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Assessing Pandemics

Epidemic
(more than expected)

Outbreak
(localised)



Assessing pandemics

Factors influencing response to pandemics, include:

Transmissibility of pathogen — Ro, Reff

Severity — particularly case fatality risk (CFR) & infection
fatality risk (IFR)

Inequalities — impact of pandemic & response
Controllability — effectiveness of interventions

Feasibility of response — public sector capacity to
respond, public acceptability & adherence

Economics — cost of action and inaction,
counterfactuals

Certainty - availability & quality of information, science
capacity, awareness of options, experience/dogma



Assessing pandemics

Estimated mortality from COVID-19 pandemic:

Modelled, assuming Ro=2.5, 25% control
57% population infected

Peaks after 5 months — 1650 in ICU

28,300 hospitalised (0.6% population)
12,700 deaths (0.3% population)

= mortality of 25 seasonal influenza seasons

Source: Wilson et al, University of Otago 2020 C S
“oedadrc



Assessing pandemics

Mortality rates for Maori vs non-Maori in 3 successive influenza pandemics

®m European/other O Maori
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Source: Wilson et al 2012, Emerg Infect Dis




Strategic choices for
pandemic response:
Light-bulb moments

1. January 2020 - It’s a serious Source: Wo ot al
glOba| pandemic Lancet 31 Jan 2020

2. February 2020 - It can be
contained/eliminated/stopped

3. March 2020 - NZ is not ready,

‘ ’ Source: Aylward et al,
lockdown’ needed WHO. 28 ot 2020




Strategic Choices for Pandemic Response

* Control — Disease rates reduced to an acceptable level

* Mitigation — Manageable levels to avoid
overwhelming health care system

e Suppression — Low levels to minimise adverse health
effects

* Elimination — Disease or infection incidence reduced to
zero in a defined area (country or region), eg
poliomyelitis, measles, rubella

 Eradication — Infection reduced to zero at a
global level, eg smallpox

Source: Dowdle, MMWR Supple. December 1999 / 48 (SU01);23-7



Mitigation

Strategic choices: Mitigation

Figure 1: New Zealand strategic approach to a pandemic
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* Aims to ‘flatten the peak’

people of New Zealand during and after a pandemic on New Zealand
without increasing health pandemic
inequalities
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e NZ approach up until mid- o

March
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Communication and information

New Zealand Influenza Pandemic Plan
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Regional/local pandemic plans
Reduction, Readiness, Response, Recovery
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Community awareness and preparedness

Ministry of Health. 2017. New Zealand Influenza
Pandemic Plan: A framework for action (2nd edn).
Wellington: Ministry of Health.



Strategic choices: Elimination

* Developed elimination strategy in Feb-March 2020

e Effectively adopted by NZ Gov on 23 March with
decision to go into rapid lockdown with ~100 COVID-
19 cases, no deaths

New Zealand’s elimination
strategy for the COVID-19 Source: Baker, Kvalsvig, ...
pandemic and what is Wil NZ Med J. 3 Aoril
required to make it work lison, edJ, > Apn

Michael G Baker, Amanda Kvalsvig, Ayesha J Verrall, Lucy Telfar-Barnard, 2020
Nick Wilson

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
about 60% (crudely estimated as 1-1/Ro) of
the world’s population during the n

s

In this editorial we summarise the threat

ST 05

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
vulnerable, as seen in past influenza
pandemics.®
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Components of elimination strategy

Intervention logic for pandemic response strategies

Types of control measures

( )
Physical distancing, cough etiquette,

masks, hand hygiene, infection control

in healthcare settings )

Case isolation and contact
quarantine, working from home,
school closures, restricting mass
gatherings, border controls

\ ' J
4 3
Antiviral treatment for COVID-19
may have a role in reducing the

duration of infectivity
\. J

How they work

| Transmissibility

Risk of transmission per contact

| Contact rate ‘
Average rate of contact of
susceptibles with infected

|Duration

of infectivity

The logic: Stopping the pandemic means reducing the reproduction number (R) to less than 1.
The 3 drivers are transmission, contact rate, and duration of infectivity.

Kvalsvig 2020




Components of 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. Reducing transmission

* Reducing transmission per contact — Hygiene measures,
Masks

* Reducing contacts — Physical distancing & travel
restrictions

Source: Baker et al 2020, NZ Med J, MJA C 'Seq I'c h



Border Management
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Arrivals to New Zealand, by day of border crossing, January-June, 2019-20
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Elimination: Testing & Contact Tracing

Tests per day for COVID-19
Number of tests
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Elimination: Physical distancing (lockdown)

New Zealand COVID-19S Alert Levels Summary
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Elimination: Physical distancing (lockdown)

COVID-19: Government Response Stringency Index

The Government Response Stringency Index is a composite measure based on nine response indicators including
school closures, workplace closures, and travel bans, rescaled to a value from 0 to 100 (100 = strictest response).

NZ=96.3 \

80
Aust=75.9
Australia
60
40
20 New Zealand
0
Jan 22, 2020 Mar 1 Mar21 Apr10 Apr30 May20 Jun9 Jun?29 Jul 29, 2020

Source: Hale, Webster, Petherick, Phillips, and Kira (2020). Oxford COVID-19 Government Response Tracker — Last updated 5 August, 01:30
(London time)
Note: This index simply records the number and strictness of government policies, and should not be interpreted as ‘scoring’ the

appropriateness or effectiveness of a country’s response.
C -Searc h
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Main motorway into Wellington, Alert Level 4, May 2020
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I Overseas travel

Elimination
Strategy

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-
isclation 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

L

|

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
S ° campaigns
o u rce o Ba ke r WI I SO n Early start of influenza vaccination campaign
* ’ ’ Income support (government replacing
=50% of lost salary)

An g| emyer. NEJM e56 DOI: Debt and contract relief (narrow and specific)

Getting Through Together

(well-being initiative) 1 —:
202010.1056/NEJMc2025203 L S S S S A S S SN A G S AN
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Components of elimination strategy
Resurgence planning & management

* New extended cluster detected in Auckland 11 August
e 179 cases with same genome lineage
* Rapid response including:

* High levels of testing & contact tracing

* Alertlevels 3 (Auck), 2 (Rest of NZ)

* Mass masking on public transport

e Now eliminated

]

Daily Incidence (Confirmed + Probable)
<
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Impact of Elimination Strategy
Near elimination of seasonal influenza

d. Sentinel GP-based influenza-associated ILI

30
25
0 e | 1f luen 22, 2020
r
e 1f luenza, 2015
15 e— fleenza, 2015-2015
3
------- Seasonal threshold

Low level (0-408%)

Influenza inicdence rate {per 100,000)

1 = 5 /4 % 11 13 15 17 1% 21 23 25 27 2% 31 33 35 37 38

Fre-lockdown Lockdown Post-lockdown

Source: Huang, ESR, Oct 2020 C 'SeCI rC h



Impact of Elimination Strategy

Country/ | Pop-ulation | GDP change in Cume-ulative | Case rate (per Cum-ulative

COVID-19 mortality rate

Jurisdiction illi ing COVID-19 cases 111] COVID-19 deaths

European and North American countries with population >10 million

m Germany 84.0 9.7 76.9 283,706 3384 9530
m France 65.3 -13.8 88.0 513,034 7856 31,459
m UK 68.0 -20.4 79.6 423,236 6227 41,936
m Italy 60.5 -12.8 93,5 306,235 5067 35,801
m Spain 46.8 -17.8 85.2 735,198 15,723 31,232
m Ukraine 43.7 -11.4 88.9 191,671 4389 3827
m Poland 37.8 -8.9 83.3 84,396 2231 2392
m Romania 19.2 -12.3 87.0 119,683 6231 4633
m Netherlands 17.1 -8.5 79.6 105,918 6178 6328
m Belgium 11.6 -12.1 81.5 108,768 9375 9965
m Greece 10.4 -14.1 84.3 16,913 1625 369
m Czechia 10.7 -8.7 82.4 61,318 5723 581
m Sweden 10.1 -8.3 46.3 90,923 8990 5880
m Portugal 10.2 -13.9 88.0 72,055 7071 1936
m USA 331.0 -9.1 72.7 7,236,369 21,832 208,369
m Canada 37.7 115 74.5 150,456 3978 9255

East Asian and Australasian countries with population >10million, plus New Zealand

m China 1427.6 +11.5 81.9 85,322 59 4634
m Japan 127.2 249 47.2 80,497 637 1532
m North Korea 25.5 NA NA NA NA NA
m South Korea 51.2 -3.2 82.4 23,345 457 395
m Taiwan 23.7 -0.7 30.6 509 21 7

Australia 25.5 -7.0 79.2 27,000 1056 869
New Zealand 4.8 -12.2 96.3 1829 366 25

114
485
617
592
668

88

63
241
369
859

35

54
581
190
629
245

12

NA

0.3
34



Key lessons from COVID-19 elimination in NZ

Effective Science + Good Political Leadership

The © This article is more than 2 months old

conversation  Five ways New Zealand can keep Covid-19

Coronavirus

outbreak cases at zero

EVERY DISASTER MOVIE
STARTS WITH THE

GOVT IGNORING
A SCIENTIST

Michael Baker Modelling shows it is very likely New Zealand has eliminated
and Nick Wilson ~ coronavirus. Keeping it that way is the next big challenge

Mon 8 Jun 2020 Coronavirus - latest updates

04.02 BST

See all our coronavirus coverage
f v ®
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Key lessons from COVID-19 elimination in NZ

Institutional lessons

1. Elimination of COVID-19 benefits health & economy
compared with alternatives

2. Effective risk assessment & strategic decision making
is important in public health crises

3. Consider equity and partnerships with affected
communities

4. Need to strengthen public health infrastructure for
this and future crises

5. Need to strengthen and reform global health
agencies like WHO



Key lessons from COVID-19 elimination in NZ

Improved decision-making frameworks eg, that can manage
diverse range of pandemic threats

Define the values, Review Define strategy DEf'”Etf‘md 'dent'fvt . flde'nnfy
rinciples, and goal evidence and aims quan .'fv appropriate Infrastructure
P ’ objectives controls needs

Transmissibili '

oY Border control Physical distancing, cough
efiquette, masks, hand
hygiene, infection control in

Implement an
effective and

response

: M i
equitable s ; P kheullhcare settings
& impact

At every step,
every decision is
founded on
agreed values
and principles

! T
Waccination, antimicrobial
treatment, immunomodulatory

Resources
treatment

Certainty - 4

A
management rrCuse isolation and contact h
quarantine, working from
] heme, school closures,
"-f_: '_ AL restricting mass gatherings,
Dasec border controls

management \__ __J‘

N

Governance




Key lessons from COVID-19 elimination in NZ

Opportunity for broad ‘reset’ and increased focus on
managing major global health threats
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Summary

Importance of Effective
Science + Good Political
Leadership, with high-
quality risk assessment &
rapid, decisive response

NZ choice of elimination likely to protect health &
economy > than alternative strategies

Opportunity to strengthen public health capacity

Opportunity for major reset towards a more equitable &
sustainable society
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Follow-up

Contact: Michael Baker michael.baker@otago.ac.nz
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