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What is a Pathology Working 

Group (PWG)?

• Panel of independent expert pathologists assembled to 
review a specific question concerning study results

• Members selected from academia, private consultants, 
government, and industry

• May include Veterinary, Medical and/or Experimental 
Pathologists

• PWG participants selected based on their experience in 
toxicologic pathology and expertise with the target organ



What is the purpose of a PWG?

• Provide and independent assessment to address specific 
questions concerning study results

• The PWG does not review the entire study

• Review limited to specific findings or toxicologic end points

• Prospective pathology peer review and data audits used to 
provide a detailed review of study data



When should a PWG review be 

considered?

• Resolve differences between the Study and Peer Review 
Pathologist following routine histopathology peer review

• Address questions concerning data in final study reports

• Address issues concerning results published in peer 
reviewed journals

• Address questions that are of concern by regulatory 
agencies

• Comparison of results of multiple studies that may have 
been conducted and evaluated by different laboratories 
and/or different pathologists



Is a PWG review of study data 

required by regulatory agencies?

• Generally not required for data submitted to regulatory 

agencies

• EPA Pesticide Regulation (PR) Notice 94-5 is the only 

regulatory requirement for a PWG review

– For any target tissue being reevaluated, all slides containing that 

tissue in all dose groups, as well as controls, must be re-

examined by a peer review pathologist.

• May be required on a study-by-study basis by other 

regulatory agencies



What is the role of the Peer Review 

Pathologist?

• Non-routine retrospective review of the target organ 

tissue(s) for specific previously identified endpoints

• Evaluate the study pathologist’s findings for consistency 

and accuracy

• Identify all lesions that are relevant to the issue being 

addressed, including “borderline lesions” that may 

otherwise not be selected for the PWG review



What is the role of the PWG 

Chairperson?

• Chairperson is generally not a voting participant of the PWG

• Must thoroughly understand the issue in question

• Reviews all relevant data and study results

• Responsible for the organization and conduct of the PWG

• Selects and prepares materials to be reviewed by the PWG

• Records PWG consensus findings

• Serves as the author of a detailed pathology report which  
includes the PWG findings and conclusions



How are slides selected for 

examination by the PWG?

• The PWG examines, as a minimum, all slides with  
significant differences in diagnoses between the study and 
peer review pathologists (EPA PR Notice 94-5) 

• Slides necessary to address the issue in question are 
selected for the PWG review by the chairperson

– All slides with the diagnoses to be reviewed that were 
recorded by either the study or peer review pathologist

– For example:  all liver tumors in all animals

• In some instances, all target organs are examined by the 
PWG

– For example:  all sections of kidney from male rats to 
resolve the relationship of renal tumors to CPN or renal 
toxicity 



How is the PWG review performed?

• PWG examines coded slides without knowledge of 

treatment group or previous diagnoses

• Each panel member records his/her diagnoses on 

worksheets provided by the chairperson

• Each member of the panel voices their opinion (vote) 

concerning each diagnosis

• In instances where there is wide variance of opinions 

concerning a diagnosis, the panel discusses the lesion and 

a second vote may be necessary



Peer Review/PWG Process



How is the PWG review performed?

• A PWG consensus diagnosis is determined for each slide 
examined by majority vote 

• The final consensus diagnosis of the PWG is recorded by 
the PWG chairperson

• After the chairperson records the final PWG diagnoses, the 

results are decoded and tabulated for evaluation

• No changes in diagnoses are allowed after the final PWG 

diagnoses have been decoded

• The  PWG panel evaluates the results and provides 

conclusions



Example PWG Worksheet: Proliferative 

Hepatocellular Lesions



Pathology Working Group



Application to Pathology Working Groups to Address 

Findings Observed During the Drug Development Process



Use of PWG to Clarify Findings 

Leading to Mechanistic Studies



Mid-dose Male

Amphophilc Vacuolated (AV)

Tubular Cell Adenoma



High Dose Male

Basophilic Cell Type
Tubular Cell Adenoma





Sodium Glucose Co-Transport 2 

(SGLT2) Inhibitor 

• Developed for treatment of type 2 diabetes mellitus

• Increase urinary glucose excretion by blocking glucose  

reabsorption in the kidney mediated by SGLT2

• Decreased plasma glucose

• Carbohydrate malabsorption evidenced by inhibition of 

intestinal glucose uptake mediated by SGLT1

• Renal Tubule Tumors (RTT) in Sprague-Dawley male rats in 

2-year carcinogenicity study



PWG Conclusions

• The two renal cell tumors in the mid-dose (30 mg/kg/day) male rats were 

considered not related to treatment due to their distinctive morphology which 

distinguished them from the tumors in the high dose group

• The two tumors were morphologically characteristic of a spontaneously 

occurring familial tumor that has been reported to occur in Sprague-Dawley rats



Mechanistic Study

• Glucose-free diet intervention effectively prevented glucose malabsorption



Application to Pathology Working Groups to Address 

Findings Reported in Peer Reviewed Published Literature



Dark Neurons vs. Pyknosis



TOXICOLOGICAL SCIENCES

62, 339–352 (2001)



TOXICOLOGICAL SCIENCES 62, 339–352 (2001)



“Dark Neuron” Artifact

Most often the result of handling

Courtesy of R. Garman



Eosinophilic Neuron

Acute Degeneration (“Red Dead Neurons”)

Courtesy of R. Garman



Barone & Moser (2004) wrote a 

retraction “Letter to the Editor”

The conclusion of the neuropathology peer review/PWG regarding the Moser et al. 

(2001) study was that “the dark neurons present in the brain sections were 

considered to be typical of those seen in association with handling artifact”.



Dark Neurons



Veterinary use of the drug diclofenac—used in the treatment 

of livestock—has been linked to the collapse of vulture 

populations throughout South Asia.

Inexpensive NSAID used to treat livestock with lameness or fever



Pathology Working Group Review of 

Histopathologic Specimens from Three 

Laboratory Studies of Diclofenac In Trout



Study example of findings in trout gills as 

determined by the study pathologist and 

the Pathology Working Group (PWG).

Background findings not reported in controls by study pathologist

Control, NOEC and LOEC examined by PWG



Trout gills, left: control fish with telangietasis (not 

treatment-related), right: diclofenac-treated fish 

with thickened filament tips

Control fish with telangietasis

(not treatment-related)

Diclofenac-treated fish with 

thickened filament tips

• PWG confirmed increased thickening of gill filament tips at 1000 μg/L

• Other reported findings were not confirmed by the PWG in any of the studies



Reference: Aquatic Toxicology 2014



Application to Pathology Working Groups to Resolve 

Differences between the Study and Peer Review 

Pathologists



Issue Resolved by Peer Review and 

PWG

• Two-Year inhalation study with man-made fiber

• Study pathologist reported two mesotheliomas (one at 9 

months –lowest exposed group; second at 24 months –

highest exposure group)

• Sponsor’s Reviewing Pathologist considered the two tumors 

to be malignant thymomas

• PWG confirmed that both tumors were Alveolar/Bronchiolar 

Carcinomas with unusual presentation



Mediastinal Tumors Resembling A/B 

Carcinomas in F344/N Rats

• Uncommon

• Totally or largely mediastinal

• Typical A/B carcinoma morphology

• Apparent alveolar macrophages are usually present

• Most diagnosed as A/B neoplasms, but some confused with 
mesotheliomas, or thymomas

• Becomes a diagnostic problem when there is some 
mesothelial reaction containing thin papillae lined by 
epithelial cells next to the main mass



Mesothelioma

• Rare in F344/N rats

• Grow along serosal surfaces

• Most common origin tunica vaginalis

• Rarely infiltrate the lung



Mesothelioma of Tunica Vaginalis

in F344 Rats



Pleural Epithelial Mesothelioma



Immunostains

• Nuclear Wilm’s Tumor 1 (WT1) Susceptibility Gene Product 

– mesenchymal cell tumor suppressor gene, useful marker 

in humans to help differentiate mesotheliomas from 

epithelial lung tumors

• Surfactant Apoprotein A (SP-A) – useful epithelial marker

• CCSP (Clara Cell Secretory Protein) present in Clara in 

humans, rats, mice and other species

Mesothelioma with WT1 Stain



Incidences of Mediastinal 

A/B Carcinomas in Controls

• B6C3F1 Mice - None

• F344 Rats – 30/592 A/B carcinomas



Mesothelioma, Malignant Thymoma, 

or Alveolar/Bronchiolar Carcinoma



Howroyd et al., 2009 



Mediastinal A/B Carcinomas 
Howroyd et al., 2009 



Mediastinal A/B Carcinomas
Howroyd et al., 2009 



Mediastinal A/B Carcinomas

Howroyd et al., 2009 



Mediastinal A/B Carcinoma – Wilm’s Tumor 1 (WT1) – Inset 

Mesothelioma
Howroyd et al., 2009 



Mediastinal A/B Carcinoma Surfactant Apoprotein A 

(SP-A) Staining

Howroyd et al., 2009 



Other Applications of the Pathology Working Group














