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Strategic choices for Covid-19 response

Epidemic
(more than expected)

Outbreak
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Strategic choices for
Covid-19 response

Source: The Visual Capitalist:
https://www.visualcapitalist.com/history-
of-pandemics-deadliest/

PAN-DEM:-IC (of a disease) prevalent over
a whole country or the world.

THROUGHOUT HISTORY, as humans

Reatitoll spread across the world, infectious
Antonine Plague 165-180 5M - & diseases have been a constant
Plague of Justinian 541-542 30-50M — = companion. Even in this modern

Japanese Smallpox Epidemic 735-737 1M — @ era, outbreaks are nearly constant.

Black Death (Bubonic Plague) 200M
1347-1351

Here are some of history's most
deadly pandemics, from the
Antonine Plague to COVID-19.

Throughout the 17th and 18th
centuries, a series of Smallpox 56M

"Great Plagues" routinely

ravaged cities across Europe.
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> 1550
17th Century Great Plagues =M =
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1650
18th Century Great Plagues 600K — » & 1700
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1750

Cholera 6 outbreak 1M
1817-1923

The Third Plague 12
1855

Spanish Flu 40-50M
1918-1919

Yellow Fever 100-150K

LATE 1800s = 1875

L Russian Flu 1M

1889-1890
1900
1925
HIV/AIDS 25-35M
1981-PRESENT Asian Flu 11M
1957-1958 1850
Hong Kong Flu 1M
1968-1970
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SARS 770 | e

Swine Flu 200K
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Strategic choices for Covid-19 response

Mitigate: Avoid
overwhelming health
services eg
pandemic influenza

No public health

strategy:
eg Most minor IDs

Suppress: Reduce to
low level to minimise
health effects
eg HIV/AIDS

Control: Reduce
incidence/prevalence R
eg Most serious IDs

Pandemic Response

Choices

Eliminate: Reduce to Eradicate: Reduce to
Zero in country or zero at global level

region eg Measles eg Smallpox

Source: Kvalsvig & Baker, J Royal Soc NZ, 2021



Strategic choices for Covid-19 response

Select pandemic Implement pandemic Exit
strategy strategy path
Exclusion strategy
> Maximum action to exclude disease eg, some Pacific Island countries and territories Return to carefully managed
‘new normal’ (within 2-3 months)
I Requires persisting quarantine at
Elimination strategy borders until effective vaccine
. L—» Maximum action to exclude disease and eliminate community and/or antimicrobial interventions
Select pandemic transmission eg, mainland China, Taiwan, New Zealand
response strategy
D | ceerdseksdeadeskepsashaendane s aimiRa s inse i ----------------------------------------------------------------------------------------------
choose strategy. Suppression strategy Prcflonged.control measures
selecting St : . : until effective vaccine and/or
. . —> Action increased in stepwise and targeted manner to substantial lower case AT A -
interventions*, S : antimicrobial interventions
. numbers and outbreaks eg, most countries in Europe and North America .
implement ~ (12-18+ months) or switch strategy
surveillance i
and evaluation, L
R n e Mitigation strategy
of interventions, —p Action to taken to ‘flatten the peak’ to avoid overwhelming health Pandemic spreads through

services and protect the most vulnerable eg, Sweden (at least initially)

communicate and population until ‘herd immunity’

coordinate actions i and/or effective vaccine and/or
4 antimicrobial interventions
ey No substantive strategy (12-18+ months) or switch strategy

Largely uncontrolled pandemic wave eg, some lower income countries

* Pandemic interventions: Border controls to “keep it out”; testing, contact tracing, case isolation and contact quarantine to “stamp it out”; improved hygiene
behaviours and use of masks; physical distancing; movement restrictions; combinations including “lockdown”; vaccines; antimicrobials
NB. There are multiple other interventions to reduce harm, including protecting vulnerable populations, reorienting health services, social and economic support

Source: Baker et al. BMJ 2020;371:bmj.m4907




The Elimination Strategy

Effectively adopted by NZ Gov on 23 March with

decision to pursue rapid lockdown with ~100
COVID-19 cases, no deaths

New Zealand’s elimination
strategy for the COVID-19
pandemic and what is
required to make it work

Michael G Baker, Amanda Kvalsvig, Ayesha J Verrall, Lucy Telfar-Barnard,
Nick Wilson

g MIRAJT N O s

Measles and Rubella Elimination
in the Western Pacific

posed by the COVID-19 pandemic, the

justification for the elimination strategy
adopted by New Zealand, and some of the
actions required to maximise the chances
of success.

What is the size and nature of the
threat?

The COVID-19 pandemic, caused by the
SARS-CoV-2 virus, has shown a relentless
ability to infect the world’s population.
The virus is highly infectious, with each
case typically infecting 2-3 others (a
reproduction number [Ro] of about 2.5).
Consequently, it has the potential to infect

In this editorial we summarise the threat

the fact that populations take measures to
protect themselves.? Under one of the more
likely scenarios if the country’s current
elimination strategy fails, New Zealand
could expect approximately 14,400 deaths.?
In addition, large numbers of people who
are ill and hospitalised could swamp health
services at all levels and prevent the delivery
of elective services and preventive care.

A poorly controlled pandemic will greatly
increase health inequities. Like seasonal
influenza in New Zealand, risk is partic-
ularly concentrated in older people and
those with severe comorbidities.* Therefore
Maori and Pacific peoples could be more

AR e A ey ST R NS v L A e iR O e AN

Source: Baker et al. NZ Med J, 3 April 2020
First published Covid-19 elimination
strategy
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The Elimination Strategy

1. Exclusion of cases
* Keep it out — Border Management
2. Case and outbreak management
» Stamp it out — Testing, contact tracing, isolation/quarantine
3. Preventing community transmission
* Hygiene measures, masks
* Physical distancing & travel restrictions
* Vaccination
4. Social safety net
* Wage subsidy scheme & many other forms of support

Source: Baker et al 2020, NZ Med J; Baker et al 2020 Med J Australia C o S eqarc h
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Source: Stats NZ

Elimination: Border Management

Arrivals to New Zealand, by day of border crossing, January 2019-
May 2021
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Elimination: Testing & Contact Tracing
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Intervention: Hygiene measures

Traditional infectious disease hygiene: Te Papa Face Mask
e Stay at home if sick

* Wash your hands ——
* Cough & sneeze into tissue/elbow H3 ki roto ;‘2 =
COVID-19 transmission: - Ha ki waho @ %
* Asymptomatic/Presymptomatic source § g ) Sietingy ©
, ~ Durable, washable, adjustable =

e Respiratory droplets and aerosols 2 o0 -
Face mask with HELIX.isd"Filter =

Y -

* Masks (Mass Masking = source control & [ o ¥l Ve s naskto | %
personal protection), plus | g

* Improved ventilation/filtration



Elimination: Physical distancing (lockdown)
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Elimination: Physical distancing (lockdown)

{ NZ= 96
80 usS=75
Sweden=69
l_‘ [ ’ \
‘ ,—\ I Sweden
60 \ ‘ [ [
United States
40
20 ‘l New Zealand
0
Jan 21, 2020 Apr 30, 2020 Aug 8, 2020 Nov 16, 2020 Feb 24, 2021 May 24, 2021

Source: Hale, Angrist, Goldszmidt, Kira, Petherick, Phillips, Webster, Cameron-Blake, Hallas, Majumdar, and Tatlow (2021). “A global panel
database of pandemic policies (Oxford COVID-19 Government Response Tracker).” Nature Human Behaviour. — Last updated 29 May, 14:00
(London time)

OurWOrld|nDatalorglfcoronavirus « CCBY Source: OXford Stringency Index’ Our World in Data



Impact of Elimination
Strategy

Rapid decline & end of
community transmission of
COVID-19

Source: Baker, Wilson, Anglemyer. NEJM e56 DOI:
202010.1056/NEJMc2025203, 20 August 2020

90+

No. of New Cases

Border-Control Measures
Banning noncitizen arrivals from some
regions
Banning noncitizen arrivals from all regions
Banning cruise ships
Placing all incoming travelers into self-
isolation or quarantine for 14 days

Placing all incoming travelers into managed
isolation or quarantine for 14 days

Requiring testing on days 3 and 12 for all
in quarantine

Community-Transmission Control

Measures
Canceling public events
Restricting gatherings
Closing workplaces
Stay-at-home policy
Restricting internal movements
Restricting public transport
to essential workers
Closing schools
Case-Based Control Measures

Extensive contact tracing
National Close Contact Service
Testing of people in community
with respiratory symptoms
Screening asymptomatic people in selected
populations and workplaces

Health, Well-Being, and Economic

Support

Coordinated general public-information
campaigns
Early start of influenza vaccination campaign
Income support (government replacing
=50% of lost salary)

Debt and contract relief (narrow and specific)
Getting Through Together

(well-being initiative)

&

B No overseas travel

I Overseas travel

U > v >
I & & &
b\e,{:\z. a2 (\\z. ¢\a b\e.
Y
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Impact of elimination strategy

Death rate from COVID-19 NZ Lives saved
2500 (per million population, 11 March 2021) by elimination
2088 ~7,000
2000 - 1871 (based on
Sweden
1500 1384 mortality -
0.14%)
1000
Av 16 YLL per
500 death
. Source: Sci
, 4 3 5 2 P m m Rep 2021; 11,
Taiwan China NZ Australia South Japan Iceland Sweden us UK

Belgium 3504

Korea
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Deaths per million people per day

16
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Impact of elimination strategy
Effects on Excess Winter Mortality

Smoothed maximum and minimum bounds - Smoothed daily average 2011 to 2019 Feb 2020 - Jan 2021 weekly deaths

Nationwide stay Auckland
at home order only

stay

at
home
order
_Wint

Feb

Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Jan
Month

Source: Telfar Barnard et al. Under-review Dec 2020

NZ Lives
saved by
reduced
EWM
~1,500

C -Search



Impact of elimination strategy: Economy

Cumulative mortality |GDP change in 2020
rate (per million) (%), (IMF Projection)

Mean Europe +North America (n=16)
Median Europe +North America (n=16)

China

New Zealand
Mean Asia + Australasia (n=4)

Median Asia + Australasia (n=4)

Source: Baker et al. BMJ 2020;371:bmj.m4907



Progression of the pandemic

Resurgences caused by actions of Governments & virus evolution

Daily new confirmed COVID-19 cases
Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing.
800,000
700,000
600,000
500,000 World
400,000
300,000
200,000
100,000
0

Jan 28, 2020 Apr 30, 2020 Aug 8, 2020 Nov 16, 2020 Feb 24, 2021 May 29, 2021

Source: Johns Hopkins University CSSE COVID-19 Data CCBY

Source: Daily COVID-19 Cases & Deaths, Our World in data, Johns Hopkins University

Daily new confirmed COVID-19 deaths
Shown is the rolling 7-day average. Limited testing and challenges in the attribution of the cause of death means
that the number of confirmed deaths may not be an accurate count of the true number of deaths from COVID-19.

14,000

12,000
World

10,000

8,000

6,000

4,000

2,000

0
Jan 28, 2020 Apr 30, 2020 Aug 8, 2020 Nov 16, 2020 Feb 24, 2021 May 29, 2021

Source: Johns Hopkins University CSSE COVID-19 Data CC BY

C -Search



Progression of the pandemic: Pacific cases

Daily new confirmed COVID-19 cases per million people Our World

in Data
Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing.

30
—— Fiji
25
20 ”
15
——— Papua New Guinea
10
5 Australia
New Zealand
Vanuatu
" Samoa
0 ) 43 A'Mﬁ—:-ﬂ&*.ﬁe“_&t-ﬁ.-ﬁﬁ&_ : ¢ || Kiribati
Mar 1, 2020 Aug 8, 2020 Nov 16, 2020 Feb 24, 2021 May 28, 2021

Source: Johns Hopkins University CSSE COVID-19 Data CC BY



Progression of the pandemic: Pacific cases

Palau

Coronavirus Disease 2019 (COVID-19)

Cases(*) in the Pacific as of May 26, 2021

Marianalislands

Guam|
Mars”hall I;Iands

Federated States Micronesia

Nauru

PapualNew)/Guinea

A

Solomon|Islands

<

A
Vanuatu

New'@alle:donia

Tuvalu

Kiribati

Tokelau

W&E g’ém‘;{ Cook Islands
%

““Am. Samoa

Tonga Niue

Freneh/Polynesia

1,000+ cases

100-1,000 cases

1-99 cases
@ New cases reported in the past 14 days
No new cases for at least 14 days
No new cases for at least 28 days

No new cases for at least 42 days




Progression of the pandemic: Pacific cases

Pacific Country Past 14 days Past 28 days Past 42 days Total cases Total deaths

FJ Fiji 140 175 218 286 4
GU Guam 82 192 2937 8,143 139
MH Marshall Islands 0 0 0 4 0
MP Northern Mariana Islands 11 17 20 181 2
NC New Caledonia 2 2 5 126 0
PF French Polynesia 58 109 175 18,855 142
PG Papua New Guinea 1,945 4,331 6,180 15,368 159
SB Solomon Islands 0 0 0 20 0
vu Vanuatu 0 0 0 3 0
WF Wallis and Futuna 0 2 8 454 7
Ws Samoa 0 0 0 1 0
Total 2,238 4,828 6,898 43,441 453

Last update on May 26,2021

NB. Other countries with no reported cases: Kiribati, Tonga, Palau, Tuvalu, American Samoa,
Nauru, Cook Is, Niue, Tokelau, Pitcairn




Vaccines

* Multiple vaccines
developed & in clinical trials

* Safe and effective at
preventing serious disease
& death, eg Pfizer/BioNTech
vaccine

* Uncertainties: Duration of
Immunity, Interrupting
transmission, Coverage of
virus variants, Effectiveness
in different age groups

Protein subunit

Virus-like particles
Pfizer/ Prremy
BioNTech
\-, Virus vectored
iy,
= N 9\

Janssen
Pharmaceutics

Oxford /

The figure shows the s AstraZeneca COVID-19).

ad as vacel

Novavax, USA



Vaccines

COVID-19 vaccine:
Illustration of volumes and
timing of vaccination rollout

Curnulative doses
L 2
administerad L 3 4
estimated . )
( ) Protect our Protact our high-risk Protect the people Protect everyone
Firet dose mer al?d frontline workers w;'n;are at FIE!C ?; Ourgenaml populstion
A and peoplaliingin {SZD‘J'TEI":IISWEE [XETI aped 16 and over
Second dosa e high-risk places
theylive vith Most New Zealanders
Eped 16 and over will
hiave bean veccinated
approec 250k
doses parwesk
apprec 70k
doses parwesk
Fety Mar May Jul
202

This graphisillustrative based on expected delivery and uptake. This is based onvaccination of the eligible population - those 16 years and over.

acci nations
will likshy
continue for
e penpis
tuming 16.or
armiving in the
country
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Vaccines

100

Poliomyelitis, Europe, 1955-1960

..................................... .
R 70+ :
© 1918 H1N1 influenza, Geneva, fall wave
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R ° | s
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= P : 5 SARS-CoV-2, 2020
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E L e ; i Zika, South America, 2015-2016
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3 30 Lo ; 5 H2N2 influenza pandemic, United States, 1957
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H1N1 influenza, South Africa, 2009
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Source: JAMA. 2020;324(20):2095-2096. d0i:10.1001/jama.2020.20892
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Vaccines

. e Ty Share of people who received at least one dose of COVID-19 vaccine
Dally new conﬁrmed COVID'lg cases per mllhon people Gﬁ: E,\:{,le Share of the total population that received at least one vaccine dose. This may not equal the share that are fully =
Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the vaccinated if the vaccine requires two doses.
main reason for that is limited testing.

United Kingdom

800 50% United States
40%
600
30%
400
20%
200
10%

United States
United Kingdom

0 0%
Mar 1, 2020 Aug 8, 2020 Nov 16, 2020 Feb 24, 2021 May 29, 2021 Dec 20, 2020 Jan 15, 2021 Feb 24, 2021 Apr 5, 2021 May 28, 2021
Source: Johns Hopkins University CSSE COVID-19 Data CC BY Source: Official data collated by Our World in Data CCBY




Vaccines

Share of people who received at least one dose of COVID-19 vaccine

Share of the total population that received at least one vaccine dose. This may not equal the share that are fully
vaccinated if the vaccine requires two doses.

35% North America
30% Europe
25%
20%
South America
15%
World
10% Oceania
5% Asia
___———— Africa
0% —
Dec 2, 2020 Jan 15, 2021 Feb 24, 2021 Apr 5, 2021 May 28, 2021

Source: Official data collated by Our World in Data CCBY



NZ Border failures — 13+

1. Auckland August Community cluster — 179 cases (incl. 3 deaths)
Bo rd e rS 2. Auckland MIQ facility maintenance worker Aug) — 1 case
. . . . . . 3. Auckland MIQ facility nurse infected (Sept) — 1 case
E||m | natlon IS SUSta INa ble W|th 4. Christchurch MIQ facility cluster (Sept) — 6 cases
. 5. Auckland Marine employee cluster (Oct) — 3 cases
tlght border ma nagement’ 6. Christchurch MIQ facility nurse #1 (Nov) — 2 cases
ongoing su rvei"ance’ and 7.  Christchurch MIQ facility nurse #2 (Nov) — 1 case
8. Auckland MIQ armed forces cluster (Nov) — 5 cases (incl. Case D + E)
OUtbreak ma nagement 9.  Auckland MIQ Pullman case (Jan) — 1 case
10.  Auckland MIQ,Pullman cases (Jan) — 3 cases
11.  Auckland Valentines day Community cluster (Feb) — 15 cases
. . . 12.  Auckland Aircrew (Feb) — 1 case
NZ Epidemic curve of Covid-19 cases 13, Auckland MIQ (March) — 3 cases
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Borders

Risk management — Integrated approach across travel stages:

* Pre-departure — 1-2 weeks — Travel restrictions/suspensions, Pre-travel
guarantine & Testing

2

* During flight & transit — 0.5-2 days — Consistent PPE, Physical distancing,
Precautions at transit points (eg for smokers)

\Z

* During quarantine — 2 weeks — Multiple MIQ processes, Specialised (non-
hotel) facilities, Cohorting

\

* Post quarantine — 1 week — Self-quarantine, Testing, Tracing App



Borders

Risk management — Pre-departure — Most important stage:

Move from ‘one size fits all’ to risk-based approach eg ‘traffic lights’
depending on pandemic intensity in source country

* Green zone — Elimination jurisdictions eg Australia, Pacific Is, Taiwan
* Quarantine-free travel with precautions

* Amber zone — Well controlled eg Singapore, China, Hong Kong
* Current border quarantine and testing

* Red zone — Poorly controlled eg India, South America

» Additional risk reduction measures (eg additional quarantine
period + testing) or suspension of travel

<

Source: Wilson & Baker, The Conversation 4 Nov 2020



Strategic choices for future Covid-19 management

1. Suppression:
Targeted vaccination
to Protect vulnerable
+/- Reduce circulation
eg Seasonal influenza

Control: Endemic

infection

Pandemic Future

Scenarios

2. Progressive

3. Global Eradication:
Reduce to zero at

global level
eg SARS

Elimination:
Reduce to zero in s
country or region

eg Measles

Source: Baker et al. BMJ 2020;371:bm;j.m4907



Key lessons for the future

Implications for tackling future pandemics and other public health

challenges:

1.

2
3
4.
5

Improving evidence-informed decision-making (incl. crises)

. Adapting responses to future threats (‘all hazards’)

Building effective public health infrastructure

Supporting effective global health institutions

. Seizing public health opportunities provided by the Covid-19 reset
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Key lessons for the future

Effective Science + Good Political Leadership
= Evidence-Informed Decision Making

The © This article is more than 2 months old
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conversation - Five ways New Zealand can keep Covid-19
outbreak cases at 7ero
E v ER Y DISASTER MOVIE Michael Baker Modelling shows it is very likely New Zealand has eliminated
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Key lessons for the future

All hazards approach to other pandemics

Relatively low transmissibility

Relatively Middle East Respiratory
high case Syndrome (MERS)

CLEIBRES . £101a virus disease (EVD)

* Severe Acute Respiratory
Syndrome (SARS)

* Avian Influenza A(H5N1)

Relatively high transmissibility

Relatively * Influenza A(HIN1) - 2009
low case pandemic
fatality risk ®

Poliomyelitis

Chickenpox

Measles

*Approaching the severity potential of the 1918 influenza pandemic

Source: Boyd, Baker, Wilson. Aust N Z J Public Health. 2020 Apr; 44(2): 89-91.
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Key lessons for the future
All hazards approach to other threats

 Opportunity for broad reset and
increased focus on managing
major global health threats v

* Most NZers want a green
recovery*

 More equitable society also .
assists with collective action B ..ol m&

against future threats %W‘D / ////////%//

= U,///‘)‘ ! / s ' 7

*Source: Massey Uni Survey, August 2020. 7/10 NZers
want a green recovery.



Summary

1. Elimination strategy appears an optimal response for new
emerging infectious diseases like Covid-19

2. Elimination can be achieved and sustained with public health
measures (incl. border management), vaccines, or both

3. Tight border management will be needed until high vaccine
coverage achieved, and some public health measures will
probably be required in medium-long term

4. Covid-19 response is an opportunity to build essential
national regional, and global public health infrastructure

*Source: Baker et al. BMJ 2020;371:bmj.m4907 C - S earc h
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