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Abstract : Survival analysis is often used in radiomic studies for predicting prognosis and recurrence. A typical model for

the survival analysis is Cox regression. An essential assumption when using the Cox regression model is proportional

hazards. However, the proportional hazards assumption has not been verified in a lot of radiomic studies so far. In this

study, we investigated the existence ratio of radiomic features that did not satisfy the proportional hazards in breast cancer

and glioblastoma. Additionally, we proposed a hypothesis test of proportional hazards and an evaluation method using a

scatter plot. The experimental results showed that radiomics features did not satisfy the proportional hazards assumption in
6.5% (24/369) of breast cancer and 21.4% (79/369) of glioblastoma. When the phenotype of tumor changed in a short
period of time, it was found that radiomic features often did not satisfy the proportional hazards assumption. Therefore, in

such radiomic studies, it is necessary to test the hypothesis of proportional hazards.
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Explanatory diagrams of proportional hazard assumption.

# read input data

Data <- read.csv("InputData.csv", header=T, sep=",")
# make survival time object

Data.surv <- Surv(Data$days, Data$status)

# make Cox proportional hazard model

Data.cox <- coxph(Data.surv~RadiomicFeature)

# test of proportional hazard assumption
(cox.zph(Data.cox, transform="km"))

Fig.2 Simplified R program for the test of proportional hazard
assumption.
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Fig.3 Distribution of p value of the radiomic features in test of proportional hazard assumption.
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Table 1 Percentage of the radiomic features that do not satisfy

proportional hazard assumption.

Type of radiomic features Glioblastoma

Shape (72) 19 0
Histogram (9) 1 0
Texture (267) 4 79
Autoregression (5) 0 0
Wavelet (16) 0 0
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