23, 2023.
Expected deaths show the continuation of the linear trend in 2015-2019 deaths.
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Was there a distinct
summer and winter

wave of excess
death in the West?
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Heaviest post-May mortality — West

2022 excess deaths
Alaska by week of registration
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2022 excess deaths
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Source: CDC weekly death data available as at February 23, 2023.
Expected deaths show the continuation of the linear trend in 2015-2019 deaths.
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M Southeast
W West

M Southwest
M Northeast
W Midwest

Vaccination levels 1in the US

Percent of the Population 18 Years of Age and Older with a Completed Primary Series Reported to CDC Percent of the Total Population with an Updated (Bivalent) Booster Dose Reported to CDC by
by Jurisdictions and Select Federal Entities Jurisdictions and Select Federal Entities
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VIT Source: COVID-19 Vaccinations in the United States as at April 18" 2023.
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What caused excess deaths in 2022 and will 1t
continue?

1. Continuing effects of COVID

2. Deaths of despair

3. Increase in demand for healthcare
4. Reduction in healthcare capacity

5. Staff shortages coming

awVITA
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Long-term symptoms of COVID

The most commonly reported long-term symptoms include:

 Fatigue « Muscle pain, joint pain,
» Chest and abdominal pain headache
- Difficulty with thinking and ~ * Intermittent fever

concentration (brain fog), « Heart palpitations

confusion « Cough, congestion or
* Depression shortness of breath
«wVITA
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Long-term impact of COVID

Body systems and organs that can be

affected:
e Heart  Mental health
— Damage to heart muscle, heart failure — Anxiety, depression, post-traumatic
stress
* Lungs disorder and sleep disturbance
— Dam to lung ti nd restrictive lun
P A e drestrictive lung . niysculoskeletal and others

— Pain in join and muscles

« Brain and the nervous system — Fatigue

— Loss of sense of smell (anosmia)

— Consequences of thrombo-embolic events
such
as pulmonary embolism, heart attack, stroke

— Cognitive impairment (e.g. memory and

concentration)
CLuyITA 19




Different theories on Long COVID

Immune dysregulation

Persistent
infection

B

ﬁ‘TViral replication
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Immune dysregulation, with
or without reactivation of
underlying pathogens,
including herpesviruses such
as EBV and HHV-6
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Microbiota dysbiosis

Impacts of SARS-CoV-2 on
the microbiota and virome
(including SARS-CoV-2
persistence)

Autoimmunity and
immune priming

Autoimmunity and primed
immune cells from molecular
mimicry

Blood clotting and
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Dysfunctional signalling in the
brainstem and/or vagus nerve

Source: Long COVID: major findings, mechanisms and recommendations
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https://www.nature.com/articles/s41579-022-00846-2.pdf

Continuing dominance of Omicron since Dec ‘21
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dominant in US dominant in the US
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Source: Deaths due to COVID-19 by age group — Kaiser Family Foundation
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https://www.kff.org/coronavirus-covid-19/issue-brief/deaths-among-older-adults-due-to-covid-19-jumped-during-the-summer-of-2022-before-falling-somewhat-in-september/?utm_campaign=KFF-2022-Coronavirus&utm_medium=email&_hsmi=2&_hsenc=p2ANqtz-8zx5q7ua3Fafn-6U3SlS5TS_F0EBFO0s93UNyKnmui32z0OcFPgfsmos75n1M6KegDX_l8EGG0eEB8K5EIKbK0zpi8uw&utm_content=2&utm_source=hs_email

Among People Who Have Had COVID, the Percentage who Currently
Have Long COVID is Declining

Percentage of people reporting that they currently have or ever had long COVID among those who have had COVID as of
January 16, 2023

33%

33%
28%

Ever had long COVID but not

currently
11% Currently have long COVID
Jun Aug Oct Jan
2022 2023

NOTE: The Pulse Survey, an experimental survey conducted by the Census Bureau and National Center for Health Statistics, asked respondents
whether they had any symptoms of COVID that had lasted longer than 3 months. This figure reports the findings as of 6/13/2022, 8/8/2022,

10/17/2022, and 1/16/2023. I(FF

SOURCE: National Center for Health Statistics. Post-COWVID Conditions. Data accessed Jan 26, 2023. Available from: https://data.cdc.gov/d/gsea-
wdJlj. « PNG

Source: Kaiser Family Foundation
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https://www.kff.org/policy-watch/long-covid-what-do-latest-data-show/

What caused excess deaths in 2022 and will 1t
continue?

1. Continuing effects of COVID

2. Deaths of despair

3. Increase in demand for healthcare
4. Reduction in healthcare capacity

5. Staff shortages coming

awVITA
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Charting the shortfall in US life expectancy

Ratio of US mortality vs 18 peers

Ranking of US mortality vs 18 peers
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Source; Causes of America’s Lagging Life Expectancy
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https://www.cdc.gov/flu/weekly/usmap.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9154274/pdf/gbab129.pdf

Worsening mortality through pandemic for
younger Americans

2021 vs 2015-2019

Total Deaths Deaths Excluding COVID-19
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Source; Excess deaths in first two years of COVID-19 pandemic in USA
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https://www.cdc.gov/flu/weekly/usmap.htm
https://link.springer.com/article/10.1007/s10729-022-09606-3

Worsening mortality through pandemic for
younger Americans
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Source; Excess deaths in first two years of COVID-19 pandemic in USA
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https://www.cdc.gov/flu/weekly/usmap.htm
https://link.springer.com/article/10.1007/s10729-022-09606-3

Growth 1n alcohol & drug deaths during pandemic
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Source; Increase in “deaths of despair” during COVID-19 pandemic

aVITA

27



https://www.cdc.gov/flu/weekly/usmap.htm
https://www.sciencedirect.com/science/article/pii/S0033350623000793?via%3Dihub

Crisis of mortality for youngest Americans

El Mortality rates by sex All-cause total Deaths by cause per 100000 B covip-19
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Source; New crisis of increasing all-cause mortality in US children and adolescents
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https://www.cdc.gov/flu/weekly/usmap.htm
https://jamanetwork.com/journals/jama/fullarticle/2802602

What caused excess deaths in 2022 and will 1t
continue?

1. Continuing effects of COVID

2. Deaths of despair

3. Increase in demand for healthcare
4. Reduction in healthcare capacity

5. Staff shortages coming

awVITA
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ospital bed occupancy at pandemic levels
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https://covid.cdc.gov/covid-data-tracker/#hospital-capacity

Continuing impact of COVID

Increased risk of cardiovascular events after 12 months

Cerebrovascular problems
(such as stroke)

Dysrhythmia
(such as atrial fibrillation)

Inflammatory heart disease

Non-hospitalized M Hospitalized ™ Admitted to intensive care

(such as swelling of the heart) ey

Ischaemic heart disease

(problems from restricted blood =
flow, such as heart attacks) _ )

Other cardiac disorders

(such as heart failure) &

Thrombotic disorders |
(such as blood clots in
heart and lungs) |

Major adverse
cardiac events*

4 6 8 0 12 14
Hazard ratio of developing a cardiovascular conditiont

Source; Long-term cardiovascular outcomes of COVID-19
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https://www.cdc.gov/flu/weekly/usmap.htm
https://www.nature.com/articles/s41591-022-01689-3.pdf

Higher mortality rates for non-COVID admissions

- Diabetic admissions (Jan ‘19 - Sep ’21)
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Source: Hospitalizations and mortality from Non-SARS-CoV-2 causes in Medicare
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https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2789840?utm_campaign=articlePDF&utm_medium=articlePDFlink&utm_source=articlePDF&utm_content=jamanetworkopen.2022.1754

Increasing burden of US cardiovascular disease

Projections of Future Cardiovascular Risk Factors and
Cardiovascular Disease in the United States From 2025 to 2060

Cardiovascular Risk Factors Cardiovascular Diseases
Diabetes: T of 39.3% to 55 million persons Ischemic heart disease: T of 30.7% to 29 million persons
Hypertension: T of 27.1% to 162 million persons Heart failure: T of 33.4% to 13 million persons
Dyslipidemia: T of 27.6% to 126 million persons Myocardial infarction: 7 of 16.9% to 16 million persons
Obesity: T of 18.3% to 126 million persons Stroke: T of 33.8% to 15 million persons

Key points

« Projections for future cardiovascular risk factors and cardiovascular disease were based on NHANES data
combined with 2020 U.S. Census projections for future population distributions

» Although steep rise in cardiovascular risk factors and cardiovascular diseases are expected in upcoming
years, differences between women and men will largely remain stable over time

« Disproportionate increase in cardiovascular risk factors and cardiovascular disease are projected to
impact racial and ethnic minority populations

» The results from this study have important implications for motivating policy decisions regarding
equitable delivery of quality health care to all Americans

Source: Projected future of cardiovascular risk factors and cardiovascular diseases by 2060
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https://www.sciencedirect.com/science/article/abs/pii/S0735109722052627?via%3Dihub

What caused excess deaths in 2022 and will 1t
continue?

1. Continuing effects of COVID

2. Deaths of despair

3. Increase in demand for healthcare
4. Reduction in healthcare capacity

5. Staff shortages coming
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Challenges for hospitals delivering healthcare

Kaufman Hall Operating Margin Index YTD by Month
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Source: National Hospital Flash Report (March 2023) — KaufmanHall — based on 900 hospitals from Syntellis Performance Solutions
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https://www.kaufmanhall.com/sites/default/files/2023-03/KH-NHFR_2023-03-V2.pdf

Challenges for hospitals delivering healthcare

Expense %
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Expense Expense Discharge Discharge Adjusted  per Adjusted  Discharge  Expense per
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Source: National Hospital Flash Report (March 2023) — KaufmanHall — based on 900 hospitals from Syntellis Performance Solutions
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https://www.kaufmanhall.com/sites/default/files/2023-03/KH-NHFR_2023-03-V2.pdf

Breast Cancer, Cervical Cancer, and Colorectal Cancer
Screening Rates by Quarter (Q) From 2017 to 2021
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Source: Rates of routine cancer screening and diagnosis before vs after the COVID-19 pandemic
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https://pubmed.ncbi.nlm.nih.gov/36394865/

Annual Percentage Change 1n Breast Cancer, Cervical Cancer,
and Colorectal Cancer Prevalence Rates

B 2018 2019 [ ]2020 [ 2021

i -

Annual percentage change

Breast Cervical Colorectal

Type of cancer

Source: Rates of routine cancer screening and diagnosis before vs after the COVID-19 pandemic
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https://pubmed.ncbi.nlm.nih.gov/36394865/

What caused excess deaths in 2022 and will 1t
continue?

1. Continuing effects of COVID

2. Deaths of despair

3. Increase in demand for healthcare
4. Reduction in healthcare capacity

5. Staff shortages coming
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Impact of COVID on healthcare professionals

* Arecent study reported by the New York Times estimated that in
2021 alone, about 117,000 physicians left the work force,
while fewer than 40,000 joined it. This has worsened a chronic
physician shortage, leaving many hospitals and clinics struggling.

« And the situation is set to get worse. One In five doctors says he
or she plans to leave practice in the coming years

* We are also facing a huge nursing shortage. According to the
Nursing Times, The US Bureau of Labor Statistics projects that
more than 275,000 additional nurses are needed from 2020 to
2030.

Source: Addressing the healthcare staffing shortage: a definitive healthcare report (Oct 2022)
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https://www.definitivehc.com/resources/research/healthcare-staffing-shortage

Healthcare professionals unhappy

13% of nurse leaders intend to leave within 6 months, 25% considering leaving
CONSIDERING LEAVING, THIS IS WHY

Better work-life balance
Burnout, exhaustion

Looking for new opportunity
Organization challenges
Challenges with leaders or colleagues
Need a break to reset

Staffing challenges

Need for higher income
Retirement

Looking for a new organization
Management turnover

Prefer to work remotely
Violence and bullying, incivility

Other

Source; Longitudinal Nursing Leadership Insight Survey

aVITA
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https://www.cdc.gov/flu/weekly/usmap.htm
https://www.aonl.org/system/files/media/file/2022/10/AONL%20Longitudinal%20Nursing%20Leadership%20Insight%20Study%20Report%20L4%20Final.pdf

Current state of nursing cover

US Nurse-to-
State Population Ratio

UusS Reg State Nurses
States nurses population | per 1,000
(2021) (2020) pop
GA 78.3k 10.7m 7.31
TX 217.6k 29.1m 1.47
CA 324.4k 39.5m 8.20
FL 187.9k 21.5m 8.72
NY 188.3k 20.2m 9.32
MA 88.3k 7.0m 12.56
USA 3,047.6k 331.4m 9.19

M 6-8 nurses per 1,000 M 8-10 nurses per 1,000 10-12 nurses per 1,000
12-14 nurses per 1,000 M 14-16 nurses per 1,000

Source: The US Nursing Shortage: A State-by-State Breakdown
wVITA
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https://nursejournal.org/articles/the-us-nursing-shortage-state-by-state-breakdown/

Predicting nursing shortages by US state

U.S. 2030 Grades

» A
B
Ce
C
e C-
i (¥
F
Table 2. Fifty States’ 2030 RN Surplus/Shortage Ratios and Grade Trends.
Change in 2030 RN 2030 RN 2030 Shortage 2030 Ratios 2015 2030 Change in
Rank States Regions Population  Surplus Shortage Ratio RN Surplus | RN Shortage Grade Grade Shortage Ratios
45 Florida South 7 481 637 77 527 270 : C D 215
46 Georgia South | 787 260 32 868 273 : D D 96
47 Mevada West 1 223 912 12922 302 :. D D 86
48 California West 6321 629 141 348 304 : D D 88
49 Arizona West 3217159 34915 326 :. D D 138
50 MNew Mexico West 58 169 7496 357 C- F 245
All 50 states 41 291 557 58846 569 240
2030 Mational Net RN Shortage 510 394

Source: Report Card and Shortage Forecast
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https://edsource.org/wp-content/uploads/2019/02/Zhang-Daniel-Pforsich-Lin-2017-United-States-Registered-Nurse-Workforce-Report-Card-and-Shortage-Forecast_-A-Revisit.pdf#:~:text=This%20is%20a%20reevaluation%20of%20registered%20nurse%20%28RN%29,improving%20the%20nursing%20workforce%20need%20to%20be%20continued.

In conclusion...

B . “Is 2022 mortality
- —@ data representative
° of the future?”
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Week ending
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Thank you

This presentation contains confidential information belonging to Club VITA LLP (CV). CV are the owner or the
licensee of all intellectual property rights in the presentation. All such rights are reserved. The material and charts
included herewith are provided as background information for illustration purposes only. This presentation is not a
definitive analysis of the subjects covered and should not be regarded as a substitute for specific advice in relation to
the matters addressed. It is not advice and should not be relied upon. This presentation should not be released or
otherwise disclosed to any third party without prior consent from CV. CV accept no liability for errors or omissions or
reliance upon any statement or opinion herein.
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