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Previous experienced with ‘pandemics’  
• HIV/AIDS  1987-91 - NEP
• SARS 2003 (minimal impact in NZ)
• Pandemic influenza (H1N1) 2009
• COVID-19 2020
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Assessing Pandemics
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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



Assessing pandemics

Source: Wilson et al 2012, Emerg Infect Dis

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



Strategic choices for 
pandemic response:
Light-bulb moments

1. January 2020 - It’s a serious 
global pandemic

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

3. March 2020 - NZ is not ready, 
‘lockdown’ needed

Source: Wu et al.   
Lancet 31 Jan 2020

Source: Aylward et al, 
WHO, 28 Feb 2020



Strategic Choices for Pandemic Response

• Control – Disease rates reduced to an acceptable level

• Mitigation – Manageable levels to avoid 
overwhelming health care system

• 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



Strategic choices: Mitigation

Mitigation

• Pandemic influenza plan

• Aims to ‘flatten the peak’

• NZ approach up until mid-
March

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

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

Source: Baker, Kvalsvig, ... 
Wilson, NZ Med J, 3 April 
2020



Components of elimination strategy



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



Elimination: Border Management
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Swabbing for Covid-19, Wellington, May 2020

Source: MoH website

Elimination: Testing & Contact Tracing



Elimination: Physical distancing (lockdown)



Elimination: Physical distancing (lockdown)

NZ= 96.3

Aust=75.9



Main motorway into Wellington, Alert Level 4, May 2020



Impact of 
Elimination 
Strategy

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



• New extended cluster detected in Auckland 11 August

• 179 cases with same genome lineage

• Rapid response including:

• High levels of testing & contact tracing

• Alert levels 3 (Auck), 2 (Rest of NZ)

• Mass masking on public transport

• Now eliminated

Components of elimination strategy
Resurgence planning & management



Impact of Elimination Strategy
Death rate from COVID-19, OECD countries
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Impact of Elimination Strategy
Near elimination of seasonal influenza

Source: Huang, ESR, Oct 2020



Impact of Elimination Strategy

Region

Country/ 

Jurisdiction

Pop-ulation 

(millions)

GDP change in 

Q2* Peak string-ency 

Cum-ulative 

COVID-19 cases

Case rate (per 

million)

Cum-ulative 

COVID-19 deaths

COVID-19 mortality rate 

(per million)

European and North American countries with population >10 million

Europe Germany 84.0 -9.7 76.9 283,706 3384 9530 114

Europe France 65.3 -13.8 88.0 513,034 7856 31,459 485

Europe UK 68.0 -20.4 79.6 423,236 6227 41,936 617

Europe Italy 60.5 -12.8 93.5 306,235 5067 35,801 592

Europe Spain 46.8 -17.8 85.2 735,198 15,723 31,232 668

Europe Ukraine 43.7 -11.4 88.9 191,671 4389 3827 88

Europe Poland 37.8 -8.9 83.3 84,396 2231 2392 63

Europe Romania 19.2 -12.3 87.0 119,683 6231 4633 241

Europe Netherlands 17.1 -8.5 79.6 105,918 6178 6328 369

Europe Belgium 11.6 -12.1 81.5 108,768 9375 9965 859

Europe Greece 10.4 -14.1 84.3 16,913 1625 369 35

Europe Czechia 10.7 -8.7 82.4 61,318 5723 581 54

Europe Sweden 10.1 -8.3 46.3 90,923 8990 5880 581

Europe Portugal 10.2 -13.9 88.0 72,055 7071 1936 190

N. America USA 331.0 -9.1 72.7 7,236,369 21,832 208,369 629

N. America Canada 37.7 -11.5 74.5 150,456 3978 9255 245

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

East Asia China 1427.6 +11.5 81.9 85,322 59 4634 3

East Asia Japan 127.2 -7.9 47.2 80,497 637 1532 12

East Asia North Korea 25.5 NA NA NA NA NA NA

East Asia South Korea 51.2 -3.2 82.4 23,345 457 395 8

East Asia Taiwan 23.7 -0.7 30.6 509 21 7 0.3

Australasia Australia 25.5 -7.0 79.2 27,000 1056 869 34

Australasia New Zealand 4.8 -12.2 96.3 1829 366 25 5



Key lessons from COVID-19 elimination in NZ

Effective Science + Good Political Leadership



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 



Key lessons from COVID-19 elimination in NZ

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



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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