Regulatory Background:

The Safe Drinking Water Act -

42 U.S.C. 300f-300j-26.

· Requires EPA to promulgate "Maximum Contaminant Levels" for specifically listed Pollutants.

· EPA Promulgated the "Surface Water Treatment Rule" which affects water suppliers who draw from lakes and reservoirs and requires them to construct costly filtration plants if they cannot meet the "Maximum Contaminant Levels."

· Under the Surface Water Treatment Rule, in 1994 the EPA promulgated its Stage 1 Disinfection By-Products Rule.  

Chlorine Disinfection and 

Disinfection By-Products:

· 75% of Community Water Supplies Use Chlorine

· Inactivates Disease-causing Microbial Organisms

Including bacteria, protozoa and some viruses. 

· Combines with Organic Compounds in the Water Column to form Disinfection By-Prodcuts (Possibly Carcinogenic):  Trihalomethanes (Chloroform, bromodichlormethane, chlorodibromomethane and bromoform) and Haloacetic Acids

Morris Et Al.: Meta-Analysis - the Basis of the EPA's DBP Rule

· Combined 10 case-control epidemiological studies to come up with "aggregate" odds ratio for cancer of the Bladder and Rectum.

· Summary Point Estimates of Odds Ratios:

- Bladder Cancer: 1.21



- Rectal Cancer: 
1.38 

· Odds Ratios: The Ratio of the odds of contracting the disease for the cases relative to the odds in favor of contracting the disease for the control group. 

· Estimate, based on population and cancer figures, of attributable cases: 

-Bladder Cancer (4,200 cases or 9% of total)



-Rectal Cancer (6,500 or 18% of total)

· Morris states that his study shows a "clear dose-response relationship" bewteen DBPs and Cancer

The Poole Report:

Critique of Morris Conclusions

· Rejects Morris' Conclusion that a "clear dose-response relationship exists"

· Criticisms:

-meta analysis based upon statistical significance is falling out of favor, particularly for epidemiological research


-errors committed by Morris:

· Errors in study selection

· Erros in the selection of the cancers and the extraction of results

· Possible Publication Bias - more positive results reported than negative

· Recalculated Odds Ratios:

-Bladder Cancer: 1.08


-Rectal Cancer: 1.59 

· Conclusion: above results may indicate relationship but are "highly unstable".  Research is in "primitive stage" and much more is needed.  Meta-Analysis should not be relied upon for regulatory purposes. 

The EPA Response:

· Agreed with Poole's Analysis

· Issued New findings: "a more traditional approach" through "Population Attributable Risk" concept or "PAR"

· PAR is quantification of the fraction of the disease burden in the overall population which is attributable to a given exposure (DBPs in this case)

· Based upon five studies deemed acceptable due to high quality of researcher's work, EPA calculated that between 2% and 17% (1100-9300 cases) of the total bladder cancer cases per year in the U.S. are attribuable to DBPs. 

· This new evidence "continues to support hazard concern."  

The New Studies:

· Vena (1993)

-case-control study of white males in western New York.

-Interviews conducted with patients and controls to determine intake of fluids and source of drinking water. 

-Found "Clear dose-response relationship" but no odds ratio calculated.

· McGeehin (1993)

-case-control study in Colorado

-interviews with cases compared with data drawn from drinking water suppliers re quality of water

-Two Types of Disinfection studied: Chlorination and Chloramination (fewer DBPs formed).  

-Found association between chlorinated drinking water and cancer only for persons exposed to DBPs for more than 35 years. 


-Odds Ratios:



-2.9 for nonsmokers 



-2.1 for smokers 

· King and Marrett (1996) 

-case-control study of residents from Ontario Canada

-mailed questionnaire and telephone interviews of cases and controls

-Water treatment data from plants serving the subject area

-Found pattern of increasing risk with years of exposure to DBPs.  Relative Risk rose, generally speaking with the increase in duration of exposure.  

-Doubling of Risk for individuals exposed for 35 years or more

· Freedman (1997)

-Case-Control Study of Washington County Maryland from 1975-1992

-Old Census Data used (1970) to determine place of residence and exposure to DBPs (rather than interviews or survey)

-RESULTS: Only Men showed higher risks with increased duration of exposure to DBPs.  Male Smokers with over 40 years of exposure to DBPs had 3.2 times the risk of male smokers with other sources of drinking water (groundwater or bottled).

Note: Never-Smokers showed no increased likelihiood of devloping Bladder cancer despite exposure to DBPs.

· Cantor et al.

-Case-Control Study in State of Iowa.  Mailed Questionnaires and surveyed water purveyors by collecting historical information from 280 utilities in the area.

-Also directly sampled water supplies and performed gas chromatography-mass spectronomy to determine DBP levels. 

-Results: Similar to Freedman, Cantor found an association between bladder cancer and DBP exposure.  NO evidence of risk to Never-smokers.  Relative Risk rose with years of DBP exposure. 

NOTE: Also found increase in bladder cancer risk with duration of exposure to chlorinated groundwater.  Surprising result b/c treating groundwater seldom results in DBP formation. Thus concluded that THMs and other DBPs may be poor surrogate for other, unknown carcinogen.

· Doyle et al Cohort Study (1997) 

- Started with 1986 Survey of 40,000+ women 55-69 years old as to diet, and other risk factors for cancer

- Followed individuals, through the Iowa state cancer registry, to determine how many contracted bladder cancer.  

-Determined, roughly, study participants' water source and matched individuals to water treatment data from the purveyors.


Results: 

Relative Risk:  

1.25 for colon cancer 

2.27 for bladder cancer

- As level of exposure increased, so did the incidence of cancer.   "Clear dose-response relationship." 
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