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Risk of thromboembolic disease in men with prostate cancer: Methods used to calculate 
SIRs  

Using PCBaSE Sweden as our study cohort, we analyzed the relation between different treatments for prostate 
cancer, especially different types of endocrine treatment (ET), and groups of thromboembolic disease: deep-
venous thrombosis (ICD-10: I80-82), deep-venous thrombosis (ICD-10: I26), and arterial embolism (ICD-10: 
K55, I74). 
 
PCBaSE Sweden is based on the entire Swedish population, allowing for analysis of the risk of developing heart 
disease by use of standardized incidence ratios (SIR). These measurements made it possible to compare findings 
in the prostate cancer patient group with findings in a standard population such as the total Swedish population. 
The following sections will explain in more detail how the SIRs were calculated. Deep-venous thrombosis is 
used as an example, but the same methods were applied for the other thromboembolic diseases studied. 
 
The SIR was defined as the ratio of observed numbers of deep-venous thrombosis to the expected numbers and 
the calculation of these observed and expected numbers is explained below. All numbers were based on the first 
event of deep-venous thrombosis after prostate cancer diagnosis. 
 
The observed numbers of deep-venous thrombosis  
The observed numbers of deep-venous thrombosis were counted among prostate cancer patients registered in 
PCBaSe Sweden based on treatment prescribed at time of diagnosis: watchful waiting, treatment with curative 
intent, and ET. The numbers of deep-venous thrombosis were counted by age and calendar-time categories and 
were found in the Hospital Discharge Register, which registered non-fatal events of heart disease between 1987 
and 2007. However, counting the number of deep-venous thrombosis was more complicated in these analyses, 
as not only age and calendar-time, but also history of deep-venous thrombosis was taken into account. When 
calculating SIRs, it was important to compare prostate cancer patients with a particular history of 
thromboembolic disease to men in the total Swedish population with a similar history of thromboembolic 
disease.  
 
Observed numbers of deep-venous thrombosis for men without history of thromboembolic disease 
The numbers of deep-venous thrombosis among men without history of deep-venous thrombosis were only 
counted by age and calendar-time categories. Age was divided into 5-year age categories starting at age 20 and 
ending at age 100 for the incidence calculations. Calendar-time was split per year from 1997 to 2007.  
 
Observed numbers of deep-venous thrombosis for men with history of thromboembolic disease 
To take history of deep-venous thrombosis into account, numbers of deep-venous thrombosis were counted by 
age, calendar-time, and history of thromboembolic disease categories. We illustrate the concept of categories by 
age, calendar-time, and history of deep-venous thrombosis, by introducing the Lexis diagram. The Lexis 
diagram is a graphical representation of deep-venous thrombosis incidence in a coordinate system with 
calendar-time as abscissa and age as ordinate. Individuals are represented by line segments of slope 1 joining 
(time, age) at study entry. Events are represented by points in this diagram (1). The figure shows a Lexis 
diagram where patients were followed up between 1997 and 2007. The red triangles indicate the event of 
interest, in this case first deep-venous thrombosis after study entry. The black lines represent the follow-up time 
for each individual. 
 
In order to account for thromboembolic disease history, numbers of deep-venous thrombosis were also counted 
by categories of previous numbers of thromboembolic diseases, as well as by time between prostate cancer 
diagnosis and last thromboembolic disease. This time was split up as follows: <0.083, 0.083-0.25, 0.25-0.5, 0.5-
1.5, 1.5-4, >4 years, and the number of previous thromboembolic disease was divided into the following 
categories: 1, 2, 3+.   
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Figure: Example of a Lexis diagram. 

 
Calculation of the expected numbers of deep-venous thrombosis  
When calculating the expected numbers of deep-venous thrombosis, both the Hospital Discharge Register and 
the Register of the Total Population (standard population) were used (2, 3). The expected numbers of deep-
venous thrombosis were calculated by multiplying the time of follow-up with the corresponding age- and 
period-specific incidence rates. The time of follow-up was taken from the observed numbers, i.e. the line 
segments of the corresponding Lexis diagrams in the prostate cancer patients. The age- and period-specific 
incidence rates were defined as the number of cases in the standard population divided by the corresponding 
person-time in this standard population. The categories used to calculate the numbers and person-time in the 
standard population are explained below. 
 
Expected incidence for men without history of thromboembolic disease 
As mentioned, the expected incidence was calculated by dividing the number of cases in the standard population 
by the corresponding person-time in this population (taken from the Register of the Total Population which is 
based on the number of people in Sweden each year on December 31st). Since this group did not have a history 
of thromboembolic disease, the expected numbers were only counted for categories of age and calendar-time. 
Age was divided into 5-year age categories starting at age 20 and ending at age 100. Calendar-time was split per 
year from 1997 to 2007. The expected number of events of deep-venous thrombosis was then calculated by 
multiplying the incidences of deep-venous thrombosis in the background population with the corresponding 
person-time observed for prostate cancer patients without history of deep-venous thrombosis.  
 
Expected incidence for men with history of thromboembolic disease 
When calculating the expected incidence of deep-venous thrombosis for men with history of thromboembolic 
disease, we had to count the events of deep-venous thrombosis in the standard population by categories of age, 
calendar-time, number of previous thromboembolic disease, and time since last thromboembolic disease. We 
used the following age and calendar-time groups: age (<50, 50-59, 60-69, 70-79, 80-89, 90+ years) and 
calendar-time (1997-2002 and 2003-2007). The time since last deep-venous thrombosis was split up as follows: 
<0.083, 0.083-0.25, 0.25-0.5, 0.5-1.5, 1.5-4, >4 years, and the number of previous deep-venous thrombosis was 
divided into the following categories: 1, 2, 3+.  The expected numbers of events of deep-venous thrombosis 
were calculated by multiplying the incidences of deep-venous thrombosis in the background population with the 
corresponding person-time observed for prostate cancer patients with history of deep-venous thrombosis.  
 
The 95% confidence intervals for the SIRs were estimated by assuming that the observed cases had a Poisson 
distribution using Byar’s normal approximation (4, 5). Poisson Regression was used to adjust the SIRs and 
SMRs for cancer stage, history of thromboembolic disease, and SES. Finally, absolute risk increases by 
different types of thromboembolic disease and prostate cancer treatments were calculated and sensitivity 
analyses were conducted to test the assumption of intention-to-treat. Statistical analyses were performed with 
Statistical Analysis Systems (SAS) release 9.1.3 (SAS Institute, Cary, NC) and R version 2.7.2 (R Foundation 
for Statistical Computing, Wien, Austria).  
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