Comments by H.O. Adami and D. Trichopoulos for the nested case-control study on atrazine and other triazines in relation to prostate cancer

Control selection and potential matching factors

Controls should be selected from the source population, which gave rise to the cases included in the study. It may be helpful to think about control selection from the perspective of a cohort study. In a cohort study, a subject starts to contribute person-tinme when he is first employed and thereby enters the cohort. And he stops to contribute person-time for any of the following reasons, whichever comes first:

· diagnosis of prostate cancer

· death

· loss to follow-up

· end of follow-up period

A fundamental requirement in a case-control study is that controls are sampled independently of exposure status. They would thereby represent the exposure experience in the entire person-time (study base) generated by the underlying cohort.

From these principles follows that controls should be selected randomly from all members of the cohort who:

· have entered the cohort

· are alive and under follow-up at the time of diagnosis of the corresponding case 

· have not been diagnosed with prostate cancer (cases remain, however, eligible as controls until their date of diagnosis)

Considerations concerning matching factors are presented below.

1. Age and race
Age and race are likely confounders because they are strongly related to the risk of developing prostate cancer and may be associated with the exposures of interest. Matching by age and race in the design of the study – rather than adjusting for them in the analysis – may improve efficiency. We suggest, therefore, matching by age and race as proposed in the draft protocol.

2. Employee group

Employee group may not be associated with prostate cancer independent of the factors that can be adequately measured in this study. In contrast, employment could be related to the factor of main interest, namely atrazine exposure. Matching on a determinant of this exposure may then represent overmatching, which reduces the possibility to document an association between atrazine and prostate cancer, if it exists. It is conceivable that employment status is a surrogate measure of lifestyle factors that are etiologically relevant for prostate cancer – although no such factors have yet been convincingly documented. In this situation, employment status would act as a confounder – positive or negative – in the analysis of atrazine and prostate cancer. However, because employment status is accurately classified, it can also be precisely adjusted for as potential confounder in the analysis. Hence, we propose that controls should be selected without matching on employee group. 

3. PSA screening status  

 PSA testing is strongly related to prostate cancer. Obviously, PSA itself cannot influence development of the disease. Instead, prostate cancer often exists in indolent forms that may never surface clinically during a man’s lifetime. The likelihood that such cancers are detected depends strongly on diagnostic intensity. It is through this mechanism that PSA testing becomes (spuriously) related to risk of prostate cancer. In order for PSA screening status to be a confounder in this study, it has to be associated also with occupational exposure to atrazine. If such an association exists, the possible confounding influence can be adjusted for in the statistical analysis.

A more important consideration is that PSA testing may indeed explain the excess risk of prostate cancer in this source population compared with the population at large (or the industrial corridor). If there is sufficient variation in exposure to PSA testing within this source population, then the nested case-control study would allow a direct quantification of this effect. 

These considerations lead us to conclude that there are no convincing arguments for – and indeed one powerful argument against – matching by PSA screening status. 

4. Prior prostate surgery
Obviously, a person is withdrawn from the risk set when prostate cancer is diagnosed. It is less obvious how to deal with men treated for benign prostatic hyperplasia (BPH). BPH is often treated by partial surgical removal of the prostate gland, but virtually never with total prostatectomy. Besides, prostate cancer typically rises in other (more peripheral) parts of the prostate gland than those affected by (and removed due to) BPH. As a corollary, prostate cancer can occur also in men treated for BPH. The available and rather limited epidemiologic evidence does indeed suggest that the incidence of prostate cancer is similar in men with and without prior treatment for BPH. 

BPH is potentially relevant in the context of this study, because both compliance with PSA testing and the performance of the PSA test itself may change following treatment. The important consideration in order to eliminate bias due to earlier BPH, would be to treat cases and controls in a strictly equal manner. This implies that the study base should either include or exclude subjects treated for BPH. Because statistical power is a serious concern in this study, we should not unnecessarily restrict the study base and thereby potentially the number of eligible cases. Therefore, we suggest that subjects trated for BPH are eligible both as cases and controls.     

Other comments

1.  Blinding

All exposures, occupational and others, should be assessed by someone effectively blinded with regard to case-control status. Indeed, this blinding should be preserved until the data have been definitely collected, computerized and cleaned. 

2. Ascertainment of exposure 

Since this is to be a matched (for age and race) case-control study, exposure should be counted for cases until the date of diagnosis and for controls until the date of diagnosis of the respective case (to which they are matched). It may be helpful, for both cases and controls, to set a latency of, say, 6 months before diagnosis, that is ignore exposure during the last 6 months, in order to bypass peridiagnostic confusion (for instance, PSA testing as part of diagnostic work-up). 

3. PSA testing
For reasons discussed above, data on PSA testing should be collected in greatest possible detail (number of tests, timing, values, etc.). 

4. Analysis
A study including only 17 cases is bound to be severely hampered by low statistical power. To guard against multiple comparison-generated problems, we suggest firstly a priori decision not to conduct any subgroup analysis. Secondly, that the plan for analysis is defined already in the protocol. This may imply, for example, that the investigators define one matrix of atrazine exposure and that this matrix is analyzed in tertiles and as a continuous varible. The main effect measure could be with adjustment for PSA testing. 

5. Follow-up period
If at all possible, it would be esirable to extend the follow-up time beyond 1999, in order to increase the number of cases and thereby the statistical power. 
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