Age-targeted vaccination for reducing Clostridioides difficile infection in
England: a coupled mathematical-economic modelling analysis
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Background Results (continued)

> Clostridioides difficile remains the leading cause of healthcare-associated > Simulations showed that targeting over 64 year olds achieved around four-
infectious diarrhea and is also increasingly associated with community- fifths the impact of targeting the total population despite requiring one-fifth
associated disease.! Symptoms of C. difficle infection (CDI) range from mild the vaccine doses; and, targeting over 74 year olds achieved over half the
diarrhea to severe illness which may lead to complications such as impact despite requiring one-tenth the vaccine doses (Figure 2).

pseudomembranous colitis, toxic megacolon, sepsis and death. Treatment
failure is common, leading to the reemergence of symptoms, necessitating
complex treatment plans and worsened prognosis.?2 Results from an
international, phase 3, placebo-controlled and randomized study to evaluate

the efficacy, safety, and tolerability of the leading C. difficile vaccine candidate, > No immunological waning has been found up to 4 years post-vaccination with
PF-06425090 demonstrated 100% reduction in medically attended CDI.? the currently leading vaccine candidate®. To look at longer time horizons, two

>The white spaces within the bars (Figure 2) denote the additional outcomes
(CDI cases, ICU admissions, deaths) averted among unvaccinated individuals
i.e., through indirect effects of the vaccine.

alternative waning scenarios were explored: no waning over 10 years, and, a
steady decline after year 4 to 50% maximum efficacy by year 6 and 0% efficacy

_ by year 8. Vaccine was simulated to roll-out initially to those over 74 years old,
then onto over 64 with an annual top-up to capture those newly becoming 65,

> A novel mathematical model of C. difficile transmission was developed to with resultant epidemiological and health-economic impact shown in Figure 3
simulate the transition between epidemiological states of a population of and 4, respectively.
hospital inpatients and used to evaluate the projected benefit of deploying a
safe and efficacious C. difficile vaccine in England (Figure 1). Hospital costs and _ 3_35_ . 5_35_
costs of years of life lost due to premature mortality averted per vaccine = - S;'Crzf\;‘;fyD(':Dl
course were computed along with quality-adjusted life years (QALYs) 3 0307 —— tertiary CDI 030"
associated with each health state. Alternative scenarios were simulated to § 0251 | 0251 |
compare health and economic benefits of targeting older age groups. § 050 - 050 - |
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>Figure 1. The epidemiological states of the C. difficile model. Susceptible :3; 350 - % o
individuals (S) become colonized (C) and then diseased (D). Superscripts Il and % 300 - E 0.04
Ill depict those who have recently recovered from primary and recurrent CDI S 250 3
respectively. ‘ICU’ superscripts are used for those who are receiving intensive S 200 e =
care. Patients among half-shaded compartments are not discharged and the - ;EL -
shaded compartment denotes patients not discharged from ICU. Subscripts 2 _— E
denote those who are taking, or have taken within the past 3 months, < S S
antibiotics (A); those who were discharged from hospital less than 1 month E - | | | | | S e | | | | |
prior (H); and, those who have both recently taken antibiotics and been : ¢« & 8 o : = B & &
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recently discharged (H,A). Individuals who have neither received antibiotics
nor been discharged recently make up the remainder (0). > Figure 4. The simulated impact on A) costs averted, and B) QALYs gained, per
vaccine course for both a no-wane (purple) and waning (orange) efficacy

scenario over the 10-year vaccination horizon.
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1000 - > Achieving effective coverage of all those over 64 years old can be expected to

o avert 80% of medically attended CDI and 90% of CDI related deaths. This
equates to £378 averted annually in hospital costs combined with years of life
600 lost due to premature mortality costs per vaccine course. This is an extremely

- encouraging result for the economic viability of a safe, efficacious C. difficile
400 vaccine.
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