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Abstract

The package gems allows to simulate from a directed acyclic multistate model with
general transition-specific hazard functions. It provides functionality to prepare hazard
functions and its parameters, simulate from a multistate model and predict the impact of
intervening the states and transitions of this model. The multistate model is not required
to be a Markov model and may take the history of previous events into account. In
the basic version, it allows to simulate from transition-specific hazard function, whose
parameters are multivariable normally distributed. The main application of the package
is to simulate the disease progression of a cohort of patients and predict the impact of
di↵erent interventions on patient outcome. XXX
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1. Introduction

We present a simulation algorithm and the R package gems (Salazar et al. 2012) for simulat-
ing from a multistate model with arbitrary transition-specific hazard functions. Traditional
mathematical models of disease progression are restricted by the use exponentially distributed
transition times. This has the advantage that it can be formulated with ordinary di↵erential
equations or simulated using the Gillespie algorithm (Gillespie 1977). However, transition
times between states which occur naturally in the progression of diseases often do not follow
these exponential distributions. While it is certainly possible to divide the states into enough
substates, such that the exponential distribution fits the data, this approach is not very flexi-
ble. In case new information becomes available, the approach of dividing states into substates
may require the actual states to be changed. This is in direct contrast to only having to
change the hazard functions, which would be much easier to do from the newly available
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