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InfectIous dIsease

A germy world—food-borne infections in 2009 
Lawrence R. Schiller

the recent outbreak of Salmonella typhimurium, associated with peanut butter and products containing it in the 
us and canada, highlights our ongoing susceptibility to food-borne infections despite advanced food production 
systems. as the globalization of food resources continues, how can we control outbreaks and minimize their 
effect on health? 

we live in a germy world. we 
have more bacterial cells in and 
on our bodies than we do human 
cells, and every day we come into 
contact with countless micro-
organisms: in the air that we 
breathe, on the surfaces we touch, 
in the water we drink, and in the 
food we eat. multicellular organ-
isms evolved in this environ-
ment ,  and have  developed 
sophisticated mechanisms and 
barriers that prevent bacterial 
invasion and damage. most of 
the time these mechanisms and 
barriers work well, but some-
times they are weak or, in some 
cases, micro- organisms evolve  
counter strategies, and we become ill.

all living humans are the descendents of 
a small group of ancestors who lived about 
50,000 years ago.1 at that time, humans sub-
sisted as hunter-gatherers and lived in rela-
tively small, mobile groups, the numbers of 
which were limited by the scarce resources 
available within local areas. in that era, the 
population of Homo sapiens is estimated  
to have been fewer than 1 million, and may 
have been as few as 20,000.1 Pathogens no 
doubt lurked within these communities and 
caused significant illness, but the spread of 
disease was limited because any given group 
lived largely in isola tion from others.

the first f ixed human settlements 
date back merely 24,000 years, and vil-
lages and cities only developed approxi-
mately 10,000 years ago, as agriculture and 
animal husbandry began to replace the 
hunter-gatherer lifestyle.2 the population 
exploded when food became more plenti-
ful and certain. For the first time, distribu-
tion of food and water and removal of waste 
became important issues; these systems 

created potential pathways for the distribu-
tion of pathogens. moreover, large numbers 
of susceptible hosts lived in close proximity 
to one another. epidemics were facilitated 
by this close proximity of hosts and became 
routine events, killing tens of thousands, 
until improvements in sanitation during the 
past 200 years substantially reduced their 
occurrence; as a result, the human popula-
tion increased from under 1 billion to over 
6 billion. Despite this improved sanitation, 
fecal–oral transmission of disease is still 
prevalent, even in the western world, and 
as many as 9,000 americans die each year 
from food-borne illnesses.3

Distribution of food has changed from a 
regional system to a global network, which 
facilitates the spread of food-borne diseases. 
i can remember a time 50 years ago when 
fresh fruits and vegetables were only avail-
able ‘in season’, and canned or frozen food 
supplies were the only available options for 
much of the year. efficient transportation 
has now made virtually every fresh food 
available all year round; this globalization 

of food sources has made cases of  
imported disease more likely. 
outbreaks of Cyclospora from 
imported raspberries,4 hepatitis a 
from green onions,5 salmonello-
sis from peppers,6 and Escherichia 
coli from meat7 and fruit juice8 
have all been reported in the us.

the industrialization of food 
production and processing has 
also caused problems. in the 
past, local, small-scale production 
meant that any particular incident 
of food contamina tion infected 
only small amounts of food and 
relatively small numbers of indivi-
duals were exposed to patho-
gens. the centralization of food 

produc tion has increased the potential for 
cross contamination during processing, and 
broadened the distribution of contaminated  
products to millions of people.

the outbreak of Salmonella typhi murium 
associated with peanut butter and prod-
ucts containing it that took place in the 
us and Canada between september 2008 
and January 2009 is a good example of this 
problem. a reported 529 people from 43 
american states and 1 person from Canada 
were infected, and the contamina tion may 
have contributed to 8 deaths.9 Prompt 
recog nition of the outbreak by the Centers 
for Disease Control’s Pulsenet surveil-
lance staff and local public-health partners 
led to identification of the source of the 
outbreak—a peanut processing plant in 
Georgia.9 this plant was reportedly guilty of 
many lapses in good manufacturing practice 
that might have led to contamina tion. what 
might have been only a local problem was 
magnified as this plant produced peanut 
butter and other peanut products that were 
distributed to over 2,000 food companies in 
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the us and 23 other countries.10 over 400 
peanut-containing products were recalled 
because of potential contamination.10

what can be learned from this experience? 
about 40,000 laboratory-confirmed cases of 
salmonellosis are reported each year, with 
S. typhimurium being the most commonly 
identified serotype.11 However, only an esti-
mated 3% of salmonella 
infections are laboratory-
 confirmed; therefore, 
about 1.2 million cases 
probably occur each 
year.11 During the 2003–
2007 period, an average 
of 18 S. typhi murium 
outbreaks were reported 
to the us Center for 
Disease Control each 
year.9 salmonellosis , 
therefore, remains preva-
lent in the us. the recent salmo nellosis out-
break is the second linked to peanut butter 
in the us; the first occurred in 2006–2007 
and was associated with a differ ent strain of 
bacteria.12 the roasting of peanuts should 
kill any pathogenic organism, which indi-
cates that contamina tion of products that 
contain peanuts might occur after the roast-
ing process. Salmonella can persist indefi-
nitely in peanut butter, and temperatures 
used to manufacture other food products 
that contain peanut butter might not kill the 
pathogens. the salmonellosis outbreak in 
Georgia highlights the importance of vigilant 
surveillance of disease. Had the surveillance 
network not been in place or had it malfunc-
tioned, the outbreak might have continued 
much longer and endangered an even greater 
number of individuals.

Food safety can be difficult in practice and 
involves consumers as well as producers. as 
we have evolved from hunter- gatherers who 
might endanger only our families or clans 
with contaminated foods to a global popula-
tion with complex, industrialized food 
production that can place millions at risk, 
improved management of the entire food 
chain has become necessary. at the farm 
level, good agricultural practices can reduce 
the contamination of produce and livestock. 
Food processing must include sufficient 
safeguards to ensure that contami nants are 
not introduced during manufacture and that 
the integrity of systems are checked at criti-
cal junctures. Clean transport and mainte-
nance of a cold chain (when neces sary)  
are essential, and proper handling, cooling 

and preparation of food at stores and res-
taurants should be mandatory. in the home 
clean preparation, avoidance of cross-
contamination, thorough cooking and chill-
ing can all reduce the chance of pathogenic, 
food-borne bacteria being ingested.

adequate inspection and oversight of 
these steps is as important as epidemio-

logical surveillance to 
minimize outbreaks of 
disease. although this 
task is  daunting,  we 
must all support efforts 
to produce a safe food 
supply. in the us, the 
FDa and the Depart-
ment of agriculture have 
primary responsi bility for 
regulating interstate com-
merce of food products. 
state and local regula tions 

also govern food processing, but enforce-
ment varies from place to place; we must 
harmonize and strengthen this regulatory 
framework. experience has proven once 
again that we cannot leave this obligation  
to food manufacturers alone.
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As we have evolved 
... improved 
management of 
the entire food 
chain has become 
necessary

transplantatIon

Steroid use in HCV-infected  
liver transplant recipients
Bruno Roche and Didier Samuel

the recurrence of hepatitis c in hcV-infected, orthotopic liver transplant 
recipients is a major problem that can influence the survival of both grafted 
tissue and patients. yet the effects of immunosuppression strategies, in 
particular those of steroids, on disease recurrence remain unclear.

the effect of corticosteroids on the recur-
rence of hepatitis C in patients who 
have undergone orthotopic liver trans-
plantation (olt) is unclear, and seems to 
differ according to how they are used. we 
know that cortico steroids increase serum 

viral load when administered to patients 
with chronic hepa titis C.1 several studies 
have shown that use of cortico steroid 
boluses (high doses given intravenously) 
to treat rejection episodes after olt can be 
harmful to HCv-infected liver transplant 
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