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Bil Mar |l er s bl og post, fARaReMilkveQohst eRatiue w
102 references from scientific journglgrporting to implicate raw milk in disease. Of

these, 3report a total of 70 outbreaks or isolated incidences of foodborne jlEighs

report on the presence of pathogens in the milk of bulk holding tanks, and 21 are reviews,
editorials, or lettersotthe editos of scientific journals. Marler provides very little
commentary or analysis and thus leads the reader to conclude that this massive list of
references must support the few remarks he has made supihesediangers of raw

milk. In reality,very few of these papers provide convincing evidenaerdw milk

causes foodborne illnessn fact, a number of these citations are reports of outbreaks
traced tgpasteurized milkreviews focusing on the dangerspateurized milkor letters

to the @itor supporting the right of consumers to purchase raw milk.

Aside from these exceptiortspwever most of the cited literature does purport to
implicate raw milk. A few of these aremancing. However, most of thenrepresent a
rush to judgment in tich the investigators blamed raw milk without sufficient evidence
or even in the face of contrary evidence. Some of them even provide evidence that
certain pathogens such @ampylobacter jejuntan hardly survivén raw milk or that

other pathogens, sa@sCoxiella burnettij cannot cause disease by ingestion evieen
raw milk is contaminated with it. The fact that investigators often conclude fadb®f
this evidence thdaws should be enacted to strengthen prohibitaganst the
consumption braw milk betrays an unfortunatpoliticization of the raw milk literature.
The occasional use of derogatory phrases, boasts of interference with the commercial
success of raw milk farmers, apdhise forthe centralization and commercial exploits
that he pasteurization movement has brought to the dairy industry constitute further
evidence that the raw milk literature is often dominated by politics instead of science.

Ultimately, there are two questions that Mar
First, is raw milk uniquely dangerous, such that it should be singled out for prohibition or
damaging regulation? Second, is there a reason that producers and consumers should not

have the liberty to engage in voluntary exchanges without lawyers aralbrats telling

them what to eat and drink?

Within this response, we will first offer a critical review of the literature implicating raw

milk in foodborne outbreaks, highlighting the numerous forms of bias present in these
reports; we willnextsummariz the conclusions that can be made from this literature in

favor of the use of ramilk; we will then conclude the first part of our respobge

answering those two questions posed above, showing that raw milk does not present any
unique dangers and arggithat this is indeed a choice tipabducers and consumers

must be free to makeFinally, we will proceed to a pokfity-point discussion of each of

the references |isted in Marlerds review.



Part |I: General Review
Sources of Bias in the Raw Milk Literaure

The literature implicating raw milk in foodborne illness exhibitsystematibiasagainst

this food In many cases, this bias is maentional but is a produadf sloppy scientific
principles. While the bias may not always be present by ddsigrever, it appears that
most investigators atboroughlyconvinced that raw milk pos@smajor threat to public
health, and thutheyoften rush to judgment to implicate raw milk even when the science
is not fully supportive.

Every scientist, even th@mateur who merely surveys a given field by taking an
introductory undergraduate class, learns the basic principle of epidemiology that
correlation does not prove causatiolhis means that just because two things often

appear together, one does not neagl/ cause the othelf A is correlated with B, there

are, in addition to chance, three possible explanations: A causes B, B causes A, or a third
factor C causes botltcientists usually use statistical associations to gereslatated
guesses abowthat might be trugthat is, they creatkeypothesesand hendesign

experiments to test those hypotheses.

In the case of foodborne illness, a scientist would never perform an experiment to prove a
given fod could cause human disedmeause that wouldvolve making other people

ill. A scientist can, however, provide convincing evidence that the food was responsible
for an outbreaky showing that the pathogen that caused the outbreak was present in the
food. By the mi€l980s, scientists had developasty useful techniques for classifying a
given pathogen into certain strains, much like scientists might use DNA analysis today to
determine who is related to whom by classifying them into different families. Thus, we
find the most convincing evidence tlaafood is responsible for an outbreakenit

carries not only the same species of pathogen but also the same strain as caused the
outbreak.

Even with all this fancy technology, sloppy science can easily indict an innocent food.
One of the most commoways this happens is for an investigator to sample a food in the
possession of the man who became ill. Often, the person dyened thisood, handled

it, and maybe even eaten or drun&ut of the container. A contaminated jar of milk or
block ofcheese could cause a person to become ill, but an ill person could also
contaminate the milk or cheese. In order to convincingly show causation, then, the
investigator has to test an unopened version of the food that was not handled by any of
the people Wwo had become ill. Otherwise, the investigation will be biased against
whichever food the investigator suspects first and whichever food he or she happens to
testi which quite often means the investigation will be biased against raw milk products,
if they are present.

Marler cites onetudy (Wale, 1991) that provides an excellent demonstration of this

phenomenon. A single man became ill with malaise, fever, vomiting, and blood
poisoning withYersinia enterocolitica When the investigators tested the railk he
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had at home, they found the same strain of the same organism. More careful
investigation revealed that his wife drank the milk without becoming ill, that none of the
other bottles of milk sold by the supplier were contaminated, and that hedradaten

ill before he purchased the milk! The authors concluded the following:

The milk consumed by the patient was probably contaminated by him so that
initial enthusiasm in attributing his infection to the consumption of raw goats'
milk is not syported by the facts. This case illustrates some of the pitfalls of
trying to determine the vehicle of infection in a single case.

Scientistsiying to determine the vehictd infection in a large outbreakeetthe same
pitfalls. Investigators ofteaite statisticahssociations to make their casemetimes
without testing raw milk for contamination and other times finding clearly that the milk
wasnotcontaminated. The problem with this approach may not be obvious on the
surface. After all, if 70 peent of the people who drank raw milk became ill and only
one percent of the population drinks raw milk, what could possibly account for such a
statistical association if not the fact that the raw rodlsed the outbreak?odd any
rational person suggethatfoodborne illnessvould cause a person to drink raw milk?
Noi of course not. But there are nevertheless two very compelling alternative
explanations for thassociation: people who have become ill after recently drinking raw
milk are probably mch more likely to report the illness than other people who become
ill, and raw milk may often act as a marker for a third fatttat could cause the illusion
of an associatian

The official position of the Centers for Disease Control (CDC) is that mmodbbne
illnesses are not reported:

The number of reported cases of diseases under surveillance is a vast
underestimate of the true burden, because most episodes of disease never reach
the reporting systems. Many ill persons do not seek medicalncadi;al

practitioners may not order the tests to make a specific diagnosis, and laboratories
may not conduct the appropriate tests to isolate the causative pathogens.

In 2005, there were just over 66,000 documented cases of foodborne illness, ya€the C
estimates that 76,000,000 such cases occur eachyg@armeans that less than one out
of a thousand cases are reported.

This information can be found on the CDC website:

http://www.cdc.gov/foodborneoutbreaks/documents/fbsurvsumm2005. pdf
http://www.cdc.gov/immwr/preview/mmwrhtml/mm4910al.htm

Cases of foodborne illness that occur within a reasorniaibdefrom the consumption of
raw milk are likely to be reported at a much higher rate than other cases of foodborne
illness because of the aggressive camptiigtthe FDA, CDC, and various state

agencies have waged to moead ttome rpwbIimi ¢ kaltd wts


http://www.cdc.gov/foodborneoutbreaks/documents/fbsurvsumm2005.pdf
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm4910a1.htm

dangers.This alone could cause a statistical association to apmesathat proves
nothing except the existence of reporting bias.

Take, for example, the lowing hypothetical scenaridA large outbreak oalmonella

affects10,000 people. Most of them have minor symptoms ranging from queasiness to

diarrhea. Ten of them call their doctors and ask if they should worry about it. The

doctors ask them if they have recently drunk raw milk, eaten raw meat or poultry, visited

a petting zoo, or played with a turtiethe usual suspects. Most of them have not, so the

doctor says not to worry about it and to call back in a week if it persists or in a few days

if it gets worse. But when one patient responds that he has drunk tawhmitioctor is

alarmed. She takes a stool samplealads the health authorities so they oaonitor

the populacéor an outbreak. The authorities run a news campaign suggesting a possible
association betweépalmonellaand raw milk from docal farm and reiterate to the

public that Adrinking raw mil k andthapl ayi ng RuU
Salmonella nf ecti ons can produce permanent disabi
they go untreated. Ouf the 10,000 people suffering froqueasiness ordansient

diarrhea, about 100 have drunk raw mitdrty of them panic and call their physician or

the health authorities. The 9,98@0 did not drink raw milkake comfort in the fact that

they only eat safe foods such as cooked chiekehrinsed spinach and therefore only

report their illness at the usual rate of 0.1%. Presto: a statistical association is born.

Since the availability of raw milk is limited, its consumption can also often be a marker
for visits to specific farms, punases from specific street vendors, or associations with
specific groups of people. Because organisms that cause foodborne iliness can also be
spread through contact with animals, animal manure, infected people, and other foods
prepared by infected peopiatistical associations with raw milk may arise in cases
where the actual cause of the outbreak is contact with animals or their manuret@erson
person contact, or the consumption of other foods sold by raw mikigrrstreet

vendors or served to gsis during visits to family farms.

Harris (1987) provides an example in which this almost certainly occurred. Six people
became ill with an identical subtype @ampylobacter jejuni Four of them drank raw

milk from a specific farm. Two of them, a methand her infant, went camping with the
farmer, consumed pasteurized milk from their dairy, and used goat manure as fertilizer in
their home garden, but never drank any raw milk. What they all shared in common was
contact with the farmer and perhaps eabivith manure or other objects from the farm.
When the authors enlisted these people in acastol study, there wasstatistical
associatiorbetween drinking raw milk and illness. When they tested the mik for

jejuni, however, none could beudod. The authors took this as another example where a
statistical association proved that raw milk caused iliness but the test for the pathogen
proved inaccurate. A much more reasonable interpretation is that drinking raw milk
merely acted as a marker foontact with the farmer or his farm.

Finally, most studies associating raw milk with illness never pinpoint where along the
line of production the contamination occurred. If contamination occurred after the point
at which the milk would have been pasieed, then pasteurization could not have



prevented the outbreak. Such a study is useful for identifying the cause oberakut

but it is not useful for addressing the question of whether pasteurizatios midke

safer. The best examples of this #re numerous outbreaks associated with Mexican

style soft cheeses that are often made by unlicensed vendors in home kitchens where the
producers may utilize utensils and countertops that have been exposed to raw meats and
other sources of pathogenic baize For cultural reasons these vendors have

traditionally used raw milk, but had they used pasteurized milk the cheese would not
havebeenany less likely to become contaminated during production.

Raw Milk and Foodborne lliness: What the Literature Realy Shows

When we examine the literature that purportedly implicates raw milk in foodborne
illnesses with the aforementioned sources of bias in mind, what we find is that only a
small portion of these studies provides convincingewe. As shown in Tabll, fifty
percent of these studies provide neither a statistical association with raw milk nor a milk
sample that has tested positive. While nearly-tiwnas of these studieadk statistical
associations, an even greater eighgycent of them lack thmore important piece of the
puzzle, a valid sample ebntaminated milk. In factully 96 percent of these studies

lack one or the other.

In a few cases, the studies lacked these associations because they never intended to

implicate raw milk in the fist place. One of these implicated raw caribou meat

(Greenstone, 1993), two implicated Mexiestyle soft cheesithout sufficient evidence

that it was made fromaw milk (Cody, 1999), and several were even traced to

pasteurized milkMMWR, 1982; Ikeda, @05). In one (lkeda, 2005), the abstract refers

to the skim milk that formed the Araw mater.
over 10,000 people in Osaka, Japan. This might explain why the study would have

turned up on a kemywkr dus dbarcalk,oobuiir aw does
fact that powdered skim milk is not #fAraw mi/l

Only five of seventy studies provide decent evidence that pasteurinatidd possibly

have prevented the outbreak (Orr, 1995; Porter, 1980; Hudson, 3&dkit, 2006;
DanelssonTham, 2004). These studies are reviewed individually in more deth#

secom part of this document. Theyovide reasonable evidence that the milk was
responsible for the outbreak (the latter three are the most conviacidgyovide further
evidence that the milk was contaminated before the point at which it would ordinarily be
pasteurized.

Even these studies, however, do not suggest that pasteurization would have been
necessaryo prevent the outbreak. In the firstr(01995), the cows were confined to a
milking parlor with marked fecal contaminatiagrassfeeding on open pasture and

proper sanitabn may have prevented this brgak. In the second (Porter, 1980), the milk
was intended for pasteurization but the pastzer ceased operating for several hours due
to a severe storm; the hygienic conditions on a taathproduces milk for pasteurization
are probably inferior tthose of a farm that sells milk for consumption as raw milk, so
this study should be analyzedparately from the others. In the third (Hudson, 1984), the



report was less than a page long and provided no information on the hygienic conditions
at the farm or the diets of the animals, so we do not know what other measures could
have been taken tagvent the outbreakin the fourth a longrunning perpetual outbreak
within the farm family(Schildt, 2006) resolved after the farmers replaced their defective
milking equipment. In the final study (Danielssbham, 2004), the outbreak was caused
bytheuse of Swedi sh iwhichnmrodves the anmal®graming linkhe
forest)for soft cheese when this milk is traditionally used only for hard cheeses
consumed in the winter; following traditional guidelines would likely have prevented the
outbreak.

In the other 65 studidésa full 93 percent of them no evidence that pasteurization would
have prevented the outbreak can be found.

Table 1.Flaws Found Within Studies Cited as Implicating Raw Milk in FoodBorne
lliness

Either No Valid Positive Milk Sample or No Valid Statistical Association | 67/70 (96%)
No Valid Positive Milk Sample 56/70 (80%)
Did Not Report Testing Milk Product 15/70 (21%)
Milk or Product Tested Negative 20/70 (29%)
Positive Milk Products, but No Test of Milk at Poidtior-to-Sale 10/70 (14%)
Positive Milk Products, but Milk at PoiRriorto-Sale Negative 6/70 (86%)
Report Did Not Concern Raw Milk 5/70 (7%)
No Valid Statistical Association with Rav Milk: 43/70 (61%)
Case Report, Association Could Not be Investigated 10/70 (14%)
Outbreak, Association Nevertheless Not Investigated 21/70 (30%)
Statistical Association with Milk Product Not Shown to be Raw: 2/70 (3%)
Association Investigated but Not Found 3/70 (4%)
CaseControl Study Compromised by Publicity 4/70 (6%)
Report Did Not Concern Raw Milk 5/70 (7%)
No One Became llI 1/70 (1%)
Neither Association nor Milk Sample 35/70 (50%)
No Evidence Anyone Consumed Raw Milk Products 7/70 (10%)
Insufficient Evidence Milk Product was Raw 3/70 (4%)
Outbreak Traced to Pasteurized Milk 2/70 (3%)
Outbreak Traced to Nehlilk Product 1/70 (1%)
Cause oDutbreak Completely Inconclusive 1/70 (1%)
Statistical Associations with Other Factors Discovered but Not Pursued | 4/70 (6%)
Did Not Show that Pasteurization Would Have Prevented Outbreak: 65/70 (93%)
Evidence that Pasteurization Would Not Have Prevented Outbreak 10/70 (14%)
Evidence that Pasteurization Was Not Necessary to Prevent Outbreak: | 7/70 (10%)




Bulk Tank Milk Surveys and Other Irrelevant Citations

Mal er 6s review contains a number afalcitati on
for assessing the risk of foodborne illness associated vatbahsumption of raw milk

These include eight surveys of pathogens in bulk tank raw milk. Most of tkexsene

the raw milk from farms that intend to pasteurize it, which should be analyzed separately

from raw milk intended for consumption as raw milk. None of them analyze the

concentrations of those pathogens to model the expected risk of iliness framouans

them or make comparisons between the incidence of pathogens before and after

pasteurization. Onef these (Gaya, 1987) analyzite presence of bacteria in raw sheep

mi |l k that could contribute to earlign Abl owi ng
of gas that gives an oeffavor to the cheese, and concluded that raw milk should be

efficiently refrigerated before and during transportation.

In addition to the previously mentioned outbreaks traced tey@std milk and caribou

meat, thdinal irrelevant citation isletter (Edwards, 2006) pointing out the failure of a

previous article to credit certain people for their contributions to the discovery of

brucell osi s. As wi || be seen in the next se
are actually letters extolling the benefits of raw milk and advocating the right of

consumers to continue purchasing it!

The Benefits of Raw Milk

(@}
wn

A number of the references cited in Marler
about or arguments fiavor of thebenefitsof raw milk. These fall into two categories:

reports of outbreaks that, despite the opinions of their authors, reveal the remarkable

failure of raw milk to transmit disease from the pathogens that sometimes inhentut it;
lettersextolling the virtues of raw milk or defending the right of producers and

consumers to freely exchange it.

The two pathogens that raw milk seems to be remarkably resistant to transmitting are
Campylobacter jejurendCoxiella brunetti C. jejuniseems tdbe unable to survive in

raw milk for any significant length of time, whit@. brunetti,which causes Q fever,
appears to only do so through inhalation.

Campylobacter jejuni

Doyle and RomanXppl Environ Microbiol. 1982;44(5):1159) found thatC. jejuni can
cannot grow in milkandthat if they inoculate milk with massive amounts of it, it
survives twice as long in sterile milk as in raw miMarler did not cite this study within
his review, but it helps to explain the findings of the following ssdhat he did cite.

Hutchinsonand otherg1985) tried blamingaw milk foran outbreak o€. jejuniin a

village where virtually everyone drank raw knftom a single farm They bundthe

organism in rubbish heaps and watering holes, but rtbeimmilk or milk filters.

Frustrated with this result, they cultured samples right on the farm instead of carrying
them in sterile containers to a sterile working space in the laboratory as is usually done,
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and the milk and milk filters proved contaminated. yrbkaimed the reason they had to

culture the milk on the farm was becauseGhgejunivas unabl e t o t ol erate
antibacteri al ef fect of fresh milko for the
lab, but offered no explanation ofwadhe milk could have gotten anyone sick if all the

C. jejuniwithin it would die within hours of milking. When they tried quantifying two of

the positivesamples after some unspecified time, the milk turned up negative. When

they tried subtyping two o#lt samples soon after collection, theyefé because the

bacteria could nagurvive long enough for them to finish the procedure.

Warner (1986) foun€. jejuniin bile samples from cowsulledfrom their herds, but

found noC. jejuniin milk filter sampks, despite the visible presence of fecal
contamination, giving indirect support to th
fresh mil ko m&yejuhithat wouldhave foend its avayynto the milk

filters.

Over and over again, ingggators blame€. jejunioutbreaks on raw milk despite
negative milk samples. In explaining how certified raw milk could c@ugejuni
infection without being contaminated with jejuni Potter (1983) wrote the following:

C. jejunihas been culturedith relative facility from a number of different
environments, including human and animal feces, bile, poultry meat, and water.
However, despite the frequent association of raw milk @itfejuniinfections,
attempts to recover the organism fromkiihve usually been unsuccessful.

Thus, we are supposéalbelieve that th€. jejuniis always present in the milk, just
never detectedWhat these researchers never explain is why this mysterious quality of
milk that somehow destroys the organism'sitglib grow in a culture disim the

laboratory would simultneously do nothing to stop it from thriving within a person's
gastrointestinal tractSince the laboratory mediumspecifically designed to encourage
the growth of the bacteria while the agidif the stomach is specifically designed to Kkill
such pathogens, this contradictioraishost impossibléo entertain.A much simpler and
much more logical conclusion is that when the test turns up negative, the bacterium
simply isn't there.

While Hudsm (1984) provided convincing evidenoEC. jejuniillness transmitted by

raw milk, most of the studies claiming to find such evidence have instead supported the
concept that it is incredibly difficult for the organism to survive in such a medium. This
never stops investigators from blaming raw milk, however. Even Schmid (1987) blamed
a local outbreak of. jejuni onraw milk when all of the milk tested negative and 360
samples of locally sold chicken tested positive!

Q Fever
Fishbein (1992) investigadea Q fever outbreak at a psychiatric institution in France. A

herd of goats had been vaccinated for the organism that causes the Gicgedie,
brunetti, but the authors cited evidence that vaccination offers no protection and even



increases sheddirgf the organism into the milk. The authors found that, statistically,
those who either drank raw milk or worked with animals were more likely to show
evidence of immunity to the organism. Those with immunity were far more likely to

have had an acute iltss in the recent past, which suggested that the acute illness was an
episode of Q fever. Those who drank raw milk, however, were not any more likely to
have had an acute illness in the recent past than those who had no immunity to the
organism. The assmtion between acute illness and immunity was isolated to those who
worked with the animals, suggesting that even drinking oattaminatedvith the

organism was for some reason capable of conferring immunity but incapable of causing
illness! This was ansistent with the laboratory evidence the authors cited in the
introduction showing that all attempts to spread Q fever to laboratory animals by feeding
them raw milk inoculated with the organism failed and supports the conclusion that many
others had rezned, that Q fever is only spread through inhalation.

Lettersin Support of Raw Milk.

The Campbell (1996) citation is a series of letters primarily supporting raw milk. The
first cites evidence that cheese made from pasteurized milk is just as darageoheese
made from raw milk and in some cases becomes contaminated at the retail level where
the issue opasteurization is irrelevant. The second letter was from the secretary of a
local medical committee which objected to the suggestion of theiatittmban raw milk
cheese, which he said would ficondemn <ch
product. o The third |l etter supported t
evidence in support of it. The fourth and final letter was feocheesenonger who

wrote that pasteurized cheeses have a dull and subdued character and that though they are
sometimes good, only raw milk cheeses can be exceptional. He stated that raw milk

cheese is more nutritious and less likely to be contaminatdpabduction, and

concluded that Ait is unhelpful for the edit
pasteurization is the answer. o0

The Ormsbee (1980) citation is a letter arguing that raw milk is unfairly singled out for
pasteurization and reguiah. The athor statedhat when he had worked with the

National Institutes of Health (NIH), his groljad observed that people who drank raw

milk rarely gda Q fever, and referred to later research showing that it is spread through
inhalation ratherthaby dr i nki ng mil k. He posed the q
danger in using every contingency to exten

ue
d
The Politics of Raw Milk

A number of the studies referenced in Marl er
politicization d the raw milk literature. Certainly, there should be forums to debate

policy, but scientific journals should be reserved for objective and unbigak&on of

scientific data. In some casdsey have neverthelessrvedas a platform to hurl insults

at raw milk advocates or discuss methods for hurting the commercial interests of farmers.

For example, Steele (2000)dah i s r evi ew by calling pasteur.i
heal t hds t r i aramperasd superdition df pasgy ei sgon dadthed | a u
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process for stimulating commercial developments. Gutigbazia (2006) lauded the
pasteurizatioomovement for leading to the centralization of the milk industry in Spain.

Chin (1982)stated hat raw mi |l k advocat es ppositowmtot he pub
raw milk as a conspiracy and find it incomprehensible that raw milk could produce

disease in some people without producing the same disease in 100 percent of the people

who drink it. Hestatedthat, because raw milk advocates have lost ttzse in the

scientific and medical communities, they have turned to the legal and political arena to

take advantage of the fAcurrent <climate of he
freedom of choice, and frequent rejection of

The Schmida (@83) citation is a conversation between two MDs. One wrote a previous
article linking raw milkwithout any evidenceo aSalmonella dublimutbreak The other
lamented that he had not named the specific dairy in his article, thusstegtba

likelihood that new regulatiand the use of social pressure could be used to limit the
production of raw milk. The first doctor responded that he did not name the specific
dairy because it wamportant to make sure thpolitical action against raw milk target

all raw milk farmers equally!

Edwards (1988) boasted that, despite their inconclusive evidence, their publicity

campaign decreased the demand for raw milk in the local area by up to 30 percent.

Headrick (1990) arguetthat because raw milk iliness is reccommon in states where it

is legal, raw milk should be banned in all states to reduce the spread of illness. The

authors did not consider whether people may be more likely to admit drinking raw milk

where it is legal than where it is nothelLancetre vi ew, fAHazaod§él681Raw N
advoateda Ancompl ete ban on the sale of raw mil k¢
suffered by t he HRuchirsan$lp8s)motad that BrigishMeédical . 0

Officers of Environmental Health are often relutt b issue pasteurization ordersréw

mi |l k farmers because they are fAdamaging to t
and suggested making it easier on thersibnply banning dlraw milk outright

Keene (1997) compl et edtyb rf esebkolibgdefiagndthea A pr ol on
very few peoplavho happened to be raw milk drinkdrem among those within the

general population who sporadically became ill overtn®e i r aaws snoiclikat ed case
Thefoutbreak began when the investigat@ttedidentifying cases and ended as soon

as they got a court ordprohibiting the farmefrom selling milk, even though the rate of

E. coliinfections never wentupordowh.h e aut hors | amented that i
doned to fAstop nweomlwe mfiddkm damidnk hat sales of
Acontinued until the dairy was forced out of

the retail sale of raw milk ithat state Qregor) had recently died in committee. The
authors concludedtha nshort of an outright ban on sal e
Acontinuing consumer education and increasinn
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The Key Issues

Thekey issues concern the questiomdiether raw milk is uniquely dangerous ahd
gueston of whether producers and consumers have the right to engage in voluntary
exchange. The truth is that raw milk is no more dangerous than many other common
foods and may even be safer than pasteurized milk. Even if raw milk were uniquely
dangerous, wish it is not, consumers would still be entitled to drink it if theyaware

of the risks.

Between 1980 and 2005, 41 outbreaks were reported to the CDC attributing 19,531
illnesses to the consumption of pasteurized milk and milk products. This i8riés/
the number of illnesses attributed to raw milk during the same period.

The FDA, CDC and USDA estimate that 0.5% of milk consumed is raw. This estimation
assumes that no raw milk is sold in states where its sale is prohibited. If raw milkk sales
these states are similar to other states, however, raw milk may represent 1% of the
nationbés mil k sal es. Using bot hsoodtedt hese fi
with raw milk on a peserving basis is between 87% greater thanabsdcitedwith
pasteurized milk and 7% lower than thasociateavith pasteurized milk. When one
considers the overwhelming evidence compiled in the previous sestionsngthat the

raw milk literature is skewed by a systematic bias against raw milk aral/g egree of
politicization,these figures could theoretically be altered radically in favor of raw milk.

It is entirely within the realm of possibility, then, that raw milk is safer than pasteurized
milk.

Even if raw milk were slightly more dangerotiah pasteurized milk, it would still be

much safer than many other common foods. For example, the FDA, USDA and CDC

jointlyr el eased a fAquantitat i \sterinthatdstimatads e s s ment 0O
nonreheated hot dogs carry 9.2 times theg®wng risk for this disease as raw milk and

deli meats carry 10.8 times the ys@rving risk for this disease as raw milk.

See the following references:
DiGioia O, Center for Disease Control and Prevention. FOR&B. May 8, 2007.

FDA/Center for Food &ety and Applied Nutrition, USDA/Food Safety and Inspection
Service, Center for Disease Control and PrevenQumantitative Assessment of Relative
Risk to Public Health from Foodborhésteria monocytogenedmong Selected
Categories of Readip-Eat FoodgSeptember, 2003).

According to the founding documents of the United States, personal liberties are self
evident and inalienable rights, not privileges endowed by state health departments,
federal bureaucracies, or personal injury lawyers. There isi@otidic evidence to

justify the singling out of raw milkcom among other foods for prohibition or damaging
regulation, and there is no legitimate constitutional or philosophical twasiich
Americans or anyone else should be deprived of the basiarhtight to determine what
to eat and drink.
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Part II: Point -by-Point Response

A

This part of our response will offerapoloy-p oi nt response to Marl ero
and to each of his citations. The wurext of N
response appears below it in regular type.

A summary of the peer -reviewed |iterature relating to the fApr
consumption was posted earlier this month. What about
overwhel ming ficond of drinking rawemturérelatasccor ding t o
to food safety hazards. The following is an overview of the literature

describing pathogens found in raw milk and outbreaks associated with

consumption of raw milk and products made from raw milk.

Anot her possi bl e #f-oocantentedo t in thediterhture is cost. First,
commercial raw milk demands a premium price in the US with a gallon

costing the consumer ~$12 compared with ~$7 for a gallon of organic

pasteurized milk and ~$3 -5 for a gallon of traditional pasteurized milk
depending on the region and other factors. Second, the outbreaks, illnesses,

and recalls resulting from raw milk consumption also incur costs for

individuals and society:

A Medical expenses for actrmnbaeatharobeemsand | ong

A Lost productivityreacosts ot her i ndi

A Costs to public health for investigation and contr
A Losses to the dairy industry as a whole due to red:t

confidence following publicized outbreaks and recalls

Prices reflect the supply and demand of a product. é&iémny economics teaches that as
demand for a product goes up, the price goes up, and as the supply of a product goes up,
the price goes down. If prices foaw milk are, on average, higher than those for
pasteurized milk, this can only be because conssiare willing to pay the higher price

for it.

High prices serve an important social function: theyide an incentive for investment

and thus help to allocate resources in accord with consumer demand. When farmers who
sell pasteurized milk see thatthcan increase their profits by selling raw milk, they are
more likely to do so. Thus, supply of raw milk will increase when consumer demand for

it increases. The increased supply will, in turn, cause the price to go down, and everyone
will be happy.

The one thing that can interfere with this process is government regulation and
persecution of raw milk farmefsthis will restrict the supply of raw milk from meeting
consumer demand and artificially raise the price.

As the data cited at the end of plashows, pasteurized milk sickened almost eleven

times as many people as raw milk between 1980 and 2005. Clearly the pasteurized milk
industry is responsible for its own outbreaks and any costs imposed on society.

VERDICT: Raw milk does not impose anypnoper costs on individuals or society.
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I. Historical Perspective

Pasteurization has been revered as a triumph because of the significant
reductions in morbidity and mortality following its implementation for dairy
products in the 19th century. Today, s ome of the most devastating
infections linked to raw milk consumption such as bovine tuberculosis and
brucellosis have been virtually eliminated from livestock herds in developed
countries through animal health programs. Before such programs, heat
treatmen twas the key to preventing these infections, especially among

infants and children. However, these fAhistorical 0 di ¢
developing countries, especially where raw milk is not boiled. These
pathogens remain a threat to populations in endemic areas, especially

children and the immunocompromised, as well as travelers that consume

raw milk in these regions. And, unfortunately many examples exist of re -
introduction into areas previously considered free of diseases such as

brucellosis and bovine tu berculosis.

A sample of the literature:

1993. Greenstone, G. Brucellosis: a medical rarity that used to be common
in Canada. Cmaj 148:1612 -3.

This publicationis in part a revievof the history of brucellosis and in part a case report.
The historical reiew lists no references and attributes the near eradication of the disease
to programs that identified and removed infected cows rathertthpasteurization. The
case report attributed a brucellosis infection to the consumption of raw caribou meat,
although the only evidence provided was the fact that the boy had eaten raw caribou
meat.

VERDICT: This report provides no evidence of illness associated with raw milk.
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1995. Brucellosis associated with unpasteurized milk products abro ad. WKly
Epidemiol Rec 70:308 -9.

This publication report
cheese pastryo eaten fAd
does not state whether the cheese was pazgeuri

s two cases of Dbrucel
uring their stay abro

The authors further review cases associated
Aknown to be associated with travel o0; 44 cas
associated with travel; and a British outbreak in 1993 that was augdoted infected

cattle and eliminated by the slaughter of the cattle and the tracing of contacts. The

pasteurization status of the milk involved in these cases is never mentioned.

The authors state that the disease is rare because of pasteurizatitat antbreaks are
often associated with raw milk or cheese but do not provide any citations for these
assertions. An accompanying editorial note states that consumption of raw milk or milk
products and contact with milk animals are the main risk fatdotsrucellosis in the

Middle East and that Europeans may become infected through the consumption of raw
milk but provides no citations for these assertions.

VERDICT: This report provides no evidence of illness associated with raw milk.
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2002. Shaalan, M. A., Z. A. Memish, S. A. Mahmoud, A. Alomari, M. Y. Khan,
M. Almuneef, and S. Alalola. Brucellosis in children: clinical observations in
115 cases. Int J Infect Dis 6:182 -6.

This laboratory admitted 54Brucellosispatients fron among Saudi National Guard

Soldiers and their extended families between 1984 and 1995. 85 perttergaohises

had a history of raw milk ingestion, but no effort was made to compare this percentage to
diseasdree controls and it was openly statedthafit he consumption of fr
unpasteurized milk from camels is a traditional practice, and people believe that boiling
removes the goodness from the milk, o that #fan
styles in close association with livestock sushas heep, camel s, and goat
consumption of raw milk from animals, in which the incidence of brucellosis is high, is a

cul tur al nor m. O

The authors presented no evidence of illness having anything to do with raw milk
consumptiorand no evidece that the rate of raw milk consumption in the cases was any
higher than it was in the general population, in whom they openly stated it was the norm
The fact thathe people drank milk from the same animals they teotsaly suggests

that direct cordct with animals could be responsible for transmission. The authors did
not report testing any milk for the infecting organism.

VERDICT: This report provides no evidence of illness associated with raw milk.
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2004. Memish, Z. A., and H. H. Balkhy. Brucellosis and international travel. J
Travel Med 11:49 -55.

This review states ihuamansthroughcingdstionod riamilk,i s ac qu
cheese or meat, through direct contact with infected animals, or their products of

conception, such as placenta and fetus, or through inhalation of infectious aerosols,
especially in | aboratory personnel, 0 and fur
persist for several days in milk, until it turns sour, when the acidity kills theaon i s m. 0

VERDICT: This review does not report specific cases of brucellosis but it makes it clear
that other reports of putative raw mélssociated cases would be confounded by the
possibility of transmission through animal contact and that pasteunzstnmt necessary

if the milk is fermented.
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2005. K. L. Winthrop, J. Scott, D. Brown, M. T. Jay, R. Rios, S. Mase, D.
Richardson, A. Edmonson, M. MacLean, and J. Flood. Investigation of human
contacts: a Mycobacterium bovis outbreak among cattle at a California
dairy. Int J Tuberc Lung Dis. 9:809 -13.

There was a high incidence @positive tuberculosis exposure test among dairy workers
and raw milk drinkers because many of them were Mexicans. Amdyararraw milk
drinkers had zero incidence of tuberculosis exposure. Tuberculosis exposure was
associated with foreign birth, but had no association with drinking raw milk or contact
with dairy animals.

VERDICT: This report provides clear evidence that raw milk was M€sbciated with
disease.
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2006. Gutierrez Garcia, J. M. Milk as a vector of transmission of bovine
tuberculosis to humans in Spain: a historical perspective. Vet Herit 29:41 -4

This is a review that covers the histolidavelopment of methods to prevent tuberculosis
transmission in Spain. It does noitically review the evidence fduberculosis
transmission through milk. Despite a sentence concluding thatreatthent was
necessary, the discussion focuses alranstely on the necessity of testing cows for TB.
Interestingly, it also lauds the centralization of the dairy industry as a bulwark against
tuberculosis.

VERDICT: This report does not provide convincing evidence supporting the need for
pasteurization.
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2006. Edwards, C., and A. S. Jawad. History of brucellosis. J R Soc Med
99:54. 45,

This is a letter to the editor pointing out that a previous article on the history of
brucellosis failed to credit several people itveal in the research of Sir David Bruce
after whom the disease is named, who discoveredtttatld be transmitted by goat
milk.

VERDICT: This letter provides no useful information.
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2006. Etter, E., P. Donado, F. Jori, A. Caron, F. Goutard, and F. Roger. Risk
analysis and bovine tuberculosis, a re -emerging zoonoses. Ann N Y Acad Sci
1081:61 -73.

According to this review, most tuberculosis is causeigobacterium tuberculostzut
human infection witlM. bovis which originates in cattle, is also a major health problem.
Infection can occur, according to the review, via direct contact with animals or objects
that have had contact with infected animhkdling or consumption of raw meat or

milk, or contact withwild animals of other species that have had contact with infected
cattle. It states that information documenting transmissidu. d@ovisto humans is rare.
Thereview does not discuss the experimental basis for the belief that raw milk can
transmit tulerculosis or report specific cases of iliness associated with raw milk.

The statement that bovine tuberculosis fAncoul
inhalation of cough sprayed from infected cattle, or from handling or consumption of
milk contaminatedvith the organism ci t es t he foll owing referen

Wedlock et al. Control of Mycobacterium bovis infections and the risk to human
populations. Microbes and Infection. 2002;4:471-80.

The Wedlockpaper is itself a review rather than a primary refereticgtates that bovine
tuberculosis among cattle is primarily contained within the lungs and spread through
inhalation. It also statesahinfection through consumption of milk was demonstrated by
cases wherein the organism had infected glands of theratny canal without infecting

the lungs. This evidence should never have been regarded as conclusive, however,
because inhaled sputum released by infected humans or cattle would be expected to travel
not only through the respiratory system but also thinaihe alimentary canal.

Whether the evidence fonilk-borne infection is conclusiyéowever, is a moot point,
because this review makigglear that pasteurization mot necessary to eradicate bovine
tubercul osi s. In the seoatroh enhtbblvedefiCaobe
authors state that most developed nations have embarked on national campaigns to
eradicate the organism from cattle and other farmed animals for the purpose of
preventing human infection by routinely testing animald slaughtering those found to

be infected. Slaughter of whole herds containing infected cattle as an alternative to
sustained monitoring and/or tracking the movement of cattle from herds containing
infected cattle to prevent spread of the organism terdtards may also be used.ttie

case ofdeveloping countries where temtdslaughter progims are infeasible, the review

lists pasteurization among a variety of alternative measures that are offered as secondary
substitutes.

VERDICT: The Etter papesffers assertions but discusses no actual evidence that
humans contract tuberculosis by drinking raw milk. The Wedlock paper that is cited
within it offers evidence of milborne transmission that should be considered
inconclusive, andnakes it clear théovine tuberculosis can be eliminated without
pasteurization through proper monitoring and control of infected cattle.
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Il. The Health Hazards of Raw Milk
The remainder of this literature review focuses primarily on the more

common emerging and uncontr olled foodborne pathogens in the dairy

environment. Specifically, the fABig Four:0 Campyl obac
0157:H7/EHEC, Listeria, Salmonella that are frequently implicated in

outbreaks and tested for in regulatory programs.

Mechanisms of entry of pathogens into raw milk

Mechanisms of entry of pathogens into raw milk are well characterized in

the literature.

The three major routes of contamination of raw milk include:

i. Mastitis or shedding from the udder

ii. Manure, dirt, other vectors in the dairy environ ment

iii. Human carriers

In a commentary on foodborne disease outbreaks ab out a decade ago,

Keene states: iThere is no mystery about why raw milk is a

for salmonellosis and other enteric infections; after all, dairy milk is
essentially a su spension of fecal and other microorganisms in a nutrient
broth. Without pasteurization or other processing to kill pathogens,
consumption of raw milk is a high -ri sk behavior. o

1999. Keene, W. E. Lessons from investigations of foodborne disease
outbreaks.  Jama 281:1845 -7.

There is no citation in this paragraph, nor any evidence discussed for the assertions

contained within it. Earlier in this editorial, Keene made a similarly unreferenced
statement that makes clear that in his opinion this contaminatimst limited to milk:

Much of it boils down to this unpleasant truth: food is often contaminated with
fecesi animal or humaii that sometimes contain human pathogens. Milk is,
meat is, poultry is, fruits and vegetables are. Although better maethodse and

are being developed to reduce the risk and degree of microbial contamination,
some level of contamination is likely to remain the rule, not the exception. While
fastingmay be the only way to eliminate all risk of foodborne disease, proper
food handling to minimize contamination (and, for bacteria, amplification), and
adequate processing whenever possible to remove, inhibit, or kill pathogens (eg,

by heating, irradiation, or acidification) can greatly reduce it.

Directly following the petion that Marler quotes, Keene states that some products made

from raw milk are perfectly safe:

Although aging and drying renders some cheeses made from raw milk safe, fresh
cheeses made from raw or imperfectly pasteurizedimikluding Mexicanstyle

soft cheesé are likewise weldocumented hazards.

Keenecites fivereferences linking outbreaks to Mexiestyle soft cheeses, but does not

discuss the obvious possibility that in some of these outbreaks the cheese was
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contaminated during the cheas@king process, which is often performed in homes on
counters that also have contact with raw meats and other foods intended to be cooked.

This editorial, in fact, was an accompaniment to two reports of salmonellosis traced to
raw cheeses. We have wited these reports in our response to the FDA PowerPoint
entitled AON t he Secftieidnyareseprodicadvherdi | k. 0 The

http://www.cfsan.fda.gov/~ear/milksafe/milksal5.htm

VWhat's been happening lately?

» Interestingly enough, Cody et al (1999) reported on two
outbreaks of multi-drug resistant Salmonella typhimuriiim
DT104 infections linked to raw milk cheeses in Northern
California.

- The first outbreak peaked in February of 1997 and the
second in April of that year, 110 patients were confirmed.
The cause was ultimately determined to be Mexican-
stylg fresh cheese made from raw milk and sold by street
vendors.

» Cody et al. JAMA 18989 May 19:281(19):1805-10

In the first outbreak, a cas®ntrol study found that 94% of cases and 58% of controls
had eat en fsftryelsen cveexeisceadn i n t tha 53% efecdsesbef or e
and 9% of controls had attended a specific local flea market.

None of the patients had cheese left over for sampling.

The cheese was purchased mostly from Hispanic specialty markets, not street vendors.
The California Department of Bd and Agriculture tested fresh Mexiestyle cheeses

from 16 of these markets. Although it found that 25% of them sold cheese demonstrating
Ai ncompl et e p as nhoereofthe echeeteitested positive®ii | k, 0
tyhpimurium.
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http://www.cfsan.fda.gov/~ear/milksafe/milksa15.htm

Murthy and Cox (19883howed that the test used gives false positives because of
enzymes produced by the microbes that ferment Mexstda soft cheese.

There was no direct evidence that the cheese eaten was made with raw milk or that it
caused the outbreak.

In the secondwutbreak, a case walefineda s s omeone Awho had eaten
style cheese in the we eéntrabstutlyovasegperiormédnes s onse

Cheese testing positive 8 typhimuriunwas obtained from ten out of 51 infected
households. Itwo of these ten cases, the cheese was traced back to the street vendor
who sold it.

Only one vendor 6s &.hypharsrem.lt veas maelafropmasmilk i ve f or
in the vendords home kitchen. Al tedibugh a s a
also containeé. typhimuriumit was a different subtype than the one found in the cheese

made with it. The authors concluded that the milk may have been contaminated with

multiple subtypes that they failed to detect.

SinceS. typhimuriums ako spread by chicken, pork, beef, salami, and sausages,
however, it may well have come from the chee
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» S0, If you encounter a raw milk vendor who
Indicates that California has never had a
problem with raw milk safety, ask if they have
ever heard of any the above.

The vendor might make the foWing replies:

e A person may become infected wilalmonellaby eating cheese, but a person
infected by another source could also spr@alinonellao the cheese through
handling it or biting into it.

¢ In the first outbreak, no cheese was traced to cain&ted raw milk; in the
second outbreak, less than two percent of infected households had cheese
traceable to contaminated raw milk. Even if the subtypes had matetiedh
they did nofi 99% of the cases would be left unexplained.

e There are many oppantities for cheese to be contaminated even if the milk is
pasteurized especially if the cheese is made in a home kitchen. Education,
training and oversight can all be used to ensure the provision of safe raw milk
cheese.
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http://www.cfsan.fda.gov/~ear/milksafe/milksal7.htm

Villar et al (1999)

» Reported oh more $. typhimutitm DT104
infections which occurred in neighboring
Washington State during 1997,

» In early 1997, Yakima County health officials
hoticed a five-fold increase in Salmonellosis
amohg the county's Hispanic residents.

» Between January and May 1997, 54 culture-
confirmed cases were reported.

According to the authors, anecdotal reports suggested thasthzaralleled the rise in

fresh, Mexicarstyle soft cheeseaj(ileso frescoand returned to previous levels after the
institution of a safe cheeseaking education program. There were no citations for the
anecdotal reports. If the rise and falltyphimuriumdid indeed parallel these changes,

it would suggest that the cheese may have been a source of infection. As we will see in
coming slides, however, there is no evidence tracing the problem to raw milk.
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http://www.cfsan.fda.gov/~ear/milksafe/milksa17.htm

Villar et al (1999)

» The median age was four (4) years old

» 91% of the patients were Hispanic.

» 17 of the 22 patients enrolled In the case-
control study reported eating Mexican —
style soft cheese In the seven days prior to
the onset of lliness.

The illnesses occurred between January 1 and May 5, 1997. Theooase study was

conducted later in May and the interviewer was not blinded to the case or control status

of the interviewee. Thedutor s wr ote, AThe time delay from
when we initiated the investigation may have contributed to recall bias. However, it is

unlikely given the study design that this bias would have been selective familiaw

Mexicanstyle softchee e . 0

News reports of the putative association betw&etyphimuriunand Mexicarstyle soft
cheese in California, however, began in April of 1997.

While 77% of cases and only 28% of controls reported eating such cheese a week before
their illnesses, somaf them were attempting to recall what they had eaten five months
previously. Since the California outbreaks were recently publicized, the probability that
recall bias affected these results is substantial.
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» The cheese produced and eaten by 2
unrelated patients was made from milk
traced to the same local dairy farm.

» Milk samples from the farm yielded the
same S. typhimurium DT104.

» The incidence of S. typhimurntm
Infections In Yakima County returned
to the pre-1992 levels following
Interventicns based on these findings.

Contrary to the FDAOs st anbtgieldsSntyphimusuanmp |l es f r o
DT104.

ACul tures of milk from tanker trucks that <co
yieldedS. thyphimuriumBy contrast, the authors reported
of the cheese made from unpasteurized milk, 2 samples of rennet, 2 samples of

unpasteurized milk from the bulk tank of the implicated dairy, and rectal swabs obtained

from 5 (3%) of 175 cowsn the implicated dairy did not yielalmonellad

The cheeses eaten by the other 20 case patients were not traced to their sources.
The interventions focused on education about safe clmeakieg practices that went

beyond the use of pasteurized milKo evidence was ever produced tracgamonella
to raw milk.
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» The authors concluded that continued
efforts were needed to discourage the
consumption of raw milk products and to
promote healthier alternatives.

» Villar et al. JAMA 1999 May 19;
281(19)1811-6

Because of the systematic bias against raw milk with which public health authorities
approach théssue of food safety, no evidence showing contamination of raw milk with
Salmonellavas required to come to this conclusion.

Prior to the publication of this study, Canadian and European studies hadSinked
typhimuriumDT104 outbreaks to chicken, bepork, salami and sausages. These items
are common enough in a typical kitchen that homemade cheese could easily become
contaminated if it is not made carefully enough.

Health authorities never attempted to provide the residents of Yakima County with
information about how to make raw milk cheese safely; they did, however, incorporate
safe cheeseaking education into a program encouraging the exclusive use of
pasteurized milk.

http://www.cfsan.fda.gov/~ear/milksafe/milksa21.htm
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http://www.cfsan.fda.gov/~ear/milksafe/milksa21.htm

Abuela Project

» One of the interventions subsequently implemented in
Washington State was the Abuela Project, in which a
pasteurized milk queso fresco recipe which produce a
cheese with taste and texture acceptable to the Hispanic
community was developed.

» 225 people attended safe cheese workshops and the
authors report that six months later the workshop
participants’ acceptance of the new recipe was excellent
and that positive behavior changes were maintained.

For more on the Abuela project, see: Bell et al. AmjJ.
Public Health 1999 Sep; 89 (8) 1421-4.

The program encouraged the exclusive use of pasteurized milk for the production of
gueso frescbut also educatecbmmunity members about how to properly sanitize
cheesamaking implements.

Such a program would be expected to reduce the incidence of -tiueas&almonella
whether it was present in the milk before leaving the farm or introduced into the milk
during thecheesamaking process.

VERDICT: The Keene editorial does not constitute evidence that raw milk is frequently

infected with dangerous doses of pathogens and the outbreak reports with which it is
associated fail to conclusively link illness to raw milk.
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Selected references of pathogens found in bulk tank and raw milk

1987. Gaya, P., M. Medina, and M. Nunez. Enterobacteriaceae, coliforms,
faecal coliforms and salmonellas in raw ewes' milk. J Appl Bacteriol 62:321 -
6.

This study looked primarilytanonpathogenic bacteria in ravaesep milk that could
contribute to fAearly blowingo of cheese, whe
flavors. The authors did not find a®almonellan any of the samples they looked at,

but they consideredthelv el s of other bacteria to pose fia
and suggested that nefficient refrigeration
transport to the dairy may prevent growth of

VERDICT: This report provides novelence relevant to assessing the risk of foodborne
illness associated with raw milk.
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2006. Jayarao, B. M., S. C. Donaldson, B. A. Straley, A. A. Sawant, N. V.

Hegde, and J. L. Brown. A survey of foodborne pathogens in bulk tank milk

and raw milk consumption among farm families in pennsylvania. J Dairy Sci

89:2451 -8.

Thisstud whi ch we addressed previously in our

showed that of 248 Pennsylvania dairy herds, a pathogen was present inth8% o
associated bulk tank raw milk samples. This study did not ascertain whether the milk
was intended to be sold as raw liquid milk, pasteurized liquid milk, raw processed dairy
products, or pasteurized processed dairy products and therefore madepaosam
between these groups. It did not measure the concentrations of the pathogens and
therefore made no estimations of the risk of iliness from publishedrdsgense curves.

It did not compare the presence of pathogens in bulk tank raw milk poebence of
pathogens in pasteurized milk. It ascertained that 42.3% of farmers reported drinking
raw milk, but did not compare foodborne iliness rates between farmers who did and did
not report drinking raw milk.

VERDICT: This study provides no usefaformation in assessing the risk of foodborne
illness associated with raw milk.
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2001. Jayarao, B. M., and D. R. Henning. Prevalence of foodborne pathogens
in bulk tank milk. J Dairy Sci 84:2157 -62.

All of the criticisms of therevious study apply to this one. However, this study
compared the incidence of Grade A (manufactugraple) and noGrade A milk, and

found that the latter was five times more likely to contain a pathofeis. makes clear

that manufacturing methodggendent on the intended final product determine a large
difference in the incidence of pathogens, and emphasizes the importance of examining
the effect of other differences in intended final product, such as the intention to sell milk
as pasteurized or pasteurized.

VERDICT: This study provides no useful information in assessing the risk of foodborne
illness assciated with raw milk except to indirectly emphasize the further irrelevance
of the other bulk tank pathogen studies that do not examine d&vinteinded for sale as
raw milk.
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2005. Karns, J. S., J. S. Van Kessel, B. J. McCluskey, and M. L. Perdue.
Prevalence of Salmonella enterica in bulk tank milk from US dairies as
determined by polymerase chain reaction. J Dairy Sci88:3475 -9.

This study evaluated bulk tank raw milk from 854 dairies across the country and found
11.8% of samples to be contaminated with salmonella. The rate of contamination varied
from 4.9% to 15.5% depending on the region of the country. Tindy sid not address
production methodsntended productonsumption, or human illness.

VERDICT: This study provides no useful information in assessing the risk of foodborne
illness associated with raw milk.
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1992. Rea, M. C., T. M. Cogan, and S. Tobin. Incidence of pathogenic bacteria
in raw milk in Ireland. J Appl Bacteriol 73:331 -6.

This study was designed to determine whether the incidence of pathogens in bulk tank
milk was seasonal. It found that total bacteriants and_isteriaincreased in the winter,
suggesting this was because the cows were indoors, but found the opposite trend for
Yersinia The study did not use raw milk that was intended for sale as raw milk, made no
attempt to model illness rates basedlm@concentrations of pathogens, and made no
assessment of the value or necessity of pasteurization for preventing illness.

VERDICT: This study provides no useful information in assessing the risk of foodborne
illness associated with raw milk.
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2004. Van Kessel, J. S., J. S. Karns, L. Gorski, B. J. McCluskey, and M. L.
Perdue. Prevalence of Salmonellae, Listeria monocytogenes, and fecal
coliforms in bulk tank milk on US dairies. J Dairy Sci 87:2822 -30.

This study is sinfiar to the preceding one and used the milk collected from the same
survey. Incidence dfisteriavaried from 8% to 18% depending on the region, while the
incidence ofSalmonellaanged from zero in the Southeast and 1.1% in the Northeast to
2.8% in the Mdwest and 5% in the West. This study did not address production
methods, intended product, consumption, or human iliness.

VERDICT: This study provides no useful information in assessing the risk of foodborne
illness associated with raw milk.
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Examples of pathogens isolated from raw milk o
outbreaksl/illnesses

Brucella

Campylobacter

Coxiella burnetii (Q fever)
Cryptosporidium

E. coli O157/EHEC

Listeria monocytogenes
Mycobacterium bovis (Bovine tuberculosis)
Rabi es virus*

Salmonella enterica

Salmonella typhi (Typhoid fever)
Shigella

Staphylococcal enterotoxins
Steptococcus

Tick -borne encephalitis virus**
Toxoplasma

Yersinia enterocolitica

*Milkborne transmission of rabies virus has not been documented, but post
exposure prophylaxis (rabies shots) have been recommended for persons

that drank raw milk from a rabid cow
**This disease is not endemic in the United States

Pasteurized milk may contain a whole host of pathogens and associated toxins, including:

Salmonella species

Escherichia coli

Listeria monocytogenes
Mycobacterium paratuberculosis
Bacillus species

Clostridium species

Yersinia entercolitica

These and other pathogens may also occur in many other foods.

See for exaple the following references:

Asao T, Kumeda Y, Kawai T, Shibata T, Oda H, Haruki K, etfal.extensive outbreak
of staphylococcal food poisoning due to Hat milk in Japan: estimation of enterotoxin
A in the incriminated milk and powdered skim milEpidemiol Infect2003;130(1):33

40.
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Gunasekera TS, Sorensen A, Attfield P, Sorensen SJ, Veal DA. Inducible Gene
Expression by Nonculturable Bacteria in Milk after Pasteurizatigpl Environ
Microbiol. 2002;68(4):1988.993 (and references therein).

Ryan CA, Nickels MK, HargretBean NT, Potter ME, Endo T, Mayer L, et al. Massive
outbreak of antimicrobialesistant salmonellosis traced to pasteurized nJilkVIA
1987;258(22):32694.

Ackers ML, Schoenfeld S, Markman J, Smith MG, Nicholson MA, DieWj et al. An

outbreak of Yersinia enterocolitica O:8 infections associated with pasteurizedJmilk.
Infect Dis.2000;181(5):1834.
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Quantifying the number of raw milk consumers

Prior to considering the relative importance of raw milk associated

outbreaks in the literature, it is worthwhile to consider the prevalence of

raw milk consumption in the population. Headrick at al (1998) estimated

raw milk comprised <1% of the total milk sold in states where raw milk wa S
legal. In an earlier survey of 3,999 persons in California, 3.2% reported

drinking raw milk (Headrick et al, 1997). Thus, the number of persons in the

general population that consume raw milk appears to be very low, which

makes the relatively large numbe r of published outbreaks more striking.

1997. M. L. Headrick, B. Timbo, K. C. Klontz, and S. B. Werner. Profile of raw
milk consumers in California. Public Health Rep. 112:418 -22.

Review of outbreaks and raw milk

No recent (last 5 years) comprehensive r eview of raw milk outbreaks in the
US or other countries could be found. A 1998 study by Headrick et al is

among the most frequently cited reviews of the epidemiology of raw milk

associated outbreaks. Below are other highlights from the paper.

1998. Headr ick, M. L., S. Korangy, N. H. Bean, F. J. Angulo, S. F. Altekruse,

M. E. Potter, and K. C. Klontz. The epidemiology of raw milk -associated
foodborne disease outbreaks reported in the United States, 1973 through

1992. Am J Public Health 88:1219 -21.

A T h arpose of the study was to describe the epidemiology of outbreaks

associated with raw milk reported to CDC from 1973 -1992 and analyze the

legal status of raw milk sales.

A 46 raw milk associated outbreaks were reported fror
study perio  d; the median number of ilinesses per outbreak was 19 (range 2

to 190); the total number of ilinesses over the 20 -year period was 1,733.

A 40/ 46 (87%) of outbreaks occurred in jurisdictions
sale of raw milk was legal

A The maj o putbtegks wefe due to campylobacteriosis (57%) and

salmonellosis (26%) followed by staphylococci food poisoning (2%) and E.

coli O157:H7 (2%).

A The estimated volume of raw milk sold relative to
less than 1%

Between 1980 and 2005, élitbreaks were reported to the CDC attributing 19,531
illnesses to the consumption of pasteurized milk and milk products. This is 10.7 times
the number of illnesses attributed to raw milk during the same period.

The FDA, CDC and USDA estimate that 0.8%milk consumed is raw. This estimation
assumes that no raw milk is sold in states where its sale is prohibited. If raw milk sales in
these states are similar to other states, however, raw milk may represent 1% of the
nationds mil k sal es.
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Using both dthese figures, the risk of foodborne illness associated with raw milk on a
per serving basis is between 87% greater than that with pasteurized milk and 7% lower
than that with pasteurized milk.

See the following references:
DiGioia O, Center for DiseasControl and Prevention. FOIA-@819. May 8, 2007.

FDA/Center for Food Safety and Applied Nutrition, USDA/Food Safety and Inspection
Service, Center for Disease Control and PrevenQumantitative Assessment of Relative
Risk to Public Health from FalborneListeria monocytogenedmong Selected
Categories of Readip-Eat FoodgSeptember, 2003).

There is nothing Astrikingo about this diffe
one percent figure, which allows for an up to [B4er perserving rsk of raw than
pasteurized milk.

Even if raw milk only constitutes 0.5% of milk sold and it does in fact have a higher per
serving risk than pasteurized milk, there 1is
The abovecited risk report oiisteria, for example, estimates that deli meats carry ten

times the peserving risk as raw milk does for this illness. If an 87% increase in risk is
Astrikingd then one can only wonder what adj
relativesafetyof raw mik compared to deli meats, since the difference is of a magnitude

eleven times greater.

Because investigations of foodborne illness are conducted wystensatic bias against

raw milk, however, the above comparison, relying on the conclusions of these
investigations, would integrate this bias, likely exaggerating the relative risk of raw milk.
It may well be the case, then, that raw milk is statistically safer than pasteurized milk
even when it is accounted for that sontreei$ses due to raw milk coubdve been

avoided by proper management of herds and hygienic practices on farms without the
need for pasteurization and would thusaleided in an openly regulated system that
respected the right of farmeaad consumers to produce and purchase safetiyipeal

raw milk. Nevertheless, the data do not provide for a solid conclusion regarding which
producti raw milk or pasteurized milk is safer.

VERDICT: There is no evidence that raw milk is more dangerous than pasteurized milk
or other foods and it mawg fact be safer.
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Below are highlights of outbreaks published in the literature (peer -reviewed
and public health reports such as MMWR). It should be noted that there are

many potential variables that could impact whether or not an outbreak is

pu blished such as novelty, timeliness, and resources or motivation by the

agency that conducted the investigation. Therefore, it is difficult to quantify

the problem based on a literature review alone.

CAMPYLOBACTER

1979. Blaser, M. J., J. Cravens, B. W. P owers, F. M . Laforce, and W. L. Wang.
Campylobacter enteritis associated with unpasteurized milk. Am J Med

67:715 -8.

Three members of a fiveerson family contracted campylobacteriosis. The first member

to become sick had been a frequent visitortgghisand par ent sdé6 farm out si
where he had frequent contact with the animals during his farm chores. The feces of both
cows and pigs from the farm tested positive for the organism, but the milk tested
negative. The three family members who beeak all drank raw milk from the farm

as did one of the other five members who did not become sick and was not
asymptomatically infected. All members consumed eggs from the farm. Since the

family members did not live in the same house and did nota# bontact with the same

farm animals, the authors concluded the illness must have had a food source, and
reasoned that the milk was most likely even though the milk they tested was not
contaminated. They did not comment on the possibility of spreadgihmirect human
contact, either contact with the first family member to become sick who had been

working with the animals, or contact with asymptomatic carriers who lived on the farm.

VERDICT: This report does not constitute conclusive evidence ofgdlassociated with
raw milk and other interpretations are more probable.

40



1980. Porter, I. A., and T. M. Reid. A milk -borne outbreak of Campylobacter
infection. J Hyg (Lond) 84:415 -9.

The milk this outbreak was traced to was not ingehfibr sale as raw milk. The

organism was not isolated from milk or rectal swabs of the cows, but only from a milk

sock filter, which is a filter used in modern milking equipment to remove visible dirt and
large debris from raw milk as it enters the biaikk. The milk was ordinarily

pasteurized, but because of a power outage associated with a major storm, the pasteurizer
was not operating for several hours. If the milk was the source of the infection in this
outbreak, it would appear that the origirtloé organism was not the cows but either the
milking equipment or some point of contact that occurred between milking and filtering.

VERDICT: It is possible that the milk was the source of infection in this outbreak, but
this merely indicates that milkdm large dairies intended for pasteurization is not safe to
consume raw. This report does not reflect the safety of raw milk intended for
consumption as raw milk.
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1981. Outbreak of Campylobacter enteritis associated with raw milk = --
Kansas. MMWR Morb Mortal Wkly Rep 30:218 -20.

This is a brief summary of an outbreak that was covered in more detail in a later report
(Kornblatt, 1985), to which respond below.

1981. Robinson, D. A., and D. M. Jones. 1981. Milk -borne campylob acter
infection. Br Med J (Clin Res Ed) 282:1374 - 6.

This is a review rather than a primaryardnce. It briefly summarizes thirteeatbreaks

of milk-associated campylobacter: the first case was attributed to milk intended for
pasteurization in which eessive snowfall prevented pasteurization, but no evidence that
the herd or milk were contaminated was obtained; in the second case, the authors make
no mention of milk testing positive; in the third case, campylobacter was isolated from a
milk filter but not milk from the farm and no mention is made of whether the milk was
intended for pasteurization; in the fourth case, the milk was intended for pasteurization
but a storm prevented the usual practice and the organism was isolated from a milk filter
but na from any of the milk; in the fifth case, the milk was intended for pasteurization
and there is no mention of whether any milk tested positive; in the sixth case, the milk
was intended for pasteurization, milk filters tested negative, and there is nomant
whether any milk tested positive;n t he seventh case, a storm c
normal supply of pasteurized milk and they began consuming unpasteurized milk,
although there is no mention of whether the milk was ordinarily intended for
pasteurzation, and tests of the milk and milk filters were negative; in the eighth case, an
outbreak occurred at a school supplied with unpasteurized milk from its own attached
farm and a milk filter tested positive but there is no mention whether any milk tested
positive; in the ninth case, no milk tested positive but the milk sent back to its source
because it was visibly fAdirtyo was consi der e
no mention of any milk or milk filters testing positive; in the eletierdse, several cows

had mastitis on the farm prior to the outbreak but milk and milk filters tested negative; in
the twelfth case, there is no mention of whether any milk tested positive; in the thirteenth
case, milk filters tested negative and thereoisnention of whether any milk tested

positive.

VERDICT: There are no outbreaks mentioned in this review that could be said to be

conclusively linked to unpasteurized milk, and in most cases the suspected milk was
intended for pasteurization.
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1982. McNaughton, R. D., R. Leyland, and L. Mueller. Outbreak of
Campylobacter enteritis due to consumption of raw milk. Can Med Assoc J
126:657 -8.

This outbreak occurred at a religious camp. All patients had eaten at the dining hall.
Raw milk was servethere, and although nearly half of those who drank raw diil not
get ill, those who drank the milkere much more likely to get ill than those who did not.
The investigators, however, did not examine associations with any of the other foods
eaten. Saples of milkand feces from milk cows tested negative during the time of the
outbreak. The authors pointed out that other foods could not be excluded.

VERDICT: This report does not constitute conclusive evidence of illness associated with
raw milk andother interpretations are more probable.
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1982. Taylor, D. N., B. W. Porter, C. A. Williams, H. G. Miller, C. A. Bopp, and
P. A. Blake. Campylobacter enteritis: a large outbreak traced to commercial
raw milk. West J Med 137:365 -9.

Raw milk drinkers were statistically more likely to be ill but cultures of raw milk from

those who were ill, from the stores where it was purchased, and from milk filters on the
farm (which produced 10,000 gallons of milk per week, 3,000 ofhwvas intended for

sale as unpasteurized milk) all tested negative. Feces from the cows on the farm were
more likely to contain the organism than feces from cows on other farms, but the
outbreak strain wasot recovered at all.The authors suggestedghmnay have been

because all of the contamination came from a single cow that was not sampled or because
it came from mastitis rather than fecal contamination, but this obviously does not explain
why none of the milk was contaminated. Those who consumgel daantities of milk

were not any more likely to become ill than those who consumed small quantities; the
authors suggested this supports the theory that only small quantities are needed to cause
illness, but avoided the more obvious conclusion thanilei none of which was
contaminated, and which came from cows whose feces was not contaminated with the
outbreak straifi had nothing to do with the outbreak.

VERDICT: The evidence is almost conclusive in this case that the milk had nothing to do
with the outbreak and the fact that the authors were so insistent that it did despite all the
contrary evidence makes this report a perfect example of the outrageous bias against raw
milk pervasive in the literature.
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1983. Potter, M. E. , M. J. Blaser, R. K. Sikes, A. F. Kaufmann, and J. G. Wells.
Human Campylobacter infection associated with certified raw milk. Am J
Epidemiol 117:475 -83.

This report found that 21 out of 50 case€ofejunioccurred in people who had drank

raw milk, al from a single farm. Although some rectal swabs of the cows from the farm
tested positive fo€. jejuni they were over 30 percent less likely to test positive than

cows on a control farm not associated with the outbreak. All of the milk and milk filter
samples tested negative. The evidence clearly indicated that the milk was not
contaminated, and the authors did not address the issue of whether the large proportion of
cases in people who drank raw milk could simply have been due to reportirighwias

is, that gastrointestinal occurring in people who have recently drunk raw milk are much
more likely to be reported whereather gastrointestinal illnessase much more likely

to be ignored.

VERDICT: This report provides no conclusive evidence assogidiness with raw
milk.
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1983. Wright, E. P., H. E. Tillett, J. T. Hague, F. G. Clegg, R. Darnell, J. A.
Culshaw, and J. A. Sorrell. Milk - borne campylobacter enteritis in a rural
area. J Hyg (Lond) 91:227 -33.

A casecontol study revealed statistical associations between illness and both
unpasteurized milk and frozen poultry. Frozen poultry was not tested for the organism
while all samples of milk and milk filters from the farm tested negative. A pasteurization
order wa issued despite the lack of evidence of contaminated milk, and no cases were
identified thereafter. The authors considered this further evidence that milk from the
farm was the source of infectiotiis is illogical, however, unless one makes the
unreasaable assumption that the outbreak would in the absence of governmental
intervention persist without end.

VERDICT: This report does not constitute conclusive evidence of iliness associated with
raw milk and other leads uncovered epidemiologically wetdallowed through.
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1984. Campylobacter outbreak associated with certified raw milk products --
California. MMWR Morb Mortal Wkly Rep 33:562.

This is a very brief onparagraph report of an outbreak occurring among adotts

children who went on a school trip days earlier to a certified raw milk bottling plant
where they were given milk, ice cream, and kefir. According to the report, the only food
they all ate in common was hamburgers provided to the school byfaddsthain.

There is no mention of any foods including milk being tested for contamination.

VERDICT: This report does not constitute conclusive evidence of illness associated with
raw milk.
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1984. Hudson, P. J., R. L. Vogt, J. Brondum, and C. M. Patton. Isolation of
Campylobacter jejuni from milk during an outbreak of campylobacteriosis. J
Infect Dis 150:789.

After a 2yearold child contracted diarrhea from whi€h jejuniwas cultured,

investigators found that tee of the nine households who purchased raw milk from the
same farm as this child contracted diarrhea and four of ten workers in an office that used
the milk for coffee also contracted diarrhéa. jejuniof the same subtype was found in

the feces of thpeople who became ill, milk from one of the cows on the farm, and the
feces ofall the calves who nursed from the cow with contaminated milk. The cow had
low-grade mastitis and whilg. jejuniwas present in its feces, it was of a different
subtype, sugesting that the mastitis was the origin of @igejunithat contaminated the

milk. The report does not address production practices or how the mastitis could have
been prevented.

VERDICT: This study provides compelling evidence of iliness associatbdaw milk

that would have been prevented by pasteurization but does not provide evidence that
pasteurization would have been necessary and that other means could not have been
utilized to prevent contamination.
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1985. Hutch  inson, D. N., F. J. Bolton, P. M. Hinchliffe, H. C. Dawkins, S. D.
Horsley, E. G. Jessop, P. A. Robertshaw, and D. E. Counter. Evidence of

udder excretion of Campylobacter jejuni as the cause of milk -borne
campylobacter outbreak. J Hyg (Lond) 94:205 -15.

The investigatorsvho published this repoconcluded that an outbreak iBatish

village wherein the whole village obtained unpasteurized milk from a single farm was

due to campylobacters excreted directly into milk by cows with mastitis rather than feca
contamination of the milkAfter the second phase of the outbreak, a pasteurization order

was issued and the village turned to another source of raw ithitkauthors stated this

with an exclamation point, indicating that they considered this de@asisurd. The farm

had previously had an immaculate record and appeared on inspedi®rdny clean and

well kept. Becausthe Medical Officers of Environmental Health are often reluctant to

issue pasteurization orders on raw milk farmers becausethey,a i n t he i nvestic
own words, fAdamaging to the farmer and unwel
solved this quandary by advocating the outright banning of all raw milk, which was to

their satisfaction accompeisbetl oh Brbthand
their | amentation Al ong overdue. O The aut ho

Theiranalysis, however, suffers from many problems. Twemniy percent of those who
became ill cultured negative for campylobacter ancttineelations between a positive

culture and any of the five specific symptoms analyzed were not statistically significant.

It is possible that the negative cultures were due to delayed sample collection and inferior
culture methods, but the questionet bpen whethe€. jejuniwas in fact the sole or

primary contributor to the outbreak.

The outbreak occurred in two phases, first from JutteJ8ne 18, and then from June 25
to July 2. During the firgbhase of theutbreak, environmental sampkaschas rubbish
heaps and watering holbst not milk filter samples proved contaminated.

During the second phase of the outbreak, milk filters and milk proved contaminated.
Several changes had transpired. First, rather than transporting the milkrfikesterile
container to the laboratory where cultures would be performed under the most sterile
conditions that contemporary technology allowed for, the filters were put into enrichment
broth (meant to supply a nutrient profile specifically advantagends jejuni) directly

on the farm. The investigators claimed tGajfejunicould not survive the several hours
between collection and laboratory culture but avoided commenting whether
contamination on the farinwhere environmental samples but not nsi#tmples had
previously proved to harbor the organisroould haveoccurred The second change that
had transpired was the occurrence of both phases of the outbreak. The contaminated milk
filters were obtained between July 2 and July 10, beginning oretlydast day of the

second phase of the outbreak. This timeline suggests that human infection could have
been passed on to the cows, yet the investigators reversed thacdeafect

implications and decided that the evidence clearly suggested thathases had been
caused by campylobactassociated mastitis in the cows.
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Two samples of retail milk obtained on June 29 and June 30, towards the latter part of the

second phase of the outbreak, tested positiv€ fggjuni The investigators did notade

where the culture was performedwhether it was performed under sterile conditions

After an unspecified length of time elapsed, they attempted to measure the concentration

of the organism from these same milk samples, but they tested negatiste theéhi

aut hors apnolibnuded stooMpgebabbyt duki ¢l whe N
antibacteri al e f f e c tredto élsevihereis the reportl guadedt hat t he
hereintwo paragraphs below.

Two out of 40 milk samples obtained dilgdrom the cowsafter the second phase of the
outbreak on July ¥ presumably cultured on the farmwaih the milk filter sample$

tested positive, but could not be serotyped because the cultures died too quiiogly.
positive milk samples were obiteid from the two cows who had the highest levels of
antibodies tcC. jejuni from which the authors concluded that the entire two phases of the
outbreak were probably attributableGojejuniexcreted into milk due to mastitis. These
two cows, however,dd no indication of illness or mastitis. The authors did not

comment on the implausibility of mastitis causing excretion of an organism into milk by
cows that did not have mastitis.

The authors mada very revealing speculation: because milk filtersiobethdirectly

after evening milkings and mixed with enrichment medium within 30 minutes tested
positive while those obtained after morning milkings and mixed with enrichment medium
after three hours tested negativeytbkeu gge st ed t hatuttiehadural ur e t o di
antibacterial effect of fresh milk quickly may have reduced survival of campylobacters in
t he mor ni nTdis is fartimgy $uppsrtedby the aforementioned negative culture
of previously positive retail milk samples and the failurehef érganism in milk samples
obtained directly from cows to survive long enough for serotypirige authors id not
statewhy the antibacterial effect of raw mifhould make culture impossible in a

medium specifically designed to enhance pglwbacter surival but should not stop
campylobacter that has been subjected to this effect for many more hours or for days
from causing illness in humans consuming the milk.

VERDICT: There is no reason to believe that contaminated milk samples obtained after
both phaes of the outbreak had begun were the cause of the outbreak. There is some
doubt as to theature of thecontribution ofC. jejunito the outbreak, the integrity of the
positive cultures obtained from the milk and milk filters, and the ability of thentsm

to survive long enough in raw milk to cause human illness.
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1985. Campylobacter outbreak associated with raw milk provided on a dairy
tour -- California. MMWR Morb Mortal Wkly Rep 35:311 -2.

This article is cited incorrectly. It was pulied in 1986, not 1985. The volume number,
not included in the above citation, is 19.

In this brief oneparagraph summary of the incident, it is statedtth@butbreak occurred

on a school field trip to a dairy (in which contact with animals or farraatéjwould be

an alternative source of infection) and that at least two people became ill from personal
contact with an infant who had drank raw milk. Neitb@mples fronthe cows nor

samples of thenilk were cultured.

VERDICT: There is no conclusiveridence in this report linking iliness to raw milk.
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1985. Korlath, J. A., M. T. Osterholm, L. A. Judy, J. C. Forfang, and R. A.
Robinson. A point -source outbreak of campylobacteriosis associated with
consumption of raw m ilk. J Infect Dis 152:592 -6.

An outbreak of campylobacteriosis occurred exclusively in a third grade class that had
made a recent trip to a farm where many children engaged in drinking milk and hand
milking cows. Both hananilking cows and drinking milkvere associated with illness,

but most who handilked the cows also drank the milk, and when the investigators
compared children who had hamdlked the cows but not drunk the milk to children who
had drunk the milk but not hasdilked the cows, only drking the milk was associated

with illness. Moreover, the incidence of illness increased the greater the amount of milk
consumed.

On the other hand, the milk, milk filters, and feces of the cows all tested negatve for
jejuni.

Despite the central tehof epidemiological investigation thadrrelation does not prove
causation the authors chose to believe the correlative evidence and ignore the clear
evidence that neither the milk nor the feces of the cows were contaminated.

There could have beether explanations for the correlations observed with-milk

drinking. For example, maybe the glasses used to distribute the milk had been recently
washed in a sink that was used in the preparation of raw chicken and had been
contaminated witlC. jejunibecaise of insufficient cleaning and rinsing. These
possibilities were not investigated.

VERDICT: This report does not provide conclusive evidence associating illness with
raw milk.
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1985. Kornblatt, A. N., T. Barrett, G. K. Morris, and F . E. Tosh. Epidemiologic
and laboratory investigation of an outbreak of Campylobacter enteritis
associated with raw milk. Am J Epidemiol 122:884 -9.

After a single patient who developed a gastrointestinal illness reported drinking raw milk

from a particulafarm, the authorities launched a media campaign declaring the

association between the farm and the illness. This media campaign would clearly

compromise any further investigation by creating a reporting bias where people who

drank t he f abemack mareilikely to veport thedr gastrointestinal ilinesses

to authorities than peopl e wbontolsudydoumdot dr i nKk
that people who drank milk were much more likely to get sick, but the results were

meaningless becauseétbe bias resulting from the aforementioned media campaign. The

milk tested negative fdC. jejuni.

VERDICT: This report does not provide conclusive evidence associating illness with
raw milk.
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1986. Klein, B. S., J. M. Vergeront, M. J. Blaser, P. Edmonds, D. J. Brenner, D.

Janssen, and J. P. Davis. Campylobacter infection associated with raw milk.
An outbreak of gastroenteritis due to Campylobacter jejuni and
thermotolerant Campylobacter fetus subsp fetus. Jama 255:36 1-4.

In this outbreak, people who drank raw milk were statistically more likely to become ill

than those who did not drink raw milk. A full 25 percent of those who became ill did not

drink the milk; although altulture-confirmedcases did in fact drinkaw milk, the

investigators only selected nine out of sixteen people to culture and gave no indication of

what their criteria for culturing was. It was the absence of cuttonéirmed cases who

did not drink raw milk that the authors consideredtodetmonaat e At hat conf i r m
could be attributed to the implicated produc
whether the choice of whom to culture involved any bias. They did not report testing any

of the milk.

VERDICT: This report does not@vide conclusive evidence associating iliness with raw
milk.
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1986. Warner, D. P., J. H. Bryner, and G. W. Beran. Epidemiologic study of
campylobacteriosis in lowa cattle and the possible role of unpasteurized
milk as ave hicle of infection. Am J Vet Res 47:254 -8.

This report consisted of two sections: one of them investigated the incide@cgpini
contamination in bile samples from culled dairy cows (thosehidnee been removed

from herds) and associated milk fisegind the other investigated the epidemiological
association between consumption of raw milk and reporting of campylobacteriosis. The
interesting part of the first section is tléatjejuniwas found in the bile samples but not

in the milk filter samplesgven though the filters contained visible fecal contamination.
This seems to indirectly support other research indicatingthgjunicannot survive

very long in raw milk. The epidemiological investigation found that 23 percent of cases
occurred in pople who drank raw milk, but it also uncovered evidence of underreporting.
The authors did not discuss whether the underreporting would bias the association with
raw milk1 for example, if cases associated with raw milk were less subject to
underreportig i and stated that their findings did not establish a candeffect

relationship between raw milk consumption and illness.

VERDICT: This report does not provide conclusive evidence associating illness with
raw milk.
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1987. Harris, N. V., T. J. Kimball, P. Bennett, Y. Johnson, D. Wakely, and C.
M. Nolan. Campylobacter jejuni enteritis associated with raw goat's milk.
Am J Epidemiol 126:179 -86.

Only 10.8 percent of th€. jejunicases in this reportfour people’ drank rawmilk

from a particular dairy. Two cases, a mother and her infant, had pecsatact with

the family that owned the dairy, consumed pasteurized yogurt from the dairy, and used
goat manure from the dairy in their home garden. Three out of ten reatzd sivthe

cows tested positive, but all the milk tested negative.

The cases associated with the dairy yiel@egejuniof a distinct subtype that was
different from the subtypes not associated with the dairy. This strongly suggests a
connection to theairy, but the presence Gf jejuniin manure but not in milk and the

fact that onehird of the dairyassociated cases did not drink raw milk strongly suggests
that themilk was not responsible.

VERDICT: This report does not provide conclusive evideagsociating illness with raw
milk.
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1988. Humphrey, T. J., and R. J. Hart. Campylobacter and Salmonella
contamination of unpasteurized cows' milk on sale to the public. J Appl
Bacteriol 65:463 -7.

This report estimated the @arence of pathogens in bulk tank raw milk, and admitted

the concentrations might be very low, but made no effort to measure these concentrations
and model disease incidence to compare the incidence in raw milk to that in pasteurized
milk, or to determinghe effect of feeding and other production practices on the

occurrence of these pathogens.

VERDICT: This report offers no evidence useful for assessing the risk of raw foodborne
illness associated with raw milk.
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19 94. Morgan, D., C. Gunneberg, D. Gunnell, T. D. Healing, S. Lamerton, N.
Soltanpoor, D. A. Lewis, and D. G. White. An outbreak of Campylobacter
infection associated with the consumption of unpasteurised milk at a large
festival in England. Eur J Epidemiol 10:581 -5.

This is a report of an outbreak of campylobacter at a large (>70,000 attendees) music

festival in England, held on the site of a farm on grounds ordinarily used as grazing

pasture for cattle. The quality of the local spring water was foundtobhpoor 6 unt i | t
systemwassuperh| ori nated, which rendered fAsatisf act
state whether it was tested for campylobacter, and if so, what the results were. They do,

however, state that there was no way to distinguishdsstihe consumption of pre

treatment and posteatment water at the festival. In addition to milk and other foods

sold at the festival, then, contact with environmental sources of campylobacter on the

grazing land, consumption of pequality water and grsonto-person contact

represented sources of infection that were not investigated in the report.

Consumption of unpasteurized milk was strongly correlated with illness in -@@asel
study, but all samples of milk and milk filters from the farmsetgsix weeks after the
event testedegative for campylobactefwo samples of milk were tested at some
unspecified length of time before the festival and one cont&neali but the
investigators did not state if they were tested for campylobacter.

Because the milk sold at the event and milk from the farm during the same period was
not tested for campylobacter, the results of this investigation are inconclusive. The
outbreak may have been caused by the milk, but several possibilities remain:kaw mil
contaminated either at the site of the farm or at the site of the festival, may have been
responsible for the outbreak; since the questionnaires were sent out several weeks after
the event, there is the possibility of recall bias and the results casieeontrol study

may not be legitimate; finally, the correlation with unpasteurized milk may be a proxy for
direct personal contact with an infected raw milk vendor or with certain specific water
products or activities held in a certain area of thevakti

After the investigation, the authorities made the licensing of entertainment events
contingent upon the agreement not to sell unpasteurized milk.

VERDICT: There is no conclusive evidence in this report linking illness to raw milk.
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1995 . Orr, K. E., N. F. Lightfoot, P. R. Sisson, B. A. Harkis, J. L. Tweddle, P.
Boyd, A. Carroll, C. J. Jackson, D. R. Wareing, and R. Freeman. Direct milk
excretion of Campylobacter jejuni in a dairy cow causing cases of human
enteritis. Epidemiol Infect 114 15 -24.

Routine testing of raw milk identified samples from one farm contaminated with
campylobacter. Investigations of the farm uncovered needed hygienic improvements, the
institution of which, however, did not result in elimination of campylobacten frolk.

Further testing identified a single cow whose milk contain campylobacter as well as bulk
milk tank samples that were contaminated with campylobacter. Rectal and mammary
swabs from the one cow did not reveal campylobacter surface contamination, bu

removal of her milk from the system eliminated the positive culture obtained from the

bulk tank milk. This provided compelling evidence that this cow was excreting
campylobacter directly into her milk, although the investigators did not report testing h

for campylobactedependent mastitis, so the results cannot be regarded as conclusive.

A retrospective analysis 16 stool samples obtained from local health care practitioners
from among 44 local residents showed that seven were contaminated withatzanjsy,

two of which were conclusively demonstrated to be a strain identical to the one found in
the milk. All seven reported drinking milk from the farm. The investigators did not
report testing for other pathogens in these cases or performing astycstiedinalyses

with these results, although 100 percent of the people with a cattufemed case had
drunk milk from the farm.

In addition to a number of hygienic deficiencies on the farm, all of the cows were

permanently housed in the milkingpateh er e t her e was fdAmarked env
[sif contamination. o That they were in confi
entirely or primarily graiffed, and were in any case not consuming fresh grass.

Although the investigators did not confirampylobactedependent mastitis in the cow

whose milk contained the organism, it is reasonable to believe thatfeedimg,

confinement, and marked fecal contamination of the environment to which the cows were
contained could have all contributed tolsaccase of mastitis and resultant human

illness.

VERDICT: Although the evidence does not conclusively demonstrate that human iliness
was a result of raw milk consumption, it strongly suggests that an infected cow excreted
campylobacter into her milk, ldang to the contamination of bulk tank milk, and it is a
reasonable interpretation that at least two peapteprobably severontracted diarrhea
because of it. The infection was probably the result of gesding and confinement.

This report thus enifasizes the importance of fre@nging and grasteeding dairy cattle.
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1996. Evans, M. R., R. J. Roberts, C. D. Ribeiro, D. Gardner, and D. Kembrey.
A milk -borne campylobacter outbreak following an educational farm visit.
Epidemiol Infect 117:457 -62 .

This is a report of an outbreak of campylobacter associated with a school visit to a farm
whereon the cows were fed via a grawpper, apparently exclusively greed and

possibly under confinement. The milk was intended for pasteurization, baintiig f

drank raw milk and offered raw milk to visitors. Members of two school visits in the
same week had drunk raw milk without any resultant iliness. The investigators did not
report testing milk, but campylobacter strains associated with the cowstdithich the
outbreak strain. A child of a neighboring farm was infected with the outbreak strain, and
there was a high rate of secondary cases resulting from direct ypeqserson contact,

but the possibility that the outbreak could have been initiaygaersorto-person contact

was not investigated.

The main evidence implicating raw milk was a ddspendent statistical association
between drinking raw milk and likelihood of becoming ill, although there was no such
association between dose of rawkrahd the incubation period, severity, or duration of
the illness. Children were more likely to drink raw milk, and the authors pointed out that
children are more likely to be generally susceptible to illness and less likely to have
developed a prior sp#ic immunity to campylobacter, but they did not go so far as to
suggest that the statistical association between illness and raw milk consumption was a
mere artifact of the inverse association between age and raw milk consumption.

VERDICT: This report des not provide conclusive evidence associating raw milk with

iliness, but if it had, it would emphasize the importance of pasteding and producing
raw milk with an intent to sell raw milk as the final product.
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2002. Outbreak of C ampylobacter jejuni infections associated with drinking
unpasteurized milk procured through a cow -leasing program -- Wisconsin,
2001. MMWR Morb Mortal Wkly Rep 51:548 -9.

According to this report, 75 people became sick over the course of five weeks, most of
whom had drunk raw milk from an organic dairy farm that distributed raw milk through a
cow-share program. Milk from the dairy tested positiveGofejunione day after the
outbreak was first identified. The authors of the report provide few detdibsreport

does not discuss production practices, hygiene issues, or whether there were other
possible contributors to the outbreak. Nevertheless, that most people involved in the
outbreak drank the milk and the milk tested positive suggests the milles@msible.

VERDICT: The evidence in this report strongly suggests that raw milk was responsible
for an outbreak o€. jejuni, but the source of contamination and point of production at
which it took place is not identified and there is no way to kntwether pasteurization

would have prevented the outbreak or whether it could have been avoided by some other
meansFor an alternative view of this incident, see

http: //realmilk.com/pr_071402.htm|
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2006. Schildt, M., S. Savolainen, and M. L. Hanninen. Long -lasting
Campylobacter jejuni contamination of milk associated with gastrointestinal
illness in a farming family. Epidemiol Infect 13 4:401 -5.

This investigation of an outbreak limited to a farming family repeatedly f@unejuni
contamination of bulk tank milk. The same strain was found in fecal samples of infected
family members and in fecal samples of multiple cows, but not imitkeof any cows.

The contamination and illness stopped after the liners of the milking equipment were
changed, which were subsequently found to be defective, apparently allowing fecal
contamination of the milk. No information about the production megton the farm is
provided.

VERDICT: This report provides compelling evidence of illness associated with raw milk

but also emphasizes the importance of proper equipment maintenance and monitoring of
milk, which would have precluded the need for pastation in this case.
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E. COLI O157/EHEC

1996. Deschenes, G., C. Casenave, F. Grimont, J. C. Desenclos, S. Benoit, M.
Collin, S. Baron, P. Mariani, P. A. Grimont, and H. Nivet. Cluster of cases of
haemolytic uraemic synd rome due to unpasteurised cheese. Pediatr Nephrol
10:203 -5.

Four children from a village in France developed hemolytic uremic syndrome (HUS) and
had eaten an unpasteurized cheese sold by a neighboring farm. Stools of the children, the
cheese, and goat kimixed with rennet all tested positive for the organism, but the
investigators did not perform subtyping of the organism and did not test any fresh milk.
Thus, there is no evidence that the contamination occurred prior to processing and no
evidence thathe illness would have been prevented by pasteurization of the milk.

VERDICT: This report provides evidence strongly suggesting illness associated with

raw cheese, but no evidence linking the illness to the raw milk used to produce the cheese
and thus o evidence that pasteurization would have prevented the outbreak.
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1997. Bielaszewska, M., J. Janda, K. Blahova, H. Minarikova, E. Jikova, M. A.
Karmali, J. Laubova, J. Sikulova, M. A. Preston, R. Khakhria, H. Karch, H.
Kla zarova, and O. Nyc. 1997. Human Escherichia coli O157:H7 infection
associated with the consumption of unpasteurized goat's milk. Epidemiol
Infect 119:299 -305.

This report describes five cases of hemolytic uremic syndrome (HUS) associatéd with

coli O157H7 contracted by four children living in Northern Bohemia of the Czech
Republic, three of whom dr anOneofthewhregwast s 06 mi |
a resident of the farmOne of the two goats heavily shed the matching organism in its

feces fo a period of time coinciding with the outbreak, but its milk tested negative. The

mother of one of the cases had evidence of infection, suggesting-peqsenson

contact. The investigators ruledt@ersorto-person contact betwedme cases, but they

did not investigate the possibility of transmission through petsg@erson contact with

the farmer at, for example, the farmersod mar
contact with any objects ssciated with the farmer, awy which could have bee

contaminated due to the heavy fecal contamination present on the farm. Evidence of
exposure to the organism was higher in 15 dr
but the farmer could only provide contact information for relatives and thenleaig

who likely had contact with the farm and could not provide contact information for

people who purchased his milklatal markets. Consumption of milk could therefore

have acted as a proxy for contact with the farm, farm residents, or objectsitasbadin

the farm in both parts of the study.

VERDICT: There is no conclusive evidence in this report linking illness to raw milk.
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1997. Keene, W. E., K. Hedberg, D. E. Herriott, D. D. Hancock, R. W. McKay,
T. J. Barrett, and D . W. Fleming. A prolonged outbreak of Escherichia coli
0157:H7 infections caused by commercially distributed raw milk. J Infect

Dis 176:815 -8.

This study was also cited in the FDA Power Po
response follows below.

http://www.cfsan.fda.gov/~ear/milksafe/milksa24.htm

Keene et al. (1997)

reported on a prolonged outbreak of £. coli O157:H7 which
was caused by consumption of raw milk sold at Oregon
grocery stores.

It began in December of 1992 and did not end until' June of;
1994.

When the culprit dairy was determined, it was discovered that
only 4 of the 132 animals in the herd were initially positive for
£. coli 0157 H7.

Despite public warnings, new labeling requirements and
increased monitoring of the culprit dairy, retail sales and dairy-
associated llinesses continueduntill June of 1994.

There was no outbreak Bf coliO157:H7int hi s communi ty. The fAout |
Aprolongedo precisely because it fAnever caus
infections. 0 I n other words, it did not exi

AfRaw -amdd&kci ated casesd were defined as At hos
withint he 10 days before symptom onset. 0 The ¢
when the researchers began looking for them, and ended in 1994 because this is when the

state health authorities banned the sale of
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Becauseomdgoitrhge mature of the outbreak, o6 the
clear how to delimitacaseont r ol st udy hout significant
was also infeasible, o th el ected to notif

wi t
ey A0
Despite testing #gamilk on 26 occasions over the course of 18 months, the investigators

never foundanf.coliO157: H7 in the dairyds mil k.

Nevertheless, an injunction was issued in June of 1994 banning sales of the milk. The
farmer continued to sell the uncontaminatatk until October of 1995 and was fined
and jailed for contempt of court.

Although the incidence d&. coliO157:H7 never changed, no cases associated with the
consumption of milk from this dairy have been reported since the milk was banned in
June of 194.

The authors correctly concluded from this th
associated disease is to stop people from dr
The authors | amented that i1t is fHeasier said
mi | kdo tahnat sales of the milk in question had
of the retail business. o

Legislation to outlaw the retail sale of raw milk in Oregon had recently died in
committee.

The authors concludedotnhatal @short hef naxtoulter
Acontinuing consumer education and increasinn

The FDA estimates that between 1996 and 2005, fresh produce was responsible for over
8,000E. coliO157:H7 infections. Eggs were respdmsifor over 6,500; processed foods
for over 3,000; and sprouts for over 1,500.*

No legislation has yet been drafted to outlaw the retail sales of fresh produce, eggs,
processed foods, or sprouts.

* See this reference: B uParho&Broader, CoRérnsA Spi nac h
about Produce SafetyA FDA Per spective, O
http://foodprotection.org/meetingsEducation/Rapid%20Response%20PtiesesiBaich
anan,%20Robert.pqlf. 11 of 32.

2001. Mclintyre, L., J. Fung, A. Paccagnella, J. Isaac -Renton, F. Rockwell, B.
Emerson, and T. Preston. Escherichia coli 0157 outbreak associated with the

ingestion of unpasteurized goat's milk in British Columbia , Can Commun Dis
Rep 28:6 -8.

This report describes five casestofcoliO157:H7. The first case occurred in-gelar
old, the investigation of which implicated visiting a petting zoo and consuming raw milk
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from Nubian goats. The authors did not descahy followup of the petting zoo lead.

Two children of the same family became ill soon after, but the authors did not report
whether they had drunk raw milk. The family had joined a cooperative three months
earlier that supplied them with the milk,which 18 other families were members, none

of whom reportedly became ill. Two children of another family who visited the
cooperative farm became ill, but the authors did not report whether they had purchased or
consumed any raw milk. Two out of seventlast of milk purchased by the first family

were tested for the organism, one of which was contaminated with very low amounts of
the matching strain of the organism. The authors did not report whether that bottle had
already been opened, nor did they répesting any milk obtained from the farm itself.

They did not discuss the possibility that the infected persons had contaminated the milk
after becoming ill, nor did they report test
Testing milk obtained dily from the farm would have precluded the possibility that

the family contaminated the milk, which is especially strong if the bottle containing
contaminated milk had already been opened. The authors did not report performing any
tests on the farm orstanimals at all.

VERDICT: There is no conclusive evidence in this refioking iliness to raw milk, and
other possible leads were not followed through.
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2003. Allerberger, F., A. W. Friedrich, K. Grif, M. P. Dierich, H. J . Dornbusch,
C. J. Mache, E. Nachbaur, M. Freilinger, P. Rieck, M. Wagner, A. Caprioli, H.

Karch, and L. B. Zimmerhackl. 2003. Hemolytic - uremic syndrome associated
with enterohemorrhagic Escherichia coli O26:H infection and consumption
of unpasteurized cow 's milk. Int J Infect Dis 7:42 -5.

In this report, two children of different families living in different cities had developed
HUS. The investigators discovertttht they had been staying at the same hotel while
each on a onweek vacation, where raw milkas served. The farm providing the milk

was traced and fecal samples from three of 18 cows produced the organism, with one of
the three positive samples producing the same strain as that infecting the patients. The
authors did not report testing the kndr any other possible sources of infection at the
hotel. Transmission via the milk, then, remains a plausible possibility but no more than
that.

VERDICT: There is no conclusive evidence in this report linking illness to raw milk and
there was little iany effort at all to investigate any other possibilities.
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2004. Liptakova, A., L. Siegfried, J. Rosocha, L. Podracka, E. Bogyiova, and

D. Kotulova. A family outbreak of haemolytic uraemic syndrome and

haemorrhagic colitis caused by verocytotoxigenic Escherichia coli 0157 from
unpasteurised cow's milk in Slovakia. Clin Microbiol Infect 10:576 -8.

This outbreak was limited to an extended family that kept cows and goats and lived in the
same surroundingsAdults and childreboth contracted the organism but the adults were
asymptomatic. 22 fecal samples from nine family members tested positive; four out of
five fecal samples from cows tested positive; one out of seven samples of raw cow milk
tested positive; and none of tk@mples of goat feces, goat milk, or apple extract tested
positive. The authors reported that all thieadted members of the family haded cream
taken from the raw milk, but they did not report whether the one sample of milk that
tested positive had ba handled by any of the infected family members. Since the

family members were handling the milk during milking, processing, and consumption,
and since they would have had contact with animals and feces on the farm, this report
gives no reason to belieteat the milk infected the humans rather than that the humans
contaminated the milk. There is, therefore, no reason in this report to believe that the
infection did not begin with contact with animals or their feces, something pasteurization
of milk could not possibly have prevented.

VERDICT: There is no conclusive evidence in this report linking illness to raw milk.
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2005. Honish, L., G. Predy, N. Hislop, L. Chui, K. Kowalewska - Grochowska, L.

Trottier, C. Kreplin, and |. Zazu lak. An outbreak of E. coli O157:H7
hemorrhagic colitis associated with unpasteurized gouda cheese. Can J
Public Health 96:182 -4,

Twelve out of thirteen cases with an identical subtype of the infecting organism had
consumed a particular unpasteurized sbeel'wo out of 26 samples of the cheese tested
positive for the organism, one of which was in its original packaging. All the milk, feces,
water, and environmental samples from the farm that provided the milk, however, tested
negative. This suggests tlihe cheese was contaminated during the production process
or later rather than made with contaminated raw milk.

VERDICT: This report provides evidence suggesting an unpasteurized cheese was

responsible for the outbreak but does not implicate raw raitk@source of
contamination and does not suggest pasteurization could have prevented the outbreak.
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2008. Schneider, J., J. Mohle -Boetani, D. Vugia, and M. Menon. 2008.

Escherichia coli 0157:H7 infections in children ass ociated with raw milk and
raw colostrum from cows -- California, 2006. MMWR Morb Mortal Wkly Rep
57:625 -8.

Five patients became sick wih coliO157:H7, one of whom developed HUS and a
sixth who developed HUS without a culttgenfirmed infection with thaforementioned
organism. Five of these reported drinking raw milk from a specific dairy and the sixth
reported not drinking the milk although his family regularly purchased it. There was a
concurrent large muklstate outbreak with the same organisnoeissed with spinach,

but the investigators claimed that the strains were different and that this particular strain
had not been previously reported to PulseNet (which had registered over 3,500 unique
strains oft. coliO157:H7 since 1996). Despite thetfthat these patients had all drank
raw milk from the same large, commercial bréndhich could indicate other common
connections such as those to certain social groups, preferences for other foods, or
patronage of certain stores, for exaniptbe invesigation of the dairy showed all milk

and environmental samples to test negative for the organism.

VERDICT: There is no conclusive evidence in this report linking illness to raw milk.
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LISTERIA

1985. Leads from the MMWR. Listeriosis outbreak associated with Mexican
style cheese -- California. Jama 254:474.

This report is a brief summary of the incident described in more detail in Linnan, 1988,
below.

1988. Linnan, M. J., L. Mascola, X. D. Lou, V. Goulet, S. May, C. Salmine n, D.

W. Hird, M. L. Yonekura, P. Hayes, R. Weaver, and et al. Epidemic listeriosis

associated with Mexican - style cheese. N Engl J Med 319:823 -8.

This paper was also cited in the FDA Power Po

is reprinted our respoas

Linnan et al (19635)

» lLarge outbreak occurred in 1985 in Los Angeles
County. 93 cases occurred in preghant women or
their offspring. There were 48 deaths.

» Commercially manufactured Mexican-style cheese
made from either a raw milk or a pasteurized milk
which was adulterated with raw milk was ultimately
determined to be the cause of the illnesses.

» Linnan et al NEJM 1988; 519:8625-626.

There was never any evidence that the contamination of this dhetsgeh was sold as a
pasteurized produétwas related to contaminated raw milk.

The intial investigation found that, compared to uninfected controls, infected patients
were 5.5 times more likely to eat Mexicatyle cheese, 4.3 times more likely to have
sexual intercourse in the preceding month, and 4.1 times as likely to consume a root
vegetable called jicama.
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A secondary investigation found that the association with cheese was due specifically to
the use of a cheese produced by Jalisco Mexican Products. The investigators did not
pursue the associations with sexual intercourse or ficamy further.

They found the matching strain bisteriain multiple unopened packages of the cheese
on June 12, 1985 and initiated a recall of the product the following day. Despite the
recall, the outbreak continued producing new cases at full floreegh the end of July.

Investigation of the factory showed that the pasteurizer was working properly. Tests of
the cheese for activity of the enzyme alkaline phosphatase (ALP), however, showed
excessive activity in 9 out of 80 samples of cheese.vilycf this enzyme was taken to
indicate inadequate pasteurization.

The authors provided no data showing a relationship between ALP levels and
contamination with liveListeria. Thus, there was no evidence that adequate
pasteurization would have prevethtde outbreak.

Moreover, some bacteria produce ALP that cannot be differentiated from ALP
indigenous to milk. Murthy and Cox (1988) showed that Mexgigte soft cheeses

contain both headtable and hedabile forms of microbial ALP. Geneix et al.0@7)

published a new detection method this year to correct this problem. Thus, this test when
performed in 1985 was not a valid means for demonstrating inadequate pasteurization in
this type of cheese.

Of 27 dairy farms that supplied raw milk to the cteplant, there were no cases of
listeriosis in any of the herds and all raw milk samples tested negative for the organism.

The milk or cheese was clearly contaminated at the cheese manufacturing plant, whether
before pasteurization, after pasteurizatammboth.

Jalisco sued Alta Dena dairy, one of its suppliers, for a portion of the estimated $100
million in damage claims filed by victims of the listeriosis epidemic. In 1989, however, a
jury absolved Alta Dena of all responsibility for the epidebgcause there was never

any evidence that its raw milk was contaminated.

According to the paper cited by the FDA, this outbreakisteria was the third one

traced to a specific food product. The first occurred in 1981 and was traced to coleslaw.
The £cond occurred in 1983 and was traced to pasteurized m@kpatients became ill

and 14 died.

See the following references:

Murthy GP, Cox S. Evaluation of APHA and AOAC Methods for Phosphatase in
Cheese.J Assoc Off Anal Cherti988;71(6):1198.199.
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Geneix N, Dufour E, Venien A, Levieux Development of a monoclonal antibady
based immunoassay for specific quantification of bovine milk alkaline phosphdtase.
Dairy Res2007;74(3):29¢b.

ACal i fornia Dairy i s Abs oNeweaork Torfeslugllsa me i n Po
1989.

1995. Goulet, V., C. Jacquet, V. Vaillant, |. Rebiere, E. Mouret, C. Lorente, E.
Maillot, F. Stainer, and J. Rocourt. Listeriosis from consumption of raw - milk
cheese. Lancet 345:1581 -2.

This is a letter to the editor thatovides very little detail about the outbreak. Listeriosis

was traced to contaminated Brie de Meaux, a soft cheese made from raw milk, but there

is no indication that the cheese was made with contaminated raw milk. The authors state

t hat Adimd ndfeomrcttriooln measures were reinforced
do not state what these measures were or at what level of production they were

introduced. If the contamination occurred during the che®sang process, then it

would not have beerrgvented by pasteurization amduld not bear any relevance to the

safety of raw milk.

VERDICT: This report does not contain conclusive evidence linking illness to raw milk.
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2001. From the Centers for Disease Control and Prev ention. Outbreak of
Listeriosis associated with homemade Mexican -style cheese -- North
Carolina, October 2000 -January 2001. Jama 286:664 -5.

This is a brief report of the outbreak providing very little information. A more detailed
report on the same outbkeaas published in 2005 and cited by the FDA in the

Power Point , A On t hThis Suayf, MacBQonatd et alR2H08), idalsb k .

cited two references below, beneath which our previous response is republished.

2004. Danielsson -Tham, M. L., E. Erik sson, S. Helmersson, M. Leffler, L.
Ludtke, M. Steen, S. Sorgjerd, and W. Tham. Causes behind a human

cheese -borne outbreak of gastrointestinal listeriosis. Foodborne Pathog Dis
1:153 -9.

This report, published four years ago, linked listesiaontaminatd raw goat milk
epidemiologically and by confirming contamination with the same subtype as the
outbreak strain in the goat milk. The authors report that this mnllgease in which
listeria associated with raw cheese has been traced to the raw thilkivich it was

produced: AThus, to our knowledge, thi
caused by raw milk cheese where the human epidemic strain has been cultured from a

dairy ani mal, whose mil k hasfarimeneuestions e d

~

o

S

for
was a Asummer farm, 0 which in traditional

goats to browse in the forest so the pasture grass can be converted to hay. Traditionally,

this milk is used to make cheese for winter consumptiorninkthis case it was making
summer cheese for immediate consumption, which according to the authors is a new

phenomenon. The tradition of using the milk for winter cheese probably protects against

contamination by aging the cheese for an extended pdriode Thus, the only case in
which listeria has been traced to raw milk occurred due to a deviation from traditional
practices that protect against the -gydtimal conditions in which the animals graze on
these types of farms.

VERDICT: This report mada compelling case linking illness to raw milk, but suggested
that pasteurization would not have been necessary to prevent the outbreak.
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2005. MacDonald, P. D., R. E. Whitwam, J. D. Boggs, J. N. MacCormack, K. L.
Anderson, J. W. Reardon, J. R. Saah, L. M. Graves, S. B. Hunter, and J. Sobel.
Outbreak of listeriosis among Mexican immigrants as a result of

consumption of illicitly produced Mexican - style cheese. Clin Infect Dis
40:677 -82.

This study refers to the same outbreak as the 200dr papd two references above.
This study was also cited in the FDA Power Po
response follows.

http://www.cfsan.fda.gov/~ear/milksafe/milksa40.htm

MacDonald et al (2005)

» Mexican-style cheeses made and sold unlawfully have
dlso caused outbreaks of foodborne listeriosis. In 2000,
there was an outbreak of listeriosis among Hispanic
persons living in Winston-Salem area of North Carolina,
as reported by Mac Donald et al.

13 patients were identified. 11 case patients were
pregnant and infection with Lm resulted in 5 stillbirths, 3
premature deaths and 3 infected newhborns.

» The authors concluded that the outbreak was caused by
the “consumption of non-commercial, homemade,
Mexican-style cheese produced from contaminated| raw
milk sold to unlicensed cheese makers by a local dairy”.

The results of the casmntrol study may have been biased. The authors reported:
ADuring the study, rumors spreacdmdmadet t he su
Mexicanst yl e cheese. 0

Case patients were almost five times as likely as controls to have eaten hot dogs.
According to a 2003 risk assessment jointly published by the FDA, USDA and CDC,
nonreheated hot dogs are over 380 times as likely ais, fse$t cheese to cause
listeriosis. No hot dogs were tested for the presentestaria.
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Listeriawas present in the bulk tank raw milk of a manufactugregle dairy equipped
only to produce processed dairy products such as cheese and butter.nBrdiatanilk
from dairies equipped to sell milk as a beverage did not contain the organism

The milk from the manufacturingrade dairy was no longer contaminated once the dairy

i mpl emented Arevised mil king procavdeats es t hat
and thorough cleaning of equipment. o No pas
contamination withListeria.

http://www.cfsan.fda.gov/~ear/milksafe/milksa4l.htm

The preceding sentence reads, AFor Hispanic
and dietary counseling about the hazards of eating fresh cheese, undercooked hot dogs,

deli meats, and other readlg-eat meat products implicated as vehicles for listeriosis

during pregnancy. 0

In September, 2003, the FDA, USDA and CDC jointly released a report comparing the
risk of listeriosis carried by various foods. The report estimatednhany people were
likely to catch listeriosis from a given food per year on an absolute basis and on a per
serving basis.
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