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OM: Knapsack Problem & Analogy in Health Care

A knapsack: a weight limitation

Several items in the knapsack with different
weight and value (being useful and/or
essential)

Select those items for which:

° total weight not > weight limitation
° maximize value of the knapsack

Analogy with health care: budget
limitation, different options to select and
maximize value (QALY-gain or MCDA)

Optimization: Health Goal and Constraint
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*WHO recommendations for routine immunization: http://www.who.int/ir ization/policy, ization_routine_table2.pdf



Running the PMV-model
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QUESTIONS
¢ Which combination/sequence of vaccines:
¢ provides the maximum health benefits within fixed annual budget
¢ What are the expected annual healthcare gains with this optimal strategy?
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Running the PMV

Example 1*: Optimize pediatric vaccine introduction in
Japan based on health gains.

Ranking according to highest health gains in the objective function

Single criterium
" o Hospital bed . q
Medical visits Deaths avoided DMC savings QALYs
occupancy
| o [ e | | e | owioe | owws | owws |

[ =~ I N N T

* . Health Policy. 2017 Dec;121(12):1303-1312. doi: 10.1016/}.healthpol.2017.08.010. Epub 2017 Sep 21.


https://www.ncbi.nlm.nih.gov/pubmed/29079394

Outcomes of PMV: combination and sequence
of vaccines with increasing budget*
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Comparison between PMV and no PMV on
QALYs*
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Example 2:

Selecting a Mix of Prevention Strategies
against Cervical Cancer for Maximum
Efficiency with an Optimization Program

Nadie Dvmartenn,' Thomas Brewer” and Basdouin Stadaert’!

Key points for decision makers:

» Two cervical cancer {CC) prevention strategies exist: secondary (screening) and primary (HPV
vaccination)

* Optimization models can be used to determine the optimal mix of primary and secondary
prevention strategies minimizing CC burden under budget and logistic constraints

* Extending existing screening Intervals while implemanting vaccination in both tha UK and
Brazil could result in a substantial CC reduction while maintaining the current budget
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Conclusions

/Optimization model is a powerful tool for decision makers
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