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INTRODUCTION 

The Health Effects Division (HED) evaluates long-term studies in mice, rats and hamsters 
conducted to assess a chemical’s potential cancer risk to humans.  If the toxicologist determines 
that there is a possible concern for carcinogenicity, a qualitative analyses of the tumor data is 
conducted.  The Cancer Assessment Review Committee (CARC) uses this analysis when 
determining the classification of the carcinogenic potential and the need for quantification of 
human cancer risk.  When quantification is considered appropriate, the quantitative statistical 
analysis estimates an upper-bound excess cancer risk estimate.  Upper-bound cancer risk 
estimates may be calculated using models such as the one-hit, probit, logit, Weibull or Quantal 
multistage models. 

Every HED risk assessment is based on the best science available and includes characterization of 
any uncertainties, either directly or by reference to fully vetted scientific guidance and standard 
operating procedures.  Complex scientific decisions may be based on weight of the evidence 
(WOE) determinations that are discussed within the risk assessment teams and at peer review 
committees and documented in the risk assessment.  Any changes to risk assessments as they 
progress through the regulatory process must be consistent with good science and science policy; 
significant deviations from policy or committee conclusions will be documented in the risk 
assessment or in follow-up committee documentation.  Any committee that has previously 
reviewed a risk assessment that is subsequently changed will be informed of the rationale as to 
why the changes were made.  Any dissenting opinions will be included in the record in accordance 
with the OCSPP Scientific Integrity Policy and elevated to management as appropriate for further 
review. 

A general overview of the procedures to be followed by the Science Information Management 
Branch (SIMB)/HED when conducting these statistical analyses is presented in Chart 1. 

HED currently uses STATOX (Fig. 1) to estimate the cancer risk. This program enable HED to 
perform survival (trend tests:  the Kaplan-Meier Survival Curves, the Cox test, and a generalized 
K/W analysis; as well as pair-wise comparisons of the survival of each dose group versus the 
control), qualitative (Fisher’s Exact and Trend Test, Fatal Tumor and Peto Prevalence) and 
quantitative analyses (QRisk module).  A more detailed description of each of these 
methodologies is provided in separate sections. 

See Appendix 3 for details on installing STATOX on your computer. 
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Chart 1: 
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Step 2:  DATA ENTRY 
Getting Started: 

Before opening STATOX: Create a new subdirectory for each chemical (project) identified 
by the name of the chemical (e.g., C:/STATOX4.5/chemical name).   

To open STATOX: The PC must have Notes Approach Version 9.5 or higher installed. 

There are 2 alternative ways to open STATOX: 

1. double-click the “STATOX.APR” icon on a Windows desktop OR

2. start Lotus Approach first, then open “STATOX.APR” from within Approach

A password dialog box will open. Enter 1638 for the password. 

Figure 3: Main Window Buttons & Menu 
Bar 

When STATOX is launched, the user begins 
at the Main STATOX Window (Fig. 3).  
This window contains three buttons located 
below the banner (New Project, Load 
Project, Save Project), and five drop-down 
menus at the top of the window (Analysis, 
Data Management, Export/Import, Help, 
Quit).  The buttons perform project 
management functions. A project is defined 
as all Risk Assessment Record Numbers for 
a specific chemical.  A project may contain 
more than one Risk Assessment Record 
Number.  Project functions include:  
creating a New Project, Loading a saved 
Project, or Saving the current Project.  The 
drop-down menus are used for editing and 
analyzing. 

The “New Project” button creates a new project in the location specified by the user.  Use of this 
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function requires only the name and location of a new project definition file, for which the user is 
prompted (.prj extention will be added automatically).  User must have created a chemical 
project subdirectory prior to creating a new project, as previously stated (example: 
C:\STATOX4.5\Chemical name).  

The “Load Project” button is used to open an existing, previously saved project. 
The “Save Project” button is used to save the current project (as a chemical.prj file). 

Master Database  Form  

Figure 4: Master Database Form 

To enter data in a new project, click on the 
New Project button (Fig. 3).  Once you 
choose the location for your new database, 
enter a file name–usually the chemical 
name–then click the save button (the .prj 
extension is automatically added).  The 
Master Database form (Fig. 4) will open.   

All fields are to be filled in with 
information obtained from the Qualitative 
Analysis Cover Form (Appendix 1, Form 
1).  The Master Database form is the 
editing and viewing interface for the 
master records.  The “page-up” and 
“page-down” keys are used to scroll 
through the different Risk Assessment 
Record Numbers.  

The Master Database Form requires input 
into the following fields: 

• Risk Assessment (the Risk Assessment Record Number)
• Chemical
• Species
• Dose Unit
• Time Unit
• Sex
• Number of Dose Groups (including controls)
• Doses (including 0 for controls)
• The Comment Field, to be filled out as needed
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Data Configuration for Fisher’s Exact and Trend Test 

To configure data for Fisher’s Exact and Trend Test (refer to Configure Data screen, Fig. 9, 
or the Analysis screen, Fig. 13): 

1. Select Risk Assessment Record Number of interest.
2. Select (with “+” mark) appropriate Lesion(s), separately and combined.  For questions

regarding appropriate combinations of tumor morphology, consult HED’s pathologist.
3. Select Doses (all doses should be selected as the default)
4. Select Dispositions

Death on Study and Final Sacrifice should always be selected (“+” mark) 

Accidental Kills before 52 Weeks: Animals that are accidentally killed 
(accidental kills) before 52 weeks, with or without tumors, are usually excluded 
from analysis.  However, when the first tumor occurs (in a death on study 
animal) before the accidental kill, accidental kill animals are included in the 
analysis.  The Qualitative Memorandum should contain a footnote listing the 
excluded accidental kills with tumors, indicating the week of death and dose 
group. 

Interim sacrifice animals and Minimum Time of Death (TOD): 

IF the tumor 
selected first occurs THEN 
before interim sacrifice: 
orat interim sacrifice AND the tumor is 
in a death on study animal: 

Include interim sacrifice animals and adjust Minimum TOD (in 
weeks) to time of first lesion (refer to Lesion Table (Fig. 11) and List 
All Animals Table (Fig. 12) to determine time of first lesion and/or 
disposition). 

after interim sacrifice: 
or 

at interim sacrifice AND the tumor is in 
an interim sacrifice animal: 

Exclude interim sacrifice animals and adjust Minimum TOD (weeks) 
to interim sacrifice week plus one week (refer to Lesion Table (Fig. 
11) and List All Animals Table (Fig. 12) to determine time of first
lesion and/or disposition); make note on table in qualitative risk
assessment memorandum indicating how many animals in interim
sacrifice group had tumor and in which dose groups they occurred.

Click the Apply Selection button.  When the Apply Selection button is clicked, a pop-up 
window (Fig. 10) will appear with the current configuration selection listed.  Check the 
information for accuracy.  Click on the OK button to close this window. 

Click the Analysis button on the Configure Data screen (Fig. 9) to display the Analysis 
selection screen (Fig. 13). 
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Explanation of Fisher’s Exact Test and Trend Tests Table (Fig. 21): 

The Fisher’s Exact test evaluates pair-wise comparisons of the treated dose groups with the 
controls.  The output table consists of columns for the control and each treated dose group.  The 
first two rows under each dose contain the tumor count and percentage of tumors (the number in 
parenthesis). The third row indicates the statistical significance (p-values) for each treated dose 
group versus the control (i.e., the statistical significance of the pair-wise comparison of the 540 
ppm dose group with the controls is p = 0.50000). 

There are 3 trend tests: 

• The Cochran-Armitage test is the linear trend test usually used in HED reports. See
exception in the footnote.4

• Tarone’s test is also a test of linear trend, however, it adjusts for animals that died before
the first occurrence of the tumor.  Instead of using the total number of animals examined
for the response of interest, Tarone’s test uses only those animals that were examined for
the response of interest and have a time of death greater than or equal to the time of first
occurrence of that tumor.

• The Poly-3 test is a test of trend and also makes an adjustment for animals that died
before the first occurrence of tumor. However, instead of using the total number of
animals examined for the response of interest as with Tarone’s test, the Poly-3 test
weights each animal and uses the sum of these weights in computing the test statistic.

4  For “small” (< 10) numerators (tumor counts), the Exact test for trend is more precise than 
any of the trend analyses of the Fisher’s Exact and Trend Test (Fig. 21).  The ad Hoc Analysis 
(Fig. 23) should be run to determine the Exact test for trend. 
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Data Configuration for Peto Prevalence Test 

To configure data for Peto Prevalence Test (refer to Configure Data screen, Fig. 9, or the 
Analysis screen, Fig. 13): 

1. Select Risk Assessment Record Number of interest.

2. Select (with “+” mark) appropriate Lesion(s), separately and combined.  For questions
regarding appropriate combinations of tumor morphology, consult HED’s pathologist.

3. Select Doses (all doses should be selected as the default)

4. Select Dispositions

Death on Study and Final Sacrifice should always be selected (“+” mark) 

Accidental Kills: Animals that are accidentally killed (accidental kills), with or 
without tumors, are usually excluded from analysis.  However, when the first 
tumor occurs (in a death on study animal) before the accidental kill, accidental kill 
animals are included in the analysis.  The Qualitative Memorandum should 
contain a footnote listing the excluded accidental kills with tumors, indicating the 
week of death and dose group. 

Interim sacrifice animals and Minimum Time of Death (TOD): 

IF the tumor 
selected first occurs THEN 
before interim sacrifice: 
orat interim sacrifice AND the tumor is 
in a death on study animal: 

Include interim sacrifice animals and adjust Minimum TOD (in 
weeks) to time of first lesion (refer to Lesion Table (Fig. 11) and List 
All Animals Table (Fig. 12) to determine time of first lesion and/or 
disposition). 

after interim sacrifice: 
or 

at interim sacrifice AND the tumor is in 
an interim sacrifice animal: 

Exclude interim sacrifice animals and adjust Minimum TOD (weeks) 
to time of first lesion in a death on study animal (refer to Lesion Table 
(Fig. 11) and List All Animals Table (Fig. 12) to determine time of 
first lesion and/or disposition); make note on table in qualitative risk 
assessment memorandum indicating how many animals in interim 
sacrifice group had tumor and in which dose groups they occurred. 

Click the Apply Selection button.  When the Apply Selection button is clicked, a pop-up 
window (Fig. 10) will appear with the current configuration selection listed.  Check the 
information for accuracy.  Click on the OK button to close this window. 
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Step 4:  QUALITATIVE MEMORANDUM 

After the Qualitative Statistical Analyses are completed, the statistician obtains a TXR number 
for the memorandum. The electronic copy of the final memorandum is saved in IHAD with the 
TXR number that is assigned to it.  A signed hard copy of this memo is sent to the requesting 
toxicologist for inclusion in the CARC briefing package via the HED Plum Folder Process. 

The CARC evaluates the carcinogenic potential of the pesticide in question and determines 
the need for additional statistical evaluation (i.e., Quantitative Statistical Analysis).  
Nothing additional is required unless requested by the CARC. 
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Step 6:  QUANTITATIVE MEMORANDUM 

After the Quantitative Statistical Analysis is completed, the statistician obtains a TXR number 
for the memorandum. The signed memorandum should be sent to the toxicologist of record via 
the HED Plum Folder Process.  The final electronic copy of the memorandum is saved in IHAD 
with the TXR number that is assigned to it. 
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Appendix 1: Qualitative 
Analysis Forms: 
Study/Tumor Information, 
Individual and Expanded 
Data Entry 

Form 1.  Qualitative Analysis Study/Tumor Information 

Form 2.  Qualitative Analysis Individual Animal Data Entry Form 

Form 3.  Qualitative Analysis Expanded Individual Animal Data Entry Form 
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Form 1.  QUALITATIVE ANALYSIS COVER FORM

Risk Assessment Record Number (Assigned by SIMB Statistician) ____________ 

Chemical ___________________________________ P.C. Code __________________ MRID Number

Project Number    

Study Laboratory ________________________________________________________________________________

Study Date ___________________________________ Duration (Months/Weeks/Days) _______________ 

Study Number  _________________________________ Pathologist _______________________________ 

Species ____________ Strain ____________________________________ Sex ______________

Registrant/Sponsor ____________________________________________________________________ 

Route of Administration ___________________________________________________________________________ 

Dose Units: ______ ppm  OR _______ mg/kg/day      Time Units: ______ days OR _____ weeks 

Actual Doses: _____________ ___________________  Dosage Days Per Week _____________ 

HED Reviewer ____________________________________________________  Phone: _______________________ 

HED Statistician __________________________________________________   Phone: _______________________ 

Tumors of Concern
Tissue/ Tumor Morphology Codes*   Tissue/Description of Tumor Morphology

   A            ________/ ________ ____________/_______________________________________

   B             ________/ ________ ____________/_______________________________________

   C        ________/ ________ ____________/_______________________________________

   D        ________/ ________ ____________/_______________________________________

   E             ________/ ________ ____________/_______________________________________

   F       ________/ ________ ____________/_______________________________________

   G        ________/ ________ ____________/_______________________________________

   H        ________/ ________ ____________/_______________________________________

* Tissue Code: T1, T2, etc.
Morphology Code: M1, M2, etc.
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Appendix 2: 
QC/QA Data Entry 

Check Lists 

QC/QA Check List 1.  Lesion Table 

QC/QA Check List 2.  Animal List Table 

QC/QA Check List 3.  Survival Table 

QC/QA Check List 4.  Mortality Table
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Appendix 3: 
STATOX Installation 

and SQL File 
Trouble Shooti ng 

1. First Time Installation Instructions

2. Trouble Shooting SQL File Problems



1. Installation Instructions

Steps for application installation: 

 
1. Unzip STATOX Installation.zip to your hard drive (C: drive)
2. Install Lotus SmartSuite from C:\STATOX Installation\Lotus SmartSuite (setup.exe) 

Select “Custom” and install only 1-2-3 and Approach
3. Install DOSBox from C:\STATOX Installation\DOSBOX\DOSBox0.74-win32-installer.exe 

Accept all defaults
4. Grant the (authenticated) user full control rights to C:\Program Files (x86)\DOSBox-0.74\
5. Copy the folder C:\STATOX Installation\Statox4.5 to the root of the C: drive
6. Grant the (authenticated) user full control rights C:\Statox4.5
7. In the C:\Users\<username>\AppData\Local\DOSBox\ directory then rename 

dosbox-0.74.conf to orig_dosbox-0.74.conf
[Note: In Windows the AppData folder is hidden. In File Explorer, select View > Show > 
Hidden Items to make the folder visible]

8. Copy dosbox-0.74.conf from C:\STATOX Installation\DOSBOX\Win7_Statox_DOSBox\ 
to C:\Users\<username>\AppData\Local\DOSBox\

9. Place a shortcut to C:\Statox4.5\STATOX.APR on the user’s desktop

54 
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2. Trouble Shooting SQL File Problems

1. Open the file Statox.ini (it’s probably under C:\Statox4.5\Statox.ini).
2. Look at the path set in the Statox.ini file.
3. Check your hard drive and see that the designated path exists (the Statox.ini file probably

points to a file folder that doesn't exist).
4. If, for example, Statox.ini points to C:\Statox4.5\ChemicalX\ChemicalX.prj, but no

ChemicalX subdirectory exists and you're working on ChemicalY, that's your problem -
the ChemicalY.prj files point to the correct subdirectory, but the Statox.ini file points to a
different subdirectory (in this example, it points to ChemicalX).

5. In the above example, you should create a subdirectory for the chemical ChemicalX.
6. Copy all 11 of your ChemicalY files into it (doesn't matter what chemical you use to create

this "dummy file").
7. Change the prj file name to ChemicalX.prj.
8. Launch STATOX with "user" password.
9. Load the ChemicalY project file (which is now called ChemicalX.prj).
10. Do your edits or run your stats.
11. Save the project as ChemicalY.prj.
12. The next time you launch STATOX, it will look at the Statox.ini which now points to the

ChemicalY files.




