CAN CURRENT HEALTH ECONOMIC MODELING FRAMEWORKS CAPTURE
THE UNPREDICTABILITY OF INVASIVE MENINGOCOCCAL DISEASE?

Liping Huang, Paul Balmer, Ray Farkouh
Pfizer Inc, Collegeville, PA, United States

BACKGROUND OBJECTIVE

® Overall incidence of invasive meningococcal
disease (IMD) is low; serogroup-specific
incidence can be erratic and unpredictable.
Even with appropriate treatment, IMD still

To review and assess disease incidence and CEA methodology and their influence on predicting vaccine impact.

METHODS

o Atargeted review of published or presented IMD vaccine CEAs was conducted using PubMed and desktop research.

causes substantial mortality and morbidity. ® Inclusion criteria:
® Tointroduce new vaccines into * IMD
national immunization programs, * Any serogroup or combination of serogroups (e.g., serogroup B, C, ACWY, or CWXY )
many countries have instituted health * CEA
technology assessments that require * Published between 2000 and 2018
a cost-effectiveness analysis (CEA). o Identified articles that met inclusion criteria were reviewed, and data were extracted regarding:

Country of analysis, model structure, and time horizon
Incidence:

® The health economic model used in these -
evaluations typically requires an assumption -

of endemic disease epidemiology, which thus * Number of years of historical IMD incidence used for base-case CEA inputs
far has been incompatible with variable and * Stochasticity of epidemiology inputs considered
unpredictable IMD. * Sensitivity analysis considered and how
RESULTS
® 24 articles or conference presentations were reviewed. Of these, 3 CEAs evaluated MenC, 10 evaluated Men B, 10 evaluated MenACWY and 1 evaluated MenCWYX
(Table 1).

® Median historical incidence rates considered in calculating base-case epidemiological inputs were 5 years (mean = 5.95 and SD = 4.01), and only approximately one-fourth
of models considered incidence rates occurring in more than 10 years of the time period in the past (Figure 2).

®  Approximately two-thirds of models were developed based on a static approach in which the dynamics of IMD (susceptible, infected, and recovered) were not
captured (Figure 1).

®  Four interval cycle models were developed based on assumptions of a certain number of cases over a period of time in which probability of endemic episode or outbreak
was taken into consideration and follows a fixed pattern, whereas the average incidence rate over the modeling time horizon would not change (Table 1 and Figure 1)

® All models conducted sensitivity analyses based on epidemiological inputs. One model considered various scenarios of total numbers of cases from outbreaks as
epidemiological inputs, whereas others either used observed incidence rates from different years or considered expert opinions as epidemiological inputs to conduct
sensitivity analyses.

® No models considered the potential for emerging serogroups (Table 1).

Table 1. Summary of Reviewed Studies

Model Structure and Time Horizon

Figure 1. Tvpe of Models Structure (N = 24)
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Christensen et al. (2014): “Assumptions about

disease incidence are also highly influential.
We are currently experiencing low rates of
disease, which might increase in the
future....”

DeWals & Zhou (2017): “The epidemiology of
IMD is unpredictable and outbreaks caused by
serogroup A, W or Y clones may occur
anywhere.... The economic value of such an
insurance policy is, however, difficult to assess.”
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tools for health economic assessment are
sufficient to assess the value of vaccines.
Further research is needed to determine how to
best incorporate stochastic IMD incidence into

health technology assessments @
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