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New Transcriptomic Analysis—Rager et al. 2019 Toxicology Letters
Transcriptomic analysis to assess mechanisms underlying lung cancer associated with Cr(VI)  
• Identify biological pathways consistently modulated by Cr(VI) using compilation of published transcriptomic data

• Assess epigenetic regulators and transcriptomic responses 

• Results:
• Pathway enrichment identified commonly modulated genes, cytotoxicity and cell proliferation highly enriched, general 

suppression of DNA damage repair 

• Alterations predicted to be by DNA methylation, histone modifications and micro RNAs
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New Systematic Review and Meta Analysis for Stomach Cancer 
—Suh et al. 2019  Critical Reviews in Toxicology

Assess risk of mortality and morbidity from stomach cancer in humans and animals exposed to Cr(VI)
• Published protocol in PROSPERO

• Critical appraisal of internal validity and qualitative integration by NTP OHAT approach

• Only human occupational data could be assessed in meta analysis 

• Meta RR of 1.08 (95% CI: 0.96-1.21) with all studies, excluding those with high risk of bias resulted in meta RR of 
1.03 (95% CI: 0.84-1.26)

• Combining streams of evidence per OHAT, Cr(VI) does not pose a stomach cancer hazard in humans
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New Systematic Review and Meta Analysis of Occ Epi—
Deng et al. 2019 Frontiers in Oncology

Not all Systematic Reviews follow Guidelines

 Claims to have used PRISMA-P, but no evidence of an a priori protocol

 No risk of bias assessment, although NOS scores provided, but with no 
description of how they were reached

 Significant quality control issues readily apparent to knowledgeable reviewer

Importance of Selecting and Correctly Executing Inclusion/Exclusion 
Criteria

 Deng included overlapping populations from many studies (e.g., Painesville 
cohort included multiple times)

 Not excluding studies with confounding exposures such as asbestos

 Use of Fixed Effects Model over Random Effects Model

 Heterogeneity not adequately addressed (large I2 values, many at >80%)
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Study in HERO

Deng et al. reports significant increased risk of stomach cancer incidence, contrary to findings of 
Suh et al. (2019), because large study of cement workers included in one and excluded in other. 
Excluded in Suh because of stated co-exposure to asbestos, arsenic and radiation.  
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How will Published Systematic Reviews and Meta-
Analyses be Used by EPA in the Assessment?

Meta analyses review data, but provide new quantitative data from the analysis presented
• No PECO criteria for assessment in protocol

• Inclusion/Exclusion criteria are critical to the outcome, especially for Cr(VI)-exposed worker 
studies because of the wide spectrum of possible exposures, co-exposures to lung carcinogens, 
and lack of clarity in some studies as to the forms of Cr exposure

• Lack of clarity as to what is included and considered, and what is not in EPA’s SR protocol

Systematic reviews are a significant effort when performed thoughtfully and rigorously 
executed

• Applaud EPA’s efforts in this regard!

• How can the Agency judge and use what already exists in the literature? 

• Its not clear if/how they will be used in the protocol, recommend assessing systematic reviews 
and meta-analyses that meet established criteria to expedite process.
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Applaud use of PBPK modeling of GI, Recommend 
considerations for inhalation 

Agency has focused PBPK modeling efforts exclusively on oral exposure 
without transparent review of options for modeling the lung as well

• Information exists to model kinetics and tissue dose in the lung, similar to GI

• MODELS: O’Flaherty 2001 lung model and lung particle deposition models 
exist

• DATA: Individual-level data for worker exposures and ADME for lung from 
animal models exists

• Why needed?  Linear extrapolation of risks from former chromate producing 
industry workers may result in unrealistic risk estimates at current 
environmental exposures which are ~ million times lower in concentration

• Support for non-mutagenic MOA and non-linearity in low dose range:

• Both animal and human data support that lung cancer is associated with high 
exposures that caused respiratory irritation and tissue damage

• Dose-rate effect in animals and humans

• Evidence supports tissue dose is a  key dose metric with less soluble (more 
persistent) forms of Cr(VI) exerting greater carcinogenic potential

• Consideration of approach used by TCEQ 2014

• We are currently working on producing reduction rate data for 
lung epithelial lining fluid to support modeling and MOA
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Lack of transparency on 
categorization and 
inclusion/exclusion of studies

The number of studies in HAWC has 
changed from the time that the protocol was 
released for comment

• How will mechanistic studies be reviewed 
(no PECO)?

• When we download the Endnote library 
from HERO, there are no tags

• Lit search says through 5/2018 but there 
are 2019 papers in HERO, some papers 
included, some not…why?

• Download links on EPA-designated 
HAWC site do not populate studies

• How can the public comment on this?

When Released in March 
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5 Studies

Yesterday at 5 pm PST

17 Studies
(but only 16 populate 
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“PECO-P”?
 Agree with PBPK modeling being used in the 

risk assessment, but it is not conventionally 
part of PECO 

 Should PBPK be listed as a PECO element?

 What is the “evidence” to be assessed? 

 If PBPK, then why not mechanistic data too?

 If PBPK, they why not Modes of Action?

 How will mechanistic and mode of action  
data be assessed/scored?
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Big Picture Comments

 The elephant in the room (more specifically in the 
protocol) is that there is no information about how 
mechanistic data and mode of action analysis will 
be reviewed, considered/scored, 
included/excluded.....I believe that is the most 
important issue for public comment 

 There are several challenges that are recognized 
with the proposed systematic review for Cr(VI), and 
the protocol specifically, which make it incredibly 
frustrating to review and provide comments….It’s 
not clear and not transparent

 Recommend that the the Agency focus review on 
mechanistic data in target tissue, mode of action, 
dose-response and risk assessment to reach a 
quantitative evaluation as expeditiously as possible
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