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Objectives

 Evaluate the burden of COVID-19
• In Luxembourg (resident population)

• Over 3 years (March 2020 – March 2023)

 Uncertainty associated with PAC (post acute
consequences)
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Methods

3

Consensus model (burden.eu)

 Data from the national surveillance platform of
COVID-19

 Outcome

Time

Life Expectancy**Premature Death

YLL
YLD

DALY = YLD  + YLL

** adjusted for comorbidity profiles using the Charlson comorbidity index



Methods

Consensus model (burden.eu)

PAC
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Methods

Consensus model (burden.eu)

PAC specific
DW

Surrogate DW
post acute effect of
an infectious
disease (0.219)
Consensus model

anaemia (0.052 /
0.149 / 0.149) Wyper
et al.

Symptom
related DW
Assign DW to
symptoms, symptom
prevalence for
overall DW. (0.063 /
0.071 / 0.071) Fischer
et al., Howe et al.

Woodrow et
al. Systematic
Review

• Included 129 studies.
• The prevalence of long COVID for studies with more than

12 weeks from infection was estimated as 42.1%  [6.8%–
87.9%].

• Studies using routine healthcare records tended to report
lower prevalence (13.6% [1.2% to 68%])

• Duration varies widely across studies from 28 days to 269 days.
• Fischer et al. 2022: 12 months post infection (Luxembourg cohort).
• WHO 2022:  development of new symptoms 3 months after the

initial SARS-CoV-2 infection, with these symptoms lasting for at least
2 months with no other explanation.

Disability
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Methods

Consensus model (burden.eu)

PAC specific
DW

Surrogate DW
post acute effect of
an infectious
disease (0.219)
Consensus model

anaemia (0.052 /
0.149 / 0.149) Wyper
et al.

Symptom
related DW
Assign DW to
symptoms, symptom
prevalence for
overall DW. (0.063 /
0.071 / 0.071) Fischer
et al., Howe et al.

Woodrow et
al. Systematic
Review

• Included 129 studies.
• The prevalence of long COVID for studies with more than

12 weeks from infection was estimated as 42.1%  [6.8%–
87.9%].

• Studies using routine healthcare records tended to report
lower prevalence (13.6% [1.2% to 68%])

• Duration varies widely across studies from 28 days to 269 days.
• Fischer et al. 2022: 12 months post infection (Luxembourg cohort).
• Woodrow et al. 2023: 3 months or more post infection.
• WHO 2022:  development of new symptoms 3 months after the

initial SARS-CoV-2 infection, with these symptoms lasting for at least
2 months with no other explanation.

Disability
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Symptom related DW
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Ear, nose and throat symptoms

Neurological and ocular
symptoms

General
symptoms

Cardiorespiratory
symptoms or
diseases

Gastrointestinal symptoms

Vascular lymph node symptoms

Skin symptoms

Urinary symptoms



Symptom related DW
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Control
group

Cro
up

Symptom Profiles:
Comparison 1: Mild vs Control
Comparison 2: Moderate/Severe vs. Control

Disability weights per symptom (use equivalent health
state, GBD 2019)

PAC disability weight
Step 1) calculate average disability weights for each
profile, weighted by individual symptom frequencies

Step 2) adjust for number of total symptoms per PAC
case (N=2) (Sørensen et al.)

Ear, nose and throat symptoms

Neurological and ocular
symptoms

General
symptoms

Cardiorespiratory
symptoms or
diseases

Gastrointestinal symptoms

Vascular lymph node symptoms

Skin symptoms

Urinary symptoms



Results

 Base Case
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*annual rate per 100 000 population
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71

170 213

782

1245

556 555
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March 2023
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Sex and age-specific measures



Results

 Sensitivity analysis
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PAC prevalence

PAC disability weight

PAC duration

Comorbidity adjustment

% asymptomatic

MILD/MODERATE duration

MILD/MODERATE disability weight

SEVERE disability weight

CRITICAL duration

CRITICAL disability weight

SEVERE duration

17801



Results

 Scenario Analysis

11*annual rate per 100 000 population

19

152 132

481

782 782 782 782801
934 914

1263

only acute phase - no
PAC

Symptom based anaemia DW consensus model DW

YLD rate YLL rate DALY rate



Conclusion

 Over three years: 17 801 DALYs in the resident population in Luxembourg
(annual rate per 100 000: 934 DALYs).

 Increasing YLD contribution with time (5% in year 1 to 28% in year 3).

 PAC parameters are key drivers of uncertainty.
• Urgent need to harmonize; develop PAC specific DW.
• Until then: Symptom-based approach may be suitable to account for the heterogenous

symptoms across patients.
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Thank you for listening.
Any questions?
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Base case table
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DALYYLLYLD

Rate*TOTALRate*TOTALRate*TOTAL

93417801782149031522898Total

By pandemic year

131682401245779471445

15 March 2020 –

14 March 2021

725460355635261701077

15 March 2021 –

14 March 2022

768495855535822131376

15 March 2022 –

14 March 2023

*annual rate per 100 000 population



Scenario analysis table
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DALYYLLYLD

Rate*TOTALRate*TOTALRate*TOTAL

93417801782149031522898National data (base case)

801152607821490319358Only acute phase – no PAC

126324068782149034819166Consensus model approach

91417423782149031322520Anaemia-based approach

*annual rate per 100 000 population



Input parameter table
SourceUpper limitLower

limit

base

case

Parameter

Disability weights – acute phase
Burden-eu(16)0.0740.0320.051Mild/Moderate

0.1900.0880.133Severe
0.7270.5790.655Critical

Duration – acute phase, in days

Several studies (19–23)14.07.07.8Mild/Moderate
National surveillance

data (mean, 95%

confidence interval by

bootstrapping)

3.12.42.70-19 yearsSevere, by age groups

6.95.25.820-39 years
10.18.28.940-59 years
13.111.612.360-79 years

15.113.514.380+ years
National surveillance

data (mean, 95%

confidence interval by

bootstrapping)

23.33.39.30-19 yearsCritical, by age groups

18.77.410.720-39 years
18.713.815.940-59 years
17.713.915.660-79 years

10.97.99.280+ years
Comorbidity parameters

RNCD1.001.001.000-44 yearsRLE reduction coefficient, by age

group 1.000.570.8245-49 years
1.000.770.9650-54 years

1.000.870.9455-59 years
1.000.760.8860-64 years
0.880.720.8065-69 years

0.990.820.9170-74 years
0.960.810.8875-79 years

0.970.860.9280-84 years
0.950.880.9285-89 years
0.980.900.9490-94 years

1.000.910.9795+ years
Other input parameters

Hypothesis

40%0%20%

Asymptomatic among detected

(%) 17

SourceUpper limitLower

limit

base

case

Parameter

PAC parameters
Fischer et al(5),

Sørensen et al(24),

Burden-eu(16)

0.0950.0370.063Mild/ModerateSymptom based

(by onset

severity)

Disability

weight 0.1060.0430.071Severe
0.1060.0430.071Critical

Wyper et al(25)0.0760.0340.052Mild/ModerateAnaemia (by

onset severity) 0.2090.1010.149Severe
0.2090.1010.149Critical

Burden-eu(16)0.3080.1480.219Consensus model
Fischer et al(5),

hypothesis, Woodrow et

al(7)

24612Duration, in months

Woodrow et al(7)68%1.2%13.6%Prevalence


