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• Varicella (chickenpox) is a highly contagious disease caused by the 
varicella zoster virus (VZV)1

• Following primary infection, VZV remains dormant in sensory nerve 
ganglia and may reactivate later in life, resulting in herpes zoster 
(HZ; shingles)1

• Whereas universal varicella vaccination (UVV) programs have been 
shown to significantly reduce varicella incidence, there is some concern 
that UVV programs may increase the incidence of HZ in the short term2

– However, 20 years of UVV program in US showed no increase in 
HZ incidence11

• MMR vaccination is currently administered at 1 year and 8 years of age; 
varicella vaccination is not currently included in the national 
immunization program (NIP) of Belgium3
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Table 1. Selected cost inputs (2023 euros)

Two-dose UVV significantly reduced the burden of varicella 
with marginal impact on HZ incidence and was cost effective 
in Belgium compared to no vaccination
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• To evaluate the clinical and economic outcomes (for both varicella 
and HZ) of two-dose UVV in Belgium with and without concurrent HZ 
vaccination over a 50-year time horizon (2023-2072)

Objective

• A previously published dynamic transmission model with dynamic 
population age structure was adapted to Belgium4

– Exogenous boosting was modeled using a temporary immunity 
approach2

– The model was calibrated to varicella seroprevalence5 and herpes 
zoster incidence6,7 from Belgium

• UVV comprised both routine and catch-up vaccination

– Routine 2-dose varicella vaccination at ages 1 and 8 years with 
vaccine coverage rates (VCR) of 95% and 90%, respectively 

– Catch-up 1-dose varicella vaccination at age 8 years with a VCR 
of 70% (1-year program duration)

– Varicella vaccines were assumed to be quadrivalent measles, 
mumps, rubella, and varicella (MMRV) vaccines, ie, ProQuad® 
(Merck & Co., Inc., Rahway, NJ, USA)

– MMRV vaccination was assumed to replace measles, mumps, 
and rubella (MMR) vaccination3

• HZ vaccination comprised routine vaccination with Shingrix 
(GlaxoSmithKline Biologicals, Rixensart, Belgium) at age 60 
with 50% VCR

• Four strategies were considered: No vaccination, UVV only, HZ 
vaccination only, and UVV and HZ vaccination

• Outcomes were estimated over a 50-year time horizon (2023-2072)

• Annual discounting of 3% and 1.5% were applied to costs (reported 
in 2023 euros) and quality-adjusted life-year (QALY) outcomes, 
respectively

• Both payer (direct costs only) and societal (direct and indirect costs) 
perspectives were evaluated

• Selected cost inputs are reported in Table 1

Methods • All strategies resulted in reductions in cumulative varicella and HZ cases 
over the 50-year time horizon

• Overall, the UVV-only strategy reduced HZ cases by 0.7% relative to no 
vaccination, however a temporary increase in HZ cases was observed

– The percent increase in annual HZ cases peaked in 2035 at +3.2% 

• Under the HZ vaccination-only and UVV and HZ vaccination strategies, 
annual HZ cases were lower than under the no vaccination strategy for 
the entire 50-year time horizon

• The UVV-only strategy resulted in reductions in cumulative varicella 
cases (90.7%), varicella hospitalizations (89.4%), and varicella mortality 
(58.2%) (Table 2)

• Under both payer and societal perspectives, the cost-effectiveness 
frontier consisted of the no vaccination, UVV only, and UVV and HZ 
vaccination strategies; the HZ vaccination-only strategy was dominated 
(Figure 1)

• Under both payer and societal perspectives, the UVV-only strategy was 
cost effective in Belgium at a willingness to pay (WTP) threshold of 
1xGDP (€36,860) (Table 2, Figure 1)

Table 2. Cumulative outcomes and frontier analysis

Figure 1. Cost-effectiveness frontier

Limitations 

• Exogenous boosting was modeled using a temporary immunity 
approach. Research on alternative approaches to modeling exogenous 
boosting, eg, the progressive immunity approach, is ongoing

• We assumed that there was no productivity loss for individuals who 
contracted HZ after retirement (ie, ages 65 and older); therefore, the 
incremental ICER for the UVV and HZ vaccination strategy under the 
societal perspective can be considered a conservative estimate

• Sensitivity analysis was not conducted as part of this study and is left 
as future work
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Strategy
Varicella 

cases
n (% averted)

HZ cases
n (% averted)

QALYs
lost

Costs (€; in thousands) Incremental ICERa

Payer
perspective

Societal
perspective

Payer 
perspective

Societal 
perspective

No 
vaccination

6,527,751 3,437,667 66,414 €635,748 €1,523,656 N/A

UVV only
605,864 
(90.7%)

3,412,142 
(0.7%)

56,787 €828,753 €1,536,953 €20,048 €1,381

HZ 
vaccination 
only

6,525,904
(0%)

3,044,798 
(11.4%)

59,545 €1,253,339 €2,099,961 Dominated

UVV and 
HZ 
vaccination

585,523
(91.0%)

2,944,787 
(14.3%)

48,706 €1,442,637 €2,082,437 €73,494 €67,505

aIncremental cost-effectiveness ratio.

Model input Cost (€) Reference

Vaccination costs

Varicella vaccination

MMR vaccine cost per dose 25.80 8

MMRV vaccine cost per dose 73.69 8

MMRV vaccine marginal cost per dose 47.89 Calculated

MMRV marginal administration cost 0 Assumption

HZ vaccination

HZ vaccine cost per dose 170.26 8

HZ administration cost 30.00 9,a

Direct treatment costs

Varicella costs

Cost per outpatient case 44.25 7

Cost per hospitalization 3,538.29 7

HZ costs

Cost per outpatient case
<50 years: 67.17

50+ yearsb: 107.57-168.61
Calculated

Cost per hospitalization
<50 years: 5,767

50+ yearsb: 5,890-6,044
Calculated

Indirect treatment costs

Daily wage (ie, productivity loss) 212.02 10

aAssumed equal to the cost of a general practitioner consultation.
bRange of values for age cohorts 50 years and older.
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