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Primarily 3 model choices

Susceptible, Exposed, Infected, Removed Agent Based ModelCurve fitting



ASSA Model V2

Compartmental model. 

Have to estimate transition rates between 

states, length of time in each state, all 

managed by differential equations. Estimates 

based on early studies and literature, but fitted 

to observed mortality data. 

Significant risk of over complicating things, 

violating parsimony, and increasing model risk.

Mainly trying to model key metrics such as 

hospital bed and ICU usage, and mortality. 

Key assumptions with greatest uncertainty are 

level of asymptomatic cases, presence of 

innate or cross immunity, and level of 

population heterogeniety. 



More likely 

scenarios

Daily death short term fitting

An abundance of scenarios to show the effect of 

certain assumptions, and because we could not 

agree as a group. Note that some scenarios are 

clearly too high or too low. 

Daily death long term projections



Daily death long term projections, 

narrower range of scenarios
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Infection Fatality Ratio - comparison

A - Homog-as-035-imm-000 B - Homog-as-035-imm-000 prev

C - k-00100-as-050-imm-000 D - k-00100-as-050-imm-000 prev

E - Homog-as-075-imm-000 F - Homog-as-075-imm-000 prev

Higher non-susceptibility reduces the attack rate

Lower K value (higher heterogeneity reduces the attack rate)

Higher asymptomatic rates lower the IFR

For reference, SA population age adjusted IFR from:

Verity = 0.44%

France study + Diamond Princess = 0.24%



Some sense checking from Western Cape data so far

3,843 WC deaths as at 27 August

= 557 deaths per million so far

Reminder of current international stats: (Worldometers.info)



Some sense checking from WC data so far

ASSA model with K = 0.01, 50% asymptomatic, 65% immune, fitted 12 July

Gompertz, fitted (min SS) 11 August (dotted line 31 July)

Daily deaths Cumulative deaths

652 Deaths 

per million

3,843 WC deaths as at 27 August

= 557 deaths per million so far

782 Deaths 

per million
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Some sense checking from WC data so far

652 Deaths 

per million

All depends on how each province 

goes through their disease 

progression. Rural provinces likely 

much lighter. KZN, Gauteng and EC 

may be similar to WC. Which would 

put EOY SA mortality at 

~ 34,000 – 46,000

3,843 WC deaths as at 27 August

= 557 deaths per million so far

782 Deaths 

per million

IF other provinces improve their 

mortality reporting. Overall national 

reported deaths likely to be lower. 

Excess reported mortality likely to be 

higher. 

579 Deaths 

per million



Another check on mortality so far – SAMRC excess deaths

Not all excess deaths will be due to Covid, and reporting 

remains problematic in some areas, but there does appear to 

be material undercounting, especially in EC and Gauteng 

Table 1: Number of excess natural deaths of persons 1+ years by 
province and metro relative to revised predicted number based on 
the observed drop during lockdown, South Africa 2020

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

4.0%

EC FS GP KZN LP MP NC NW WC SA

Cumulative CFR No lag Cumulative CFR 14 day lag

Case fatality rates per province appear to 

corroborate the under reporting by province

C
o

n
fi

rm
e
d

 C
o

v
id

 f
a
ta

li
ti

e
s

Covid-19 fatalities as at 18 August would be 28,924 

if all provinces had the same ratio of reported 

Covid-19 deaths to excess deaths as the WC 

(~2,5 times confirmed deaths). 

12,264 (31%)

2.633 (28%)

537 (20%)

3,018 (28%)

1,743 (27%)

159 (12%)

214 (11%)

100 (17%)

214 (14%)

3,646 (74%)
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Smoothed Daily Deaths Daily Deaths Smoothed daily cases

Level 5

Level 4

Level 3
Continued easing of 

lockdown restrictions

Western Cape progression makes a strong 

cases for limited effect of ongoing NPIs, 

heterogeneity in the population which ‘turns’ 

the curve earlier and lower, and indicates the 

broader immune response with relatively high 

levels of non susceptibility and asymptomatic 

cases in the higher range. Encouraging for the 

other provinces. (My view)

Western Cape story



My view

My median view would be around 35,000 

deaths by year end. 

After the fact, we will debate for some time 

where the true count is, between the official 

count and excess mortality. I suspect the 

confirmed Covid fatalities to be lower than 30,000 

and the excess mortality to be above 40,000 
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Some closing notes

On immunity Characterised by complexity – Drs, immunologists and virologists we spoke to 

had mixed views on whether T-cell confer immunity (innate or cross-reactive), 

or merely means lower disease severity. Antibody tests can show wide range 

of infections in small communities but tend to level out at lower levels across 

broader communities. Antibody tests have a threshold. Biology is not as black 

& white as the states we would like to model. 

On 

uncertainty

There remains considerable variation between country experiences, some 

getting off very lightly and some severely. Some have neat distribution fitting 

curves and some do not. 

On second waves

(my view)

Countries and regions where spread is significant seem to have much lower if 

any second waves. There also appears to be a strong seasonal effect. 
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Negatively reinforcing economic cycle will 

require significant stimulus

Prior 

situation

External 

shock

Significant budgeted deficit

Slow GDP growth

High unemployment

Narrow tax base

High dependency on social security

Moderate

recovery

Slow

recovery

-10% GDP

-2.8m jobs 

-R290bn tax

-15% GDP

-3.3m jobs 

-R330bn tax

Lower tax

Larger deficit

Higher debt 

servicing

Less money 

for social 

security

Higher levels 

of poverty and 

deprivation

Poorer health 

Higher mortality

Lower productivity 

and economic 

activity

Not a new problem for South 

Africa, but concern that the 

cycle is aggravated



Proportionality

HIV, STDs, 

Respiratory infctions 

& TB, 

183 300, 39%

NCDs, 

115 661, 24%

Self harm, violence, 

transport, substance 

abuse, 39 435, 8%

Neoplasms, 

48 637, 10%

Maternal, neonatal, 

neurological, mental, 

& msk disorders, 

28 024, 6%

Other infectious 

diseases, 

32 010, 7%

Other, 28 300, 6%

2017 Deaths
Global health data 

exchange

Significant concern that management of 

other conditions fall by the way side due to 

focus on Covid-19

~ 1,300 deaths a day

“In high burden settings, HIV, TB and malaria related deaths 

over 5 years may be increased by up to 10%, 20% and 36%, 

respectively, compared to if there were no COVID-19 

epidemic. We estimate the greatest impact on HIV to be 

from interruption to ART, which may occur during a period 

of high or extremely high health system demand; for TB, we 

estimate the greatest impact is from reductions in timely 

diagnosis and treatment of new cases, which may result from 

a long period of COVID-19 suppression interventions”

Report 19 - The Potential Impact of the COVID-19 Epidemic on HIV, 

TB and Malaria in Low- and Middle-Income Countries, Imperial 

college London


