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Todays content

A Food Safety Modernization Act, Overview

A National Nutrition Monitoring and
Related Research Act

A USDA Dietary Guideline, Part /Il
A Class Exercise 1
A Class Exercise 2
A Discussions on term paper topics

A Discussions on assignment that was due
today




Alt is estimated only 1% of microbial community has
been identified.

A Currentlyetiological agentof 80.3% of foodborne 5%
linessesh6.2% of hospitalizationand 55.5% of Q ©°
deaths remain unknown. @/\@
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AVertical and horizontal gene transfer spores and 5+~
biofilm formation

AQuorum sensing and cell to cell communication

Nature Reviews | Microbiology

dt is the microbes who will have the last woré
-Louis Pasteur

Photo Courtesy: http://www.microbiologybytes.com/blog/category/biofilms/
http://www.ifenergy.com/50226711/boosting_microbial_fuel_cells_with_biofilm.php
http://micro -writers.egybio.net/blog/?tag=antibioticresistance
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ABased on data from 19908uead et al., 1999)
76 million ilinesses, 323,000 hospitalizatiobs200deathsin the United States.
AMore recent estimates showscalan et al,, 2011)

47.8 million ilinesses, 127,839 hospitalizations, and more $@&7deaths in the
United States.

A9.4 million ilinesses, 55,961 hospitalizations, and 1,351 deaths are cause by 31
known foodborne agents.

Aln addition to consumer insecurity, foodborne diseases cause arotind $
billion for losses in productivity and economical losses.
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pased-on’'iviead et al., 1999 and Scallan et al.; ZULL S

ALeading etiological agents for illnesse's
NontyphoidalSalmonellesserovarg11%),Clostridiumperfringens
(10%), andCampylobactespp (9%).

ALeading etiological agents for hospitalizatioNiontyphoidal
Salmonellaserovarg35%), Campylobactespp
(15%), andoxoplasmagondii(8%).

A Leading etiological agents for deatfNontyphoidalSalmonella
serovarg28%),T.gondii(24%), Listerianonocytogene$19%), and



Signs and Symptoms of-Foodbarne Diseas

AMIild illness(no medical care sought)

AGuillaincBarré syndrome(Campylobacteand Salmonellj
APostinfectious irritable bowel syndrome&Campylobacteand Salmonell3
AReactive arthritiscCampylobacteand Salmonell}
AHaemolyticuraemicsyndrome(E. coli0157)

AEndstage renal diseas¢E. coli0157)

ADeath



Significant Foodborne Pathogens of Public Health
Concern: Considering DALY and QALXcaiian et a., 2015)

A Disability Adjusted Life Year (DALY). Loss of life and _ )
heal'th due to I Il ness comnared with Q§gperf.

A NonrtyphoidalSalmonella329000)

A Toxoplasma (32700)
A Campylobacte(22500)
A Norovirus (9900) o |
A Listeriamonocytogene@800) | ?;”ﬂﬂlilﬂ‘??ai?g S";‘;‘j'r‘;ﬂgare sought
A Clostridiumperfringens(4000) - C-ampylosacteandSaimonelia
A Escherichia coliD157(1200) ggl‘g{gr?;‘ﬁécampy'ot’adea”d
Eﬁﬁgg\ﬁ glrr‘teh”r;is (Campylobacter
gg% tk')sacterial agents 29% parasitic agents; 9% viral . ?giegnf%c uraemic syndrome (E.
: (E)ri%-?s)tage renal diseaséE. coli

Death



CDC Estimates of Food Safety Burden

zsxofdeulsmmmmummm&&mwby m«:gensmt htbeombmakdme. malny
Toxopiasma and Vibrio vulnificus.



Climate Change and Publ

Health Microbiology

Non-typhoidal Salmonella entericaserovars
0 Global death:50,000 global death in 2010 (WHO, 2020)

o Public Health Burden in the U.S.:>1 million annual cases
in 2011 (CDC, 2011)

Climate Change:

o 1AC increase : 5to 10% increases in Salmonellosis
(WHO, 2010)

o0 2500 to 5000 additional global death
o 50,000 to 100,000 U.S. morbidity

. microorganisms
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o >1.5/AC by 2040
0 >4.8AC by 2100

In response to evolving environmental, production, and f g conditions,
communities have tremendous abilities to move toward increased diversity and fitness by various
pathways such as vertical and horizontal gene transfer mechanisms, biofilm formation, and quorum
sensing [1,2]. As such, assuring the safety of water and food supplies from various natural and
anthropogenic microbial pathogens is a daunting task and a moving target. Recent outbreaks of Listeria
manocytogenes in South Africa a.ssnnah?d wnh a mady m—eal product (affecting close to 1000 individuals)

and the 2018 outbreak of Shiga toxin-prod; h ia coli 026 associated with ground meat in the
United States (leading to the recall of more ﬂmn 132,000 pounds of products) are bitter reminders of
the devastating infl f foodb dis s on the public health and food manufacturing [3,4].

Recent epidemiological studies of world populations indicate that 420,000 people lose their lives
every year due to foodborne diseases, with around one-third of those being 5 years of age or younger.
Itis further estimated that every year, 1 in 10 individuals experience foodborne diseases around the
globe, leading to an annual loss of 33 million healthy life years [5]. These episodes of food and water




FO0d-Sailety iviogermizaioh ACt (FS

ASigned to law in Ja_nuar%/ of 2011, FSMA is the largest expansion of U.S. foc
safety authorities since the 1930s.

AManY sectors of agriculture and manufacturing will undergo strict
regulations for thdirst time in the history of the country

AShiftin% responses from food safety problems fragactionto proactively
preventithe episodes

AFSMA, a large and comprehensive legislalidd2 | RSy C®@®! Qa | ¢
A Mandatory recallof contaminated food products
A Enhanced surveillanct® investigate foodborne illness outbreak®@FGENdWG$

A Establishedhew preventive controlsandfood safety plansat some food processing
facilities and farms

A9 y K I y O StRRcedbility cagacity
AIncreased inspectiofrequencies of higiisk food facilities (both domestic and
foreign facilities)

A Expanded authority and oversight capabilities with regarfbteign companies



Reguiatony LLandascape ol-Food Hidl
Before lESMA

Very small companies:
Exemption from federal requirements, need to follow state policies
Restaurant operations:

Exemption fronfederal requirements need to followstate policies(food
code)

Food Safety Inspection Service (FSIS) of USDA:

Meat, Poultry and Egg products, HACCP requirements

Food and Drug Administration:

Highrisk Foods: Juices, seafood, and shell e8CCP requirements
Farmers and other food products:

No federal regulation



vianaated Oy:FSiv Not manaated: ny-ESN

AFood manufacturing (processors) AFSMA does not directly address sectors

under pre-existingjurisdictions.
AFarmers and growers (producers)  HACCP will remain the dominant

_ _ regulation for:
ATransportation, retailers AMeat, poultry, and egg products

Almported foods A(USD S'Sf) el
. . Juices, , DHHS
AThird party laboratories Flf)l,%\e)S seafood, and shell eggs (

: AVery small producers and processors
ALocaI’ state, and federal agencies coqu recei\ee exception fropm FSMA

AForeign governments requirements ¢ottage industry).

AFSMA does not manda@M products,
antibiotic resistantorganismsprganic
Prod_uctlon, and pesticide and
ertilizer use.



FSMA Implementation Schedu

FSMA was signed into law danuary, 2011

Regulations were supposed to be finalizethin one to two year®f enactment
(roughlyJanuary 2012 and January 2013

Revised implementation dates: (all drafts are currently publically available)

APreventative controlSMA8103(a) and(c)August 30, 20154uman Food and Animal Food]
AProduce safety RuleFSMA8105(a):October 31, 201 5water requirement in 2021]

A Accreditation of thirdparty auditors FSMA8307):October 31, 2015

A Sanitary transportation practices for food and fee6SMA8111:March 31, 2016
AForeign supplier verification programFSMA8301(a):October 31, 2015
Alntentional adulteration of food FSMA§106(b):May 31, 2016 [15% of country food]




