
    

            

            

               

              

       

            

               

    

           

             

             

                

                 

               

 

                  

              

 

              

                  

    

                 

                

        

              

             

              

             

           

             

             

           

               

                

              

              

            

             

             

             

            

                

Responses to Charge Questions 

Nordberg EPA has presented and synthesized present knowledge about non-cancer and cancer 

hazards for hexavalent chromium. However, some further literature could be included in 

the document and paid attention to i.e, Langård and Costa Chapter 24 Chromium In: 

Nordberg GF, Fowler BA, Nordberg M and Friberg LT (Eds.) (2007) Handbook on the 

Toxicology of Metals, 3rd edition, Elsevier 487-510. 

Other chapters of interest e.g.,Chapter 10 Carcinogenicity by Ke, Costa and Kazantzis 

page 177-196. One chapter (14 by G. Nordberg and B A Fowler ) deals with Risk 

assessment pages 281-301. 

A comparison between criteria for classification of carcinogenicity should be done 

between IARC, EU and USA. Hexavalent chromium is classified as a human carcinogen. 

This evaluation is also taken by USEPA for inhaled hexavalent chromium and related 

lung cancer. It should be highlighted that for some metals e.g., arsenic it has been reported 

in the scientific literature that oral intake i.e., via drinking water also can give rise to lung 

cancer though oral intake mostly is referred to cancer in the oral cavity or gastrointestinal 

system. 

My question is if the lung was studied in the NTP studies or any of the animal studies 

reported in the given report? Same question goes for the epidemiological studies that are 

cited? 

Table 3-7 page 30 reports levels of chromium in female controls both in kidney and in 

bone. It is not easy to find any comments on this in the document. Is there any analytical 

problem in this study? 

Patierno I will offer a response to this question in the form of general comments regarding specific 

sections of the Review in order of appearance in the text. In taking this approach my 

comments will also directly address questions (A)1-4 and (B)1-5. 

Page 7: The Environmental Protection Agency (EPA) should not be referencing a 2006 

review article by Costa and Klein to site background on environmental chemistry. This 

review article was not a critical review of the environmental chemistry of chromium. 

Even if the general background in that review article is accurate, The Toxicological 

Review of Hexavalent Chromium (TRHC) should cite primary references from chemical 

or environmental journals or compendiums. Also, this paper is mis-labeled in the 

reference list as a 2008 paper. [Correct reference is “Toxicity and Carcinogenicity of 

Chromium Compounds in Humans” Crit. Rev. Tox.: 36(2):155-163, 2006]. 

Moreover, the premise of this review article [in essence that even very low exposures to 

any form of CrVI, including in drinking water, can cause virtually any type of cancer in 

virtually every organ, as well as plethora of assorted other diseases], and the preceding 

review article on which it was largely based [“Toxicity and Carcinogenicity of Cr(VI) in 

Animal Models and Humans” Crit. Rev. Tox.: 27:431-442, 1997], should not be 

universally accepted by the EPA without critical evaluation. Much of the 

epidemiological methodology applied in these papers is flawed. In these papers, the 

author(s) repeatedly and selectively tabulated whatever instances could be found in any of 

the many epidemiologic studies of chromium, of an elevated Standard Mortality Ratio 

(SMR). These were presented with no mention of the fact that most of these instances 
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Responses to Charge Questions 

were small, non-statistically significant elevations (likely to be random fluctuations due to 

the large breadth of the studies), which were either ignored or discounted by the original 

authors because of confounding factors. The paper also failed to take into account that 

many of the small, non-statistically significant elevations in some cancers in one selected 

study, were counter-balanced by either no elevation or decreased SMRs in other studies. 

This “tabulation” approach does not constitute a true meta-analysis and is also statistically 

incorrect. 

There are also additional reasons that the EPA should be circumspect about citing either 

of these articles. The 2006 article, and its preceding counterpart published in 1997, were 

written and published at a time when the senior author was actively engaged as an expert 

witness for the plaintiffs in high-profile hexavalent chromium lawsuits. This involvement 

was not disclosed in the 1997 article, which was focused on attempting to implicate low 

dose exposure to CrVI in a broad array of human cancers. In the Acknowledgements 

section of the 2006 article there is partial disclosure that production of the paper was paid 

for in part by Baron and Budd. In fact, Baron and Budd is one the law firms with whom 

the senior author was under contract with as an expert witness for the plaintiffs in an 

active lawsuit. This article specifically tried to implicate CrVI as a human drinking water 

carcinogen even at very low doses, as well as suggesting that exposure to CrVI causes a 

broad array of other diseases, including neuropsychiatric problems, for which there is no 

support. If the EPA is going to site these review articles it is critical that EPA conduct an 

independent critical review of every paper sited in these review articles. In the latter 

scenario it is certain that EPA will reach a different conclusion. 

I am not of the opinion that a scientist who serves as an expert witness should have to 

disclose all litigation-related work in all scientific publications, particularly not in reports 

of original laboratory research into mechanisms of action, or even in review articles that 

give an unbiased evaluation of the existing literature, especially as it relates to basic 

mechanisms of action. Indeed, in the world of chromium toxicology it is hard to find 

experts who have not participated in some sort of chromium-related litigation. However, 

these two articles do not merely describe original laboratory research or present an 

unbiased review of the literature (note that part of the 2006 review article is a 

recapitulation of an already published journal article on UV light and chromium 

exposure). These two particular articles are essentially position/opinion papers, with 

speculative declarations that even very low dose exposures to soluble CrVI can cause 

virtually any kind of cancer (and other disease) in virtually any organ, a theory of obvious 

benefit to any plaintiff’s case in chromium-related litigation, but one that is not supported 

by either epidemiological studies or in vivo animal studies. 

Page 20-21: Although the draft TRHC frequently describes each specific study in this 

section and offers a conclusion/interpretation, the TRHC discussion of the Donaldson and 

Barrera paper ends with a reference to Table 3-1 with no summary. There is important 

information in Table 3-1 that strongly supports the capacity of gastric juice to rapidly 

reduce CrVI to CrIII. Note that the uptake of Cr in intestinal rings was virtually identical, 

whether the starting material was CrIII without gastric juice or CrVI plus gastric juice at 

pH 1.4. 

The text at the bottom of page 21 and the top of page 24 seems to be nuanced to cast 

doubt on the body of work of DeFlora, by using the word “suggested” (second line from 
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