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Deaths over the pandemic in the UK

Total weekly deaths
(UK by week of registration)
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Sources: ONS weekly deaths data (England & Wales), NRS (Scotland) weekly deaths data, NISRA (Northern Ireland) weekly deaths.
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Deaths over the pandemic
27" March 2020 — 30" December 2022
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Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard)
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Weekly registered deaths, England
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https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

Excess deaths 1n 2022 (England)

Excess deaths, England
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« 11% more deaths than expected after 8t April 2022

* Only around half of these were due to COVID

Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard)



https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

Excess deaths split by sex (England)

Excess deaths Percentage increase in expected deaths
(England) by Sex (England) by Sex
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Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard).
Excess deaths are actual deaths minus expected deaths. Percentage increase in expected deaths is actual deaths divided by expected deaths.

* Higher excess morality in men throughout 2020 and 2021

* No clear difference in 2022
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https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

Excess deaths split by deprivation (England)

Excess deaths Percentage increase in expected deaths
by Index of Multiple Deprivation quintiles by Index of Multiple Deprivation quintiles
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Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard).
Excess deaths are actual deaths minus expected deaths. Percentage increase in expected deaths is actual deaths divided by expected deaths.

« Higher excess mortality in more deprived groups throughout 2020 and 2021 at national level

 Note: we did not see this differential in the Club Vita data for 2020 and 2021
|l + No clear difference in 2022
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https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

Excess deaths split by age (England)

Excess deaths Percentage increase in expected deaths
by age group by age group
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Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard).
Excess deaths are actual deaths minus expected deaths. Percentage increase in expected deaths is actual deaths divided by expected deaths.

Higher excess mortality in older age groups in 2020 (at national level)

Higher excess mortality in 50-64 year-olds in 2021 and 2022
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https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

Excess deaths split by cause (England)

Excess deaths Percentage increase in expected deaths
by cause of death by cause of death

90000 . - 60% -
80000 Circulatory Respiratory| Other Circulatory

S0 Respiratory Other
70000 diseases diseases causes °

diseases diseases causes
40%
30%
20% ‘

D b b |
10000 Il I |18 N I
0 I “I . 1l I [ I I III ||I - I ! 0% -

Cancer
Cancer

Neurological
diseases
Neurological
diseases

auuul /(||'e:)IUL|061 S| @sealdul 0S
syreap dIAOD 10 uoireloadxa oN

- 0,
-10000 10%
-20000 -20%
5 O 5L @ H» & L Ho o o o @ % % % @ ) S o % 3 o % 2
L L LS FE S F P é@& & & B Ay &L &L LY F S 9\@@ &L & F
- L A I N - e &L L @ & P L L L P SR
& & & ¥ F S 6‘% &° 4,5@ & & & & & ¥ d% &% 4‘9@ s
\'b& Q,(\' \'bK Q\Q’ A Q SIS & & ?\ Q \'b\ ) \'b\ Q\Q’ N Q A Q L & % N
& & P &° PO S & &L O &P &° S R
X¢) N § S\ o\ ) 3 \) < O RS S\ N\ Q > \)
. & ((\\ S \QO ‘bQ\ gQ rgQ \‘S\e’ N \{b r§{~ . R 6\\ R \g() "OQ\ rgQ gQ \‘g\e’ N \{b @&%
P o L S @ @ @ 5 9 & R ) © S @ @ & 5 o & R
B > Q0 < < < < S ey Q < > AS) < < < O e} Q
P & 5s° ¥ &0 @ & & P & 5s® ¥ & @ &
O O © ¢ O F £ 9 e O O ¥ ¢ O & & 9
S O S Q QO
o o
m 2020 (from 27 March) m2021 m2022 m 2020 (from 27 March) m2021 m2022

Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard). Excess deaths are actual deaths minus expected deaths. Percentage
increase in expected deaths is actual deaths divided by expected deaths. Expected deaths and actual deaths are for the identified conditions as the underlying cause. It is
possible for more than one cause of death to be identified as the underlying cause. Each cause of death is modelled separately.
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https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

EuroMOMO comparison data

= Z-score ---- Baseline Normal range ---- Substantial increase Corrected for delay in registration

UK (England)

Source: EuroMOMO https://www.euromomo.eu/graphs-and-maps/

Weekly excess deaths, England
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Source: Office for Health Improvement and Disparities (Excess mortality in England dashboard)
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Jul 2022

The European Mortality
Monitoring Project
collects data from 27
contributing countries.

They use “Z-scores” to
enable comparisons
across different countries
and time periods.

“Z-score” = excess
deaths / standard
deviation of deaths
around the expectation
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https://www.euromomo.eu/graphs-and-maps/
https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9

EuroMOMO comparison data

= Z-score ---- Baseline Normal range ---- Substantial increase Corrected for delay in registration

UK (England) UK (Northern Ireland)

UK (Scotland) UK (Wales)

Highest Z-scores in the UK seen in England throughout 2022




EuroMOMO comparison data

= Z-score ---- Baseline Normal range ---- Substantial increase Corrected for delay in registration — Z-score ---- Baseline Normal range ---- Substantial increase Corrected for delay in registration
UK (England) (J u |y heat Wave) Germany (J u |y heat Wave)
/\W ﬁ\_\’\//—\_/

Ireland Spain

Luxembourg France

Malta Italy

England seeing higher Z-scores than much of Europe,
but not unique in seeing high excess deaths through 2022
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(Global patterns of E€XCESS deaths in 2022

No data 0 100 200 300 400 500 600 700 800

Source: The Economist, figures shown are deaths per 100,000
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Different theories on Long COVID

Immune dysregulation

Persistent
infection

ﬁ‘TViral replication

Reactivation

()

Immune dysregulation, with
or without reactivation of
underlying pathogens,
including herpesviruses such
as EBV and HHV-6

f

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
endothelial abnormalities

Microvascular blood clotting
with endothelial dysfunction

Dysfunctional
neurological signalling
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Dysfunctional signalling in the
brainstem and/or vagus nerve

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

Long-term impact of COVID

Increased risk of cardiovascular events after 12 months

Non-hospitalized M Hospitalized ™M Admitted to intensive care

Excess burden per 1,000 persons
at 6 months  Non-hospitalized M Hospitalized 8 ICU

Death

Cerebrovascular problems

(such as stroke) = At least one post-acute sequela

Dysrhythmia

(such as atrial fibrillation) Cardiovascular
Inflammatory heart disease Goagulation and hematologic
(such as swelling of the heart) i : ; i : :
Ischaemic heart disease | Fatigue
(problems from restricted blood = : : ! ; :
flow, such as heart attacks) | 5 5 Castroimtestinal

Other cardiac disorders

(such as heart fllure) e oy

Thrombotic disorders |
(such as blood clots in

Mental health
heart and lungs)
Major adverse Metabalic
cardiac events* : : ' ' ' : :
0 2 4 6 8 10 12 14 16 Musculosieletal
Hazard ratio of developing a cardiovascular conditiont
Neurologic
Source: Long-term cardiovascular outcomes of COVID-19 (link)
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https://www.nature.com/articles/s41591-022-01689-3.pdf

Targeting COVID vaccines

- causality demands correlation, correlation does not prove causality

Excess mortality and vaccine coverage

800 Jan, 2023
Country income group
HIC
600
umic
- LMIC

400 LIC

Population (millions)

Excess deaths per 100K people (cumulative since 2021)

200 e
R o
>34 O =
0 e . .\' 100
0 50 100 150 200 ) 300

Total vaccine coverage ratio (cumulative mean since 2021)

Source: Economist; OWID; WPP. Updated: 2023-02-05. Latest: pandem-ic.com.

Mote: Excess death rates: mid-point estimates by The Economist and are cumulative since start of 2021. Total vaccine
coverage ratio: adjusted primary doses and booster by 100 people (with primary doses converted into 2-dose equivalents)
and calculated as a cumulative mean since start of 2021. Line: population-weighted regression. Color: World Bank income
groups. Time progresses at 14-day intervals.

Source; pandem-ic.com
wVITA
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https://www.cdc.gov/flu/weekly/usmap.htm

Number of COVID-19 Deaths

Targeting COVID vaccines

- data manipulation 101

Number of deaths involving COVID-19 by vaccination status in England
1st Jan 22 to 31st May 22
Source: Office for National Statistics
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Source; ONS deaths involving COVID-19 by vaccination status
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% of unvaccinated COVID-19 mortality rate

% of unvaccinated non-COVID mortality rate
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Relative mortality by vaccination status for deaths involving COVID-19 in England
1stJan 21 to 31st May 22
Source: Office for National Statistics
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Relative mortality by vaccination status for all deaths in England
1st Jan 21 to 31st May 22
Source: Office for National Statistics
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https://www.cdc.gov/flu/weekly/usmap.htm
https://www.gov.uk/government/statistics/deaths-involving-covid-19-by-vaccination-status-england-deaths-occurring-between-1-january-2021-and-31-may-2022
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Contribution from influenza - learnings from USA

This year’s flu vaccine is expected to be 50% effective on average, but very much lower for older ages

CDC estimates* that, from October 1, 2022 through January 21, 2023, there have been: Figure: Preliminary Uncertainty Interval for Cumulative Influenza-Associated o oo ot e o
. . . . olal Hospitalizations al end o
Hospitalization Estimates by Week for the 2022-2023 Influenza Season past seasons
25 - 49 million 12 - 24 million
fluillnesses flu medical visits &
ﬁ ° ° 700K
. 600K &
L J
280,000 - 600,000 17,000 - 52,000
flu hospitalizations flu deaths
500K 7
. @' g Y ) D
I-.la" & 8
.g 400K 2019/2020
3 )
X
Source: Preliminary in-season flu estimates (link) ;E:
- - € 300K P
Age Vaccine effectiveness 5 °
2021/2
<8 yrs 17% s
9-17 yrs 14% o
100K
18-49 yrs 43%
50-64 yrs 16%
0K
=
65+yrs 10% o&,oe‘o o

awVITA

23

L ]



https://www.cdc.gov/flu/about/burden/preliminary-in-season-estimates.htm

Excess number of deaths per week

Contribution from influenza — UK perspective

Excess deaths in influenza season up to week 3 2023: 2,842
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Source: National flu and COVID-19 surveillance report: wk5 (link)
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Figure 35: Weekly overall hospital admission rates of new COVID-19 and influenza
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https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2022-to-2023-season
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July 2022 heat wave 1n Europe

EUROPE
Extreme Maximum Temperature (C)
July 17 - 23, 2022

A

ATLANTIC
OCEAN

CLIMATE PREDICTION CENTER. NOAA
Computer generated contours
Based on preliminary data

Source: National Weather Service Climate Prediction Center
https://www.cpc.ncep.noaa.gov/products/JAWFE Monitoring/E

urope/temperature.shtml

= Z-score ---- Baseline Normal range ---- Substantial increase Corrected for delay in registration

UK (England)

_ (July 17 -23)

France

Germany

Source: Euromomo https://www.euromomo.eu/graphs-and-maps/

CLU}/|T/\ Periods of extreme heat could have caused some excess deaths
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https://www.cpc.ncep.noaa.gov/products/JAWF_Monitoring/Europe/temperature.shtml
https://www.euromomo.eu/graphs-and-maps/

Heat waves

The Met Office issued extreme heat weather warnings in the UK during the following periods:

« 15-17 June  — highest temperature 32.7 °C (90.9 °F) Sources: Met Office (s metofiice.covuk):
- 17-19 JU|y — highESt temperature 40.3 °C (1045 OF) Accuweather (https://www.accuweather.com);
 9-13 August - highest temperature 34.2 °C (93.6 °F)

Weekly excess deaths, England (2022)

2,000
Source:

Office for Health Improvement and Disparities
(Excess mortality in England dashboard)

0|I|Ill|-|l-l|l

-2,000
Mar 2022 May 2022 Jul 2022 Sep 2022 Nov 2022

Periods of extreme heat relatively short lived

How common will these periods of extreme heat be in the future?
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https://app.powerbi.com/view?r=eyJrIjoiYmUwNmFhMjYtNGZhYS00NDk2LWFlMTAtOTg0OGNhNmFiNGM0IiwidCI6ImVlNGUxNDk5LTRhMzUtNGIyZS1hZDQ3LTVmM2NmOWRlODY2NiIsImMiOjh9
http://www.metoffice.gov.uk/
https://www.accuweather.com/
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Healthcare strains following COVID

- indictors of growing medical need in community

NHS 111 calls assessed by clinician or Clinical Advisor
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Source: Urgent and Emergency Care Daily Situation Reports (link)
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https://www.england.nhs.uk/statistics/statistical-work-areas/uec-sitrep/urgent-and-emergency-care-daily-situation-reports-2022-23/
https://digital.nhs.uk/data-and-information/publications/statistical/appointments-in-general-practice

Healthcare strains following COVID

- growing demand for primary care services

35,000,000 :
Launch of vaccination program :
30,000,000
Total
appointments
Standard
25,000,000 appointments
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Source: Appointments in General Practice (link)
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https://digital.nhs.uk/data-and-information/publications/statistical/appointments-in-general-practice

Healthcare strains following COVID

- falling numbers of General Practitioners
. Partners .Salaried . Retainers .Locums
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5000

- 1,808 FTE since 2015
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https://digital.nhs.uk/data-and-information/publications/statistical/general-and-personal-medical-services

Healthcare strains following COVID
- reduced capacity across secondary health care sector

Elective Operations — NHS England

Table 1: A Summary of the above results compared to previous quarters Secondary care vacancies in England
Year Quarter Elective Breaches of Cancelled Breach Rate Cancelled
Spells Standard  Operations (%) Operations (%) June 2018 to September 2022
2022/23 Q2 1,863,910 4.149 19.439 21.3 1.0 Number of . -
2022/23 Q1 1,783,056 1145 17,579 236 10 umber ot vacancies
202122 Q4 1,748 645 4.015 17477 230 1.0
2021/22 Q3 1,745,939 4,603 10,338 23.8 11 .
/22 Q : Total Nursing
2019/20 Q3 2,044,739 2,138 23 503 9.1 11 140,000
2019/20 Q2 2,(M6 888 1.548 20,961 74 1.0 '
2019/20 Q1 1,990,164 1,730 10,969 8.7 1.0 130,000
2018/19 Q4 1,999,288 2,157 21,931 9.8 1.1
120,000
Source: Cancelled elective operations (link)
110,000
NHS staff sickness - Sep '22 vs Sep '19 100,000
1.45 90,000
1.40 SO,DUO
1.35 70,000
T 130
o 60,000
v1 125
g 50,000
2120
g 40,000
g 115
3 30,000
'g 1.10
i 20,000
s 1.05
2 I 10,000
& 1.00

HCHS doctors  Nurses/health Midwives Ambulance  Technical staff  Support to NHS
visitors staff clinical infrastructure 0
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https://www.england.nhs.uk/statistics/statistical-work-areas/cancelled-elective-operations/

Healthcare strains following COVID

- reduced capacity across adult social care sector

1.79m total posts 1.62m filled posts [[165,000 vacant posts

v, | 295 | ase,

@ Up 0.3% since 2020/21 @ Down 50,000 or 3% since 2020/21

‘ Up 55,000 or 52% since 2020/21

Medi k d ther j |
The number of posts in the sector increased by 0.3% in 2021/22. SRS GATS WERNAT PRy SORBOrec t/ates Job ratee

2021/22
However, fewer posts were filled and more were vacant highlighting £10.50 £11.30
recruitment and retention difficulties and not a decrease in demand for £9.50 £8.91 £

social care staff. &
Filled posts and vacancies between 2012/13 and 2021/22

Median hourly National Living 20th percentile HCA newto HCA with more
1.72m 1.74m 1.78m 1.79m rate for Care Wage - all uk jobs than 2 years of

Workers experience

1 65m 1.67m 1.70m

1.59m 1.63m
65K )

New starters arriving in the UK The Starter rate has
to start an adult social care job  fz|len from

2% u 37 .39 in2018/19
m]jm, 30.8%

1%

21/22

2022

12/13  13/14 14/15 15116 16/17 17/18 1819 19/20 20/21 21/22

in 2021/22

Source: Workforce intelligence (link)
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https://www.skillsforcare.org.uk/Adult-Social-Care-Workforce-Data/Workforce-intelligence/publications/national-information/The-state-of-the-adult-social-care-sector-and-workforce-in-England.aspx

Healthcare strains following COVID

- delays 1n diagnosis and treatment

Percentage of patients seen within target timescales Monthly number of routine GP referrals using NHS e-Referral Service
following GP referral for cancer care 300,000
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Source: NHS England cancer waiting times (link) Source: NHS England e-Referral Services (link)
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https://www.england.nhs.uk/statistics/statistical-work-areas/cancer-waiting-times/
https://digital.nhs.uk/dashboards/ers-open-data

Healthcare strains following COVID

- delays at different stages in the admission and discharge process

Ambulance service Accident & Emergency
Figure 6: Calls, incidents, convey to ED, England, per day A&E patients waiting more than 4 hours between decision to admit and
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https://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2023/01/20230112-Statistical-Note-AQI.pdf
https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity/
https://www.england.nhs.uk/statistics/statistical-work-areas/discharge-delays-acute-data/

Healthcare strains following COVID

- unravelling excess deaths by place of death

Place of death 8 Jan 21 - 22 Apr 22 -

6 Jan 22 5Jan 23

Excess deaths inside and outside hospital

Non- At home 37,500 21,700 Jan 2021 - Dec 2022
CovID 4,000
excess | Care -16,500 2,200 3,000
deaths home/other '
At hospital -42,500 500 E #000
5 1,000
Deaths | At home 5,700 1,600 2
involvin 3
91 care 14,700 3,400 2 | o0
COVID 9
home/other g
w -2,000
At hospital 55,700 13,400
-3,000
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Source: ONS death registrations (link)
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https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/weeklyprovisionalfiguresondeathsregisteredinenglandandwales

Healthcare strains following COVID

- international perspective

Fig. 3. Percentage of medical doctors aged 55 and over, 2020 or latest year
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Questions?

Jill Gallagher Dan Ryan Caroline Chill Erik Pickett
(Chair)
Head of UK Pensions, Chief Research Officer, General Practitioner & Actuary & Chief
Club Vita COIOS Health Clinical Director for Content Officer,
Healthy Ageing, Club Vita
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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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