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The Purpose of the Toxicology 
Evaluation 

• Guide clinical development by identifying inherent toxicities of 

a biopharmaceutical and possibly identifying markers that may 

be monitored in a clinical study 

 

• Identify hazards due to the test article and how they influence 

the risk assessment 

 

• To fulfill these requirements, pathology reports must meet the 

needs of the customer (regulators), while withstanding the 

scrutiny of colleagues (peer review) 
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Goals of the Pathology Evaluation 

• Identify potential compound-related effects 

– This is a descriptive and interpretive science 

 

• Name alterations, tabulate, and categorize 

– Allows correlations between test article exposure and 

biological effects 

 

• Fulfill regulatory expectations for the evaluation of 

safety  

– Reports should be written for the regulatory reviewer’s utility 
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Use of the Pathology Evaluation 

• Are identified lesions due to test article? 

• Does the identified hazard represent a risk? 

• Are the findings critical for understanding safety and  

relevant to the design of the clinical study or affect the 

risk assessment? 

• Add perspective to the study findings 
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Responsibility of the Pathologist 

• Provide a reliable and detailed description of gross 

and microscopic changes 

– Consistent evaluation 

– Clear interpretation 

– Concise narrative 

 

• Large volume of data to generate and interpret 

– 40 to 50 tissues/animal 
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Responsibility of the Pathologist 

• Target organ toxicity is important, but each organ 

cannot be treated as a separate entity 

 

• Separate normal biological variation and 

spontaneous changes from compound-induced 

changes 

– Influence of compound on spontaneous changes 

 

• What were the diagnostic criteria for the findings 

– Present where appropriate 

– References are preferable (e.g., INHAND) 
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Responsibility of the Pathologist 

• Nomenclature used by a pathologist should be 
consistent within a study 
– Diagnostic drift 

 

• Variation of grading among pathologists will not 
generally affect the overall interpretation of a study 
– One pathologist should evaluate all tissues from a study 
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Responsibility of the Pathologist 

• Attribute relationship to compound 

– Direct versus exacerbation of spontaneous changes 

 

• Perspective on similar lesions induced by other 

compounds or natural occurrence 

 

• Propose pathogenesis for toxic changes 

– Pattern of tissue changes can provide clues  
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Pathologist’s Report 

• Written pathology interpretation 

– Detailed description of findings 

– Clear interpretation and best judgment of importance of 

findings 

– Concise and explicit wording 

•Avoid pathology jargon 

•Write with simple, concise sentence 

structure 

– Analysis is based on the treatment cohort rather than 

effects on individual animals 

• Need to consider individual effects in non-rodent species 

• Adverse = deleterious to the animal whether unintended or 

related to pharmacology 

• Toxicity does not equal adverse 



Pathologist’s Report 

In-depth discussion with perspective to support safety 

assessment 

– Statistical versus biological importance 

 

Perspective on similar lesions induced by other 

compounds, a common mechanism of action, or 

spontaneous changes 
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Suggestions for Pathology 
Reports 
• Effects should be described qualitatively rather than 

quantitatively to aid understanding of importance of 

the findings 

– Grading scales 

• If there are no compound-related alterations, simply 

state that no effects were observed 

– Injection sites in parenteral studies 

• Write from the perspective of the regulator 

– The report should be informative 

– Use in-text tables as appropriate 

• Begin results by stating what was important 

– “Test article-related lesions were present in organ 1, 2, 3, 

etc.” 

 



What Are Regulators Looking For 

• A comprehensive table of test article-related lesions 

with summary text 

– Correlations to organ weights, clinical pathology, and clinical 

signs, if possible 

• Explanation of diagnostic criteria and grading 

– Description or references 

• Criteria used to determine if finding is adverse or 

not 

– Keller DA, Juberg DR, Catlin N, Farland WH, Hess FG, Wolf DC, 

Doerrer NG.  2012.  Identification and characterization of adverse 

effects in 21st century toxicology.  Toxicol Sci.  126(2):291-297. 



Adversity 

• Adverse Effect: A change in morphology, 

physiology, growth, development, 

reproduction, or life span of a cell or 

organism, system, or (sub)population that 

results in an impairment of functional 

capacity, an impairment of the capacity to 

compensate for additional stress, or an 

increase in susceptibility to other 

influences. 

Keller, et al, 2012 
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Correlation of Animal Toxicity to 
Man 

• Up to 71% correlation when similar organ systems 

are affected in both rodent and non-rodent species 

 

• 63% correlation when only non-rodent affected 

 

• 43% correlation when only rodent affected 

Olson H, et al.  2000.  Reg Toxicol Pharmacol.  32:56-67.  
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Correlation of Animal Toxicity to 
Man 

• Greatest correlation in predicting human adverse 

effects in  

– Haematological system 

– Gastrointestinal system 

– Cardiovascular system 

 

• Least predictive for effects on skin and hepatobiliary 

system 

Olson H, et al.  2000.  Reg Toxicol Pharmacol.  32:56-67.  
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Understand the Lesions 

• Need a clear, concise explanation of relevance  

 

• Need to know if the lesion is 

– Real or theoretical 

– A risk to humans 

– A class effect 
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Understand the Lesions 

• Is it bad or not? 

– Bad for the animal versus bad for a human 

• Regulators may blur this distinction 

 

• If it is perceived to be bad, need to explain to a 

regulator why it’s an acceptable risk 

 

• Very important to frame the issue appropriately 



EXAMPLE PATHOLOGY 
REPORTS 



Title Page 

 



 



 



 



 



 



Summary 

 

• High Level – limited detail 

• Short Description of methods 

• Treatment-related effects only 



 



Introduction/Objectives 
 

 

• Study Information 

• Objective – from Protocol (remember to 

change to past tense) 

• Where parts of study conducted (if 

applicable 



 



Materials and Methods 
 

 

• Words (from protocol) 

• Table of Experimental Design  

• Necropsy Details 

• Fixation details 

 



 



 



Listing of Tissues 
 

 

• Organs Weighed 

• Tissues collected 

• Tissues Examined 

• Clinical Pathology samples collected (if 

appropriate) 

  

 



 



Results 

 

• Early Deaths/Mortality 

–Discuss all early deaths 

–Cause of death, if determined 

–Are lesions treatment-related? 

 



 



Gross Pathology 
 

 

• Treatment-related gross findings 

• Correlation with organ 

weights/histopathology if possible 

• If none of the gross findings were 

considered treatment-related, state: 

“None of the gross findings were the 

result of treatment with ABC” 

 

 



 



 
Organ Weights 
 

 

• Treatment-related organ weights 

• Absolute and relative weights 

• Correlation with gross 

findings/histopathology if possible 

• If none of the gross findings were 

considered treatment-related, state: 

“None of the organ weight  findings were 

the result of treatment with ABC” 

•   



Organ weights – compared to 
controls 

 



Clinical Pathology 
 

 

• Hematology 

• Coagulation 

• Clinical Chemistry 

• Urinalysis 

 



Histopathology 
 

 

• Interim Sacrifice(s) 

• Terminal Sacrifice 

• Recovery Sacrifice 

 



Order of results 

 

 

• Neoplastic Findings 

• Non-neoplastic Findings 

 



Histopathology – what to report 

• Treatment-related findings 

• Unusual findings that might need an 

explanation 

• Do not list non-treatment related findings 

• Text tables are very useful for specific 

treatment-related findings 

 



Histopathology 

 



Histopathology – Non-neoplastic 
Findings 

 



Text Tables 

 



Final Statment 

 



 
Discussions/Conclusions 
 

• Detailed discussion of treatment-related 

changes 

• Discussion of why pathologist felt certain 

changes were or were not treatment-

related 

• List specific references as appropriate 

• State NOAEL if appropriate 

 



 



 



Additional Pages 

• Compliance Statement 

• Quality Assurance Statement 

• Signature Page 

 



 



 



Signature Page 

 



Tables 
 

• Summary Tables 

• Individual Animal Microscopic Findings 

• Gross-Micro Correlation Table 

 



Summary Tables 

 



Individual Animal Reports 

 



Gross-micro Correlation Table 

 



Appendices 
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Summary 

• It’s not always about the science 
– Strict scientific discussion will not always do  

the job 
• Remains the foundation of all negotiations 

• Politics may drive final decisions 

 

• If it is perceived to be bad, it is bad 
– Need to reassure the regulator that the test article will not 

cause harm 

 

• Understand the point of view of the regulator 
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Summary 

• The toxicology and pathology evaluations 
should ensure that compound-induced 
alterations are presented 
– Clearly 

– Consistently 

– Accurately 

– Understandably 

 

• Importance of the findings for safety is 
explicitly identified for inclusion in the various 
regulatory documents  
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Conclusions 

• Humans remain the ultimate test species for 
biopharmaceuticals 

 

• Nonclinical studies only provide guidance for the 
physician 

 

• Toxicities in animals may not translate directly to 
humans and vice versa 

 

• Animal studies are not the ultimate source of data 
on side effect profile 



If you would like a copy of 
this presentation and the 

pathology report template, 
please contact me at: 

pmann@epl-inc.com 


