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TABLE 1. Number of laboratory-diagnosed bacterial and parasitic infections, hospitalizations, deaths, outbreak-associated infections, crude
incidence, and incidence rate ratios compared with 2016-2018 average annual incidence, domestic incidence, and Healthy People 2030
incidence targets,* by pathogen — Foodborne Diseases Active Surveillance Network, 10 U.S. sites,t 20225

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol. 72/ No. 26 June 30,2023 No. (%) Healthy

People 2030
Preliminary Incidence and Trends of Infections Caused by Pathogens Outbreak- Crude average Crude (domestic)

Transmitted cng;H;ﬂ:ﬁ:ﬂofz?fu_u :og;:::%ezgiseases Active Infections,’ associated incidence  incidence IRR Domestic  incidence
e Pathogen no. Hospitalizations**  Deathstt infections$%  2016-2018 20221 (95%Crl)***  incidencettt  target

Misanda ). Dielabay, PADY; Hazel |. Shah, MPH!; Daniel Lowell Weller, PhDY; Logan C. Ray, MPHL; Kick Smith, DVM, PRDY; Sumanne McGuire,
MPH?; Rasalie T. Trevejo, DVM. PRIV; Elsine Scallan Walrer, PhDY; Karie Wymore, MPHE: Tamsra Risman, MPHT: Marcy McMillian, MPH; Sarah .
Larheop, [VM, P, Bethany LaClair, M, Michelle M. Boyle, MPEY, Stic Flarris, VMY Joanna Zablorsky-Kufel, ROV, Kennedy Houck, Bacteria

N D ML Gt ! Bl o MO0 B MO T B Gl M e Campylobacter 9,751 1,938(19.9) 42 (0.4) 59 (0.6) 18.8 192 1.02(0.96-1.08) 17.4 109
fom major fodborne pabogensre  CC, 10 e heslehdeparmens,te US. Deparien Salmonella 8285  2228(269) 62 (0.7) 756 (9.1) 17.0 163 0.95(0.89-1.02) 145 15

mspmmhl.c for an estimared 9.4 million 1llnr_1m SIS 000 of Agriculiure’s Food Safery and Inspection Service (FS15),

haspitalizations, and 1,350 deaths in the United Stares (). and the Faod and Deug Administration (FDA) collaborate o STECS55 2,882 582(20.2) 11 (0.4) 78(2.7) 53 57 1.18(1.02-1.386) 46 37

To evaluare progress woward g ion of enteric infections in conduct active population-based surveillance of the FoodNer 199 +Ht
the United Seates, the Foodborne Discases Active Surveillnce carchment area,” which included an estimated 51 million STEC 0157 301 — R e 09 0.6 0.76 {0.55—0.86} e MNA

Nerwerk (FoodNet) conduces surveillance for Jab«rnmry

dliagnoscd infectons cavsd by sight pat T B cchmvm s G, G iy Mipeen STEC non-01571%" 992 — e e 2.1 20 0.92(0.77-1.13) — R NATTTT

Oeepon, alifomn, Codaradis,
e e e o Shigella 2,478 758 (30.6) 6(0.2) 136 (5.5) 5.1 49 0.95 (0.75-1.18) 3.9 NATT
w0 behasioral mosificaions, public healch inserventions, and | INSIDE Yersinia 1,003 200(19.9) 5(0.5) 6 (0.6) 0.9 2.0 2.41(2.03-2.88) 1.9 NATTTT

changes in health care—secking and resting pracrices during 707 Prevalance of Adversa Childhood Experiences

the COVID-19 pandemic. This repore presents preliminary Among U5, Adults — Behavioral Risk Factor V{Ibﬂ.ﬂ 504 117 {23_2} 13 [26} 0 {—) 0.8 1.0 157 |:1 37-1.81 } 09 NAT-'—H-

estimates of pathogen-specific annual incidences during 2022, Surveillance System, 2011-2020 . . 5566
compared with average annual incidences during 2016-2018, 716 Hepatitis C Vins Clearance Cascade — United States, Listeria 136 128 {9‘41 } 30 {221 } 7 (51 ) 0.3 0.3 1.06 {093—1 .22} e 0.22
the reference period for the U.S. Department of Health and 2013-2022
Human Services' Healthy People 2030 rargers (7). Many pan- 721 llicitly Manufactured Fentanyl-Involved Overdose Parasite
demic interventions ended by 2022, resulting in a resumption Deaths with Detected Xylazine — United States,
o oubreak, international tevl andother xceor leading 10 January 2019-June 2022 Cyclospora 440 30(6.8) 1(0.2) 54(12.3) X 4.77 (2.60-10.7)
enteric infections. During 2022, annual incidences of illnesses 728 Disparities in COVID-19 Dissase Incidence by Income
caused by the parh [ & . Saal i, Shigella, and Vaccination Coverage — &1 Communities, Total 25'479 5 981 (23 5]. 170 (0 7]. ‘l 096 (4 3)
and Listeria were similar to average annal incidences during . LOS Ar;gele&hlf:_lff:l;\;-ilt{lr 1023—5§ntekmbrer 2021
otes from the Field: Multistate Outbreak of . . . B - .

ﬁfjj}f‘f{;“}“ﬁ;’q"‘fﬁ’ﬁ ‘;,f;,‘:g:n‘;“}";{mf:,',‘f Escherichia collO157H7 Infections Linked to Abbreviations: CIDT = culture-independent diagnostic test; Crl = credible interval; HHS = U.S. Department of Health and Human Services; IRR = incidence rate ratio;
[ hlsllcr National Fast-Food Chain — United States, 2022
test (CIDT) usage likely mmnhun:d . ”mﬁmd d:m:unn by 734 Notes from the Field: O_utbreak of Cryptosporidiosis
identifying infecrions thar would have remained underected Among Calleglate Swimmers and Evidence of
before widespread CIDT usage. Reducing pathogen contami-
nation during poulery shughter and processing of leafy greens
requires collaboration ameng Food growers and processors,
retail stores, restaurants, and regularors. |
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FoodNet Surveillance

Foodborne Diseases Active Surveillance Network (FoodNet)

Active Laboratory Surveillance

FoodNet has conducted population-based surveillance for laboratory-diagnosed infections caused by Campylobacter,
Listeria, Salmonella, Shiga toxin-producing Escherichia coli (STEC) 0157, Shigella, Vibrio, and Yersinia since 1996; Cyclospora

since 1997; and STEC non-0157 since 2000. FoodNet also conducted surveillance for Cryptosporidium from 1997 through
2017. FoodNet began to collect information on infections identified by culture-independent methods in 2009 for STEC and
Campylobacter and in 2011 for Listeria, Salmonella, Shigella, Yersinia, and Vibrio.

FoodNet is an active surveillance system, meaning that public health officials routinely communicate with more than 700
clinical laboratories serving the surveillance area to identify new infections and conduct periodic audits to ensure that all
infections are reported.

FoodNet collects information on laboratory-diagnosed infections identified by culture or culture-independent diagnostic te
(CIDT) for bacterial pathogens and microscopy or polymerase chain reaction (PCR) for parasites. Personnel at each FoodN§g
site collect information about cases of infection and share that information with CDC through FoodNet's database. The
information includes

hospitalizations occurring within 7 days of the specimen collection date,

the patient’s status (alive or dead) at hospital discharge (or at 7 days after the specimen collection date if the pag
not hospitalized),

whether the patient traveled abroad in the 7 days before illness began, and

selected food and environmental exposures.

lliness reported to
surveillance

~

Laboratory
identifies pathogen

Laboratory tests for
pathogen

Specimen submitted
for testing

Person seeks
medical care
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Why estimate foodborne illnesses?

= Surveillance data only represents tip of
the iceberg

— Many illnesses not reported to surveillance

* “Foodborne” pathogens can be
transmitted via other routes

— Estimate illnesses transmitted through food




Why estimate foodborne illnesses?

* Foodborne illness estimates inform:
— Prioritization of policies and programs
— Allocation of resources
— Targeted educational initiatives

— Risk ranking, cost estimates etc.




Approaches used to estimate illnesses

= |lInesses estimated using variety of data sources
= Four approaches used to estimate illnesses

: Syndrome or
Surveillance Direct population data Inferred
data scaled-up T e e

Scallan Walter et al. Estimating the Number of llinesses Foodborne Pathog Dis. 2021 Dec;18(12):841-858.
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Surveillance scaled-up approach

We know the number of

lliness reported to

reported ilinesses surveillance

Laboratory
identifies pathogen

Laboratory tests for
pathogen

Specimen submitted
for testing

We want to estimate total
domestically acquired medical care
foodborne illnesses




I @
Surveillance scaled-up approach

Reported ilinesses

lliness reported to
surveillance

Under-diagnosis

Laboratory
\ identifies pathogen

Under-diagnosis

Laboratory tests for

pathogen

Test sensitivity

Specimen submitted
for testing

Adjusted for:

Lab testing practices

Person seeks
medical care

Specimen submission

Medical care seeking
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Adjusting for under-diagnosis

= Variety of data sources used, including expert opinion

* Medical care-seeking & specimen submission

— Population surveys asking about diarrheal illness and related

medical care visits e

= |Laboratory testing and test sensitivity

— Surveys of laboratory practices, literature

.

Under-diagnosis

Test sensitivity
Lab testing practices

Specimen submission

Medical care seeking
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Direct Approach

= Measures all relevant illnesses in defined source
population

— Prospective cohort studies of people in the community

— Serological surveys (e.g., Toxoplasma) or cross-sectional
surveys (e.g., ciguatera fish poisoning)



Syndrome/population data scaled-down

Syndrome Population data

" Begins with the number of " Begins with the number of
illInesses manifested by a people in a population and
specific syndrome and estimates the proportion
estimates % caused by a who became ill
specific agent — E.g., % of children <5 year

— E.g., % acute gastroenteritis who experience an episode

illnesses caused by norovirus of rotavirus



Inferred

= Data from another pathogen, a syndrome, a treatment
for a specific infection, or from another location used to
inform the number of illnesses caused by that pathogen

— E.g., adrug used to treat tapeworm infestation, STEC illnesses
extrapolated from data on HUS



Estimating “foodborne” ilinesses

= Determine for pathogen % proportion attributable
to food

— QOutbreak data
— Epidemiological studies
— Expert elicitation




Burden assessment not “exact science”

* Driven by availability and quality of data

— in that country or region, at that time
* Many ad hoc choices are made along the way

e End resultis a set of “best estimates”



Estimating foodborne burden is an “art”

= Requires contextual knowledge, clinical knowledge,
and a broad epidemiological toolbox

— Relies on a network of experts

= Precision but not ‘uncertainty-induced’ paralysis

= Creativity and plausibility



Comparing burden estimates (don’t!)

= Methods and approaches do (and should change)
— more refined methods and
— improved and new data sources

= Because of changes, cannot compare the new and
old estimates for the purpose of assessing trends

— comparing apples and oranges



Foodborne Trends Foodborne Burden

Centers for Disease Control and Prevention

Weekly /Vol. 72 / No. 26

Morbidity and Mortality Weekly Report
June 30,2023

Preliminary Incidence and Trends of Infections Caused by Pathogens
Transmitted Commonly Through Food — Foodborne Diseases Active
Surveillance Network, 10 U.S. Sites, 2022
Miranda J. Delaboy, PhDY; Hazel J. Shah, MPH!; Daniel Lowell Weller, PAD!; Logan C. Ray, MPHY; Kick Smith, DVM, PhD2; Sazanne McGuire,

MPH?; Rosalie T. Trevejo, DVM, PRD4; Eline Scallan Walker, PhDS; Katie Wymore, MPH! \(I'H McMillian, MPH®; Sarah
Lathrop, DVM, PhD?; Bethany LaClair, MPH'%; Michelle M. Boyle, MPH!!; Stic Harris M2 Z ufel, PhD'S; Mnn«ly Hou\i.

ach year, infections from major foodborne pathogens are
responsible for an estimated 9.4 million illnesses, 56,000
hospitalizations, and 1,350 deaths in the United States (7).
To evaluate progress toward prevention of enteric infections in
the United Seates, the Foodborne Discases Active Surveillance
Network (FoodNet) conducts surveillance for laboratory-
diagnosed infections caused by cight pathogens transmitted
commonly through food at 10 U.S. sites. During 2020-2021,
FoodNet detected decreases in many infections that were due
10 behavioral modifications, public health interventions, and
changes in health care-secking and testing practices during
the COVID-19 pandemic. This report presents preliminary
estimates of pathogen-specific annual incidences during 2022,
compared with average annual incidences during 2016-2018,
the reference period for the U.S. Department of Health and
Human Services' Healthy People 2030 targets (2). Many pan-
demic interventions ended by 2022, resulting in a resumption
of outbreaks, international travel, and other factors leading to
enteric infections. During 2022, annual incidences of illnesses
caused by the pathogens Campylobacter, Salmonella, Shigella,
and Listeria wete similar to average annual incidences during
2016-2018; however, incidences of Shiga toxin-producing
Excherichia coli (STEC), Yersinia, Vibrio, and Cyclospora ill-
nesses were higher. Increasing culture-independent diagnostic
test (CIDT) usage likely contributed to increased detection by
identifying infections that would have remained undetected
before widespread CIDT usage. Reducing pathogen contami-
nation during poultry shughter and processing of leafy greens
requires collaboration among food growers and processors,
retail stores, restaurants, and regulators.

us.

of Agriculture’s Food Safety and Inspe i

and the Food and Drug Administration (H)Ai collaborate to
conduct active population-based surveillance of the FoodNet
carchment area,” which included an estimated 51 million

* The FoodNes carchment includes Connecticut, Georgia, Maryland. Minnesora.
New Mexio, Oregon. Tenncsee, and sdlected counties in Califonia, Colorado,
and New York.

INSIDE

707 Prevalence of Adverse Childhood Experiences
Among U.S. Aduits — Behavioral Risk Factor
Surveillance System, 2011-2020
Hepatitis C Virus Clearance Cascade — United States,
2013-2022
llicitly Manufactured Fentanyl-involved Overdose
Deaths with Detected Xylazine — United States,
January 2019-June 2022
Disparities in COVID-19 Disease Incidence by Income
and Vaccination Coverage — 81 Communities,
Los Angeles, California, July 2020-September 2021
Notes from the Field: Multistate Outbreak of
Escherichia coli 0157:H7 Infections Linked to a
National Fast-Food Chain — United States, 2022
Notes from the Field: Outbreak of Cryptosporidiosis
Among Collegiate Swimmers and Evidence of
Secondary Transmission — Massachusetts and
Rhode Island, 2023
QuickStats

of Health and Human Services

Centers for Disease Control and Prevention

Foodborne lliness Acquired in the
United States—Major Pathogens

Elaine Scallan,' Robert M. Hoekstra, Frederick J. Angulo, Robert V. Tauxe, Marc-Alain Widdowson,
Sharon L. Roy, Jeffery L. Jones, and Patricia M. Griffin

Estimates of foodbome iliness can be used to direct
food safety policy and Interventions. We used data from ac-
tive and passive surveliance and other sources 1o estimate
that each year 31 major pathogens acquired in the United
States caused 9.4 millon episodes of foodbome lliness
(90% credible interval (Crf) 6.6-12.7 million), 55,961 hos-
pitalizations (90% Crl 39,534-75,741), and 1,351 deaths
(90% Crl 712-2,268). Most (58%) llinesses were caused
by norovirus, followed by nontyphoidal Saimonella spp.
(11%), Clostridium perfringens (10%), and Campylobacter
spp. (9%). Leading causes of hospitalization were nonty-
phoidal Salmonella spp. (35%). norovirus (26%), Campy-
lobacter spp. (15%). and Toxoplasma gond¥ (8%). Leading
causes of death were nontyphoidal Saimonella spp. (28%).
T. gondil (24%), Listeria monocytogenes (19%), and norovi-
rus (11%). These estimates cannot be compared with prior
(1999) estimates 0 assess trends because different meth-
ods were used. Additional data and more refined methods
can improve future estimates.

E stimates of the overall number of episodes of foodborme
illness are helpful for allocating resources and priori-
tizing interventions. However, arriving at these estimates
is challenging because food may become contaminated
by many pts (¢.2., a variety of bacteria, viruses, para-
sites, and chemicals), transmission can occur by nonfood
mechanisms (¢.g., contact with animals or consumption of
contaminated water), the proportion of disease transmitted
by food differs by pathogen and by host factors (e.g. age
and immunity), and oaly a small proportion of illnesses
are confirmed by laboratory testing and reported to public
health agencies

Laborator sed surveillance provides crucial infor-
mation for assessing foodbome discase trends. However,

Author affiiation: Centers for Disease Control and Prevension, Al-
fanta, Georgia, USA
DOI: 10.3201/eid1701.P11101

because only a small proportion of illnesses are diagnosed
and reported, periodic assessments of total episodes of ill-
ness are also needed. (Hereafter, episodes of illness are
referred to as illnesses.) Several countries have conducted
prospective population-based or cross-sectional studies to

supplement surveillance and estimate the overall number of

foodbore illnesses (/). In 2007, the World Health Organi-
zation launched an initiative to estimate the global burden
of foodborne diseases (2).

In 1999, the Centers for Discase Control and Prevention
provided comprehensive estimates of foodborne illnesses,
hospitalizations, and deaths in the United States caused by
known and unknown agents (3). This effort identified many
data gaps and methodologic limitations. Since then, new
data and methods have become available. This article is |
of 2 reporting new estimates of foodbome diseases acquired
in the United States (hereafter referred to as domestically
acquired). This article provides estimates of major known
pathogens:; the other provides estimates for agents of acute
gastroenteritis not specified in this article (4).

Methods

Adequate data for preparing national estimates were
available for 31 pathogens. We estimated the number of
foodborme illnesses, hospitalizations, and deaths caused
by these 31 domestically acquired pathogens by using data
shown in the online Appendix Table (www.cdc.gov/EID:
content/17/1/7-appT.htm) and online Technical Appendix
1 (www.cde.gov/EID/content/1 7/1/7-Techapp].pdf).

Data were mostly from 2000-2008, and all estimates
were based on the US population in 2006 (299 million per-
sons). Estimates were derived from statistical models with
many inputs, each with some measure of uncertainty (5).
To reflect this uncertainty, we used probability distribu-
tions to describe a range of plausible values for all model
‘Current affiiaton: Colorado School of Public Health, Aurcra,
Colorado, USA

Emerging Infectious Diseases « www.cdc.govieid « Vol. 17, No. 1, January 2011

https://www.cdc.gov/foodnet/reports/preliminary-data.html
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Foodborne llilness Acquired in the

United States—Major Pathogens

Elaine Scallan,' Robert M. Hoekstra, Frederick J. Angulo, Robert V. Tauxe, Marc-Alain Widdowson,

Sharon L. Roy, Jeffery L. Jones, and Patricia M. Griffin

Scallan et al. Emerg Infect Dis. 2011;17(1):7-15.

RESEARCH

Foodborne lliness Acquired in the

United States—Unspecified Agents

Elaine Scallan,! Patricia M. Griffin, Frederick J. Angulo, Robert V. Tauxe, and Robert M. Hoekstra

Scallan et al. Emerg Infect Dis. 2011;17(1):16-22.
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http://www.cdc.gov/ncidod/eid/index.htm

HOW COMMON IS
FOOD POISONING?

AN ESTIMATED ]. in 6
Americans get sick

FROM FOODBORNE DISEASES

every year.




Major pathogens causing illness,
hospitalization and death, 2006

Salmonella (non-typhoidal), norovirus, Campylobacter spp.,
Toxoplasma gondii, E. coli 0157, Listeria, Clostridium perfringens

Norovirus — Salmonella — Salmonella
(I) 4,0IOO

Norovirus Toxoplasma

Salmonella

Campylobacter Listeria

Toxoplasma Norovirus

Campylobacter

]
C. perfringens -

E. coli 0157 Campylobacter

o 1 1 1 1
o
o]
N
=
o
N
> 4
o
N
3
o
N
> -
o
w
8
o
w
& A
o
Eay

llinesses Hospitalizations Deaths



Table 1

Modeling approaches used to estimate the total number of illnesses for different types of data, United States*

Pathogens for which laboratory-confirmed illnesses were scaled up

Active surveillance data  Passive surveillance data  Outbreak surveillance data  Pathogens for which US population was scaled down

Campylobacter spp. Brucella spp. Bacillus cereus Astrovirus
Cryptosporidium spp. Clostridium botulinum Clostridium perfringens Norovirus
Cyclospora cayetanensis Giardia intestinalis ETEC: Rotavirus
STEC 0157 Hepatitis A virus Staphylococcus aureus Sapovirus
STEC non-0157 Mycobacterium bovis Streptococcus spp. group A Toxoplasma gondii
Listeria monocytogenes Trichinella spp.
Salmonella spp., nontyphoidalz Vibrio cholerae, toxigenic
S. enterica serotype Typhi Vibrio parahaemolyticus
Shigella spp. Vibrio vulnificus
Yersinia enterocolitica Vibrio spp., other

Scallan et al. Emerg Infect Dis. 2011;17(1):7-15.




Health People 2030 Pathogens

= Campylobacter, Listeria, STEC, and liness reported to

Salmonella infections
= Relied heavily on FoodNet data

surveillance

Laboratory
identifies pathogen

Laboratory tests for

- . pathogen
FoodNet Surveillance

Specimen submitted

-oodNet Population Survey data for testing

~oodNet Laboratory Surveys medieal care




Campylobacter spp., Listeria, Salmonella,
STEC illnesses

" Number of cases reported to
FoodNet

" Estimated number of laboratory-
confirmed cases in the U.S.

" Cases in FoodNet (by year and site)
applied to U.S. population

Surveillance area includes 15% of US
population (~51 million people)

" Assumed no under-reporting



Campylobacter spp., Listeria, Salmonella,

STEC illnesses

* Test sensitivity

— Based on data from the literature

= Laboratory testing

— Frequency based on FoodNet
Laboratory Surveys

— SME opinions (Listeria)

lliness reported to
surveillance

Laboratory
identifies pathogen

Laboratory tests for

pathogen

Specimen submitted
for testing

Person seeks
medical care




Campylobacter spp., Listeria, Salmonella,
STEC illnesses

" Probability of medical care-seeking and surveillance
stool sample submission from FoodNet L aboratory
POpu|ati0n Survey identifies pathogen

Laboratory tests for

— Separately for people with bloody (severe) and pathogen
non-bloody diarrhea (mild)

Specimen submitted
for testing

" Assumed to have high rates of medical
care seeking (Listeria) by




Domestically Acquired, Foodborne

= % illnesses acquired while traveling outside U.S.
determined from FoodNet

— Remaining proportion considered domestically acquired

= % foodborne based on a variety of sources

— Including outbreak data, case-control studies



Campylobacter spp., Listeria, Salmonella,
STEC hospitalizations and deaths

= % of laboratory-confirmed cases hospitalized or died
(year and FoodNet site)

— applied to estimated number of laboratory-confirmed illnesses

* Underdiagnosis:
— Doubled to account for under-diagnosis



Complications and Sequelae
from foodborne pathogens

= National foodborne estimates published in 1999 and
2011, do not include complications and sequelae

* The burden of which is substantial, and
— Acute complications (e.g., HUS, sepsis)

includes:

— Autoimmune and inflammatory responses (e.g., GBS, ReA)

— Chronic gastroenteric disease (e.g., IBS)
— Chronic consequences of toxoplasmosis
— Chronic outcomes of listeriosis

Hoffmann, Scallan Walter Foodborne Pathog Dis. 2020 Mar;17(3):172-177.
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incidence of Campyfobacter—hssociated Guillain-Barré
Syndrome Estimated from Health Insurance Data

Elaine J. Scallan Water| Stacy M- Crim? Beau B. gruce ? and Paticia M. Gritin”

Abstract

Guiltain-Barré syndrome ((GBS) is sometimes Prec
incidence of Camy’ Jobacter-associaed GBS in the United Quafes using a ;ETOSPECTIVE desig

4 cohort of patients with an International Classification of Diseases. Ninth Revision. Clinical Modification {1CD-9-
CM) diagnosis code of “intestinal infection due 0 Cnm;:ymmcrer“ {008.43) nsing MarketScan Research
Dabases for 2004- i : v

9.CM 357.0) were identified. Patients with an inpatient encourier having AIP as the principal diagnosis Were
considered probable GBS cases. Patients with probable GBS <8 weeks after the Campylobac
considered probable ﬂmpﬁobacfer-asmimed GBS cases. For comparison, We repeated this analysis for patients
with “other Salmenella infections’” (ICD-9-CM: 003). Among 4315 Campylobacte? patients, 16
definition for probable GRS. Two were hospitatized with probable GBS <% weeks after the encounter lisung 3
Campylobacier diagnosis (9 and 54 days) and were considered probable cases of Ca:rxpyk;bat‘mr-amimed S
this results in @ ostimated comuiative incidence of 21.5 per 100,000 Campylobacter patients (95% confidence
intesval {CH: 3,7-86.6), or 5% of al estimated GBS cases. The remaining 14 patients Were diagnosed with
probable GBS on the same encounter (n=12) of 1-3 days (n=2) before the encounter listing the Campylobacter
diagnosis. Including these cases increased he cumulative incidence 10 172 per 100,000 Campylobacter cases {95%
CL: 10 7.285.5). 41% of estimated GBS cases. This study, using 2 o i i
dota, supports oes data that Campylobacier is an important contributor 1o GBS, sccounting for at least 5% and
possibly as many a8 A1 of all GBS cmes. These data can be used 10 i i the
Campylobacier infections, including goonomic cost.

eded by Campylobacter infection. We estimated the cumulative

Kevwords: Campylobacter, Guillain-Barsé syndrome, health insurance data

introduction Campylobacier, & common foodbome pathogen estimated W0
canse 1.3 million epiondes of gaumuwwr'\ﬁ.-a arnalty in the

GUIU..\IH-'BARRQ synoROME (GBS} {5 an aulpimmune United States (Adlos. 1007 Seallan et al., 2011).

disorder of the peripheral nervous aystem and the most Estimating the incidence of Compylobacter-as sociated

comymon canse of ac1le flaccid pard ysis worddwide (Hughes

GBS is challenging pecause patients have often TEC
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Which disease is most important?

Number of cases, number of deaths
& Severity of case: duration, reduction quality of life
< Severity of death: residual life expectancy
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Summary Measures of Population Health
(e.g., DALYS) and Cost-of-lliness Estimates

= Often based on illness estimates + estimates of
complications and sequelea

* Provide an aggregate measure of the impact of a disease
across outcomes

— can be used to compare impact of disease with diverse health
outcomes



I @
Disability-Adjusted Life Years (DALYs)

DW o 10 - 30

40 x 0.25
=10 YLDs

30 x1

=30 YLLs

0 20 60 90

DALY = YLD + YLL = healthy life years lost
YLD = Years Lived with Disability = Incidence x Duration x Disability Weight (DW)
 YLL = Years of Life Lost = Mortality x Residual Life Expectancy



The burden of foodborne
diseases is substantial

Every year foodborne diseases cause:

33 mtllion

healthy life years lost

#in10

people to fall ill

Foodborne diseases can be deadly, especially in children <5

iii . . Children account for

420000 MR 1/3

of deaths from
deaths foodborne diseases

FOODBORNE DISEASES ARE PREVENTABLE.

For more information: www.who.int/foodsafety

#SafeFood

Source: WHO Estimates of the Global Burden of Foodborne Diseases. 2015.
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An assessment of the human health impact of seven leading
foodborne pathogens in the United States using disability

. L
ad usted hf e e ars Table 3. Estimated disability adjusted life years (DALYs) from domestically acquired foodborne illnesses, by
] y pathogen, including the number of years lived with disability ( YLD ) and the number of years of life lost ( YLL ) due

to mortality, United States*

Domestically acquired foodborne illnesses

YLD YLL DALY
Pathogen (estimated % foodbornet) Mean 90% Crl Mean 90% Crl Mean 90% Crl
Campylobacter (80%) 20100 8800-36 100 2300 200-6800 22500 10 400-38 600
1 Acute gastroenteritis 3600 1100-7300 2,200 90-6,700 5800 200011600
E. SCALLAN * \ R. M. HOEKS Reactive arthritis 960 220-2100 - - 960 220-2100
PI irritable bowel syndrome] 153500 520030900 — — 15500 5200-30900
P M GR _[ F F_[ N 3 Guillain-Barré syndrome 50 20-110 100 20-210 150 40-310
- - Clostridium perfringens (100%) 3000 550-7200 900 30-2700 4000 11008400
Escherichia coli O157 (68%0) 430 280-590 800 150-2200 1200 540-2600
Acute gastroenteritis 370 230-530 400 0-1800 760 80-2100
Hemolytic uremic syndrome 60 30-100 400 300-510 460 350580
Listeria monocytogenes (100%)
Pregnancy-associated 100 30-220 4,300 1500-8200 4400 1500-8400
Not associated with pregnancy 80 30-150 4,300 210-13 000 4400 300-13 100
Salmonella, non-typhoidal (94%)3 24300 15500-35400 8600 430-25 700 32900 19 200-52 800 .
Acute gastroenteritis 4200 3000-5700 8,600 430-25 700 12800 4400-29900 S :
Reactive arthritis 1200 620-1900 - - 1200 620-1900 f"Colorado \
Pl irritable bowel syndrome 18900 10 300-29 900 - - 18900 10 300-29 900 /
Norovirus (26%) 7500 5700-9500 2400 630-5000 9900 720013 000
Toxoplamsa gondii (50%) FOOd Safety
Congenital 3900 10006900 630 1601200 4500 1200 8100 " CENTER OF 4
Acquired 15900 8400-25 700 12 300 7500-18 000 28200 18 900-39 600 WEXCELLENCE 4

Scallan et al. Epidemiol Infect. 2015
OCt,143(13)2795-804 Crl, Credible interval; PI, post-infectious.




ERS Cost of Foodborne Illness Research

1989 Roberts estimates cost for 16 pathogens
— Limited evidence on incidence
— Treatment cost and lost wages from illness and deaths

2000 Crutchfield and Roberts 4 priority pathogens
— Based on Mead et al. 1999 CDC incidence estimates
— Introduce use of VSL to value deaths

2000-2010 multiple studies
— updating estimates and
— improve sequelae modeling on 4 pathogens
— Create online cost of illness calculator

2012 Hoffmann et al. combine ERS estimates with new estimates
— 15 priority pathogens
— Based on Scallan et al. 2011 incidence estimates
— Disease modeling of mU|tip|e vintages (ERS and new) Journal of Food Protection, Vol. 75, No. 1, 2012, Pages 123-131

— Cost of treatment, wage loss for morbidity, VSL for deatk doi:10.4315/0362-028X JFP-11-058
Copyright ©, International A: iation for Food P

2015 New ERS Cost of Foodborne lliness data prodt

— Present 2012 estimates in publicly useable form

2018 ERS estimates updated for inflation and incon .
Economic Burden from Health Losses Due to Foodborne lliness

L___Jé__% Economic Research Service . - o= e, in the United States

WWW.ers. “\\'l'}!.i.‘_ﬁfl'”'
ROBERT L. SCHARFF*
Colorado

The Ohio State University, Columbus, Ohio 43210, USA /

MS 11-058: Received 4 February 2011/Accepted 26 September 2011 F
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New ERS estimates, circa 2023

= Expanded pathogen coverage to parallel CDC estimates

— 31 major pathogens and unspecified agents

= Expand inclusion of complications and chronic sequelae

— ReA (Campylobacter, Salmonella, Shigella, Yersinia), 1BS
(Campylobacter, Salmonella, Shigella)

= Update disease modeling, cost estimates, and enhanced
uncertainty modeling

Hoffmann et al. Economic burden of foodborne illnesses acquired in the United States. Foodborne Pathogens and Disease, In press



New ERS cost estimates  vseseouome e s

2012/2015 model 2022 model

* Cost of medical treatment

— Qutpatient
— Hospitalizations
— Chronic outcomes

= Lost wages for all outcomes
— Duration of illness + time recovering from hospitalization
— (adjusted for employment rate)

= Deaths valued using U.S. VSL

— Stillbirths and miscarriages: sensitivity analysis on range value (0-VSL)

Hoffmann et al. Economic burden of foodborne illnesses acquired in the United States. Foodborne Pathogens and Disease, In press




. A
Total Cost: S58 billion

m No physician's visit Mean cost Mean cases
31 known $36 billion 9.4 million
® Physician's visit pathogens
m Hospitalized, recovered Unspecified $22 billion 38.4 million
H lized, died e
m Hospitalized, die - -
PRl i Total $58 billion ~ 47.8 million

m Chronic Sequelae

Hoffmann et al. Economic burden of foodborne illnesses acquired in the United States. Foodborne Pathogens and Disease, In press




Summary

= Foodborne illness estimates aim to assess true number of
foodborne illnesses

— “Art” than reflects advances in methods and data sources
— Should not be used to assess trend

* Foundation for other metrics providing aggregate measures
of the impact of a disease across outcomes

— Summary measures of health (DALYs)

— Cost-of-illness estimates



Peter Paul Rubens
(1577-1640)

/

! % | The Gathering of the
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http://www.cdc.gov/ncidod/eid/index.htm

Thank you!

Elaine Scallan Walter, PhD
Elaine.ScallanWalter@cuanschutz.edu

303.724.5162
COFoodSafety.org



mailto:Elaine.ScallanWalter@cuanschutz.edu
http://cofoodsafety.org/

	A Peek Behind the Curtain: How National Foodborne Disease Estimates are Developed�Elaine Scallan Walter, PhD | Professor, Co-Director Colorado Food Safety CoE� AFDO Healthy People 2030 Workgroup | March 26, 2024
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Why estimate foodborne illnesses?
	Why estimate foodborne illnesses?
	Approaches used to estimate illnesses
	Surveillance scaled-up approach
	Surveillance scaled-up approach
	Adjusting for under-diagnosis
	Direct Approach 
	Syndrome/population data scaled-down
	Inferred 
	Estimating “foodborne” illnesses
	Burden assessment not “exact science”
	Estimating foodborne burden is an “art”
	Comparing burden estimates (don’t!) 
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Major pathogens causing illness,  hospitalization and death, 2006
	Slide Number 22
	Health People 2030 Pathogens
	Campylobacter spp., Listeria, Salmonella, STEC illnesses
	Campylobacter spp., Listeria, Salmonella, STEC illnesses
	Campylobacter spp., Listeria, Salmonella, STEC illnesses
	Domestically Acquired, Foodborne
	Campylobacter spp., Listeria, Salmonella, STEC hospitalizations and deaths 
	Complications and Sequelae                           from foodborne pathogens 
	Slide Number 30
	 Which disease is most important?
	Slide Number 32
	Summary Measures of Population Health (e.g., DALYS) and Cost-of-Illness Estimates
	Disability-Adjusted Life Years (DALYs)
	Slide Number 35
	Slide Number 36
	Slide Number 37
	New ERS estimates, circa 2023
	New ERS cost estimates 
	Total Cost: $58 billion
	Summary 
	Slide Number 42
	Thank you! 

