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Todays content

ÅFood Safety Modernization Act, Overview

ÅNational Nutrition Monitoring and 
Related Research Act

ÅUSDA Dietary Guideline, Part I/II

ÅClass Exercise 1

ÅClass Exercise 2

ÅDiscussions on term paper topics

ÅDiscussions on assignment that was due 
today



Infectious Diseases in Animals
ŀƴŘ IǳƳŀƴ ƛǎ ŀ aƻǾƛƴƎ ¢ŀǊƎŜǘΧ

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

ÅCurrently etiological agent of 80.3% of foodborne 
illnesses, 56.2% of hospitalization, and 55.5% of 
deaths remain unknown.

ά9ƳŜǊƎƛƴƎέ tŀǘƘƻƎŜƴǎΥ

ÅVertical and horizontal gene transfer spores and 

biofilm formation

ÅQuorum sensing and cell to cell communication

άIt is the microbes who will have the last wordΦέ 

-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=antibiotic-resistance

Photo Courtesy: http://www.jci.org/articles/view/20074/figure/2



Epidemiology of Foodborne Diseases

ÅBased on data from 1990s: (Mead et al., 1999)

76million illnesses, 323,000 hospitalizations,5,200deaths in the United States.

ÅMore recent estimates show: (Scallan et al., 2011)

47.8 million illnesses, 127,839 hospitalizations, and more than 3,037 deaths in the 
United States.

Å9.4 million illnesses, 55,961 hospitalizations, and 1,351 deaths are cause by 31 
known foodborne agents.

ÅIn addition to consumer insecurity, foodborne diseases cause around $77.7 
billion for losses in productivity and economical losses.

Å!ǇǇǊƻȄƛƳŀǘŜƭȅ ол҈ ƻŦ ǇƻǇǳƭŀǘƛƻƴ ŀǊŜ ŜǎǇŜŎƛŀƭƭȅ άŀǘ Ǌƛǎƪέ ŦƻǊ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜǎ 
(The YOPIΩǎΥ ¢ƘŜ ȅƻǳƴƎΣ ǘƘŜ ƻƭŘΣ tǊŜƎƴŀƴǘΣ ŀƴŘ LƳƳǳƴƻŎƻƳǇǊƻƳƛǎŜŘύ



{ƛƎƴƛŦƛŎŀƴǘ ŦƻƻŘōƻǊƴŜ ǇŀǘƘƻƎŜƴǎΧ 
based on Mead et al., 1999 and Scallan et al., 2011 studies

ÅLeading etiological agents for illnesses: Norovirus (58%), 
NontyphoidalSalmonella serovars(11%), Clostridium perfringens
(10%), and Campylobacterspp(9%). 

ÅLeading etiological agents for hospitalization:Nontyphoidal
Salmonellaserovars(35%), Norovirus (26%), Campylobacterspp
(15%), and Toxoplasma gondii(8%).

ÅLeading etiological agents for death:NontyphoidalSalmonella 
serovars(28%), T. gondii(24%), Listeria monocytogenes(19%), and 
Norovirus (11%).



Signs and Symptoms of Foodborne Diseases

ÅMild illness (no medical care sought) 

ÅGuillainςBarrésyndrome (Campylobacterand Salmonella)

ÅPost-infectious irritable bowel syndrome (Campylobacterand Salmonella)

ÅReactive arthritis (Campylobacterand Salmonella)

ÅHaemolyticuraemicsyndrome (E. coli O157) 

ÅEnd-stage renal disease (E. coli O157)

ÅDeath



Significant Foodborne Pathogens of Public Health 

Concern: Considering DALY and QALY (Scallan et al., 2015)

ÅDisability Adjusted Life Year (DALY). Loss of life and 
health due to illness compared with óperfectô health

ÅNon-typhoidalSalmonella(329000)

ÅToxoplasma (32700) 

ÅCampylobacter (22500) 

ÅNorovirus (9900) 

ÅListeria monocytogenes(8800) 

ÅClostridium perfringens(4000) 

ÅEscherichia coli O157 (1200)

62% bacterial agents; 29% parasitic agents; 9% viral 
agents

· Mild illness (no medical care sought) 

· GuillainïBarré syndrome 
(Campylobacterand Salmonella)

· Post-infectious irritable bowel 
syndrome (Campylobacterand 
Salmonella)

· Reactive arthritis (Campylobacter
and Salmonella)

· Haemolytic uraemic syndrome (E. 
coli O157) 

· End-stage renal disease (E. coli 
O157)

· Death



CDC Estimates of Food Safety Burden
http://www.cdc.gov/foodborneburden/attribution-image.html#foodborne-illnesses



Climate Change and Public 
Health Microbiology

Non-typhoidal Salmonella enterica serovars

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

o 2500 to 5000 additional global death

o 50,000 to 100,000 U.S. morbidity

At our current rate:

o >1.5 ÁC by 2040

o >4.8 ÁC by 2100



Food Safety Modernization Act (FSMA)

ÅSigned to law in January of 2011, FSMA is the largest expansion of U.S. food 
safety authorities since the 1930s.
ÅMany sectors of agriculture and manufacturing will undergo strict 

regulations for the first time in the history of the country.
ÅShifting responses from food safety problems from reaction to proactively 

prevent the episodes
ÅFSMA, a large and comprehensive legislation ōǊƻŀŘŜƴ C5!Ωǎ ŀōƛƭƛǘȅto:
ÅMandatory recall of contaminated food products
ÅEnhanced surveillance to investigate foodborne illness outbreaks [PFGEand WGS]
ÅEstablished new preventive controls and food safety plans at some food processing 

facilities and farms 
Å9ƴƘŀƴŎŜŘ C5!Ωǎ traceability capacity
ÅIncreased inspection frequencies of high-risk food facilities (both domestic and 

foreign facilities)
ÅExpanded authority and oversight capabilities with regard to foreign companies 



Regulatory Landscape of Food Industry
Before FSMA
Very small companies:

Exemption from federal requirements, need to follow state policies

Restaurant operations: 

Exemption from federal requirements, need to follow state policies (food 
code)

Food Safety Inspection Service (FSIS) of USDA: 

Meat, Poultry and Egg products, HACCP requirements

Food and Drug Administration:

High-risk Foods: Juices, seafood, and shell egg, HACCP requirements

Farmers and other food products:

No federal regulation



Mandated by FSMA

ÅFood manufacturing (processors)

ÅFarmers and growers (producers)

ÅTransportation, retailers

ÅImported foods

ÅThird party laboratories

ÅLocal, state, and federal agencies

ÅForeign governments

ÅFSMA does not directly address sectors 
under pre-existing jurisdictions. 
HACCP will remain the dominant 
regulation for:

ÅMeat, poultry, and egg products 
(USDA-FSIS)

ÅJuices, seafood, and shell eggs (DHHS-
FDA)

ÅVery small producers and processors 
could receive exception from FSMA 
requirements (cottage industry).

ÅFSMA does not mandate GMproducts, 
antibiotic resistant organisms, organic 
production, and pesticide and 
fertilizer use.

Not mandated by FSMA



FSMA Implementation Schedule

FSMA was signed into law on January, 2011

Regulations were supposed to be finalized within one to two years of enactment 
(roughly January 2012 and January 2013)

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

ÅPreventative controls FSMA§103(a) and(c): August 30, 2015 [Human Food and Animal Food] 

ÅProduce safety Rule:FSMA §105(a): October 31, 2015[Water requirement in 2021]

ÅAccreditation of third-party auditors: FSMA§307): October 31, 2015

ÅSanitary transportation practices for food and feed: FSMA §111: March 31, 2016

ÅForeign supplier verification program: FSMA§301(a): October 31, 2015

ÅIntentional adulteration of food: FSMA §106(b): May 31, 2016.  [15% of country food]


