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. Respirat tial virus (RSV) is the leadi facute | « Modelling infectious diseases can be done using static or dynamic The rate of change for each disease compartment is described by * The model will compare the following strategies:
espliratory syncytial virus IS The leading cause orT acute lower : : : . g : : . :
respiratory infection (ALRI) in young children methodss. differential equations. For example, the S1 (susceptible, naive) * Nirsevimab administered to infants under 6 months
. . . . ' . : - PR ' : * Nirsevimab administered to infants under 12 months
« Children in the Canadian Arctic are more vulnerable to severe RSV Static models assume a constant infection risk (A). They can only compartments are described by | . i
nfection: assess the direct effects of vaccination. Transmission Terms Aging Terms * Abrysvo vaccine administered to pregnant women
. o o o A A  No intervention
* Northern Canada: 176/1000 infants hospitalized? ;I\ on‘ o1 \ [ \
* Southern Canada: 11/1000 infants hospitalized? | e T = 0uMg + 0y V1 — A+ +v)S1, — KqS1q + Kq-151q-1 . Prevention stratesios will be evaluated separately for each
 Transporting northern infants for hospitalization presents a large * Dynamic models allow the |nfect|o_n risk (A) to vary (more Hical reci 5 | P Y
ic burd infected individuals = higher infection risk). They can assess the geographicdl region:
economic burden. e 15TIe Entry: )
indirect effects of vaccination. | . . Nunavut
wyM,g, : entry from M compartment as maternal immunity wanes . Northwest Territories
s ﬂ‘ wyV1g: entry from V1 compartment as vaccination immunity wanes _
B o D K,_1S14_1: entry from S1 compartment in the previous age strata as individuals age * Nunavik, Quebec
S S | o « Southern Canadian provinces + the Yukon
[ ] tnawatregin _ _ o . XIt:
s * Ina basic dynamic transmission model: A+u+v)Ssi,: (1) exit to 11 compartment as individuals become infected Model outout f H strat
A s » The population is divided into disease “compartments”. () exit to "Death” at a baseline mortality rate * Model output for each strategy:
—> Pegenaicone * S:Susceptible (v ) exit to V1 compartment as individuals are vaccinated e Cost($ CAD)
- —> ety cenre e | Infected g Ay Y o KqeS1lg: exit to S1 compartment in the next age strata as individuals age . QUE—I“’C\/—AdeStEd Life Years (QALYS) gained
« R: Recovered * Incremental Cost-Effectiveness Ratio (ICER) compared to the next
O N  The number of people in each compartment varies over time as . L . strategy
st . . . . The infection risk in age group i is:
. people become infected and recover. Differential equations &¢ BrOUp
j describe these rates of change. re=p (145 2mt | S c (11 + 12) ICER = incremental cost ($)
;= COS| —— - . .
caorin . - - Lt Po 1 57 T < N; incremental ef fectiveness (QALY)
= A NA D Aot « A dynamic transmission model for RSVS: A — | 1 ’
Fig 1: Typical referral pathways for Inuit regions of Canada? ° |mmun|t\/ 1S incomplete; reinfection is pOSSible. Cosine seasonal forcing term TheI avlernge nl;mber;fbdlail\/ cfontarc]ts with age group]:j (see matrix),  H#infections averted
] ] . . multiplied by the probability of each contact being infectious. . . .
* Repeat infections have reduced duration and severity; the model * # hospitalizations averted
» Previously, the only available product for preventing RSV infections in should differentiate between first and subsequent infections. Table 2: Contact Matrix’ * Cost $/hospitalization averted
. . . . . ° I I 0to5mo 6tollmo 12to23 mo 2to4 5to 17 18 to 64 65+
infants was palivizumab, a monoclonal antibody. This product is Infants are born with protection from natural maternal 0toSmo [ 027 027 027 027 : : : ’ h icted orice (Ab ™) the ab |
expensive, requires monthly administration during the RSV season, antibodies. | | | s . o e o For Ero uchcﬁ Wit y ?Ut aliste p{_r 'ﬁf (lA "ySV0 L the a y c:ve reshu tsb
and is only available for infants with the highest risk of RSV * The model must capture our intervention strategies; a 2tody 178 178 178 178 030 025 007 can be calculated for a range O lIKEly prices. The model can then be
complications. “vaccinated” compartment should be introduced. S Zi L Lt Lt Lt 756 153 043 used to calculate a maximum purchasing price per dose for the
- i és+y EEE " " " e T e product at which it remains cost-effective compared to alternative
« New products for RSV infection prevention in infants: strategies.
- Nirsevimab: a long-acting monoclonal antibody approved in - - L L. ) e of thic ctudy <hould hel inf e o) )
. . . . ij a1 equ i up, o . . . .
Canada in April 2023. One dose lasts an entire RSV season. M: matermally protected o B e L resu s o T stady shou d e Imorm bl polcyasthe
- Abrysvo™: a vaccine that can be given to pregnant women in ;511 .eit;secrcias:cti):]eg, E?Qﬁnfection . M S an dscape od.RSV preventlfon |r;] Canada shi tcsI and decisions must be
the|r th|rd trlmester to protect the|r Infants after b|rth Health R-.recovered temporar”\/ mune 1/wy Average duration of maternal immunity 112 days® made I’egal’ |ng Coverage Ol’t ese new pI’O UCtS.
. . . ) ! 1/wg Average duration of post-infection immunit 202.8 days®
Canada accepted Abrysvo™ for review in April 2023. It was 52: susceptible, non-naive SR R I * | | | | |
approved in the U.S. in August 2023. 12: experiencing second or greater infection z Baseline mortality rate Age dependent ) Othelr prOdUCts fcir R.SV Inflectlon prer:/entlon arle " Yarlo.us sjcages of
° (NOte the ArexvyTM VGCC/I’)E Was approved I'n Canada thlS year, th/S v \/accination rate Intervention dependent d@\ée OPment,.|nC :l3d|ng a;deaSt 3 ﬁt er mOI'lIC\)/lC Ona. anthOC||.IES anC(|:| 1 O
. . . . M ' " T A Infection risk See equation
vaccine is only indicated for older adults,) V1: "vacc!nated", naive : S R pediatric v.accmes . Inaddition, the Arexyy vacu.ne was licensed In
V2: "vaccinated”, non-naive : S TS T AER BT ° Canada this year for older adults. While this model is currently
| 1/y1 Average duration of first infection 6.16 days® d . d t | t . . b d Ab ™ f RSV t .
o The queStionS Of COSt—EffECti\IeneSS: ' 1/y, Average duration of subsequent infections 5.36 days'© . ESIgne _ 0 evaluate nII’SEVI.ma an. r\/SVO or pre\/en 0N in
+ Which product is more cost-effective? 7 Reduced susceptibilty o nfectonafte  prmary | 0757 infants, it caT b_e adgptﬁd \]:YITh rilatlve_ e:lse.to evaluate_ other Eroducts
« |s it cost-effective to administer these products universally? : Intervention efficacy intervention dependent and/or populations in the field of RSV infection prevention in the
« If not, who should receive these products? " of as el e g it age g | future.
« Whois at highest risk of severe RSV infection? Fig 2: Model design without age strata ST
« Who uses the most resources once infected? * As wg!l, RSV severity is age—dependen’_c. _The model must be age- toms:_ I S
stratified with individuals able to transition through age strata. B, Amplitude of seasonal fluctuation 02667
« Properly evaluating an infectious disease requires considering the i SIS vk
N | References
complexities of disease spread. For example: |
* Vaccinating mothers with Abrysvo™ theoretically doubles the wms o .
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