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To introduce FDA-iRISK 5.0, enhanced version of FDA’s 
publicly available food safety risk assessment tool. 
Available at https://irisk.foodrisk.org. 
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Today’s Presentation

  Overview of purpose of FDA-iRISK  

  How FDA-iRISK works
−New features in version 5.0
−New case studies 

  Demonstration and examples

  Summary 
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What is FDA-iRISK? 

An interactive, Web-based system that enables users to relatively rapidly 
conduct fully quantitative, fully probabilistic risk assessments of food safety 
hazards. 

• Underwent multiple external peer reviews of the underlying 
     model structure and mathematical equations:     

− focused on microbial and chemical risk assessments

− focused on 2D simulation, streamlined sensitivity analysis, linkages, and shared access

− the latest peer review focused on expanded linkages, flexible approach to defining 
diets, correlated consumption across life stages, and visualization

Enhancements in v5.0: New features released in FDA-iRISK 5.0 at https://irisk.foodrisk.org 

®

https://irisk.foodrisk.org/
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FDA-iRISK Development: A Collaboration of Experts 

 Peer reviews (I,II&III) experts from: Univ. Maryland, Univ. Florida, Technical Univ. 
Denmark, George Washington Univ. Med. Center, Johns Hopkins Bloomberg Sch. 
Public Health, Rutgers Robert Wood Johnson Med. School, Coleman Sci. Consulting, 
Exponent, Texas A&M Univ., CFIA, ANSES

 Peer reviews (IV&V) experts from: Technical Univ. Denmark, Statens Serum Inst. 
Denmark; ANSES, Exponent, Rutgers Univ.  

 Beta-testing experts from:         
Rutgers Univ., Univ. Florida, Technical 
Univ. Denmark, ANSES/EFSA work 
group, BfR, Swedish National Food 
Agency, CFIA, Health Canada, Unilever, 
Nestle, USDA/FSIS



7

Purpose of FDA-iRISK:                                                     
Why invest in risk assessment models/tools?

◼  Allows risk comparisons across many dimensions 

◼ Predicts risks / compares burdens of illnesses for microbial and 
chemical hazards, as well as risks/benefits of dietary patterns     

◼  Quantifies / compares effectiveness of interventions

◼ Separates/ quantifies impact of variability from that of  
    uncertainty in outcomes of a risk assessment

Faster, user-friendly information for timely decisions
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Purpose of FDA-iRISK:
One of Important Risk Assessment Tools

 Informs risk managers of where to look to:
e.g., prioritize risks and allocate resources effectively

 Allows risk managers to evaluate effectiveness of 
interventions:
e.g., potential or equivalent control measures, 
         contribution of compliance to risk management

 Informs risk communicators in:
e.g., developing communication/outreach messages
         focusing on population sub-groups “at increased risk”

Inform 
Decisions
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Recent Case Studies using FDA-iRISK

 (https://doi.org/10.1016/j.jfp.2025.100478) 

(https://doi.org/10.1371/journal.pone.0322948)

https://doi.org/10.1016/j.jfp.2025.100478
https://doi.org/10.1371/journal.pone.0322948


How does FDA-iRISK work? 
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Fundamental Aspects 

of FDA-iRISK

New Features in 

version 5.0

New and Updated 

Case Studies 
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Web Interface: Users Access, Create, Save and Share Scenarios
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Fundamental Aspects of FDA-iRISK

• Provides a model framework, built-in functions, and data-entry 
templates 

− Enables users to enter data and build scenarios 

•Directly connects data on probability and consequence through 
specification of a Risk Scenario (a risk assessment model)

‒ Specific to food-hazard combinations

‒ Describing key aspects and conditions of the hazard, the food, and the 
processing of the food as it relates to the fate of the hazard in the food. 



Note: risk estimates based on data and assumptions made; for illustration purposes only.                For acute exposure, 
option to estimate 

DALYs per Person per Year 

What FDA-iRISK can do – Example: 

Rank Risks from Hazards in Single Food and Multiple Foods

13
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Risk Scenarios (Risk Assessment Models) 
Developed in FDA-iRISK

Hazard

Population

Food(s)

Consumption

model

Number 

of  cases

Population 

burden

Health 

Metric 

template

Dose

Response

Process

model

(Built upon well-established risk assessment methodologies, consistent with Codex working principles. 
https://irisk.foodrisk.org/Documents/FDAiRISKTechnicalDocumentation.pdf) 

https://irisk.foodrisk.org/Documents/FDAiRISKTechnicalDocumentation.pdf


FDA-iRISK Model Structure (Microbial Hazards)

User inputs 
(data required)
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v5.0:
A new feature 
of linkage to 

external tools 
and databases  
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Process Model with i 
Stages

Dose Response Model

Consumption Model 

(number of consumers)

Health Metric

 (DALY, QALY, or COI)

Mean Risk of 

Illness (per 

consumer)

LADD Distribution 

(of a consumer)

Annual Burden 

of Illness

Cases of 

Illness

Exposure Duration 

(total lifespan)

Final Process 

Prevalence

Consumption Model

 (avg daily amt at age “j”)

Final Process 

Concentration 

Consumption Model

 (avg daily amt at age “j”)
Consumption Model

 (avg daily amt at age “j”)

Risk of Illness 

(of a consumer)

Lifetime 
Average 
Daily 
Dose

FDA-iRISK Model Structure (Chronic Chemical Hazards)



FDA-iRISK Model Structure (Chronic Chemical Multifood)
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v5.0:
A new feature 

of defining 
changes in 

diets
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Probabilistic Risk Assessment: 
Evaluating Convergence for Simulation

Appropriately evaluate rare event and right-skewed concentration distribution

18

Amount of growth: overall 0.4-7.7 log10 CFU
(0.8% probability 3.1-7.7 log, and 
0.06% probability 5.0-7.7 log) 

Note: estimates based on data and assumptions made; for illustration purposes only.           
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2D Monte Carlo Simulation in FDA-iRISK

• Simulation Settings 
(default settings)

• Settings are user-
customizable 
(advanced users); 
can define 
multiple sets of 
settings

Enables simultaneously and separately considering variability and uncertainty
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What v5.0 can do – example:
Probabilistic Modeling of Uncertainty and Visualization

Risk estimates show uncertainty results in percentiles

Note: estimates based on data and assumptions made; for illustration purposes only.           



New Features in FDA-iRISK 5.0                 
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New Features added to FDA-iRISK 5.0

• Advanced modeling capacities

• Data importing and sharing 

• Results visualizations

• Ease of utilizing model elements saved in repository 

… in response to peer reviews and comments on 
long term development from peer reviews
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• Linkage to ComBase data and microbial 
growth or inactivation models 

• Linkage to microbial sampling plan OC curve 
from FDA-OC App

• Import chronic multifood consumption 
models

• Correlation of consumption across life stages 

• Chronic multifood consumption models 
parameterized by consumers-only 
distribution and percentage of consumers

• Expanded and more flexible approach to 
defining diets

• Streamlined sensitivity analysis 
parameterization, incl. for chronic multi-food 
multi-hazard scenarios

• Visualization of intermediate results: 
distribution of microbial concentrations 
across process stages

• Visualization of exposure estimates

• Visualization of risk estimates (e.g., illnesses 
and DALYs) for microbial and chronic 
chemical scenarios

And more…
New

New Features in FDA-iRISK 5.0
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Example 1: 
Correlation of Consumption across Life Stages 

• Option to use Rank 
(Spearman) correlation 
to align the consumption 
of individuals across 
their life stages

• Option to include or 
exclude at the scenario 
level
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Example 2: Multifood Consumption Models 
Parameterization for Different Diets

 Define life stage consumption using 
two parameters: 
▪ the cumulative empirical consumption 

distribution

▪ the percentage of consumers included 
in that distribution. 

 Differentiate between the 
consumers-only (eaters) 
distribution and the per capita 
(eaters + non-eaters) distribution.

 Allows the user to define a different 
percentage under different diet 
patterns
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Example 3: Linkage between FDA-iRISK and ComBase
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Example 3: Linkage between FDA-iRISK and ComBase
Readily Creating a Range of Predictive Microbiology Models 
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How FDA-iRISK can support 
risk-based thinking and preventive controls

▪ Predictive microbiology 
modeling 
– Growth, inactivation, etc.

▪ Before: Define initial 
prevalence and level, etc.

▪ After: Connect 
contamination in food to 
other components of a risk 
assessment

Hazard

Population

Food(s)

Consumption

model

Number of  

cases

Population 

burden

Health 

Metric 

template

Dose

Response

Process

model

…Similar applications to risk-based control of chemical hazards.



New and Updated Cases Studies 
Utilizing FDA-iRISK 5.0                 
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Exposure Assessment Models in FDA-iRISK

Hazard

Population

Food(s)

Consumption

model

Health Metric 

template

Dose

Response

Process

model Exposure
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Case Study 1: S. aureus Exceedance in Hypothetical Batter - Exposure Only
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Case Study 1: S. aureus Exceedance in Hypothetical Batter
Using New Feature - Linkage to ComBase



Case Study 1: S. aureus in Hypothetical Batter: 
Concentration Exceedance Test

Note: estimates based on data and assumptions made; for illustration purposes only.           
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Case Study 2: Modeling the impact of variability in L. monocytogenes 
contamination on risk reduction from sampling RTE foods

Hazard: 
L. monocytogenes

Populations: 
65+ subpopulation,
Whole population

Foods:
RTE foods at retail

(no growth
b/w retail and 
consumption)

Consumption 
model: 1 billion 

servings, fixed size 
(113.4g, or 50g)

Number of  

cases 

Risk 

Reduction

Dose Response: 
Exponential model for 65+ 
years subgroup, or marginal 

over all subgroups
(Pouillot et al. 2015)

Process Model: prev. and levels 
between lots (FDA-ARS-FSIS & NFPA 

surveys, Luchansky et al. 2017 & 
Gombas et al. 2003); within lot 

sampling OC curves (ICMSF 2020; 
Pouillot et al. 2024)

[Alternative Scenarios]
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(https://doi.org/10.1016/j.jfp.2025.100478)

We used FDA-iRISK for “rapid” risk assessment evaluating a wide range of scenarios to predict risk with and without sampling.

https://doi.org/10.1016/j.jfp.2025.100478
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Case Study 2: Utilizing v5.0 New Feature

Sample Linkage to Microbial Sampling Plan Outputs from FDA-OC App
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How FDA-iRISK can support risk-based thinking: 

Impact of control measure; food does vs does not support pathogen growth

Growth vs. 
No-Growth:

e.g., risk estimate differs 
by a factor of 2713

No-Test vs. 
Test All Lots:

e.g., risk estimate differs 
by a factor of 15

Note: estimates based on data and assumptions made; for illustration purposes only.           
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Case Study 3: Sample Visualizations of Outputs from Process Model
Concentration and Distribution of Concentrations (Final and Over Process Stages) 

Note: estimates based on data and assumptions made; for illustration purposes only.           



39

Case Study 4: v5_10 Mn in Fruit and Vegetables Scenario 

(updating process model)

Note: Contamination previously defined using 2003-2011 data:



40

v5_10_Mn Scenario: Sample Summary Table on Results Tab
Visualizations – Lifetime Average Daily Dose (LADD) and Risk Estimates

Note: estimates based on data and assumptions made; for illustration purposes only.           



Live Demonstration
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Summary

42
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Summary of FDA-iRISK Capacities

• FDA-iRISK can be 
leveraged to develop 
and implement simple 
to more complex risk 
scenarios transparently, 
reproducibly, and 
relatively rapidly.



44

Summary of FDA-iRISK Capacities

FDA-iRISK as a modeling tool plus … 

• Facilitating broad access to a structured QRA methodology

• Improving risk assessment consistency and efficiency
– Synergy among users, sharing data and results

• Enhancing knowledge organization
– Users can accumulate and access risk scenarios and data in online repository, anytime.

             … A tool for collaborations
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Example Users of FDA-iRISK

• Who are knowledgeable about the hazards, foods and processes they are 
describing

‒ Users may or may not be familiar with risk assessment methodology, particularly as 
it pertains to developing quantitative estimates of risk (may need training)

• Who are interested in a structured, mathematically rigorous tool that 
allows 

‒ New/developing professionals to quickly become capable of developing 
quantitative risk assessments

‒ Experienced risk assessors to more quickly develop simple or complex risk 
assessments
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Example Users of FDA-iRISK

• Direct users
– Risk assessors

– Food safety professionals with some risk modeling experience

– A team of users with different expertise who collaborate 

• Indirect users 
– Who are likely aware of the public health questions to be addressed

– Who can put to practical use results generated from risk 
assessments 
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FDA-iRISK 5.0 
Further Information

Visit FoodRisk.org
https://www.foodrisk.org/resources/display/2 

https://irisk.foodrisk.org 

Visit FDA’s Risk and Safety Assessments (Food) web 
page 
https://www.fda.gov/food/science-research-food/risk-and-safety-
assessments-food  
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https://www.foodrisk.org/resources/display/2
https://irisk.foodrisk.org/
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
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https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
https://www.fda.gov/food/science-research-food/risk-and-safety-assessments-food
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