Environmental Health: Science, Policy and Social Justice

Week 6


Workshop – Benchmark Dose 

Gephart 2001: “Evaluation of Subchronic Toxicity Data Using the Benchmark Dose Approach”, in week 6 folder of Winter Hadndouts.

KEY -------
Questions (due next Friday):

1 – What is the difference between the MLE and the LCL in the BMD approach?

MLE gives the average estimate of the dose-effect relationship and therefore the most likely dose for a given effect level (eg. 10%, 5% etc)

The LCL is obtained by taking into account the upper confidence limit of the response for each dose and therefore it gives the lower confidence level of the dose that can cause a specific effect level. LCL is always lower than MLE and therefore more conservative. It is more protective because it assumes that the (10%) effect starts at lower dose (earlier in the dose continuum).
2 – In the example above is the NOAEL or the MLE (BMD) more protective for the population? Explain your answer

It depends on the endpoint, risk level and gender. From the last two figures we see that:

For liver weight, the NOAEL is more protective (lower) than the MLE for males at the 0.1 and 0.05 risk levels. It is less protective (higher) than the MLE for males at the 0.01 risk level and less protective than the MLE for females at all risk levels.

For kidney weight, the NOAEL is more protective (lower) than MLE for males and females at the 0.1 and 0.05 risk levels, It is less protective (higher) than the MLEs at the 0.01 risk level for males and females.

3 - In the example above is the NOAEL or the LCL (BMDL) more protective for the population? Explain your answer

It depends on the endpoint, risk level and gender. From the last two figures we see that:

For liver weight, the NOAEL is more protective (lower) than the LCLs for males at the 0.1 and 0.05 risk levels. It is less protective (higher) than the LCLs for males at the 0.01 risk level and less protective than the LCLs for females at all risk levels.

For kidney weight, the NOAEL is less protective than LCL for males and females at the 0.1 risk level (also at the 0.05 for males) and essentially equal to the LCLs for females at 0.05 risk level. It is less protective (higher) than the LCLs at the 0.01 risk level for males and females.

Therefore, no consistent pattern can be derived.

4 – How does each approach consider gender differences? Is considering gender appropriate in this case?

Yes this approach has considered gender differences and since there were substantial it was a good thing that it considered gender (looked at the dose-effect separately for male and female animals instead of pooling data of both)
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