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“This is an acid test of every single country's quality of healthcare, 
standard of governance and social capital. If any one of this tripod is 
weak, it will be exposed, and exposed quite unmercifully by this 
epidemic.”

Vivian Balakrishnan, Foreign Minister of Singapore, March 16, 2020





• Over 3 million contacts 
traced

• Reliable data on 
575,071 contacts 
traced from 84,965 
primary cases 

• 5,703 deaths



Laxminarayan et al, Science, August 2020.









Superspreading



What does superspreading look like?







Adam et al, Nature Medicine, 2020



An outbreak in the 
Ischgl ski village in 
Austria was linked to 
cases in 45 different 
countries



What does superspreading look like?

Lloyd Smith et al, Nature 2005

Targeted control policies can do better than population level policies, 
provided we are able to identify predictive correlates of higher 
infectiousness.



Mortality







Note: United States and India data were available by the following age groupings: 0-4, 5-17, 18-29, 30-39, 40-49, 50-64, 65-74, 75-84, and over 85 years old. We assumed the CFR was uniformly distributed within age groups 
and used a simple average to convert the CFR values to the age groups presented here.

Sources: Italy and China - https://jamanetwork.com/journals/jama/fullarticle/2763667

Brazil - https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236310

United States - https://covid.cdc.gov/covid-data-tracker/index.html#demographics

0

5

10

15

20

25

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80+

C
ru

de
 C

as
e 

Fa
ta

lit
y 

R
at

e

Age Range

COVID-19 Case Fatality Rates By Age-Group

Italy China Brazil United States India



• Data collected under expanded programmatic surveillance testing for 
SARS-CoV-2 in the district of Madurai, Tamil Nadu, India (population of 
3 266 226 individuals). 

• Prospective testing via RT-PCR - 440,253 tests undertaken – of which 
15,781 SARS-CoV-2 infections identified (3.6% test-positive fraction)

• Standardised data collection on symptoms and chronic comorbid 
conditions as part of routine intake. 

• Seroprevalence of anti-SARS-CoV-2 immunoglobulin G assessed via a 
cross-sectional survey recruiting adults across 38 clusters within Madurai 
District from Oct 19, 2020, to Nov 5, 2020.
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Table 3: Comparison of Madurai and US case fatality risk. 
Measure Comparison settings1 

 United States England Italy China, Hong 
Kong, and 

Macau 

South Korea 

Overall mortality observed, %      
 5.4 3.0-3.2 3.3 1.4 1.7-2.0 
Mortality among Madurai cases, reweighted 
by age distribution, % (95% CI) 

     

 7.2 (5.7-8.8) 4.6 (3.6-5.6) 6.3 (5.0-7.7) 5.3 (4.5-6.1) 4.8 (3.9-5.7) 
Mortality among Madurai cases, reweighted 
by age and comorbidity distribution, % (95% 
CI) 

     

 11.1 (8.6, 13.8) – – 8.9 (6.8, 
11.1) 

– – – – 

1Age distributions of cases in each setting and age-specific case-fatality ratios are presented in Table S2. 

 



Effect of the Lockdown





Covid Mortality





Key findings

• 5·2 excess deaths per 1000 individuals overall through the COVID-19 
pandemic; excess mortality was substantially higher in older age 
groups.

• Greater increases in mortality in communities with lower socioeconomic 
status during the second wave of infections, but not during the first 
wave. Neighbourhoods with lower socioeconomic status had 0·7% 
to2·8% increases in pandemic-associated mortality per 1 SD increase in 
each measure of community disadvantage

• reductions in all-cause mortality concentrated among young adult men 
and within communities of low socioeconomic status immediately after 
the country-wide lockdown in March 24, 2020











Main messages

1. COVID-19 is high transmissible and containment has been challenging in most 
countries. Superspreading events are the rule rather than the exception

2. Children and young adults have an important role in transmission in this 
setting, where a third of cases are under 30 years old.  But the under 30 
population has been at very los risk.  

3. Unlike observations in high-income settings, deaths are concentrated at ages 
40-64 years and incidence of reported cases does not increase with older age.

4. Contrary to long hospital stays reported in high-income settings, the median 
time to death is 5 days following admission. 

5. COVID is a disease of diabetes and hypertension.  These comorbidities 
strongly predict infection and progress to mortality

6. The initial lockdown did help but on hindsight, the transition to a period of 
controlled transmission come have come sooner



Lessons Learnt













Closing Thoughts

What worked?
• Early lockdown measures
• Scale up of manufacturing of essential supplies like PPEs, masks, 

sanitizers
• Vaccine development, manufacturing and rollout

What didn’t work?
• Low levels of testing in early stages
• Lack of science-driven response and poor messaging
• Poor social cohesion in response to COVID, knee jerk policy-making, and 

consequently rising inequity
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