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Agenda

1. What’s FDA Toxicity Grading Scale

2. How to perform Toxicity Grade Analysis



What’s FDA Toxicity Grading Scale



Lab Data
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- Data Categories -

Hematology

• Completed Blood Count

• White Blood Cell Differential

• Coagulation Studies

Data collection

Central lab Local lab 
• QUANTITATIVE

• SEMI-QUANTITATIVE

• ORDINAL

• …  

Result Scale In March 2024, the FDA revised TCG to require 

sponsors to submit two distinct domains for lab 

results.

➢ Structured Data Domains: LB domain for SI 

units and LC domain for conventional units.

➢ Analysis-Driven Creation: ADaM

recommends creating ADLB or ADLC based on 

analysis requirements.

Chemistry

• General Chemistry

• Liver biochemistry

• Kidney function

• Lipid

Urinalysis
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Other criteria: National and Regional Standards (such as FCPI, NMPA).

NCI's Common Toxicity Criteria and the AIDS Division’s Grading Scale, are designed for patients with existing 

conditions and may not be suitable for healthy volunteers (potentially leading to missed adverse events).

It contains 2 tables: 1) for Clinical Abnormalities and 2) for Laboratory Abnormalities.

It categorizes toxicity into four grades for both clinical and laboratory abnormalities: Grade 1 (mild), Grade 2 

(moderate), Grade 3 (severe), and Grade 4 (potentially life-threatening).

FDA (2007) Toxicity Grading Scale

Guidance for Industry: Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers Enrolled in 

Preventive Vaccine Clinical Trials (Food and Drug Administration (FDA, 2007)).

FDA (2007) is extended for other clinical trials for healthy adult and adolescent volunteers.

https://www.fda.gov/media/73679/download
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FDA (2007) Toxicity Grading Scale

Grade 1 Grade 2 Grade 3 Grade 4

CTCAE Term

Category: Metabolism and 

nutrition disorders

Hypernatremia
Sodium >ULN - 150 

mmol/L

Sodium >150 - 155 

mmol/L;

intervention initiated

Sodium >155 - 160 

mmol/L;

hospitalization indicated

Sodium >160 mmol/L;

life-threatening 

consequences

Mild (Grade 1) Moderate (Grade 2) Severe (Grade 3)

Potentially Life 

Threatening 

(Grade 4)

FDA (2007) 

Laboratory Test / Toxicity 

Term 

Category: Chemistry

Sodium - Hypernatremia Sodium 144 – 145 mmol/L
Sodium 146 – 147 

mmol/L

Sodium 148 – 150 

mmol/L
Sodium > 150 mmol/L

Key: ULN=Upper Limit of Normal

Text in gray italic in the table is present in the grading scale but is not applied when grading lab data.

Resource: https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_5.0/

Resource: https://www.fda.gov/media/73679/download

https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_5.0/
https://www.fda.gov/media/73679/download
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What outputs will be performed
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What outputs will be performed
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What outputs will be performed

For Toxicity Grade column: retain the toxicity term for parameters with two directions and grade >= 1 (for example, Hypernatremia: grade 1).



How to perform Toxicity Grade Analysis

1. CDISC Requirements

2. Workflow



CDISC Requirement
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ADLB (ADaMIG 1.1) and ADLBTOX (company standard)

ADLB (ADaMIG 1.3)

ADLBTOX

USUBJID PARAMCD PARAM AVAL BASE

001-0001 SODIUML Sodium -

Hyponatremia

1 0

001-0001 SODIUMH Sodium -

Hypernatremia

1 0



CDISC Requirement
USUBJID SEX AVISIT PARAMCD PARAM AVAL

Unique Subject 

Identifier
Sex Analysis Visit Parameter Code Parameter Analysis Value

002-001 F Screening Sodium
Sodium 

(mmol/L)
115

002-001 F Cycle 04 Sodium
Sodium 

(mmol/L)
132

002-001 F Cycle 05 Sodium
Sodium 

(mmol/L)
144

ATOXDSCL ATOXGRL

Analysis Toxicity Description Low Analysis Toxicity Grade Low

Sodium - Hyponatremia 0

Sodium - Hyponatremia 1

Sodium - Hyponatremia 0

ATOXDSCH ATOXGRH

Analysis Toxicity Description High Analysis Toxicity Grade High

Sodium - Hypernatremia 0

Sodium - Hypernatremia 0

Sodium - Hypernatremia 1

ATOXGR

Analysis Toxicity Grade

0

1

1
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Grade 1: 132 – 134 mmol/L Grade 0: <144 mmol/L

Max(ATOXGRL, ATOXGRH)

ADaMIG 1.3
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SAP Appendix

Workflow

Lab Toxicity Spreadsheet

Core Macros
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SAP Appendix

Each term and grade are described based on the grading scale. 
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Workflow

The above data is sourced from: https://www.fda.gov/media/73679/download

What about 131.5? 

https://www.fda.gov/media/73679/download


Lab Toxicity Spreadsheet

• Excel preconfigured to align with the SAP appendix for these scales

• Used to generate toxicity grade variables (e.g., ATOXGR(H/L), ATOXGRL, ATOXGRH)

• CONDCHK displays grading criteria vertically
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Workflow

131.5 belongs to Grade 2

Grade 0 is assigned to a lab assessment when the lab test is described in the SAP table, but the lab value is not assigned a grade 1 or higher.
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Core Macros

_adtoxgr

Split multiple values from 

one cell like LBSPEC, 

LBSTRESU, TOXFAST, 

TOXSEX into different rows

lbtoxgrade.xlsx _adtoxgr
Import

Transpose CONDCHK

from vertical to horizontal

LBSTRESU=UNIT

#ClearDataClearImpact

Workflow
%adtoxgr: used to create ATOXGR, BTOXGR, ATOXDSCL, ATOXDSCH, ATOXGRL, ATOXGRLN, ATOXGRH, 

ATOXGRHN, BTOXGRL, BTOXGRLN, BTOXGRH, BTOXGRHN based on criteria in LBTOXGRADE spreadsheet.
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_adtoxgr
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Workflow Core Macros
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_adtoxgr

Split multiple values from 

one cell like LBSPEC, 

LBSTRESU, TOXFAST, 

TOXSEX into different rows

lbtoxgrade.xlsx _adtoxgr
Import

Transpose CONDCHK

from vertical to horizontal

LBSTRESU=UNIT

&indsn. _adtoxgr_adlb

#ClearDataClearImpact

Workflow Core Macros

%adtoxgr

Added record number 

variables (RENO) 
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adtoxgr_ adlb
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Core MacrosWorkflow
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Core Macros

_adtoxgr

Split multiple values from 

one cell like LBSPEC, 

LBSTRESU, TOXFAST, 

TOXSEX into different rows

lbtoxgrade.xlsx _adtoxgr
Import

Transpose CONDCHK

from vertical to horizontal

LBSTRESU=UNIT

&indsn. _adtoxgr_adlb

_adtoxgr_gradex0

Left outer join to get grade criteria vars from _adtoxgr.

Workflow

#ClearDataClearImpact

%adtoxgr

Added record number 

variables (RENO) 
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adtoxgr_gradex0

Core Macros
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Workflow
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_adtoxgr

Split multiple values from 

one cell like LBSPEC, 

LBSTRESU, TOXFAST, 

TOXSEX into different rows

lbtoxgrade.xlsx _adtoxgr
Import

Transpose CONDCHK

from vertical to horizontal

LBSTRESU=UNIT

&indsn. _adtoxgr_adlb

_adtoxgr_gradex0

Obtain ATOXGR by applying the 

criteria defined in CONDCHKX as 

conditional statements; 

_adtoxgr_gradec

Character grading:

RESULTNM eq 'CHARACTER'

Numeric grading: RESULTNM eq ‘NUMERIC'

_adtoxgr_graden

#ClearDataClearImpact

Workflow Core Macros

%adtoxgr

Added record number 

variables (RENO) 

Left outer join to get grade criteria vars from _adtoxgr.

CONDCHKX -> LOWX, HIGHX and comparison operator  

%do gr= 0 % 4

AVAL vs LOW&gr. and HIGH&gr.

if the criteria are met, assign the corresponding &gr. value.
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adtoxgr_graden
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Workflow Core Macros



%adtoxgr
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Core Macros

_adtoxgr_gradec

Character grading

Numeric grading

_adtoxgr_graden

_adtoxgr_gradex

• Split the data into ATOXDSCH/ATOXDSCL and ATOXGRH/ATOXGRL based on 

the INDICATR variable

#ClearDataClearImpact

Workflow

• Bi-directional (low/high) are combined back into a single record.

• ATOXGR represents the worst case for two directions and equivalent to ATOXDSCH/ATOXDSCL for one direction

indicatr eq ‘LOW’ -> ATOXDSCL =ATOX; ATOXGRL=ATOXGR;

indicatr eq ‘HIGH’-> ATOXDSCH =ATOX; ATOXGRH=ATOXGR;

LAST.LBTESTCD 

(retain ATOXDSCH/ADTOXDSCL/ADTOXGRH/ADTOXGRL)
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_adtox_gradex

Core Macros
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Workflow
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_adtoxgr_gradec

Character grading:

RESULTNM eq 

'CHARACTER'

Numeric grading

_adtoxgr_graden

_adtoxgr_gradex

&outdsn.

Derive baseline toxicity grade 

vars: BTOXDSCH/BTOXDSCL 

and BTOXGRH/BTOXGRL
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Workflow Core Macros

%adtoxgr

• Split the data into ATOXDSCH/ATOXDSCL and ATOXGRH/ATOXGRL based on 

the INDICATR variable

• Bi-directional (low/high) are combined back into a single record.

• ATOXGR represents the worst case for two directions and equivalent to ATOXDSCH/ATOXDSCL for one direction

indicatr eq ‘LOW’ -> ATOXDSCL =ATOX; ATOXGRL=ATOXGR;

indicatr eq ‘HIGH’-> ATOXDSCH =ATOX; ATOXGRH=ATOXGR;

LAST.LBTESTCD 

(retain ATOXDSCH/ADTOXDSCL/ADTOXGRH/ADTOXGRL)
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Workflow

Final Dataset

Core Macros



%adbilitox: used to update the grade of Bilirubin when ALT or AST tests 

are abnormal.
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Workflow Core Macros

The above data is sourced from: https://www.fda.gov/media/73679/download

https://www.fda.gov/media/73679/download


QC
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Condition x



Thank You!


