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BACKGROUND

¢ Children aged 10 years and younger in Belgium are routinely

Figure 1. Analytical Scenarios Compared and Key Incremental Outcomes Table 2. Pre-Vaccine and Vaccine Era Disease Incidence Estimates
R RESULTS CONCLUSIONS
Disease incidence per 100,000

Modeled Scenarios
* This analysis estimated that, for one birth cohort of children born in

. . Without PIP With PIP . i i i ’ .
immunized against 12 pathogens with the following vaccines: With PIP Without PIP Disease e e e Table 3. Incremental Health Outcomes by Disease ;3%2;;:;'}3?“"3' Costs and Benefit-Cost Ratio for the Belgium PIP 2018, more than 200,000 disease cases and 200 premature disease-
_ Diphtheria. tetan ul tussis. and inactivat i Annual rates of developing Annual rates of developing . . : Cases T TS LYs QALYs related deaths were prevented due to Belgium’s PIP.
iphtheria, tetanus, acellular pertussis, and inactivate polio ) ) 18 Disease
each disease based each disease based Diphtheria” 8 <1 averted deaths averted ained ained Healthcare payer . . . o : - . :
(DTaP-IPV) : . . 9 9 Incremental erspective Societal perspective * Each Euro invested in childhood immunization resulted in approximately
'on.current d|'sease orl p(e-vaccme'd|sease Hepatitis B® <1-36° <1-36 Diphtheria 460 46 1,532 1,348 outcome F(’e ml?lli ns) (€ millions) €3 in societal disease-related cost savings for Belgium’s PIP.
— Hexavalent (DTaP-IPV-hepatitis B-Haemophilus influenzae B incidence estimates incidence estimates : 0 ons e . . .
[DTaP-IPV-HepB-Hib]) Hibo 6-69¢ <1 Hib 16 4 207 306 Vaccination costs . Bglglum s PIP, which has npt prevpusly been systemafuc?ally assessed,
Measles 84725 63 3071 3425 brings large-scale prevention of disease-related morbidity, premature
— Measles, mumps, rubella (MMR) Measles™? 15-9,451 21 : : : Acquisition €79 €79 mortality, and associated costs. This highlights the value of continued
Meningitis C 67 9 387 414 i i
— Meningococcal C (MenC) Meningitis C'41 <116 Oto<1 c Administration €N €N investment in the PIP.
. Mumps 59,938 0 0 261
— Pneumococcal conjugate (PCV13) - Disease cases averted ToEEE 77-5,430 16 Adverse events €1 €1
. Disease-re]ated deaths averted Pertussis 7,089 3 134 225 ) ] ) REFERENCES
— Rotavirus (RV) . Life-years gained Pertussis®® 10-1,041 5.58 - - : 196 550 Time and travel for vaccination - €31 1. Zhou F, et al. Arch Pediatr Adolesc Med. 2005;159(12):1136-44.
. . . o 4 ; . ) . 2. ZhouF, et al. Pediatrics. 2014;133(4):577-85.
* Prior research has estimated the economic value of pedlatflc . Ouallty-adjusted Ilfe-years (QALYS) galned S. pneumoniae Rotavirus® 23.822 1 46 133 Disease-related costs 3. Flemish Regional Government of Belgium. 2016. https://www.zorg-en-gezondheid.be/
H H H H H H H H H a ? vaccinatiegraadstudie.
immunization in the United States,'” concluding that immunization + Vaccine-related costs . ) —— Rubella 7989 <1 4 34 Disease treatment -€126 -€126 4. Vaxinfopro? 2016. https://www.vaxinfopro.be/spip.php?article2000&lang=fr.
yields savings from healthcare payer and societal perSpeCtiVeS, with « Disease-related costs averted IEENE PREheepees eleese el o ’ Productivity | due to di Mo 5. RIZIV/INAMI. 2021. https://ondpanon.riziv.fgov.be/SSPWebApplicationPublic/fr/Public/ProductSearch.
inati iqnifi i iaeb reeienvigy IRSS CUE Ee CISEEEE - - 6. CBIP. 2021. hitps://www.cbip.be/fr/ch /132frag=11247.
vaccination costs significantly offset by disease costs averted. . Benefit-cost ratio Sp hospitalizations**® 12-716 11-652 S. pneumoniae A 68 L2 1357 7. Flemish Regi::asl G\A;\\I/v;r:n:ZnteofrB(;I;irzjti52013f?’lgtltps://www‘zorg—en—gezondheid.be/sites/defauIt/fiIes/
. H i Tetanus 56 8 264 234 Productivity loss due to _ _ atoms/files/vaccinatie%20tegen%20DTP%2004072013.pdf.
To our knOWIque’ no preVIOlfls r,es_earCh has,SpeCIflca”y assessed the Sp outpatient visits?"2*2¢ 43-961 42-945 disease-related mortality Jikels 8. ECDC. 2019. https://www.ecdc.europa.eu/sites/default/files/documents/diphtheria-annual-
broad economic value of pediatric immunization programs (PIP) globally. Total 226,324 214 7,062 7,988 epidemiological-report-2017.pdf.
Sp acute otitis media?*?” 525-5,968¢ 148-1,604¢ Total incremental costs -€34 -€267 9. ECDC. 2020. https://www.ecdc.europa.eu/sites/default/files/documents/HEPB_AER_2018_Report.pdf.
Model Inputs Note: Health outcomes are not shown for hepatitis B as cases averted are 0. 10. Reinert et al., 1993. Vaccine. 1993;11:538-42.
Polio2930 5 0 s Rotavirus total “cases” are reported as a sum of rotavirus-related hospitalizations, emergency Benefit-cost ratio 1.37 318 1. EC_IZC. 20|20: htltps://v:thv\s?;:d(cﬁeuropa.eu/sites/defauIt/fiIes/documents/haemophilus—influenzae—annual—
» Vaccination occurred according to Belgium’s childhood immunization department visits, outpatient visits, and nonmedically attended cases. The “cases” sum may be epldemiological-report-£U1/pdl.
O BJ ECTIVE schedule, with coverage vaIueS for eagh dose obtained from regional Rotavirus33 an overestimate of total rotavirus cases in the population, as some events may have multiple Value of QALYs saved® - €296 E Ve (Cawiaie. Tie A Fulsllie iseliin, TRz -2,

rotavirus-related visits. . ECDC. 2020. https://www.ecdc.europa.eu/sites/default/files/documents/measles-2019-aer.pdf.

e This study estimates the clinical and economic impact of the PIP in vaccination coverage studies; these values were weighted to estimate Hospitalizations 755-2,372 143-300 ® Total S. pneumoniae “cases” are reported as a sum of cases of invasive pneumococcal disease, Note: Costs are presented in 2020 Euros. 1. gﬁgh'szu?\?jil‘lzrt_‘tf:/g‘vv‘év;gf;ig‘lel;;:ﬁiaﬁzﬁg.";?{defa”'t/f"eS/med'a/e"/p”b"cat'O"S/P”b"Cat'O"S/OZOZ—
Belgium from both healthcare payer and societal perspectives. the total coverage for Belgium3# (Table 1). pneumococcal pneumonia, and acute ofitis media. * The value of QALYs saved is calculated by multiplying the total QALYs saved with the PIP by a 15. ECDC. 2010. https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/10101_
Outpatient visits 3,964 798 willingness-to-pay threshold of €37,000, which is roughly the GDP per capita in Belgium. SUR_Surveillance_of_invasive_bacterial_diseases_in_Europe_2007.pdf.

¢ Vaccination costs included acquisition (based on public prices), 16. Jacquinet, et al., 2020. https://www.sciensano.be/en/biblio/surveillance-epidemiologique-des-infections-
invasives-a-meningocoques-2018.

. . . . .. 36,37 o < . B . _ o .
admthratlon: and adverse events. Careglver pdeUCthlty losses due Rubella 0 [ Flgure 2. Societal Disease-Related Cost Savmgs by Disease 17. ECDC. 2020. https://www.ecdc.europa.eu/sites/default/files/documents/mumps-2017-aer.pdf.
M ETODS to time and travel for vaccination were also incurred. Tetanus?3 <12 0 5. Carra A Pasg Rl TerslEz/seh.
140 € €130 19. ECDC. 2020. https://www.ecdc.europa.eu/sites/default/files/documents/AER_for_2018_pertussis.pdf.

* Disease incidence estimates were used to calculate the annual ) ) . o 2 . Healthcare payer perspective 20. Mendes da Costa, et al. Maladies Infectieuses pédiatriques a prévention vaccinale. 2015. Institut
. . Note: Population sizes for Belgium from Statbel were used to calculate incidence rates from o ‘entifi 5 i

Model Over number of disease cases (Table 2) : = 120 €+ B Societal perspective Rt el ety

ode verview . reported cases (when applicable). = persp 21. Blommaert, et al. Belgian Health Care Knowledge Centre (KCE). 2016. KCE Reports 274

. . . . LM . . 2 A range indicates that incidence varies by age group within the presented range. € D/2016/10.273/79.

. — With PIP: Disease incidence was based on current incidence _ . b p——

An economic model was d?VGIOped’ with separate decision tree§ . . >Reporting of hepatitis B incidence improved after the introduction of a hepatitis B vaccination, g 100€ 22, Yaigfise, i &ll, 20003, Fed'a_mcsj2006’118(3_)'9801"9' . . . .

constructed for the 12 vaccine-preventable pathogens covered in estimates, which were calculated as average values from the so pre-vaccine incidence is likely significantly underreported. Therefore, pre-vaccine incidence " O e L S L eSO G SR e o

. . . e ] | ! .2018.
Belgium’s PIP (i.e., diphtheria, tetanus, pertussis, poliomyelitis [polio], European Centre for Disease Prevention and Control from the IWZS assumed to, be the same a;\fccme Tra .:Cldence'  modeled f 5 3 o€ 24. Beutels, et al., 2006. Belgian Health Care Knowledge Centre (KCE); 2006. KCE reports 33C.
. . . ape 5 most recent ears W|th available data. ¢Incidence range is among ages 0-4 years. Incidence was not modeled for ages 5+ years. %) D/2006/10.273/53.

Haemoph/lus influenzae B [Hlb], hepatlt!s B, meas'IeS, mumps, rubella, y ‘Incidence range is among ages 0-17 years. Incidence was not modeled for ages 18+ years. £ 60€- 25. Beutels, et al., 2011. Belgian Health Care Knowledge Centre (KCE). 2011. Report 155C. D/2011/10.273/21.

Streptococcus pneumonia [S. pneumoniae], rotavirus, and — Without PIP: Pre-vaccine disease incidence was estimated before c 26. De Schutter, et al., 2014. PLoS One 9(2):e89013.

menin OCOCCG' C) h ti . ded ith dat f th .Q 40 € 27. Kawai, et al., 2018. J Pediatr. 2018;201:122-7.

9 ' €ach routine vaccine V\{as recommen 'e » With data from _e * Disease severity and cost data were obtained from previous studies. "g' 23, 1Yy i all, 201 [esliiies. 20{H0E)
. . .. . . 29. Cockb |. Bull World Health O . 1970;42(3): 405-17.

* The 2018 Belgium birth cohort was modeled for their lifetime, European Centre for Disease Prevention and Control, Belgium Costs were presented in 2020 Euros. T 20e- S0, ECOC. 2015, miedmeede :\uro:)gaagu/en/publ(ic)ations-data/poliomyelitis-annual-epidemiological—

accounting for all-cause mortality and long-term disease surveillance data, or estimates from the published literature. _ ) ) ) & Creport-2017. D ’

T ) — Disease cases in both scenarios were assumed to be treated with oe- 31, Jit, et al. Vaccine, Volume. 2009:27(44):6121-8.
: urrent- r rei iu u r iphtheria i easles en umps ertussis olio otavirus ubella . pneumoniae etanus . Bilcke, et al. Med Decis Making. ;29(1):33-50.
complications (where applicable) the current-day standard of care in Belgium to account fo Diphth Hib Meas| MenC M Pert Pol Rot Rubella 'S, Tet 32. Bilcke, et al. Med Decis Making. 2009,29(1)33-50
. . . . . . . . 33. Bilcke, et al. Eur J Pediatr. 2008;167:1409-19.
+ The model considered two perspectives: Table 1. Childhood Immunization Schedule, Coverage Estimates, and improvements in medical care over time. Note: Costs are presented in 2020 Euros. Leve @8t - redie
. 9 9

34. Sabbe, et al. Eurosurveillance. 2016;21:30273.
35. Zeller, et al. Vaccine. 2010 3;28(47):7507-13.

_ i ich i i . Vaccine Acquisition Costs . ; i i i
Healthcare payer perSDGCthe, which included the followmg costs: q The |mpaCt of the Belglum PIP on qua“ty of life was measured through Figure 3. Scenario Analysis Results 36. Narodowy Instytut Zdrowia Publicznego (NIZP). 1999-2003. http://wwwold.pzh.gov.pl/oldpage/epimeld/

inclusion of the following (with estimates obtained from the published

0_on index_p.html
* Vaccination costs (acquisition, administration, and adverse Vaccine Adge at vaccination Coverage® Acquisition cost . _ 37. ECDC. 2018. https://www.ecdc.europa.eu/sites/default/files/documents/Measles-and-Rubella-
eve nts) J d per dose® literatu re): % 35 3.2 LI M ITATI O NS Surveillance-2017.pdf
— QALYs lost due to vaccine-related adverse events £ 3. . 38. Kostrzewsid. 1964. . . B
« Direct medical costs of acute disease cases and long-term DTaP-IPV 5years 84.5% €30.08 . 3 + Underreporting was not considered in disease incidence estimates S a0t Q. wecdceuropa.cu/siies/defaultfies/docments/ietanus-annuat-epidemiological
complications Hexavalent (DTaP- — QALYs lost due to acute disease cases and |0ng'term % with and without the PIP. 40. Cleemput et al. Belgian Health Care Knowledge Centre(KCE). 2012. KCE Report 183C. D/2012/10.273/54.
. ) ) ) ) ] IPV-HepB-Hib) 2, 3, 4,15 months 92.6% €53.66 Compﬁcation m . o ‘ ‘ . ‘
— Societal perspective, which included the following costs (in :é * Vaccine acquisition costs were obtained from public prices, which do
addition to costs included in the healthcare payer perspective): Meningitis C 15 months 92.6% €35.63 — QALY lost due to disease-related mortality o not reflect tender prices and thus likely significantly overestimate DISCLOSURES
=
. © . e ) ) )
« Patient or caregiver productivity losses associated with acute MMR 12 months, 10 years 877% €2519 Analyses = vaccine acquisition costs. Fundm‘g ‘for this study was provided I?y Merck Sharp & Dohme Corp.,
disease cases and long-term complications — Health outcomes and costs were discounted at annual rates of S * Reporting of HepB incidence improved after the introduction of HepB a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
PCV13 2, 4,12 months 94.1% €74.55 o o - 20 s . . . . . .
- Val fii | iated with di lated lity (i 1.5% and 3.0%, respectively. b vaccination, which may result in an underestimate of incidence
alue of time Joss associated with clisease-related mortality e. 2 doses: 2, 3 months - : : 2 reductions due to vaccination CONTACT INFORMATION
patient productivity using the human capital method) Rotavirus i 98.6% 68180 — A benefit-cost ratio (BCR) was calculated for the Belgium PIP g :
- Caregiver productivity losses and travel costs for vaccination 3 doses: 2, 3, 4 months by dividing the costs of disease cases averted by the net Base-case Scenario 1: Scenario 2: * A static modeling approach was applied for each disease, and as ﬁndre. Ben[t)q Abreuﬁggg y
vaccination costs. Routine varicella Routine meningococcal B such, important externalities (e.g., herd protection) were not included. ssociate Director, Gl
* Two analytica| scenarios were constructed: one in which routine 2Vaccine coverage values are a weighted average of the vaccine coverage rates®* and immunization included immunization included )
ediatric immunization occurred according to Belgium’s PIP, and one population proportion for Flanders and Wallonta. — Additional scenarios were conducted to consider the following: * Limited data were available in the literature for some model inputs MSD Belgium
P . ) o ) g' 9 ’ ®Values for vaccine list price per dose are from RIZIV/INAMI4® and CBIP.® o ' ) ) ) o ) - ) defining disease outcomes and costs. particularly for diseases that are Lynx Binnenhof 5
in which no immunization occurred and incidence of modeled <The cost shown is a weighted average between the 2-dose vaccine cost (€71.48) and 3-dose * Hypothetical inclusion of routine varicella immunization I Healthcare payer perspective [l Societal perspective g ) . P y )
diseases were assumed to reflect pre—vaccine levels (Figure 1)‘ vaccine cost (€51.82). 76.5% of the 88.6% vaccinated for rotavirus received the 2-dose vaccine; “H hetical inclusi f . . IBi . . no Ionger prevalent In Belglum- Phone: + 32 492 23 54 33
the remaining 12.1% received the 3-dose vaccine. ypothetical inclusion of routine meningococca immunization Note: A benefit-cost ratio greater than 1indicates that each Euro invested in the PIP results in more Email: andre.bento.abreu@merck.com

than 1 Euro of disease-related cost savings.
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