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2 Abstract
Background: By March 2023, 54 countries, areas and territories (thereafter "CAT") reported over 2.2

million coronavirus disease 2019 (COVID-19) deaths to the World Health Organization (WHO) Regional

Office for Europe (1). Here, we estimate how many lives were directly saved by vaccinating adults in the

3

4

5

Region, from December 2020 through March 2023.6

Methods: We estimated the number of lives directly saved by age-group, vaccine dose and circulating

Variant of Concern (VOC) period, both regionally and nationally, using weekly data on COVID-19

mortality and COVID-19 vaccine uptake reported by 34 CAT, and vaccine effectiveness (VE) data from

the literature. We calculated the percentage reduction in the number of expected and reported deaths.

Findings: We found that vaccines reduced deaths by 57% overall (CAT range: 15% to 75%), representing

~1.4 million lives saved in those aged 225 years (range: 0.7 million to 2.6 million): 96% of lives saved

were aged 260 years and 52%were aged 280 years; first boosters saved 51%, and 67%were saved

during the Omicron period.

Interpretation: Over nearly 2.5 years, most lives saved by COVID-19 vaccination were in older adults by

first booster dose and during the Omicron period, reinforcing the importance of up-to-date vaccination

among these most at-risk individuals. Further modelling work should evaluate indirect effects of

vaccination and public health and social measures.

Funding: This work was supported by a US Centers for Disease Control cooperative agreement (Grant

number 6 NU511P000936-02-020), who had no role in data analysis or interpretation.

Disclaimer: The authors affiliated with the World Health Organization (WHO) are alone responsible for

the views expressedin this publication and they do not necessarily represent the decisions or policies of

the WHO.
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Research in context

Evidence before this study

Since first identified in late 2019, COVID-19 has caused disproportionately high mortality rates in older

adults. With the rapid development and licensing of novel COVID-19 vaccines, immunization campaigns

across the WHO European Region startedinlate 2020 and early 2021, initially targeting the most

vulnerable and exposed populations, including older adults, people with comorbidities and healthcare

professionals. Several studies have estimated the number of lives saved by COVID-19 vaccination, both

at national and multi-country level in the earlier stages of the pandemic. However, only one multi-

country study has assessed the number of lives saved beyond the first year of the pandemic, particularly

when the Omicron variant of concern (VOC) circulated, a period when vaccination coverage was high in

many countries, areas and territories (CAT), but COVID-19 transmission was at its highest.

Added value of this study

Here we quantified the impact of COVID-19vaccinationin adults by age-group, vaccine dose and period

of circulation of VOC, across diverse settings, using real world data reported by 34 CAT in the WHO

European Region for the period December 2020 to April 2023. We estimated that COVID-19 vaccination

programs were associated with a 57% reduction (CAT range: 15% to 75%) in the number of deaths

among the 225 years old, representing over 1.5 million lives saved (range: 0.7 million to 2.6 million) in 34

European CAT during the first 2.5 years following vaccine introduction. The first booster saved the most

lives (721,122 / 1,408,967, (57%) of all lives saved). The >60 years old age group accounted for 96% of

the total lives saved (1,349,617 / 1,408,967) whereas the 280 years old age group represented 52% of

the total lives saved (728,858 / 1,408,967 lives saved) and 67% of all lives were saved during the

Omicron period (942,571 / 1,408,967).

Implications of all the available evidence

Our results reinforce the importance of up-to-date COVID-19 vaccination, particu ar y among older age-

groups. Communication campaigns supporting COVID-19 vaccination should stress the value of COVID-

19 vaccination in saving lives to ensure vulnerable groups are up-to-date with vaccination ahead of

periods of potential increased transmission.
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Main text
Introduction

From the beginning of the pandemic through March 2023, 2.2 million coronavirus disease 2019 (COVID-

19) deaths were reported to the World Health Organization (WHO) Regional Office for Europe from the

54 countries, areas and territories (CAT) in the WHO European Region (1). The true number of deaths

directly or indirectly linked to COVID-19 is estimated to be even greater (2).

Throughout the COVID-19 pandemic, disproportionately higher mortality rates have been observed in

older age-groups. Indeed a global review of publicly available data from 2020-2022 found that persons

aged 260 years old accounted for over 80% of all COVID-19 fatalities (3), a pattern that has been

consistently observed in other studies (4-6).

Since they were first introduced in late 2020, COVID-19 vaccines have been shown to be safe and highly

effective in protecting against severe COVID-19 infection (7,8). In the European Region, since the first

COVID-19 vaccines were administered (7,8), WHO has recommended that older age-groups be

prioritized for COVID-19 vaccination (10). As of March 2023, 69% of people over >60 years in 49 CAT

across the Region were reported to have received at least three doses of vaccine (7).

Previous studies have estimated the number of lives saved by COVID-19 vaccine in individual countries

at various stages following the introduction of COVID-19 vaccination programs (4,5,11-15). We

previously estimated that vaccination directly saved 469, 186 lives among people >60 years old in 33

countries in the first year of the vaccination program in Europe (12). Another study estimated the total

number of lives saved by vaccine during 2021 in 185 countries and territories (8). Only one study (3), has

estimated the number of lives saved beyond 2021 (analysis up to late 2022), despite the continued

circulation of Severe Acute Respiratory Corona Virus 2 (SARS-CoV-2), and in particular the Variant of

Concern (VOC), Omicron, in the two years since. We aimed to expand on our previous work by

estimating the number of lives saved by COVID-19 vaccination in adults >25 years of age in the European

Region from the beginning of vaccine introduction through March 2023, a period of 2.5 years. We

stratified our results by age-group, predominant circulating VOC and vaccination dose and considered

waning protection and prior infection in our analysis. Lastly, we aimed to understand the varying impact

of infections by age group.

5

INQ000472218 0005



medRxiv preprint doi: https://www.org/10.1101/2024.01.12.24301206; this version posted January 13, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

All rights reserved. No reuse allowed without permission.

79 Methods
80 Data sources

81 We estimated lives saves during the study period using CAT-level COVID-19 surveillance data and

82 vaccination coverage data from week 50/2020 (December 2020) to week 12/2023 (March 2023)

83 (hereafter referredto as "the study period").

84 Aspart of COVID-19 routine surveillance reporting, which is jointly coordinated by the WHO Regional

85 Office for Europe and the European Center for Disease Prevention and Control (ECDC), everyweek

86 countries in the European Region provided data on COVID-19 mortality and infection, COVID-19

87 vaccination uptake and SARS-CoV-2 virus characterizations by lineage to The European Surveillance

88 System (TESSy), which is curated by ECDC. On 11* June 2023, we downloaded COVID-19 data from

89 TESSy for all 54 European CAT in the WHO Region for the study period.

90 We conducted our analysis in two parts. For the first part, we analyzed data from the full study period

91 (week 50/2020 to week 12/2023, hereafter, the full study period) for which a defined minimum COVID-

92 19 vaccination data set was available. We included data for six age groups (25-49, 50-59, >60, 60-69, 70-

93 79 and 280 years) in both analyses. To be included in the analysis, CAT neededto have reported both

94 mortality and vaccination data for at least one of the four older age-groups: >60, 60-69, 70-79 and >80.

95 Only countries that reported weekly data for both vaccination and mortality by age-group for >90% of

96 study weeks in the full study period were included. These data were available for 34/54 CAT +. The

97 following CAT only reported mortality and vaccination data for people aged >60 years for the full study

98 period: Germany (data were collected but could not be made available); the Republic of Moldova and

99 Ukraine. Israel and United Kingdom (Scotland) were only able to report data by the following three age

100 groups (25-49, 50-59 and 260 years) (Supplementary Table 1).

101 Asasub-analysis, we restricted our analysis tothe pre-Omicron period (week 50/2020 to 50/2021),

102 which allowed us to include an additional five CAT 2) that had consistently reported data only during the

1 Austria, Belgium, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Israel, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands (Kingdom of the), North
Macedonia, Portugal, Republic of Moldova, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine,
United Kingdom (England), United Kingdom (Scotland) and Kosovo (all referencesto Kosovo in this document
should be understood to be in the context of the United Nations Security Councilresolution 1244(1999)).

2 Albania, Montenegro, Norway, Poland and United Kingdom (Wales).
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