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BACKGROUND

Stroke, a global health problem, causes death and long-term health problems.

Because of Its high incidence rate and long term debillitate effect, developing accurate prediction model to predict mortality hazard
of stroke patient iIs important.

Stroke has several risk factors but the interaction effect of each risk factors is uncertain.

The Cox proportional hazards model is usually used to investigate the relationship between risk factor and mortality in stroke
patient. However, the Cox proportional hazards model cannot solve the problem about the interaction effect alone.

Therefore this study Is trying to use Bayesian threshold estimation in Cox model to find the threshold of stroke-related continuous
risk factors to solve the interaction effect between continuous risk factors and categorical risk factors of stroke.

OBJECTIVE

The research objective of this thesis Is trying to solve the interaction effect between the risk factors in cox model.

Introduce the Cox proportional hazard model with Bayesian approach to find the threshold of continuous risk factors to solve the
Interaction effect between stroke-related risk factors.

Expecting this research can find a better Cox model to analyze the association between stroke-related risk factors and mortality In
acute stroke patients.

METHODS

Patient data will be obtained from simulation. The simulation model were implemented in R software version 3.3.2.

Traditional Cox proportional hazard model with interaction term and the Bayesian threshold estimation in Cox model would be
used to evaluate the relationship between prognostic factors and mortality.

The Bayesian threshold estimation in Cox model would be Bayesian approach for Cox proportional hazards model that risk factors
will be taken as latent variable and stratify data into two group and will provide an estimate of a threshold in a risk factor such that
another risk factor effect changes after the threshold.

Assume that v is an indicator of whether a subject will eventually (v=1) or never (v=0) experience the event. S(flv = 1) is the

conditional survival function for patients who will experience the event, often called the latency distribution. A threshold, T, could be
present in a time-independent covariate z,, and the effect of z, changes after T,

A(tlZo,Zl,Zz,T;U — 1) — Ao(to)exp{ﬁozo + 31211(22 < T) + ﬁzzll(Zz > T)}

where f, represents the effect of z, for z, < 1, and S, represents the effect of for z, for z, > 1. z,is a vector of baseline covariates.

The threshold, T, would be estimated by Bayesian threshold estimation in Cox model and would present the effect of z, changes
after t. The covariate z, was sex as binary factor. The covariate z, would be total cholesterol, triglyceride, LDL, HDL, fasting blood
sugar.
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In Bayesian threshold estimation in Cox model, |* Using interaction term in Cox regression analysis, we will only know there
the hazard ratio will be changed higher or lower are interaction effect between risk factors or not, but we won't know how
threshold. the Interaction effect change outcome. Bayesian threshold estimation
The result of the Bayesian threshold estimation estimates a threshold and gives hazard ratio higher or lower the threshold
present the switched gender effect conditional on which can help us to know how the interaction effect change outcome and
the point estimate of the threshold. This change of what condition iIs more dangerous.

gender effect will not be detected when a ¢ According to the result of this study, the Bayesian threshold estimation
Bayesian threshold estimation in Cox model is not may be used to find threshold of the stroke-relate risk factors which have
considered. not find the certain cut-point.

REFERENCES

Benjamin, E. J., Blaha, M. J., Chiuve, S. E., Cushman, M., Das, S. R., Deo, R., . . . Stroke Statistics, S. (2017). Heart Disease and Stroke Statistics-2017 Update: A
Report From the American Heart Association. Circulation, 135(10), e146-e603. doi:10.1161/CIR.0000000000000485

Pons, O. (2003). Estimation in a Cox regression model with a change-point according to a threshold in a covariate. Annals of Statistics, 31(2), 442-463. Retrieved
from <Go to ISI>://W0OS:000182683200007

Zhao, L., Feng, D., Bellile, E. L., & Taylor, J. M. (2014). Bayesian random threshold estimation in a Cox proportional hazards cure model. Stat Med, 33(4), 650-661.
doi:10.1002/sim.5964




