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Israel began a vaccination campaign at the end of 2020 
during a surge in cases 



The vaccination campaign started early in Israel 
using the Pfizer BNT162b2 with 3 week regimen



Over 100-fold decrease in cases following vaccination campaign 
(in conjunction with partially effective lock-down)



Israel reached high levels of population-wide immunity early on



Israel reached high levels of population-wide immunity
≈3 months before most countries 

Israel has large testing capacity (16,000 daily tests per million) & 
comprehensive electronic COVID19 records for the entire population



During June alpha was overtaken by the delta variant in Israel 



Israel now experiences its highest levels of infection (delta variant)
in spite of widespread (>60%) 2nd dose vaccination



Daily cases rose by more than 100-fold in 1.5 months

Based on PCR testing 
performed in Israel for 
both symptomatic and 
asymptomatic 
individuals



Severe active cases increased >10-fold in a month
Severe disease: resting respiratory rate >30 breaths per minute, or oxygen saturation <94%, or PaO2/FiO2 <300

During July-early August:
60% vaccinated with 2 doses
40% unvaccinated



Waning immunity was observed across age groups
Rate of confirmed SARS-CoV-2 infections stratified by vaccination period and age group

Per 1000 persons, during July 11, 2021 and July 31, 2021

Goldberg et al.,
https://www.medrxiv.o
rg/content/10.1101/20
21.08.24.21262423v1

https://www.medrxiv.org/content/10.1101/2021.08.24.21262423v1


Waning immunity also observed for severe disease in 60+ group
Per 1000 persons, during July 11, 2021 and July 31, 2021

Goldberg et al.,
https://www.medrxiv.o
rg/content/10.1101/20
21.08.24.21262423v1

https://www.medrxiv.org/content/10.1101/2021.08.24.21262423v1


Waning immunity against severe disease may occur also in 
younger age groups

Rates of severe COVID-19 stratified by vaccination period and age group per 1000 persons, July 11 – Aug 15, 2021



Even a seemingly modest 12 percentage point decline in effectiveness 
could translate to a 5-fold increase in severe cases among the vaccinated

● Effectiveness in April for people vaccinated in Jan-March was high (e.g. 97%)
● Effectiveness in July for people vaccinated in January was reduced (e.g. 85%)

97% VE → 3% relative risk 

85% VE → 15% relative risk 

5-fold increase in relative risk



Based on evidence for waning in Israel, and the 
trajectory towards exceeding national hospitalization 
capacity given the rapid rise in severe cases, Israel 

decided to begin a 3rd vaccination campaign on
July 30th, starting with the elderly.



Booster campaign began in Israel on July 30th

>2.8 million booster doses to date



Large majority of elderly population received a 3rd dose



Overall half of the eligible population received a 3rd dose 
(eligibility begins 5 months after the second dose)
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Booster analysis covers most of the 60+ population
Data on 60+ who were fully vaccinated before March 2021

Analysis period from August 10 to August 31

More than 1.1M 
people in the 
analysis
(13K confirmed 
infections). 



Reduction in risk due to booster 
is expected to be observed after ≈2 week delay



Booster protection against confirmed infection
as a function of time post vaccination ages 60+

Poisson regression adjusted for age, gender, demographic group, 2nd dose period and calendar day.
Based on data from August 10 to August 31
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Days post 3rd dose

Bar-on et al.,
https://www.medrxiv.o
rg/content/10.1101/20
21.08.27.21262679v1

https://www.medrxiv.org/content/10.1101/2021.08.27.21262679v1


Booster protection against confirmed infection
as a function of time post vaccination ages 60+

Poisson regression adjusted for age, gender, demographic group, 2nd dose period and calendar day.
Based on data from August 10 to August 31

Days post 3rd dose
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no booster Bar-on et al.,
https://www.medrxiv.o
rg/content/10.1101/20
21.08.27.21262679v1

https://www.medrxiv.org/content/10.1101/2021.08.27.21262679v1


Relative risk for booster vaccinated is ≈11-fold lower 
against confirmed infection for ages 60+

Poisson regression adjusted for age, gender, demographic group, 2nd dose period and calendar day.
Based on data from August 10 to August 31

https://www.medrxiv.o
rg/content/10.1101/20
21.08.27.21262679v1Days post 3rd dose
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i.e. relative risk for booster-vaccinated 
people is 11-fold lower.

Rate difference: 86.6 per 100K 
person-days

no booster

Cohort Estimated 
protection 

Risk days Infections

2 doses only 1 5,193,825 4,439

12+ days 11.3 [10.4, 12.3] 10,603,410 934

Bar-on et al.,

https://www.medrxiv.org/content/10.1101/2021.08.27.21262679v1


Similar booster protection against confirmed infection
is observed for ages 50-59

Poisson regression adjusted for age, gender, demographic group, 2nd dose period and calendar day.
Based on data from August 13 to Sept 10

Days post 3rd dose
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Similar booster protection against confirmed infection
is observed for ages 40-49

Poisson regression adjusted for age, gender, demographic group, 2nd dose period and calendar day.
Based on data from August 20 to Sept 10

Days post 3rd dose
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Results were tested by various methods and show high protection

● Using matching of booster-vaccinated people with corresponding 2-dose 
vaccinated individuals (similar to Dagan et al.) → we got 11.6-fold reduction

● Comparing 12+ days to 4-6 days post vaccination (when booster has little 
effect on confirmed infections) → we got 5.4-fold reduction



Booster provides >10-fold reduction in relative risk of 
severe disease in 60+ age group

(Poisson regression controlling for age, gender, demographic group, 2nd dose period, and calendar day)

absolute rate difference
of 7.5 severe cases 

per 100K person-days



Vaccine effectiveness (VE) against delta after booster dose 
returns to VE levels similar to recent 2nd dose against alpha

● If VE after waning is 50% for infection and increases 10-fold it becomes 95% 

● If VE after waning is 80% for severe and increases 10-fold it becomes >97% 

→ similar to reported values in first few months after 2nd dose 
(e.g. Dagan et al., Polack et al.)



The reproduction number was high in the two months prior to 
decision on booster dose, with fully vaccinated cases rising rapidly

→ doubling every 10 days



The reproduction number started decreasing
in sync with the expected timing of the booster effect



Large fraction of the older population received a third dose, leading to 
a substantial decrease in confirmed infections among people over 60y



Following the third dose, severe cases sharply decreased 



Our model’s projections are that without the booster, or if the booster 
was administered a few weeks later, hospitalization could have 

significantly exceeded the national capacity
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Rate of systemic adverse events by dose
(under-reporting expected in all cases)

1st dose 2nd dose 3rd dose



Rate of local adverse events by dose
(under-reporting expected in all cases)

1st dose 2nd dose 3rd dose



Adverse events reported following 3rd dose
(>2.8 million booster doses administered) 

under-reporting expected

All hospitalized and deceased patients were investigated 
by independent clinical workgroup using all clinical data

Non serious reports Serious reports

1,328 19



Serious adverse events following 3rd dose
ages 12-64 out of 2,004,064 vaccinees



Serious adverse events following 3rd dose
ages 65+ out of 866,208 vaccinees



Myocarditis cases and number of vaccinees by age group and sex

Gender Age 
group

1st dose 
(0-21 days after vac.)

2nd dose
(0-30 days after vac.)

3rd dose (0-30 days after vac. but 
in many vaccinees less days so far)

Number of 
vaccinees

Myocarditis 
cases

Number of 
vaccinees

Myocarditis 
cases 

Number of 
vaccinees

Myocarditis cases

Female 12-15 186,655 0 134,637 1 163

No cases 
observed

16-19 242,497 0 215,725 2 55,107

20-24 260,693 1 239,427 6 79,174

25-29 244,705 0 226,471 1 74,222

30+ 2,116,016 3 2,013,329 8 1,273,773

Male 12-15 174,597 1 126,723 9 142

16-19 248,673 3 217,006 33 57,195

20-24 272,641 6 248,747 26 85,961

25-29 255,426 3 236,913 20 77,325

30+ 1,973,238 10 1,882,588 32 1,211,543 1

* All cases reported in Israel 
Dec, 2020 - Sep 13, 2021 Most young vaccinees received booster only in last two weeks 



Summary:  Booster dose in Israel was effective and so far had 
safety profile similar to the other doses 

● Booster dose shows ≈10 fold improved protection against confirmed infection and 
severe COVID19.

● Post-booster efficacy against delta similar to pre-waning efficacy against alpha.

● Booster dose adverse events not more acute than first or second dose. 

● Based on the above for ages 60+ (and then 50+), the vaccine safety & effectiveness 
committees in Israel approved booster dose 5 months after 2nd dose for ages 12+. 

● Administration of booster dose helped Israel dampen severe cases in the 4th wave.
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