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Good afternoon Mr. Chair and members of the committee. | am
Dr. Michael Payne and | perform food safety research and
outreach at the University of California Davis’ Western Institute
for Food Safety and Security. | hold doctorates in both
veterinary medicine and comparative pathology.

In way of disclosure, | will note that | was not involved in any
way with either the development or passage of AB 1735, which
requires the same hygienic standards for raw milk as those
established for pasteurized milk. The opinions | present today
are from an academic’s standpoint and were not influenced by
any of the regulatory stakeholders.

Not just a turn-of-the-century problem, serious and even deadly
disease outbreaks caused by raw milk products continue to this
day. In the supplementary materials I've provided, you will find
tables of outbreaks both in California and nationally caused by
consumption of raw milk, raw milk cheese, or inadequately
pasteurized milk.

Even through legal raw milk accounts for less than % of one
percent of all fluid milk sales, nationally it causes almost twice
as many outbreaks as does pasteurized milk and historically,
AND almost 90% of raw milk-associated outbreaks have
occurred in states that permit legal raw milk sales.

One reason for this abysmal safety record is the virtual
impossibility of ensuring that milk taken from cows in_a farm
environment is free of dangerous bacteria. Surveys of farm milk






on dairies show up to 32% contamination rate with pathogens
such as Salmonella or E. coli.

Even well cared for, healthy appearing cows may harbor
pathogens as was evidenced by the 2006 and 2007 raw milk
outbreaks in which E. coli O157:H7 and Campylobacter were
isolated from organically raised, pastured cows or their
environments.

As currently regulated in California raw milk presents an
iImmediate threat to the state’s raw milk consuming public. The
good news is that there are steps we can take which both
maintain the availability of retail raw milk while dramatically
improving its safety.

In the packet provided we have included statistics from
Washington and Maine, states which have increased sanitary
standards for raw milk but which still have vibrant and robust
raw milk industries. These and other precautions outlined in
packet form the basis upon which bold and decisive action by
your good office and those of you colleagues have the potential
for making California raw milk the safest in the country.

| am sincerely grateful for the committee’s time and, of course,
will make myself available to you or your staff to provide
additional information or documentation. Thank you.






A 10-point Plan to Increase Safety of Certified Raw Milk (CRM)
While

Maintaining Availability of Raw Milk to Consumers

Prepared by Michael Payne DVM, PhD
Western Institute for Food Safety and Security (WIFSS)
University of California-Davis

Summary:

1. Maintain equal sanitation standards for raw and pasteurized milk.
2. Require recording devices for equipment cleaning of CRM dairies.
3. Require development of a HACCP plan for each CRM dairy.

4. Criminal penalties for out-sourcing product from non-CRM dairies.
5. Regulate colostrum as dairy product, not a nutritional supplement.
6. Stop interstate shipment of CRM product labeled as pet food.

7. Increase regulatory pathogen testing of raw milk product.

8. Require point-of-sale warning for at-risk populations.

9. More visible warning on product containers for at-risk populations.
10.Review and approve health claims for CRM promotional materials.

#1 Maintain equal sanitation standards for raw and pasteurized milk.
Assembly bill AB 1735 implemented on January 1, 2008 established equal sanitation
standards for raw and pasteurized milk, specifically a 10-coliform per milliliter limit.
Coliform limits are a useful tool in monitoring effectiveness of hygienic practices on dairies
(See Appendix 3). Such standards have been applied as a mechanism in other states
including Washington and Maine to protect raw milk consumers which have maintained
vibrant raw milk industries (Appendix 4 & 5).

#2 Require recording devices for equipment cleaning of CRM dairies.
Currently, there is only one method to establish that adequate cleaning/sanitizing
procedures were followed; the use of a chart recording device that measures in one
instrument, 1) time of day when the cleaning/sanitizing was accomplished, 2) the length
(time in minutes) of the cleaning-sanitizing cycle, 3) the concentration of cleaning/sanitizing
compounds used, 4) end temperatures of the cleaning-sanitizing solutions and, 5) the
interval between cleaning and sanitizing. Research performed by the University of
California has demonstrated that a recording thermometer installed on the Clean-in-Place
(CIP) line on a dairy farm will reveal inconsistencies in cleaning-sanitation procedures that
are not always indicated by “high” bacterial counts or are not noted by the state dairy
inspector, unless the inspector was there at the time of the fault. .

#3 Require development of a HACCP plan for each CRM dairy.

Hazard Analysis Critical Control Point, or HACCP programs are the most common and

successful method by which food processing can establish and document adherence to
critical food safety procedures. HACCP programs (and associated Standard Operating






Procedures or SOPs) have become the of backbone “processed-based” monitoring. Due
to the frequently low levels of specific pathogens present in processed food, there can be
considerable error involved with sampling and analysis for pathogen. For this reason a
while statistically-based sampling program is a necessity, a it is secondary adjunct to the
more important HACCP plan which monitors the processing process.

#4 Criminal penalties for out-sourcing from non-CRM dairies.

Certified Raw Milk dairies in California have on occasion brought in dairy product from
non-CRM dairies to cover raw product short-falls. This subverts the entire intent of the
CRM program and puts the raw milk consumer at increased risk.

#5 Requlate colostrum as dairy product, not a nutritional supplement.
Colostrum is the first milk produced by the cow following calving. While California law does
not allow for the sale of milk produced during the first five days of lactation, colostrum can
be sold as a nutritional supplement under a license provided by the California Department
of Public Health. This regulatory loop-hole allows colostrum (which carries the same inherit
risks as milk) to completely avoid regulatory monitoring. As an example, during the 2006
raw milk outbreak in California, one sample of colostrum was found to contain fecal
coliform counts of up to 140,000,000 MPN/gram (bacteria per milliliter see Appendix 6 and
7)

#6 Stop interstate shipment of CRM product labeled as a pet food.

Interstate shipment of Certified Raw Milk product for human consumption is a violation of
federal law. As evidenced however by testimony given by raw milk consumers during the
January 16" 2008 Assembly Agriculture Committee hearing on raw milk standards, raw
milk product is currently being labeled as pet food and shipped out of state for human
consumption. Importantly this misbranding practice removes protections related to storage
and shipping which might otherwise exist. This practice is also the subject of a current
federal criminal investigation.

#7 Increase requlatory pathogen testing of raw milk product.

On-farm “quick tests” for pathogens in most cases have not been tested or approved for
use in milk. More importantly these assays typically would not have the sensitivity or
specificity to identify pathogens such as E. coli 0157:H7 which can cause infection at
exposures as low as 10 to 50 bacteria. Regulatory testing for pathogens is frequently
performed only in response to sanitation concerns or in the face of an outbreak. More
routine sampling using appropriately validated and sensitive laboratory methods would
allow confirmation that increased attention to sanitation as described above was effective.

#8 Require point-of-sale warning for at-risk populations.

Irrefutable scientific evidence exists that certain populations (infants, children, the elderly
and immune-compromised) are at higher risk of illness and death from pathogens which
have been found in Certified Raw Milk (Appendix 4). Alerting consumers through required
point-of-sale messaging might greatly reduce the occurrence of some of the most
devastating ilinesses that have occurred in these highly susceptible population of
consumers.






#9 More visible warnings on product containers for at-risk populations.
Historically, such as in the case of tobacco and alcohol, one of the best ways to inform
consumers of product risk are required warning. The size an verbiage of the current
warning required on a carton of CRM is thought by many food safety experts to be
inadequate to warn high-risk populations of consumers (see above).

#10 Review and approve health claims for CRM promotional materials.

One last protection suggested by families whose children have been harmed by raw milk is
increased oversight of raw milk industry promotional materials. CRM should be held to the
same standard of review of health and safety claims made in promotional materials as
those applied to other foods, nutritional supplements or pharmaceuticals. Promotional
materials in this case would include product containers and coupons, print and broadcast
promotions and internet and tradeshow advertizing.







Answers to questions submitted by the California House
Agriculture Committee on the use of total coliform counts as a tool
to measure dairy hygiene and sanitation.

Submitted March 27, 2008

Prepared by

Dr. Linda Harris and Dr. Michael Payne
Western Institute for Food Safety and Security
University of California — Davis

1. Are coliform counts a useful indicator of sanitation at a dairy farm and milk
handling facility?

Yes. Since its inception in 1904, coliform counts have been used as a measure of
sanitation in food, water and processed waste. Bacterial counts in general have
been recognized as a measure of dairy hygiene since the early part of the last
century (Barns, 1936). Fecal contamination (as measured by fecal-specific
microbes) has been elegantly proven to contribute to bacterial counts (Beerens,
2000). Contaminated equipment has also been shown to contribute to microbial
loads in raw milk (Kagkli, 2007a & b). While an imperfect measure of sanitation,
consistently high coliform counts are widely recognized as suggesting inadequate
cow, equipment or milking procedure hygiene (Jayarao, 1999).

2. What does a coliform count in milk indicate with respect to sanitation that a
standard plate count (SPC) may not?

While not all coliform bacteria are of fecal origin, high coliform counts can suggest
environmental contamination pointing toward sanitation issues. Standard plate
counts on the other hand may consist of both environmental contaminants and
common udder pathogens such as Staphylococcus and Streptococcus (Jones,
1999; Hayes, 2001). Neither coliform nor standard plate counts provide a definitive
diagnosis for a significant bacterial contamination event in raw milk. Rather they
serve as sentinel assays warning of a hygiene or udder health issue which merits
further investigation.

3. Does milk aseptically collected from healthy cows naturally contain
coliform bacteria?

No. It is widely recognized that milk collected aseptically from a healthy properly
fore-stripped mammary gland should be virtually sterile (Porter, 1983). In healthy
cows and sheep, the teat canal or teat apex may be colonized by a variety of non-
coliform bacteria (Mavrogianni, 2006) although microbial contamination from within
the udder of healthy animals is not considered to contribute significantly to the total
numbers of microorganisms in the bulk milk or to the potential increase in bacterial
numbers during refrigerated storage. The cow’s natural flora has little influence on
standard plate counts (Murphy, 2007).





4. What are the most common sources of coliform bacteria in raw milk?

Gram-negative bacteria (including coliforms) can be transferred to bulk tank milk
from teat and udder surfaces, the teat canal, mastitic glands, inadequately cleaned
milk handling and storage equipment or water used to wash either the udders or the
equipment (Jayarao, 1999).

5. What are the most common causes of elevated coliform counts in raw
milk?

While coliform mastitis (infection of the udder with one of the coliform family
members) does occur on rare occasions, such an infection typically results in a
fulminating, frequently systemic illness rendering the cow far too ill to be milked. For
that reason the most common causes of high coliform counts in raw milk are milking
wet/dirty udders and contaminated milking or storage equipment. The later could
result from organic solids build-up in milk lines, cracked gaskets and inflations,
inadequately heated wash water and inadequate cooling of milk, or not using
appropriate cleaning and sanitizing chemicals. Inadequate cleaning or refrigeration
can exacerbate equipment sanitation failures (Senyk, 1988).

6. Can unsanitary conditions in milk storage and handling equipment such as
silo tanks, piping, cream separators, fillers, etc., lead to increased numbers
of coliform bacteria in the final bottle sold to the consumer?

Yes, unquestionably. See Questions 1 through 5 above.

7. Does the body of peer reviewed scientific literature support that coliform
counts are significantly increased solely by mechanical effects of milk
handling (e.g., by pump impellers, turbulence in piping, etc.) independent
of sanitation?

No. Coliforms are not generally noted for clumping or forming chains (Bergey'’s,
1974), therefore, mechanical effects should have no impact on the count. Even if
they did clump or form chains, standard microbiological methods used by the food
and dairy testing laboratories include very specific instructions (e.g., shake all
suspensions 25 times in 30 cm arc or vortex mix for 7 s) that are designed to disrupt
clumps or chains of bacteria should they occur (Feng et al., 2003; Liard et al., 2004;
Swanson et al., 2001). These methods have been standard for nearly 100 years
and have been well studied (Hartman and Huntsberger, 1961; Huhtanen et al., 1970;
Jones and Ferguson, 1951).

8. Can coliforms that come in contact with milk consist of bacteria harmful to
human health?

Yes. For a concise definition of coliforms and a history of the use of this test see
Feng et al., (2003). “Coliform” is a working definition of a group of bacteria which
include species coming from both inside and outside the intestinal track of animals.
In addition to E. coli, the coliform test will also detect bacteria of the genera
Citrobacter, Enterobacter, and Klebsiella. Of these, only pathogenic forms of E. coli





would be considered foodborne pathogens. There are a number of pathogenic
forms of E. coli, the most commonly associated with raw milk outbreaks is E. coli
0157:H7 (Karns, 2007; Leonard, 2005; Powell, 2007).

9. What types of human pathogens might be found in raw milk?

The list of human pathogens found in milk is well documented and very long. Most
of the organisms associated with raw milk outbreaks are of fecal origin and most
often include: Campylobacter, E. coli O157:H7, Listeria monocytogenes,
Salmonella, Yersinia enterocolitica (Jayarao, 2001 & 2006; Donnelly, 1990).
However, a wide variety of other pathogenic organisms have been associated with
raw milk including some that are no longer common because of improvements to
herd management: Coxiella burnetii (causes Q fever), Mycobacterium tuberculosis
(cause of tuburculosis), and Brucella spp. (causes brucellosis).

10.Can the occurrence of high coliform counts in raw milk reliably serve as a
protective mechanism against human pathogens for consumers, especially
those most at risk of food-borne illness (e.g., young children and the
elderly)?

No. There is no evidence to support this statement. In developing countries, where
sanitation is often compromised and food and water are frequently contaminated
with high levels of coliforms and other microorganisms, waterborne iliness is the
leading cause of death among young children (WHO, 2005).

11.Will routine cleaning and sanitation procedures used in the dairy industry
effectively control total coliform counts in milk?

Yes. Sanitation procedures are well developed for the dairy industry (see:
http://www.foodprotection.org/publications/Booklets/Pocket_Guide_to Dairy_Sanit.p
df). Equipment must meet 3-A Sanitation Standards (see www.3-a.org) that ensure
ease of cleaning and sanitizing. Cleaning and sanitizing chemicals can be
purchased that are specifically tailored to the dairy industry. A well-designed written
sanitation program that includes written standard operating procedures, monitoring
protocols, and written corrective actions and that is followed, documented and
verified on a routine basis is considered the best means of controlling microbial
levels (including coliform counts) in raw milk.

12.In the dairy farm and milk-handling environment, can the presence of
harmful bacteria in raw milk be reliably controlled independently of sanitary
controls against all bacteria in general?

No. Sanitation procedures are designed to impact a wide range of microorganisms.
It would be impossible to develop dairy or milk-handling procedures that could
separately target either pathogens or non-pathogens bacteria.

13.1s testing of finished product for specific pathogens a more efficient or
reliable means to ensure the safety of raw milk compared to regulatory
standards for sanitary indicators such as coliform counts?
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No, end-product testing finished product for specific pathogens is considered to be
an ineffective means of ensuring the safety of foods. Problems with this approach
include the typical sporadic nature of pathogen contamination, the difficulty in
recovering these organisms from foods, costs of the tests, and time for testing (often
several days). Because of these issues, testing, when done, is usually limited to one
or two pathogens. Given the large number of pathogenic microorganisms that
potentially contaminate raw milk (see question 9), selecting a subset would not only
be difficult but would do little to ensure safety. Alternatively, a well controlled
sanitation program that includes written standard operating procedures, monitoring
protocols, and written corrective actions is considered to be a foundation to
improving the safety of processed foods. A Hazard Analysis Critical Control Points
program then builds upon the foundation sanitation program to further ensure safety.
Raw milk lacks a kill step such as pasteurization for foodborne pathogens. As such,
a strong sanitation program is the only means of controlling (but not eliminating)
foodborne pathogens in raw milk.

14.To best protect the quality and safety of milk received by the consumer,
should regulatory testing for coliforms take place at the farm tank, at the
final package, or both?

Regulatory testing for coliforms should take place at the final package. The
consumer ingests the finished product and coliform counts at this point will be a
reflection of all contamination and handling that took place from the time of milking
through to packaging. An individual company might choose to routinely monitor
coliform counts at both the farm tank and the final package as it may provide them
with important feedback information related to the adequacy of facility sanitation and
would allow for implementation of corrective actions.
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CALIFORNIA DEPARTMENT OF
FOOD & AGRICULTURE

\/—_f A. G. Kawamura, Secretary

Raw Milk Test Data Provided to CDFA

Washington State — 2007 Test Data
e Coliform standard <10/mL
e Licensed retail raw milk operations — 23
e Total finished product samples tested in 2007 — 205
o Total meeting standard (in compliance) — 165 (80%)
o Total above standard (out of compliance) — 40 (20%)
e Operations with NO coliform standard violations — 8 (35%)
e Operations that met the 3/5 violation rate (based on 3 out of 5 tested samples being
out of compliance) — 5 (22%)
e Operations that never met the 3/5 violation rate (based on 3 out of 5 tested samples
being out of compliance) — 18 (78%)
e Summary
0 80% of all finished product samples tested during 2007 met the coliform
standard of <10/mL
0 78% of raw milk operations successfully produced and sold raw milk in 2007
without reaching the 3/5 violation rate needed to trigger a regulatory action on
their finished product

Maine — 2007 Test Data
e Coliform standard <10/mL
e Licensed retail raw milk operations — 19
e Total finished product samples tested in 2007 — 173
o Total meeting standard (in compliance) — 128 (74%)
o Total above standard (out of compliance) — 45 (26%)
e Operations that met the 3/5 violation rate (based on 3 out of 5 tested samples being
out of compliance) — 5 (26%)
e Operations that never met the 3/5 violation rate (based on 3 out of 5 tested samples
being out of compliance) — 14 (74%)
e Summary
0 74% of all finished product samples tested during 2007 met the coliform
standard of <10
0 74% of raw milk operations successfully produced and sold raw milk in 2007
without reaching the 3/5 violation rate needed to trigger a regulatory action on
their finished product

CDFA Milk and Dairy Food Safety Branch e 1220 N Street, Room A-170 e Sacramento, California 95814 State of California |
Telephone: 916.654.0773 e Fax: 916.653.7512 e www.cdfa.ca.gov Arnold Schwarzenegger, Governor
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STATE OF ASHINGTON
DEPARTMENT OF AGRICULTURE

PO Box 42560 » Olympia, Washington 98504-2560 » hitp://agr.wa.gov * (360} 902-1800

January 15, 2008

Stephen Beam, Ph.D.

Chief

Milk and Dairy Food Safety Branch

California Department of Food and Agriculture
1220 N Street, Room A-170

Sacramento, California 95814

Dear Dr. Beam:;

Here are some statistical details for you about coliform counts and licensed Washington
State Department of Agriculture (WSDA) Milk Producer/Processors who are licensed to
produce and bottle retail raw milk. WSDA only allows for retail raw milk that is not
further processed. Only raw milk or decanted cream (manual decanting only) can be
produced. WSDA requires all other milk products to meet Federal CFR standards of
identity and processing standards, which includes Pasteurization, and Washington State
has a definition for colostrum.

In 2007 WSDA had 23 licensed retail raw milk operations. 205-finished packaged retail
raw milk product sampies were collected and tested for coliform. In Washington, the
coliform standard for pasteurized and retail raw milk is < 10ml. There were 40 samples
that tested over the < 10mi coliform standard and 165 sampies that were within the
standard.

Of the 40 samples over the standard, five operations have sample results that met the 3
out of 5 month violation rate once during 2007 as outlined in the PMO and in state law
RCW 15.36.201. Eight operations had no samples that violated the coliform standard.

In Washington, we work with processors of both pasteurized products and retail raw mitk
products to help determine the cause of the elevated and violative coliform counts.
Elevated coliform counts are an indication of unsanitary conditions or practices during
production, processing or storage. WSDA has found that most operations who have had
issues with coliform counts need to improve their sanitation practices and cooling
procedures. Retail raw milk processing also requires a high degree of good animal
hygiene as well as personnel hygiene and hand wash practices during milking
procedures.






Stephen Beam, Ph.D.

- Milk and Dairy Food Safety Branch

California Department of Food and Agriculture
Page 2

January 15, 2008

Most operations that have had violations had the elevated counts during the first few
months of start up as they began business and others experienced the elevated count
as they increased production and stressed their bottling and cooling systems due to
increased volume. Similar reasons for elevated coliform counts have also occurred with
our small pasteurizer operations as they enter the milk production business. A'letter that
is called a Notice of Correction (NOCY} is sent out on all samples that are tested and
found to be out of standard and part of our enforcement. activity.

| hope this statistical information is helpfull

Sincerely, _
Food Safety & Consumer Services Division

Clal: ¢ &t

Claudia G. Coles,
Food Safety Program Manager
Washington State Department of Agriculture

ce: File (Dairy — Raw Milk)
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February 6, 2007
The Record

Infectious Diseases Branch

Division of Communicable Disease Control
850 Marina Bay Parkway

Building P, Second Floor

Richmond, CA 94804

Subject; CA-EPI 06-06: Escherichia coli 0157:H7 Infections in Children Associated w

Raw Milk

We are pleased to provide the following report on this investigation undertaken by our
Branch Staff with the California Department of Health Services, Division of Communicable
Disease Control, Microbial Diseases Laboratory, the Division of Food, Drug, and Radiatior

Riverside County Department of Public Health, the San Diego County Health and Human
Services Agency, the San Bernardino County Department of Public Health, and the Fresnc
County Department of Public Health.
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Jennifer L. Schneider, MPH
Disease Investigations Section
Infectious Diseases Branch

Janet Mohle-Boetani, MD, MPH, Chief
Disease Investigations Section
Infectious Diseases Branch
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Kevin Reilly, DVM, MPVM

Deputy Director

Prevention Services

California Department of Health Services
1501 Capitol Ave., MS-7000
Sacramento, CA 95814

Gil Chavez, MD, MPH

State Epidemiologist

Division of Communicable Disease Control
California Department of Health Services
1616 Capitol Ave. MS-7300

Sacramento, CA 95814

Mark Starr, DVM, MPVM, Chief
Surveillance and Statistics Section
Infectious Diseases Branch

California Department of Health Services
1616 Capitol Ave. MS-7300
Sacramento, CA 95814

Ben Sun, DVM, MPVM

Veterinary Public Health Section
Infectious Diseases Branch
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Escherichia coli 0157:H7 Infections in Children Associated with Raw Milk

On September 18, 2006 the California Department of Health Services (CDHS)
was notified of two patients hospitalized with hemolytic uremic syndrome (HUS); one
had culture-confirmed E. coli O157:H7 infection. Both case-patients had consumed
unpasteurized (raw) cow milk in the week prior to onset of illness. Four additional cases
of E. coli 0157:H7 infection in children that had consumed raw cow milk or raw cow
colostrum were identified in the following three weeks. In California, intrastate sale of
raw milk and raw colostrum is legal. This report summarizes the investigation of these
cases conducted by CDHS in collaboration with the California Department of Food and
Agriculture (CDFA) and four local health departments.

A case was defined as culture-confirmed E. coli 0157:H7 infection with the
outbreak strain or HUS with illness onset date of 08/01/06 or later in a CA resident who
had consumed raw milk products in the week prior to onset of illness. Case finding was
conducted by notifying all CA local health departments and infection control
practitioners. Six cases were identified. The median age was eight years (range: six -
18 years) and four (67 percent) were boys. All six patients reported bloody diarrhea:
three (50 percent) were hospitalized, and two (33 percent) developed HUS. Disease
onset occurred from September 6 through September 24, 2006. E. coli 0157:H7
isolates from all five patients with culture-confirmed infections had indistinguishable
pulsed-field gel electrophoresis (PFGE) patterns. These PFGE patterns were new to
the national PulseNet database and differed markedly from the patterns of the
concurrent E. coli 0157:H7 outbreak strain associated with spinach consumption.

Five patients reported definite consumption of Brand A raw dairy product(s) prior
to their iliness onset; two consumed raw whole milk, two consumed raw skim milk, and
one consumed raw chocolate colostrum. One of these patients also consumed raw
butter. Four patients drank raw milk regularly. One patient drank raw milk only once;
he was served raw chocolate colostrum as a snack when visiting a friend. One patient
denied drinking Brand A raw milk but his family routinely consumed Brand A raw milk.

A review of 50 consecutive E. coli O157:H7 cases reported to CDHS with onsets
from October 2004 to June 2006 revealed that 46 of 47 cases with information about
raw milk consumption on the case report form did NOT drink raw milk.

Environmental Investigation

Patients consumed raw milk with code dates between 09/03/06 and 09/13/06.
Product samples of several lots with code dates of 09/17/06 or later were retrieved from
store shelves and the dairy and were tested by CDFA, CDHS, and local health
department laboratories. The outbreak strain of E. coli O157:H7 was not found in any
environmental or product samples. However, standard aerobic plate counts of samples
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of raw skim milk, raw whole milk, raw colostrum, raw chocolate colostrum, raw cream,
raw gephor, and raw butter, with code dates from a two-week interval in September ang
October, ranged from 1800 to 37,000,000 CFU/g. The total coliform counts ranged from
<110 >110,000 MPN/g. At least one sample of each of these products, except gephor,
had a standard aerobic plate count of >250,000 CFU/g and a total coliform count of
>1500 MPN/g. Colostrum and chocolate colostrum had fecal coliform counts ranging
from 320,000 to 140,000,000 MPN/g.

Dairy A is a licensed raw milk dairy. Fecal samples from 199 dairy cows were
collected on October 31: samples from 91 dry herd cows and 72 calves/heifers were
collected on November 6. Samples were collected manually and composited in groups
of three. Composite samples were examined for E. coli O157:H7 using the CDHS
method that is a modification of the Food Emergency Response Network (FERN)
method, supplemented with recirculating immunomagnetic separation (RIMS). E. coli
O157:H7 was isolated from five of the composite samples. Further examination of
samples from individual cows from the positive composites yielded isolates from three
cows. The PFGE and multiple-locus variable-number tandem repeat analysis (MLVA)
patterns of these isolates differed from the outbreak patterns.

Summary

Six children had E. coli 0157:H7 infections and/or HUS. The five available E.
coli O157:H7 isolates had identical and unique PFGE patterns supporting a common
Source exposure. Five patients consumed raw dairy products from one dairy, and one
patient could have consumed raw milk from the same dairy. The environmental
investigation at the dairy identified £. coli 0157:H7 from three cows but the PFGE
patterns of these isolates did not match that of the children. Despite not finding the '
outbreak strain at this dairy, the source of infection for these children was likely raw milk
products produced by the dairy.






State of California — Health and Human Services Agency
\\.%JW California Department of Public Health

o) CBPH ,
MARK B HORTON, MD, MSPH ARNOLD SCHWARZENEGGER
Director 3 Governor

Date: March 27, 2008
To: The Record
From: Infectious Diseases Branch

Division of Communicable Disease Control
19300 S. Hamilton Ave., Suite 140
Gardena, CA 90248

Subject: CA EPI 08-03: Cluster of Campylobacter infections possibly
associated with raw dairy products

We are pleased to provide the attached report on this investigation undertaken
by Infectious Diseases Branch staff in collaboration with the California .
Department of Public Health Division of Communicable Disease Control
Microbial Diseases Laboratory, Division of Food, Drug, and Radiation Safety,
Food and Drug Branch, Food and Drug Laboratory Branch, the California
Department of Food and Agriculture, the United States Department of
Agriculture, Agriculture Research Service, and several local health departments.

AfElKimne <

Akiko C. Kimura, M.D.
Disease Investigations Section

o e

Jeffrey |. Higa, M.P.H.
Disease Investigations Section

Duc J. Vugia, M.D., M.P.H., Chief
Infectious Diseases Branch






To The Record
Page 2
March 27, 2008

CC:

Gilberto Chavez, M.D., M.P.H.
Deputy Director, State Epidemiologist
Center for Infectious Diseases
California Department of Public Health
1616 Capitol Ave. MS 7300
Sacramento, CA 95814

Douglas L. Hatch, M.D., M.P.H.

Division Chief

Division of Communicable Disease Control
California Department of Public Health
1616 Capitol Ave., MS-7300

Sacramento, CA 95814

Farzaneh Tabnak, M.S., Ph.D., Chief

 Surveillance and Statistics Section

California Department of Public Health
1616 Capitol Ave. MS-7306
Sacramento, CA 95814

Ben Sun, D.V.M, M.P.V.M., Chief
Veterinary Public Health Section
California Department of Public Health
1616 Capitol Ave. MS-7307
Sacramento, CA 95814

Vicki Kramer, Ph.D., Chief

Vector Borne Disease Section
California Department of Public Health
1616 Capitol Ave. MS-7308
Sacramento, CA 95814

Debra Gilliss, M.D., M.P.H., Chief
Bioterrorism Epidemiology Section
California Department of Public Health

850 Marina Bay Parkway, Bldg. P., 2™ Floor

‘Richmond, CA 94804

I\)I'untu Davis, M.D., Deputy

_ . Communicable Disease Control OffiCer. . o e
~ Alameda County Public Health Department

1000 Broadway, Suite 500
Oakland, CA 94607






To The Record
Page 3
March 27, 2008

Francie Wise

Communicable Disease Control Officer
Contra Costa Public Health Division
597 Center Avenue, Suite 200A
Martinez, California 94553

Ken Bird, M.D.

Communicable Disease Control Officer

Fresno County Department of Community Health
1221 Fulton Mall

Fresno, CA 93721

Laurene Mascola, M.D.
Communicable Disease Control Officer
Los Angeles County Dept of Health Services
313 N. Figueroa Street, #909
Los Angeles, CA 90012

Linda Ferguson, P.H.N.

Communicable Disease Control Officer
County of Marin

899 Northgate Drive, Suite 100

San Rafael, CA 94903

Hildy Meyers, M.D.
Communicable Disease Control Officer
Orange County Health Care
405 W 5™ 7" floor |
Santa Ana, CA 92702

Mark Starr, D.V.M.

Communicable Disease Control Officer
Placer County

11484 B Avenue

Auburn CA 95603

- -Barbara Cole, R.N., P.H.N., M.S.N.
“Communicable Dlsease Control Officer

Riverside County Dept of Public Health
_ PO.Box7600 . .
Riverside, CA 92513-7600






To The Record
Page 4
March 27, 2008

Vivian E. Belmusto, M.D.

Communicable Disease Control Officer
Sacramento County Division of Public Health
7001-A East Parkway, Suite 600
Sacramento, CA 95823

Sara H. Cody, M.D.

Communicable Disease Control Officer
Santa Clara County Dept of Public Health
976 Lenzen Avenue

San Jose, CA 95126

Michael Stacey, M.D.

Communicable Disease Control Officer
Solano County Health and Social Services
275 Beck Avenue, MS 52-40

Fairfield, CA 94590

John Walker, M.D.

Communicable Disease Control Officer
Stanislaus County Health Services Agency
820 Scenic Drive

Modesto, CA 95350

Elise Osvold-Doppelhauer, P.H.N.
Communicable Disease Control Officer
Trinity County Health & Human Services
P.O. Box 1470 -
Weaverville, CA 96093

Jeff Farrar, D.V.M., Ph.D., M.P.H., Chief
Food and Drug Branch

California Department of Public Health
1500 Capitol Avenue - MS 7602

P.O. Box 997413

Sacramento, CA 95899-7413 -

Stephen Beam, Ph.D., Chief
Milk and Dairy Food Safety

- California Department.of-Food-and-Agriculture
1220 N Street
Sacramento, CA 95814






To The Record
Page 5
March 27, 2008

John Michael Janda, Ph.D., Chief
Microbial Diseases Laboratory Branch
850 Marina Bay Parkway, Room E164
Richmond, CA 94804

Mary Soliman, Ph.D., MPH, Chief
Food & Drug Laboratory Branch
850 Marina Bay Parkway, G365
Richmond, CA 94804-6403

Robert E. Mandrell, Ph.D., Research Leader
Produce Safety and Microbiology Research Unit
USDA, ARS, WRRC
800 Buchanan Street

_ Albany, CA94710






To The Record
Page 6
March 27, 2008

Summary

in December 2007, eight persons with Campylobacter infection who reported drinking a
commercially available (Dairy A) raw dairy product were identified. Illlness onsets were
tightly clustered between late November and early December. Only one patient isolate
was available for DNA fingerprinting; the pulsed-field gel electrophoresis patterns of
isolates from four cattle fecal samples collected at Dairy A were indistinguishable from
the patient isolate. Dairy A raw dairy products were highly suspect vehicles as the
source of these illnesses, but further investigation to definitively implicate this product
was not feasible.

Introduction

On December 10, 2007, the Orange County Health Care Agency reported to the

~ California Department of Public Health (CDPH), Infectious Diseases Branch (IDB)two

- cases of febrile gastroenteritis possibly associated with commercial (Dairy A) raw milk
or colostrum consumption. The cases were siblings aged 6 and 8 years old who
developed fever and bloody diarrhea on November 26 and 27, 2007, respectively. Stool
specimen collected December 3 from one child yielded Campylobacter; stool specimen
from the other child was negative. The two children started drinking Dairy A raw whole
milk about three weeks prior to onset of illness and drank the milk three times per day.
In addition, they started drinking Dairy A raw colostrum three times per week about 10
days prior to illness onset. The raw milk, colostrum, and containers were no longer
available for testing. Both products had been purchased from a commercial co-op.

CDPH implemented enhanced surveillance, inspected Dairy A, and conducted a

~ laboratory investigation to: 1) identify additional cases and 2) determine if cases were
associated with Dairy A raw dairy product exposure.

Methods

Enhanced Surveillance

For the purpbses of case-finding, a confirmed case-patient was defined as a person
with culture-confirmed Campylobacter infection with a history of Dairy A raw dairy

“product exposure in the week before illness onset. A suspect case-patient was defined
as a person with gastrointestinal symptoms with a history of Dairy A raw dairy product

--- exposure in the week before illness onset who was not-culture confirmed (either - v

negative or not tested).

On December 12, 2007, CDPH IDB sent an email to the California Conference of Local
Health Officers (CCLHO) and communicable disease (CD) controllers requesting that
any persons with campylobacteriosis or other enteric gastroenteritis (such as
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Salmonella or E. coli 0157:H7 infection) with exposure to raw milk or colostrum prior to
onset of illness identified through routine surveillance, be immediately reported to IDB.

On December 20, 2007, CDPH IDB sent a second email to CCLHO and CD controllers
requesting that their health departments interview all patients with Campylobacter
infection with culture submission dates on or after December 1, 2007, using a standard
questionnaire. The questionnaire asked about history of iliness, travel, and exposure to
sources previously associated with Campylobacter infection, including poultry, raw
seafood, raw milk, and pets. In addition, the local health departments were requested
to collect raw dairy products from the patient's home and case-patient isolates
whenever available for additional testing.

On January 8, 2008, CDPH [DB sent a third email to CCLHO and CD controllers
advising them to return to their routine Campylobacter surveillance.

 Environmental Inspection

Dairy A is a licensed raw milk dairy located in Fresno County. On December 17, 2007,
the CDPH Food and Drug Branch collected environmental samples from Dairy A
including raw milk and raw colostrum, environmental swabs of milking equipment,
milking barn discharge water, well water, and fresh cattle manure from the pasture.
Additionally, retail samples produced by Dairy A, including raw milk and raw skim milk
(best by 12/25/07), raw chocolate colostrum (best by 12/18/07), and raw butter (best by
12/31/07), were purchased from a commercial co-op for testing. These retail products
were not from the same stores or time period as those consumed by the patients.

In addition, the California Department of Food and Agriculture (CDFA) reviewed the
standard plate counts of product samples from the dairy in the three months prior to the
period of interest (September-November 2007).

Laboratory Investigation

CDPH Microbial Diseases Laboratory (MDL) performed pulsed-field gel electrophoresis
(PFGE) analysis on the one Campylobacter jejuni isolate available from a case-patient.
In addition, CDPH MDL performed PFGE analysis from a selected number of
Campylobacter cases with no history of raw dairy product exposure to serve as controls.

The Food and Drug Laboratory Branch (FDLB) and the United States Department of
Agriculture, Agriculture Research Service (USDA ARS) cultured C. jejuni from

- .environmental samples collected at Dairy A. USDA ARS screened the positive cultures. oo

utilizing the C. jejuni major outer membrane protein (MOMP) gene and multilocus
sequence typing (MLST) to identify the outbreak strain in environmental samples. A
selected number of isolates were sentto MDL to compare with the case-patient isolate. -
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Results
Enhanced Surveillance

In response to the December 12 email, five additional persons with confirmed
Campylobacter infection who reported drinking Dairy A raw dairy product prior to illness
onset, along with two epidemiologically-linked suspect cases, were identified. Both of
the epidemiologically-linked suspect cases lived with a confirmed case-patient, and had
also consumed Dairy A raw dairy product prior to onset of their diarrheal iliness.

In response to the December 20 request for enhanced surveillance, 12 local health
jurisdictions submitted 80 completed questionnaires for patients with confirmed
Campylobacter infection. lliness onsets ranged from November 6 to December 31,
2007. Patient ages ranged from 7 weeks to 89 years (median 40 years); 58% were
female. Most (96%) patients were symptomatic with diarrhea (94%), abdominal
~cramping (70%), fever (58%), vomiting (30%), and bloody diarrhea (28%). Twelve
(15%) were hospitalized for a median of 2 days (range, 1 10 4 days). Of these 80
patients, 2 (2.5%) had drunk Dairy A raw milk and 2 (2.5%) had consumed
unpasteurized queso fresco from non-commercial sources. There were no common
exposures among the other Campylobacter patients, such as a single brand of poultry,
seafood, or travel exposure.

In total, eight case-patients with Campylobacter infection and three epidemiologically
linked cases who were interviewed by local health departments reported drinking
commercially available raw milk or raw colostrum from Dairy A prior to illness onset; all
eight case-patients drank Dairy A milk and four also consumed raw colostrum. Case-
patient ages ranged from 2 years to 55 years (median 17 years); 63% were male. The
confirmed case-patients were from: Fresno (2), Los Angeles (2), Orange (2), Contra
Costa (1) and Placer (1). Confirmed and suspect case-patient onset dates were from
November 24 to December 4, 2007 (Figure). Other than Dairy A, no other raw milk
dairy was mentioned by cases. Among these eight Campylobacter isolates, five were
confirmed C. jejuni; the serotypes were unknown for the other three isolates.
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Figure. lllness Onset Dates of Confirmed and Suspect Campylobacter case-
patients with raw milk exposure, November-December 2007, California (N = 11).
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Environmental Inspection

None of the case-patients had any raw dairy product left over for testing. Dates of
purchase among the three case-patients who were able to recall exact purchase dates
were November 20, 24, and 28, 2007.

Samples of raw whole milk (code date Nov 20), raw skim milk (code date Nov 17), and
raw cream (code date Nov 22) collected on November 7, 2007, for routine pathogen
testing were found negative for Campylobacter, E. coli O157:H7, Listeria, and
Salmonella.

The aerobic standard plate counts for CDFA samples collected in September, October,

and November of raw milk for pasteurization (RFP), raw whole milk, raw skim milk, and - ...

raw cream are presented in Table 1. From September through November 2007, the -
aerobic standard plate counts increased for all four types of dairy products tested.
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Table 1. Aerobic standard plate counts for CDFA sampies of raw milk collected
September-November 2007.

Bulk Raw .
Collection Date Milk Raw YVI:oIe RaW.SE'm Raw Cream™*
. . Milk Milk '
(Silo Tank)
September 20, | _, 54 Not Tested <2,500 5.700
2007 |
October 29, 2007 | <2.500 <2500 9.900 Not tested
ggg?mber 7, 4,800 250,000 250,000 100,000

Laboraz‘ory /nvest/gat/on -

*In CFU/mL; **CFU/g

Only one case-patient lsolate was avallable for PFGE testing. The PFGE patterns
(Smal pattern DBRS16.0006; Kpnl pattern DBRK02.0011) from this isolate are rare
(comprising 1.9% and 0.4% of C. jejuni patterns, respectively, in the CDC database)
and did not match the PFGE patterns of any of the seven control Campylobacter
isolates. Campylobacter was not recovered from any raw milk products collected on the
farm or from retail outlets. However, C. jejuni was cultured from 9 (35%) of 26 cattle
fecal samples collected at Dairy A (Table 2). Approximately 50 suspect C. jejuni strains
were isolated from the nine positive samples, and a subset was screened by
sequencing methods (MOMP and MLST) prior to sending for PFGE analysis.

CDPH MDL compared the PFGE patterns of isolates from seven of the nine bovine
samples with the PFGE pattern of the case-patient isolate. Four of the seven bovine
isolates had indistinguishable PFGE patterns from the case- pa’uent isolate using both
primary and secondary enzymes (Table 2).

During the laboratory investigation, other potentially pathogenic thermophilic
Campylobacter species were identified in bovine samples including C. coli, C. fetus, C.

- hyointestinalis, and C. lari. Additionally, Ochrobactrum anthropi was cultured from cattle
“feces, milking barn discharge water, and a retail raw mllk sample (best by date '

12/25/2007).
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Table 2. Campylobacter jejuni isolated from environmental samples collected
at Dairy A, December 2007.

PFGE Match to

Case-Patient
Sample ID Description Isolate
161121707M Cattle feces No
161121707P Cattle feces Yes
161121707S Cattle feces No
161121707AA Cattle feces Yes
161121707AB Cattle feces N/D
161121707AC Cattle feces No
161121707AD Cattle feces N/D
161121707AE Cattle feces Yes
161121707AH Cattle feces Yes

PFGE = pulsed-field gel electrophoresis after digestion with Smaland Kpnl~ =

enzymes using the PulseNet protocol. N/D = not done.

Discussion

In December 2007, CDPH IDB was notified of two siblings with febrile gastroenteritis;
one sibling was lab-confirmed with Campylobacter infection and the other sibling had a
negative stool specimen. Both siblings had started drinking Dairy A raw milk and raw
colostrum three weeks prior to iliness onset. Because Campylobacter outbreaks have
previously been associated with consumption of raw dairy products, CDPH asked local
health departments to enhance surveillance to further explore the possibility that a
commercially available raw dairy product was contaminated with Campylobacter, and to
prevent additional cases if a common source were identified.

We identified eight confirmed and three suspect cases of Campylobacter infection who
had a history of Dairy A raw dairy product exposure prior to illness onset. These
confirmed and suspect cases had illness onsets within an 11-day period in late
November and early December 2007.

We attempted to determine the prevalence of raw milk exposure among California
residents with Campylobacter infection through enhanced surveillance; 2.5% of 80
patients interviewed reported raw milk exposure. This rate is similar to an observed rate
of raw milk exposure in the general population of 2.8% (2002 FoodNet population

... survey data for.California). This finding suggests that either there was.no .association

between the campylobacteriosis cases and raw milk consumption, or that possibly a
limited amount of contaminated product was available for a brief period.

We suspect that a limited amount of contaminated Dairy A product was available fof a
brief period for the following reasons:






To The Record
Page 12
March 27, 2008

e Dairy A products: Other than for Dairy A, no other brand of raw milk was
mentioned by those persons with Campylobacter infection who were
interviewed by their health departments.

e Onsettimeframe: lliness onsets for confirmed and suspect
campylobacteriosis cases who consumed Dairy A raw milk products were
over a short timeframe (11 days). We would expect illness onset of Dairy A
product users to be spread throughout November and December if there was
no association between iliness and Dairy A product.

e PFGE testing: Campylobacter isolates from four bovine fecal samples from
Dairy A had PFGE patterns indistinguishable from the available human isolate
when using two enzymes. C. jejuni populations show high genetic diversity;
therefore the discriminatory power of PFGE for C. jejuni is high, especially
when using two enzymes. Additionally, the results of two sequenced based
typing methods, MLST and MOMP, were in agreement with the PFGE results.

o Q. anthropi: Ochrobactrum anthropi was cultured from cattle feces, milking
- barndischarge water, and a retail raw milk' sample. O. anthropiis a naturally

occurring noncoliform bacterium found in soil and water that could be an
indicator of potential problems with bacterial counts and milk quality (Jayarao
and Wang, 1999).

e Standard plate counts: The aerobic standard plate counts for all four types of
dairy products tested by CDFA increased markedly prior to the iliness onset
of the campylobacteriosis cases who drank raw milk products.

A more extensive epidemiologic investigation into Campylobacter infections during this
time would be necessary to determine if there is a statistically significant association
with raw milk exposure. However, further investigation of this potential association with
Dairy A raw dairy product and Campylobacter infection is limited by the lack of ongoing
cases, only one raw dairy product associated human isolate, and no resources to
continue to conduct PFGE or interview all Campylobacter cases.

There were several challenges with this investigation:

The majority of local health jurisdictions do not routinely do follow up
investigations on their Campylobacter cases as it is the most prevalent enteric
pathogen, and is less commonly associated with clusters and outbreaks;

Only 12 of 61 local health jurisdictions submitted information about thelr
Campylobacter cases during the December time period; '
Campylobacter isolates are not forwarded to Public Health Laboratories and are
kept very briefly by clinical laboratories, hence, only one human isolate remalned
viable for subtyping by PFGE;

~-PFGE of Campylobacter is not routinely conducted; therefore, clusters are not—— -

identified through PFGE;
Only one case-patient isolate was available for testing. Although this isolate had
PFGE patterns that were rare and matched those of isolates from cattle at Dairy
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A, the possibility that other strains of Campylobacter could have been isolated
from other case-patients cannot be excluded.

Since none of the persons with Campylobacter infection who became ill after December
4, 2007 had any consistently common exposures, we concluded that this risk was not
ongoing.

Recommendations
e Maintain surveillance for additional cases of Campylobacter associated with raw
dairy products
o Continue public health education efforts regarding the risk of infection with
consuming raw dairy products
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QUESTIONS AND ANSWERS ON RAW MILK
What does the science say?

Prepared by Michael Payne DVM, PhD
Western Institute for Food Safety and Security (WIFSS)
University of California, Davis

#1. Is there a need for strict regulation of raw milk?

Yes. Dairy products produced without the benefit of pasteurization are
inherently less safe then pasteurized products. Even through raw milk
accounts for less then ¥z of one percent of total fluid milk sales, it causes
almost twice the number of outbreaks then does pasteurized milk.
Historically, almost 90% of raw milk-associated outbreaks occurred in
states with legal raw milk sales. In surveys of raw milk on dairy farms, up to
32% may contain one or more pathogens like Salmonella or E. coli.

#2. People getting sick from raw milk is really something we just
saw a long time ago, like the turn of the century, right?

No. Serious and even deadly outbreaks caused by raw milk products
continue to this day. See Table 1 for a list of outbreaks just from California.

#3. Are cows raised organically and on pasture free from germs
which could harm consumers of raw milk?

No. Even well cared for, healthy appearing cows may harbor pathogens.
Just recently E. coli O157:H7 (2006) and listeria (2007) were isolated from
organically raised, pastured cows and certified raw milk product.

#4. Why are we testing raw milk for the general coliform family
when we could be testing for the pathogens directly?

One reason is for efficiency, given the large number of pathogens which
can occur in milk. In addition, many pathogens like E. coli and Salmonella
are shed only intermittently. Lastly, coliform counts are a general indicator
of sanitation and may alert us to a developing hygiene problem.





#5. When we pasteurize milk aren’t we killing off all the good,
protective bacteria which live in the cow’s udder?

No. The normal healthy cow udder (like the healthy human bladder) is free
of bacterial contamination.

#6. Won't a bacterial standard of 10 coliforms / ml effectively
shut down the raw milk industry in California?

No, although it will mean that raw milk producers will exhibit the highest
level of sanitation. According to experts at from Cornell, the University of
California and the National Mastitis Council, coliform counts less than 10
indicate excellence in both pre-milking hygiene and equipment sanitation.
In addition raw milk industries operate in several states under a 10 coliform
limit.

#7. Besides CDFA, are there organizations are in favor of strict
regulation of raw milk for human consumption?

Table 2 provides a partial list of academic and regulatory organizations
favoring elimination or tight regulation of commercial raw milk sales.

#8. Isn’t drinking raw milk a personal decision, one that doesn’t
effect anyone else?

An adult choosing to consume raw milk is most certainly a personal dietary
decision. Following infection however, illness is sometimes transmitted to
other family members, classmates or acquaintances, as was evidenced in
the 2001 Wisconsin raw milk campylobacter outbreak.





Table 1. California outbreaks associated with raw milk, raw milk
cheese or inadequately pasteurized milk.

e 1976 (Campylobacter): Three persons develop blood infections after
consuming the same brand of certified raw milk.

e 1971-1975 (Salmonella): In an outbreak involving 113 victims & 22
deaths, at least 44 cases were associated with consuming certified
raw milk. The outbreak strain was isolated from the dairy.

e 1977-1975 (Salmonella): A similar outbreak as above linked to the
same raw milk dairy.

e 1980-1981(Salmonella): 4 illnesses and one death associated with
raw milk consumption treated at the VA hospital in San Diego.

e 1981(Salmonella): a 41/2 month old infant becomes ill after drinking
certified raw milk.

e 1984 (Campylobacter): 9/32 students & 3/7 adults became ill after
consuming ice cream & milk at a certified raw milk bottling plant.

e 1985 (Campylobacter): 39 attendees who drank raw milk during a
school trip to a dairy became ill. 11 who did not remained healthy.

e 1985 (Listeria): 142 illnesses & 48 fetal deaths resulted from
inadequate pasteurization of milk used to make soft cheese.

e 1997 (Salmonella): In two outbreaks during the same year, 110
people become ill with drug-resistant bacteria from raw-milk cheese.

e 2006 (E. coli): 5/6 children with bloody diarrhea and/or kidney failure
(and with identical bacterial genetic finger-prints) report eating the
same brand of certified raw milk products.

e 2007 (Listeria): Pathogen isolated from certified raw cream. Product
recalled and no iliness reported.

Table 2. Academic or regulatory organizations with position
statements favoring regulation of commercial raw milk sales.

American Veterinary Medical Association

Association of Food & Drug Officials

Health Canada

National Association of State Departments of Agriculture
National Association of State Public Health Veterinarians
National Conference on Interstate Milk Shipments
Several state regulatory agencies

Several University cooperative extension programs
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Attached is 4 line list of outbreaks of foodborne illness reported to CDC’s National

Foodborne Outbreak Surveillance System from 1973 to 2005 associated with milk or

milk products, The first line list contains outbreaks indicating milk was the

contaminated ingredient or where milk or milk product was indicated as being the

implicated food vehicle, excluding unpasteurized milk and cheese often made with
“unpasteurized milk.

The second line list includes foodborne outbreaks where unpastenrized wmilk or cheese
often made from unpasteurized milk was indicated as being the implicated food.

Food vehicles identified are not necessarily confirimed with statistical or

epidemiological evidence. All food vehicles identified by the reporting agency are
listed m the line lists. '
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AFFIDAVIT

I, OLA DI GIOIA being first duly sworn, deposes and state as follows:

1. I am a Legal Technician in the Office of the General Counsel, Centers for
Disease Control and Prevention (CDC), United States Department of
Health and Human Services. 1 make this affidavit upon personal
Knowledge, and where indicated, upon the basis of information
Communicated to me by employees of the United States because of my

Official position.

2. In my position, [ am a custodian of and authorzed to certify official records of the
U.S. Department of Health and Human Services.

3. The attached records, imprinted with the official CDC seal, are true copigs of official
Records of CDC, an agency of the U. S. Department of Health and Human Services,

4, The document referred to above are part of the official records of the United Stales

Department of Health and Human Services.
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Executed at Atlanta, Georgia u -7 _ .
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Ola Di Gioia
State of Georgia)
County of Dekalb)
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May, 2007.
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Foodborne outbreaks associated with ungasteurized milk and cheese often _dm.am with
unpasteurized mitk reported to CDC's National Foodborne Qutbreak m:wcmm:m:nm System, 1973-2005 (N=B7)

Year | Estimated Total Food. Ingredient Pathogen
1988 ! 105 Raw goaf milk Wot indicated Salmonefia Typhimurium
1880 | 22 Raw milk Net indicated Salmonefta Dublin
1981 | 50 Raw milic Nat indicated Campylobacter jgjuni
1982 | 19 Raw milk Not indicated Salmonelfs Typhimurium; Salmonela Infantis
1982 | 16 Raw milk Not indicated Campyilobacler felus, Campylobacter jejuni
1982 ; 15 Raw millg ot indicated Czamaylobacter jejuni
1982 | a2 Raw milk Nof indicated Campyiobaciter jejuni
1882 | 32 Raw millc Not indicated Campylobacier jejur
1982 1 4 Raw milk Not indicated Campylobacter fejuni
1982 | 32 ! Raw itk Not indicated . Campylobacter jejuni
1983 i 5 Raw milk Not indicated Salmonelfa Typhimurium

.1983 i 57 Rawve milk Not indicated Campyiobacier fejuni
1883 :1 4 Raw milik Not indicated OmSchumﬁQO?E.
1883 | 5 Raw milk Not indicated Campyiobacier jajuni
1983 | 6 Raw milk Not indicateg Campylobacier fejuni
1983 | 11 Raw mitk Not indicated Campylobacter jejuni
1983 1 2 Rave milk Not indicated Campylohacier jejuni
1983 | 16 Raw milk, unpasteurized Not indicated Campylabacter jejuni
1984 | 16 Raw milk Not indicaled Salmonella Typhimurium
1984 | 27 Raw milk Notindicated Campylobacter jejuni
1985 | 2 Raw milk Not indicated Salmoneffa Newport
1985 1 23 Raw milk Not indicated Campylobacter jejuni
1985 i 5 Raw milk Not indicated Campylohacter unknown
1988 | 120 Raw milk Not indicated Campylobacter jejuni
1982 (10 Raw goats milk Not indicatad Campylobacter jejuni
1890 | 42 Raw milk Naot indicated Campyiobacler jejuni
1990 | 13 Raw milk Not indicated Campylobacter unknown

114990 | 5 ! Raw milk Not indicated Suspecl Escherichia coli O157:H7
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1990 | 2 Raw milk | Not indicated Suspecl Saimonefla Typhimurium
1994 , 3 Raw goat's milk Not indicated Campylobacier jgjuni
1992 | 6 Ravs milk Not indicated Escherichia coff Q157:H7
1992 | 50 Raw milk Not indicatled Campylobacter jejuni
1992 | 11 Raw milk Not indicated Campylobacter unknovmn
1993 | 4 Raw mitk Not indicated Escherichia coli O157:H7
1985 | 3 Raw, unpasteurized milk i Not indicated Salmonella Typhimurium var Cope
1998 |6 Other milk, unpasteurized Milk Campylobagler jejuni.
1998 ; 3 Other milk, unpastsurized itk Campyiobacier unknown
1988 | 20 1% milKk, unpasteurized Mille Stapfiviococcus auretus
1998 | 2 Other milk, unpasteurized Milk Escherchia coli Q157-H7
1888 | 2 Other milk, unpasteurizad Not indicated Campylobacler unknown
2000 ; 18 Other milk, unpasteurized Milk Campylobacter jejuni
2000 | 2 Other milk, unpasteurized Iilk Campylabacter unknown
2000 § 11 Other milk, unpasteurized Iilk Campylobacier jejuni
2000 1 21 Other milk, unpasteurized Mille Campylobacter jejuni
2000 {38 Whole miilk, unpasteurized Milic Campylobacter jejuni
2000 : 12 Quesn fresco, unspecified Not indicaied Listeria monocylogenas
2000 i 8 Other milk, unpasteurized Mille Campyicbacter other
2000 § 18 Homemade cheese, unpasteurized Milk Campylobacter jejuni
2000 {42 Other milk, unpasteurized Milk Campylobacter jejuni
2000 1 4 Whole milk, unpasteurized i Milk Campylobacler jejuni
2001 | 202 Other milk, unpasleurized Not indicated Estherichia coli O157:H7F
2001 75 Whole milk, unpasleurized Milk Campylobacter jejuni
2001 | 4 Wiiole milk, unpasleurized Not indicated Campylobacter jejuni
2001 | 1 \Whole milk, unpasteurized Not indicated Suspect Escherichia cali Q157:H7
2001 | 4 Homemade cheese, unpasteurized Milk Brucelfa spp

2001 | 38 Queso fresco, unspecified Mille Saimonefla Newpori
2001 | 27 Multiple cheeses, unpasteurized Milk Salmanefla Newport
2002 {2 Whole milk, unpasteurized Not indicated Campylobacler jejuni
2002 i 46 ! Other milk, unpasteurized Nof indicated Campylobacter jejuni
2002 | 13 i Whole milk, unpasteurized Not indicated Campylobacier jejuni
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2002 | 12 Other milk, unpasteurized Mile Campylohacler unknown
2002 | 107 Other milk, unpasteurized Milk Salmanefiz Typhimurfum
2003 | 2 Other milk, unpasteurized Not indicated Suspect Campylobacter fejuni
2003 (18 Other cheese, unpasteurized Millc Campylobacter jejuni
2003 i 11 CQueso {fresco, unspecified Not indicated Suspect Carmpyiobacter unknown
2003 | 6 Other milk, unpasteurized Nol indicated Omﬂb&nwm&ml&:a.
2003 | 3 Other milk, unpasieurized Nolindicated Campylobacter jejuni, Escherichia cofi 0157: H7
2003 ;12 Queso fresen, unpasteurized Cheese Listeria monocyiogenes
2003 | 50 Queso fresco, unspecifiad Cheese Salmonells Typhimurium
2003 i 12 Queso fresco, unpasteurized Milk "\ Salmonsifa Typhimurium
2004 i 32 Whole milk, unpasteurized Not indicated : Campylobacter fejuni
2004 ! 3 Queso fresco, unpasteurized Not indigated Escherichia coli O157-H7
2004 i 6 Wiole milk, unpasteusized Not indicated Campylobacter unknown
Whole milk, unpasteurized: gozt
2005 | 11 mitk, unpaststirized Milk Campylobacter jejuni
2005 13 Other milk, unpasteurized Nof indicated Carnpylobacter jejuni
2005 i 4 \Whole milk, ::vmm..m:.ﬁmn Mk~ - Campylobacier jejuni
2005 | 33 Whaole milk, unpasteurized Milk Campylobacler jejuni
2006 | 11 Whole wmilk, unpasteurized Nat indicated Suspsct Campylobacter jejuni
2005 | 13 Whole mitk, unpasteurized ivilk Campylobacler Jjejuni
2005 {5 Whole milk, unpasteurized hailk Campylobacter jejuri
2005 § 22 Whalg _.:m_x. unpasteurized Milk Campylobacter jejuni
2005 ; 12 Queso fresco, ::mumn_mma Milke Suspect Salmonella Group B
2005 1 3 Quesa fresco hik _Suspecl Salmonelia Typhimutium
2005 |2 Queso fresca Milic - Suspect Shigeffa unknown
2005 | 18 E:c_m millc, maumﬂm::wma Milk Escherichia coli O157:H7
2005 |12 D:mmc fresco, unpasteurized Not indicated Listeria monocylogenes
2008 2 Queso fresco, unpasteurized Not indicated Brucefla spp

R3/19/2687 18
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Foodbomne outhreaks associated with milk, excludi
with unpasteurized milk, reported to CDC's

ng unpasteurized milk and cheese often made
National Foodborne Qutbreak Surveillance System, 1973-2005 (N=47)

| Year { Estimated Total ! Food Ingradient Pathogen
1873 22 Idilk Nat indicated Salmonelfa Dublin
1974 3 Milkk Not indicated Salmanefta Dublin
1974 15 + Ml Not indjcated Staphylococcus aumsus
1875 47 Milk Not indicated Saimonella Newpori
1976 286 Wiilk Not indicated Yersinia enlerocolitica
1978 66 Millk Not indicated Saimonella Typhimurium var Cope
1580 8 Milkc Not indicated Salmonelfa Derby
1980 108 il Not indicated - Campylobacter unknown
1981 2 Milk Not indicated- Salmonella Sainipaul
1981 7 i Milke Not indicated Saimonelia Group B
1981 17 il Nof indicated Salmonella Dublin
1881 14 Milk Not indicated Campylobacter jgjuni
1881 190 Milk Not indicated Campylobacter jejuni
1961 25 Mitk Not indicated Campylobacter jejuni
1981 103 Wilk Not indicated Campylaobacter jejuni
1981 1000 Milk Nat indicated Suspect Staphylocosccus sureus
1982 172 Pasteurized milk Not indicated Yersinia enferocolitica
1982 46 Milk Nol indicaled Campylobacter jejuni
1983 61 itk Not indicated Campylobacier fejuni
1983 69 Pasteurized milk Not indicated Listeria
1985 16659 Milk Not indicated Salmaonefia Typhimurium
1985 20 Mitk Not indicated Other chemical
1986 a7 Milk Not indicated Campylobacter jejuni
1989 50 Milk Not indicated Salmonella Typhimurium
1991 a7 Choc. Milk Not indicated Saimonela Typhimurium
1992 23 Iilk Not indicated Campylobacier jejuni
1983 3 Powdered milk prod Not indicaied Salmonelfa Tennessea
1994 69 i Chocolate milk No! indicated Listeria monocylogenas
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1994 18 Milk Not indicated Escherichia coff 0104:H21
1996 19 Chocolate milk Not indicated Salmonelia unknown
1996 29 WMilk Not indicated Campyiobacter jejuni
1998 58 Chite relleno, unspecified Milk Salmanella Enteritidis
1998 47 Other millk, unspecified Not indicaled Safmonelis Typhimurium
1999 2 Milkshake Not indicated Suspect Sfaphviococcus aureys
2000 3 Other milk, pasteurized Not indicated Campylobacter jejuni
2000 2 Blue cheese dressing Milk Suspett Staphylococcus aureus
2001 8 Milkshake Not indicated Hepatfilis A
2001 38 Cream, unspecified Milk Salmonelia Newpord
2002 1 Cream, pasteurzed tilic Suspect Cther chemical
2002 52 V¢hole milk, pasteurized Not indicated Suspect Calicivirus norovirus
2002 7. Chacolate milk, pasteurized fulille Other chemical
2002 116 2% milk, pasteurized Not indicaled Salmonefla Typhimurium
2003 45 Cake, tres leche Milk Suspect Staphylococcus aureus
2003 7 Milkshake Not indicated Suspest Other chemical
2004 100 Other milk, pasteurized Not indicaled Safmonelta Newport
2005 200 1% milk, pasteurized Milke Campylobacter jejuni
11 Wm Milk/cream ikl Campylohacter jejuni

2005






