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THE SAFETY OF FOOD IMPORTS: FROM THE
FARM TO THE TABLE—A CASE STUDY OF
TAINTED IMPORTED FRUIT—PART 11

THURSDAY, JULY 9, 1998

U.S. SENATE,
PERMANENT SUBCOMMITTEE ON INVESTIGATIONS,
OF THE COMMITTEE ON GOVERNMENTAL AFFAIRS,
Washington, DC.

The Subcommittee met, pursuant to notice, at 9:31 a.m., in room
SD-342, Dirksen Senate Office Building, Hon. Susan M. Collins,
Chairman of the Subcommittee, presiding.

Present: Senators Collins, Cochran, Levin, Lieberman, and Dur-
bin.

Staff Present: Timothy J. Shea, Majority Chief Counsel and Staff
Director; Mary D. Robertson, Chief Clerk; Don Mullinax, Chief In-
vestigator; Eric Eskew, Investigator (Detailee, HHS—-IG); Lindsey
E. Ledwin, Staff Assistant; Kirk E. Walder, Investigator; Dr.
Stephanie A. Smith, Investigator (Congressional Fellow); Beth
Stein, Counsel to the Minority; Brian Benczkowski (Senator
Domenici); Butch Burke (Senator Stevens); Pam Muha (Senator
Specter); Michael Loesch (Senator Cochran); Maggie Hickey (Sen-
ator Thompson); Felicia Knight and Steve Abbott (Senator Collins);
Kevin Mulry and Marianne Upton (Senator Durbin); Antigone
Potamianus (Senator Levin); Doug O'Malley and Kevin Landy
(Senator Lieberman); and Lynn Kimmerly and Donna Berry (Sen-
ator Cleland).

OPENING STATEMENT OF SENATOR COLLINS

Senator CoLLINSs. Good morning. The Subcommittee will please
come to order.

Today the Permanent Subcommittee on Investigations holds its
second in a series of hearings on the safety of imported food. Food
safety is a serious and growing public health concern. The esca-
lation in the number of foodborne illnesses at a time when food im-
ports are soaring prompted the Subcommittee to focus its investiga-
tion on the safety of imported fruit and vegetables.

At the Subcommittee’s first hearing in May, the General Ac-
counting Office reported that as many as 81 million cases of
foodborne illnesses and more than 9,000 related deaths are esti-
mated to occur in the United States each year. The medical treat-
ment and lost productivity resulting from foodborne illnesses costs
billions of dollars a year.

()
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We also learned that the system intended to protect Americans
from tainted imported food is not effective. The General Accounting
Office told the Subcommittee that “Federal agencies cannot ensure
that the growing volume of imported food is safe for consumers.”
Specifically, the GAO reported that agencies have not targeted
their resources on imported foods posing the greatest risks and con-
cluded that the limited resources available to the Food and Drug
Administration and the U.S. Department of Agriculture must be
more efficiently deployed to better protect Americans from unsafe
imported food.

In its report to the Subcommittee, the GAO also found that
“weaknesses in controls over food imports enable entry of unsafe
products.” In other words, even if Federal inspectors discover taint-
ed food, controls are not in place to prevent unsafe products from
entering the marketplace and ending up on the dinner tables of
America.

For example, during one U.S. Customs Service special operation,
70 percent of the food shipments that the FDA had ordered de-
stroyed or re-exported because they were unsafe actually entered
into the American marketplace.

As a continuation of the Subcommittee’s investigation into the
safety of imported food, our hearing today will examine a case
study of tainted imported fruit. We will look at the food import sys-
tem from the farm to the table and hear how a microscope orga-
nism made thousands of Americans sick in 1996 and 1997 from
eating tainted raspberries.

In the spring of 1996 and 1997, as the chart before you shows,
people from Maine to California, in a total of 23 States and the
District of Columbia, became sick. They experienced symptoms of
foodborne illness. Many of these victims ate food at common events.
This common link led public health officials to mobilize resources
in an effort to determine the case of these illnesses.

We know the probable source of the 1996 and 1997 outbreaks be-
cause of the scientific traceback investigation conducted by public
health officials, Federal regulatory agencies, and the Centers for
Disease Control and Prevention. It is this fascinating and pains-
taking process—the traceback of a foodborne illness from the pa-
tient back to the source of contamination—that we will examine in
the hearing this morning.

The Subcommittee’s inquiry will focus on the following critical
questions: How is fresh fruit produced and then imported into the
United States? What are the ways in which produce can become
contaminated? And how do the CDC and other public health agen-
cies investigate outbreaks of foodborne illnesses to determine the
source of contamination?

To assist the Subcommittee, we are fortunate to have a distin-
guished group of scientists here this morning. First, we will hear
from Dr. Stephanie Smith. Dr. Smith is a food scientist by training
and is currently working with the Subcommittee on a 1-year fellow-
ship. As a Subcommittee investigator, she traveled to Guatemala
to observe first-hand the production and exportation process for
raspberries.

1See Exhibit No. 1 which appears in the Appendix on page 44.



3

Second, we are pleased to have Dr. Jeffery Foran, an environ-
mental scientist who himself became ill in 1996 after eating rasp-
berries from Guatemala.

Finally, we will hear from CDC officials. Dr. Stephen Ostroff is
an Associate Director at CDC's National Center for Infectious Dis-
eases. Dr. Barbara Herwaldt is a CDC medical epidemiologist who
led the Division of Parasitic Diseases team which investigated the
1996 Cyclospora outbreak. The CDC is the Federal agency to which
many public health officials turn for scientific expertise when out-
breaks of foodborne illnesses occur.

Let me also mention that | invited the Guatemalan Ambassador
to the United States to submit a written statement describing im-
provements made to the Guatemalan production and expert process
since the 1996 and 1997 Cyclospora outbreaks. This week, we re-
ceived through the Guatemalan Embassy a written statement from
the Guatemalan High Level Commission for Food Safety. This
statement will be made a part of today’s hearing record.?

I want to emphasize that this hearing is not intended to single
out Guatemala. As the Guatemalan officials have indicated, consid-
erable improvements have been made in that country’'s production
process, and in fact it was Guatemala which voluntarily suspended
the export of raspberries in 1997 after that fruit was identified as
the cause of the Cyclospora outbreak. The Subcommittee’s purpose
is not to indict one country or region of the world but rather to
focus on a case study of tainted imported fruit from the farm in a
foreign country to the tables of America, in order to understand
how we can better protect the American consumer.

The safety of food imports is literally a life and death issue for
many people, especially our children and our elderly. As the vast
majority of our food supply is safe, consumers should not stop eat-
ing imported fruit and vegetables. However, this country’s food
safety net must be improved so that consumers are protected from
the risk of unsafe foods, particularly when contamination is not de-
tectable by the average consumer.

The difficulty of this task is demonstrated by the fact that just
3 weeks ago, press reports described yet another serious outbreak
of Cyclospora, this time in Canada, which may also prove to be
caused by raspberries imported from Central America.

As we continue this important work, we are looking forward to
hearing from our witnesses this morning in order to learn more
about foodborne illnesses, how they occur, and how they can be
prevented.

It is now my pleasure to recognize Senator Levin for any state-
ment he may have.

OPENING STATEMENT OF SENATOR LEVIN

Senator LEvIN. Madam Chair, thank you, and thank you for
holding this series of hearings. Your leadership is critically impor-
tant. We all appreciate it, and the Nation is better off because of
it.

Ensuring the safety of the Nation's food supply, both domestic
and imported, should be a top priority for Congress. Americans are

1See Exhibit No. 6 which appears in the Appendix on page 57.
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eating more and more imported food, especially imported produce.
A recent GAO report noted that in 1980, 24 percent of the fruit
consumed by Americans was imported and that by 1995, that num-
ber had increased by more than a third, to 33 percent. The same
report shows that the percentage of vegetables imported had in-
creased from 7 percent to 11 percent.

The fundamental importance of ensuring food safety was high-
lighted once again when an outbreak of hepatitis A in my home
State of Michigan occurred last year. Hundreds of Michigan school-
children were sickened from eating tainted frozen strawberries im-
ported from Mexico that had improperly and illegally found their
way into the school lunch program.

Those who are least able to protect themselves, as our Chairman
said, including women, children, and people with weakened im-
mune systems, are the most vulnerable to foodborne illnesses.

I am happy that we recently passed S. 1150, a bill which in-
cluded a number of important food safety elements that are similar
to elements contained in companion bill which Representative
Debbie Stabenow and | had previously introduced, including a pro-
vision that requires the Department of Agriculture to form a
FEMA-like crisis management team to handle food poisoning out-
breaks and other agriculture-related emergencies. These crisis
management teams will integrate efforts with Federal, State and
local agencies as well as with our colleges and universities and
other research organizations and function quickly to limit the
harmful effects of contaminated food.

As the volume of imported food, especially fruit and vegetables,
continues to increase significantly while our Federal Government
inspection resources remain the same, it is not surprising that the
percentage of imported food shipments actually inspected has de-
creased. In other words, the FDA cannot keep pace with the in-
creasing volumes of imported foods under its jurisdiction, namely,
fruit, vegetables and grains.

In 1992, the FDA inspected 8 percent of imported foods. In 1997,
it was only able to inspect 2 percent of imported foods. So we are
going in the wrong direction.

At the first hearing on this subject, we learned that Federal in-
spection of imported foods is woefully inadequate. Enforcement is
understaffed; remedies for violation of the food safety laws are
weak. The President, as part of his Food Safety Initiative, has pro-
posed that we provide the FDA with authority to require that im-
ported foods be produced in foreign countries under food safety sys-
tems that are equivalent to those in the United States. He has also
proposed increasing funding to enhance inspections by FDA per-
sonnel. | hope we will act on those measures promptly, hopefully
in this Congress.

We must also strengthen legal remedies available to Federal in-
spectors by providing the Department of Agriculture with authority
to mandate recalls of food under their jurisdiction and to increase
fines that they can levy for food safety related violations.

The President has also asked Federal agencies to devise a plan
for creating a National Institute for Food Safety Research and has
directed the FDA to issue regulations that would require warning
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labels on fruit juice that has not been pasteurized or otherwise
processed to kill bacteria.

The case study that the Subcommittee takes up today, like the
issue of tainted frozen strawberries from Mexico that sickened chil-
dren in Michigan, reflects great gaps and weaknesses in our Fed-
eral food safety scheme. We should provide the FDA equivalency
authority. We should empower regulators to mandate recalls of
tainted food. We should strengthen penalties for violating food safe-
ty laws, and hopefully, we should act in this Congress before more
Americans are stricken by foodborne illnesses that could have been
prevented had those fruit and vegetables been grown in the United
States.

I want to again thank you, Madam Chairman, and thank our
witnesses for their appearance today. | have to be at the Armed
Services Committee as the senior Democrat there on an important
hearing, so | will not be able to be here for this testimony, but I
will surely follow it closely.

Senator CoLLINs. Thank you, Senator Levin.

It is now my pleasure to recognize Senator Cochran, who is the
Chairman of the Agriculture Appropriations Subcommittee, for any
statement that he might have.

OPENING STATEMENT OF SENATOR COCHRAN

Senator CocHRAN. Thank you very much, Madam Chairman.

Let me first commend you for this series of hearings you are hav-
ing and the investigation that is being conducted by this Perma-
nent Subcommittee on Investigations. | am happy to be a Member
of this Subcommittee, and | think it can be a very helpful and im-
portant contribution to our understanding more fully the problems
of food safety in terms of inspection and detection. More com-
plicated, and perhaps more important than any of this, is the ques-
tion of which options we select to make a part of a reform effort
to ensure that we do all that we possibly can to protect the safety
and health of the consumers in America. That is the big challenge
as | see it, and | hope that as we go through the process of looking
at the facts that have been compiled by the Centers for Disease
Control and other agencies and researchers, that we keep in mind
that at some point, we have to confront the real challenge of com-
ing up with a better system.

Obviously, efficiencies have to be introduced into our food safety
and inspection system at the Department of Agriculture and at the
Food and Drug Administration. Just giving the power to fine, the
power to ban, to specific Federal agencies is not enough. We have
disagreements now between those agencies as to which would be
the more appropriate agency to have what authority, we have to
cut through all of this internecine competition within the Federal
agencies. We also have to confront the realities of possible retalia-
tion from countries where bans may be imposed unilaterally, with-
out any due process requirement, by a Federal agency. There are
all kinds of problems that we have to understand before we make
final decisions about how to improve the system that we have.

We need to work hard, and | think the conduct of this hearing
shows how concerned this Congress is to get something done that
makes sense, that is workable, that is affordable, and that serves
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the overriding interests of the consumers and the public in this
country of ours.

We have the safest supply of food of any country in the world,
and we have an enormous opportunity to import, because of our
high standard of living, food from all over the world, and our con-
sumers have a greater range and variety of fresh vegetables and
produce and wholesome meat and poultry and seafood of any coun-
try in the world, and of this, we are very proud.

But we do have some serious problems, and they will be identi-
fied, and that is the purpose of this hearing, to find out the extent
of the problems that we have now in terms of detecting contami-
nated food supplies, particularly from imported fruit and vegeta-
bles. Ensuring the safety of those foodstuffs comes under the juris-
diction of the Food and Drug Administration.

I am very glad to be here today, and | look forward to hearing
the testimony and working closely with the other Members of this
Committee to try to help come up with the best possible solution
for dealing with the problems that we have.

Thank you.

Senator CoLLINS. Thank you very much, Senator Cochran.

Senator Lieberman, it is a pleasure to have you here today as
well.

OPENING STATEMENT OF SENATOR LIEBERMAN

Senator LIEBERMAN. Thank you, Madam Chairman, and thanks
for conducting this very important series of hearings examining the
safety of the food we eat. Thanks also to your staff for the high
level of work that they have done on this.

In my first year in the Senate, 1989, | was involved in an inves-
tigation that the Environment and Public Works Committee did on
pesticides in our foods. One of the things we found was that the
FDA was letting into the country products that had been sprayed
with pesticides that were illegal here. Another thing we found was
that some American growers were using illegal pesticides on crops
being grown for export.

Both of those practices were outrageous and unacceptable, and in
time, Congress and the Executive Branch did something about it.

The problem of the safety of the food we eat, particularly the food
that is imported, has become much worse since that first series of
hearings | participated in in 1989 as it relates to imports, because,
as we have indicated, the percentage of food that we eat that is im-
ported has multiplied dramatically.

Let me read from a quote given to The New York Times by Dr.
Robert Tauxe, Chief of the Foodborne and Diarrheal Disease
Branch at the Centers for Disease Control. He said: “Go to a res-
taurant and take a look at your supper. How many different con-
tinents are on your plate?” We could say that for a lot of the meals
we eat at home as well.

“The food chain that fills those plates has become unimaginably
intricate,” and they cite as an example alfalfa sprouts, which gave
salmonella to hundreds of people in 24 States in the last couple of
years. The seeds for those sprouts were bought from Uganda and
Pakistan, among other nations, they were shipped through the
Netherlands, they were flown into New York, and they were
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trucked around the United States. That is why previously unknown
pathogens are being discovered repeatedly and years after they ar-
rive in the United States. It is one of the down sides of the global
economy from which we have benefited in so many other ways.

So | think this series of hearing is critically important. | remem-
ber at the end of that series of hearings in 1989 saying that the
party that you register with or the ideology that you hold does not
affect the level of your concern about the safety of what you eat.
I think that remains true. If there is anything that the public
wants us to do, it is to act in areas like this, where they simply
cannot act to protect themselves. We are a long way from the days
when people used to grow most of the fruit and vegetables they ate
right around where they lived. They come from all over the coun-
try, and now, from all over the world, and they need us to stand
as best we can between them, their stomachs and the rest of the
world that puts food on their table.

So | think there is a very broad public consensus that we do
something about this. | particularly appreciate today, Madam
Chair, that you are going to examine a case study, the cyclo-
sporiasis outbreak, because | think it can help us bring into relief
those things that the government is doing well along with the pri-
vate sector and those things were are not doing well and, in some
cases, are doing very badly.

I was quite impressed in reviewing the materials for this morn-
ing’s hearing, this instance, by the excellent response of the CDC
and our other public health officials to this fast-developing public
health crisis. | know we are going to hear today about how they
quickly traced seemingly isolated cases of a rare illness to a hand-
ful of raspberry farms in Guatemala.

It is a modern-day international epidemiological—and | might
even add, gastrointestinal—Sherlock Holmes story. There is prob-
ably a movie here somewhere. But it is remarkable and quite im-
pressive, and clearly one of the things that we do well to the ben-
efit of all in our country. And in the case of the cyclosporiasis cri-
sis, which affected about 40 people in the State of Connecticut, |
want to offer my thanks to the CDC for what they did.

But among the things that we do not yet do well, as has been
testified to, is to find a way to raise the level of protection of the
food that we are importing. As | age, my memory may be some-
what faulty, but I remember a witness, | believe from the FDA—
we were talking about how much inspection occurred of imported
fruit—and he was referring to a shipment of bananas that had
some problems with pesticides, and he referenced “two” inspections.

So | asked, “Of boatloads of bananas?”

“No.”

“Of two boxes of bananas?”

“No.”

I asked, “Two what?”

He said, “Two bananas.”

Well, I may have the details of the story slightly off, but that is
how poor it was then, and it is poorer now. As Senator Levin indi-
cated, only 2 percent of imported foods are inspected by FDA.

So we continue to have what | would describe as a desperate
need to give more authority to the FDA over imported fruit and
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vegetables and more people to exercise that authority, and | hope
that some support for that emerges from these very important
hearings that you are holding, Madam Chair.

I thank you for your leadership here, and | look forward to work-
ing with you and hearing the witnesses today.

Senator CoLLINS. Thank you, Senator.

Due to time constraints, the Subcommittee was unable to accom-
modate everyone who wished to testify today. We will, however, be
leaving the hearing record open for 10 days so that anyone who
wishes to submit a written statement may do so.

In addition, without objection and for the convenience of all the
Members, all exhibits, including the photographs and charts pre-
viously made available to Subcommittee Members, will be made
part of the hearing record.

I would now like to ask our panel of witnesses to come forward.
Our witnesses this morning will describe for us how outbreaks of
foodborne illnesses are investigated and specifically examine the
1996 and 1997 outbreaks of Cyclospora associated with Guate-
malan raspberries.

The first witness, Dr. Stephanie Smith, is currently an investi-
gator who is on the temporary staff of the Permanent Sub-
committee on Investigations. Dr. Smith has a doctorate in food
science from Michigan State University and nearly 6 years of food
industry experience with two international companies as well as a
domestic food distributor. She has been working as an investigator
for the Subcommittee since October 1997, and we have been very
pleased to have her as part of our team.

As part of the Subcommittee’s investigation, Dr. Smith traveled
to Guatemala to observe first-hand the raspberry production and
exportation process.

Our second witness, Dr. Jeffery Foran, is an environmental sci-
entist and expert in quantitative risk assessment. Dr. Foran is the
Executive Director of the Risk Science Institute in Washington,
DC. The Risk Science Institute is a component of the International
Life Science Institute, a nonprofit, worldwide foundation estab-
lished in 1978 to advance the understanding of scientific issues re-
lated to nutrition, food safety, toxicology, risk assessment and envi-
ronment. In addition to being a scientist, Dr. Foran was also a con-
sumer who became ill after consuming Guatemalan raspberries,
proving that no matter what your level of expertise, no one is im-
mune to Cyclospora.

Finally, we will hear from two officials from the CDC, Dr. Ste-
phen Ostroff and Dr. Barbara Herwaldt, who are both with CDC's
National Center for Infectious Diseases. Dr. Ostroff is the Associate
Director for Epidemiologic Science, and Dr. Herwaldt is a medical
epidemiologist in the Division of Parasitic Diseases. Both have ex-
tensive experience in investigating and tracking infectious diseases
and were involved in the Cyclospora case that we are examining
today.

Pursuant to Rule 6, all witnesses who testify before the Sub-
committee are required to be sworn in, and you have already stood
for me, but please raise your right hands.
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Do you swear that the testimony you are about to give to the
Subcommittee will be the truth, the whole truth, and nothing but
the truth, so help you, God?

Dr. OsTROFF. | do.

Dr. HERwALDT. | do.

Dr. SmMITH. | do.

Dr. ForaN. | do.

Senator CoLLINS. Thank you. Please be seated.

I am going to ask each of you, in the interest of time, to limit
your oral testimony to about 10 minutes each. If you need a little
longer, that is fine as well. We will be using a timing system this
morning to assist you. Before the red light comes on, you will see
the lights change from green to orange, and that will tell you that
you have 1 minute left to wrap up your testimony. | want to assure
you that your entire prepared testimony will be included in the
record in its entirety.

Dr. Smith, please proceed, and again, thank you for all your as-
sistance to the Subcommittee.

TESTIMONY OF DR. STEPHANIE A. SMITH, INVESTIGATOR,
PERMANENT SUBCOMMITTEE ON INVESTIGATIONS, COM-
MITTEE ON GOVERNMENTAL AFFAIRS, U.S. SENATE

Dr. SmiTH. | would like to thank Senator Collins for the oppor-
tunity to testify today before the Permanent Subcommittee on In-
vestigations. | have a doctorate in food science from Michigan State
University and nearly 6 years of food industry experience, as the
Senator mentioned. | have been working as an investigator on the
Permanent Subcommittee on Investigations since October of last
year.

This morning, | will report to the Subcommittee the results of a
case study which is part of the ongoing investigation conducted at
the direction of Senator Collins. 1 will describe the process by
which fruit grown abroad reaches American consumers, using rasp-
berry production in Guatemala as an example.

Fresh Guatemalan raspberries have received considerable atten-
tion because of their association with outbreaks of an infection
caused by Cyclospora cayetanensis, which occurred in the United
States and Canada during the spring of 1996 and spring of 1997.
Cyclospora is a protozoan parasite that causes a gastrointestinal
illness called cyclosporiasis. This illness is typically characterized
by watery diarrhea and other symptoms such as nausea, abdominal
cramps, substantial weight loss and fatigue. If not treated, the ill-
ness can be severe and prolonged.

Prior to the 1996 outbreak, Cyclospora was relatively unknown
in the United States. According to the scientific literature, only
sporadic cases, mostly in travelers, and two small clusters of
cyclosporiasis were recognized in North America. These clusters
were associated with water, not food.

I would like to make two points. First, very strong epidemiolog-
ical evidence implicates the source of cyclosporiasis outbreaks of
spring 1996 and spring 1997 as fresh Guatemalan raspberries.
However, neither the source of the contamination nor the point at
which the contamination occurred is clear. One hypothesis is that
raspberries became contaminated through spraying with insecti-
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cides and fungicides mixed with contaminated water. Other
hypotheses consider soil, animals or humans as sources of the con-
tamination on the farm.

Second, our investigation revealed that the Guatemalans, work-
ing with the Centers for Disease Control and Prevention and the
Food and Drug Administration, have made considerable invest-
ments to upgrade their farm facilities and train their employees in
proper agricultural, post-harvest handling, sanitation, personal hy-
giene and recordkeeping practices.

In late March of this year, as part of the Subcommittee’'s com-
prehensive investigation of the safety of food imports, I, along with
the Subcommittee’s chief investigator, spent 4 days in Guatemala.
The purpose of our trip was threefold: (1) to meet with representa-
tives who were involved in production and exportation of fresh
raspberries; (2) to make first-hand observations of raspberry farms
and packing facilities; and (3) to document the raspberry produc-
tion process. Our trip included visits to two analytical laboratories,
10 berry farms, and a produce freezing facility.

My comments today will be based on our observations as well as
information supplied by the CDC, the FDA, the U.S. Department
of Agriculture, the U.S. Customs Service, and officials of the Guate-
malan Government.

I would now like to walk through the process of raspberry pro-
duction and distribution from a typical Guatemalan farm to an
American table. As | stated, the mode of contamination of the fresh
raspberries with Cyclospora remains unknown. However, | will
highlight points in the generalized process at which the berries
could have become contaminated. Keep in mind, that, in general,
anything that comes in direct contact with the fruit, including
water, soil and human hands, is potentially a source of contamina-
tion. My testimony will follow the flow diagram displayed here.1

For seedlings to become flowering plants requires approximately
6 months. Another 6 weeks is required for raspberries to be ready
for harvest. This photograph2 shows how raspberry plants are
grown—typically, in hedgerows, supported by posts and wires. The
plants are approximately 4 to 5 feet high and may or may not be
tied to the wires individually, as shown here. The location of the
fruit on the plant is at least 3 feet off the ground, and therefore,
no direct contact occurs between the fruit and the soil. Soil is a
possible vehicle of contamination, therefore, it is important that the
soil not touch the fruit.

The plants are watered using drip irrigation. A drip irrigation
system typically consists of a piece of plastic tubing running along
the ground as shown in this photograph. The underside of the tub-
ing has small holes so the ground can be wet slowly over a long
period of time. Fertilizers, if used, are administered through the
drip irrigation system. No direct contact occurs between the fruit
and the irrigation water.

Pesticides are generally mixed with potable or drinking-quality
water and sprayed directly onto the plants or the soil below. This

1See Exhibit No. 2 which appears in the Appendix on page 45.
2Photograph 1 of Exhibit No. 2 appears in the Appendix on page 46.
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is the only water other than rain that intentionally contacts the
berries directly.

The berries are harvested dry and not washed at any point prior
to sale, because they are very susceptible to mold. Water is also a
possible source of contamination. Therefore, the quality of any
water that contacts the berries is significant.

Raspberries are harvested by hand, primarily by women. The
berries must be handled very gently to preserve their quality. Ripe
berries can be pulled from the plant very easily. The pickers gen-
erally carry plastic trays strapped around their waists to keep their
hands free, as shown in this photograph.l The plastic trays hold
small plastic baskets into which the berries are placed. Again, let
me emphasize that anything that comes in direct contact with the
fruit, if contaminated itself, is a possible source of contamination.

Once the baskets are full, the tray is taken to a packing shelter
such as the one shown in this photograph.2 Typically, these struc-
tures have poured concrete floors and screened pass-through win-
dows. By passing the trays brought from the fields through a win-
dow, tracking dirt from the field into the packing shelter is avoid-
ed. Some farms also use foot baths just outside the packing shelter
door to clean shoe bottoms before entering.

Inside the packing shelter, berries are classified as export grade
or domestic grade based on color and degree of ripeness. The ber-
ries are generally sorted and classified on large tables with smooth
white surfaces, under a covered fluorescent light as shown in this
photograph.3

The next photograph shows workers actually sorting, classifying
and packing raspberries selected for export as fresh product in
plastic containers called clamshells.# Containers of this type are
commonly used for raspberries and blueberries. The clamshells are
packed in cardboard flats, as shown in this photograph.5

A flat holds 12 clamshells. The packaged fresh berries are stored
in refrigerated rooms on individual farms or are transported within
hours to exporter warehouses for cold storage prior to export. Pos-
sible sources of contamination during sorting and packing include
dirty hands and tabletops.

For shipping, the cardboard flats are packed in 3'x3'x4’
styrofoam-insulated cardboard boxes referred to as E-containers.
One E-container holds 10 flats plus gelpacks added to keep the ber-
ries cold. The E-containers are transported in refrigerated trucks
from exporter warehouses to the airport. Generally, the trucks ar-
rive at the airport between 11 p.m. and midnight.

Upon arrival, the berries are held in cold storage in the cargo
area. Between 2 a.m. and 4 a.m., the berries are loaded onto either
a cargo or passenger plane. All fresh raspberries from Guatemala
are shipped by air to the United States.

Miami, Florida has been the principal port of entry for fresh
Guatemalan raspberries, with the majority of the berries passing
through its airport. After arriving in Miami, the berries are un-

1Photograph 2 of Exhibit No. 2 appears in the Appendix on page 47.
2Photograph 3 of Exhibit No. 2 appears in the Appendix on page 48.
3 Photograph 4 of Exhibit No. 2 appears in the Appendix on page 49.
4Photograph 5 of Exhibit No. 2 appears in the Appendix on page 50.
5Photograph 6 of Exhibit No. 2 appears in the Appendix on page 51.
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loaded from the planes, as shown in this photograph.1 The berries
must then be cleared by the USDA's Animal and Plant Health In-
spection Service, or APHIS.

The inspectors use USDA cargo clearance areas containing exam-
ination tables for visual inspection of incoming plants and plant
products, including fruit and vegetables. The role of APHIS is to
protect U.S. animals and plants from the spread of foreign animal
and plant pests and diseases—not to protect U.S. consumers from
human disease.

For raspberries, the inspectors remove a clamshell from a flat,
open it, empty the berries onto the table and visually inspect them.
The berries are then returned to the clamshell, replaced in the flat,
and returned to the storage location before being collected by the
importers.

Removing the fruit from its container creates an opportunity for
it to become contaminated by contact with human hands or with
soil which may remain on the inspection table from previous ex-
aminations of plants or flowers. However, while microbial contami-
nation could hypothetically occur in this manner, the sheer number
of event locations, shippers, distributors and cargo clearance areas
made the possibility of raspberry contamination occurring in the
United States highly unlikely.

The FDA is also responsible for clearing imported fruit and vege-
tables as well as all other imported foods, except for meat, poultry
and some egg products—which are under the jurisdiction of the
USDA's Food Safety and Inspection Service. FDA inspectors may
automatically release the fruit based on the product's import his-
tory, or the inspectors may conduct a physical examination of the
fruit and/or collect a sample for laboratory testing prior to releasing
the product into U.S. commerce.

Once the raspberries have been cleared at the port of entry, im-
porters ship the berries to distributors either by airplane or by
truck. Generally, if they are shipped in a refrigerated truck, the
flats are stacked on a pallet without using gelpacks. If they are
transported in an airplane or a nonrefrigerated truck, they are re-
packed into E-containers with gelpacks.

Distributors fill and deliver orders for fresh raspberries placed by
retail outlets and food service establishments. Surprisingly, our in-
vestigation revealed that raspberries harvested one afternoon on a
Guatemalan berry farm can be on an American consumer’s table
the very next day. The entire farm-to-table process can be com-
pleted in less than 24 hours, even when the farm is located in Cen-
tral America.

Finally, upon receipt by the retailer or food service establish-
ment, fresh berries are generally stored briefly until displayed for
sale or prepared for consumption. Food preparation is always a po-
tential point of contamination, depending largely on how the food
is handled. That is why proper handling practices are so important.
Proper food preparation practices include washing hands often, sep-
arating washed and cooked foods from unwashed and raw foods, as
well as animal products from plant products.

1Photograph 7 of Exhibit No. 2 appears in the Appendix on page 52.
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However, as | stated previously, in these cases, it is most likely
the raspberries were already contaminated prior to reaching the re-
tailer or food service establishment.

In closing, 1 would like to quote one of my colleagues from the
CDC, Dr. Morris Potter, who | believe accurately summarizes the
challenge posed by foodborne illness: “If one recognizes that ensur-
ing food safety is inherently uncertain, foodborne illnesses become
opportunities to learn rather than failures to predict. Foodborne
disease will occur, and we must be prepared to react quickly to re-
duce the risk of new foodborne hazards.”

Further, 1 would like to emphasize that we live in a Nation that
trades food on a global basis. In efforts to ensure the safest U.S.
food supply possible from farm to table, it is essential to remember
that increasingly, the farm is in another country.

In 1996, the United States imported $7.2 billion worth of fruit
and vegetables from at least 90 different countries, an increase of
48 percent from 1990. And this trend will continue.

The FDA has projected that imports of fruit and vegetables will
go up by another 33 percent between now and the year 2002. The
United States will continue to import foreign produce to meet the
demand of American consumers for a variety of fresh fruit and
vegetables year round. Therefore, food safety is an international
issue.

Thank you again, Madam Chairman, for the opportunity to
present this phase of the Subcommittee’s food safety investigation.
I am, of course, available to answer questions.

Senator CoLLINSs. Thank you, Dr. Smith.

Dr. Foran.

TESTIMONY OF DR. JEFFERY A. FORAN,! CYCLOSPORA CASE
PATIENT, AND EXECUTIVE DIRECTOR, RISK SCIENCE INSTI-
TUTE, INTERNATIONAL LIFE SCIENCE INSTITUTE

Dr. ForaN. Thank you, Senator.

I am Dr. Jeffery Foran. | am Executive Director of the Inter-
national Life Science Institute (ILSI), Risk Science Institute here
in Washington, DC. The ILSI Risk Science Institute is a nonprofit
institute established in 1985 to advance and improve the scientific
basis for ecological and human health risk assessment. RSl works
toward this goal through an international program of research,
working groups, conferences, workshops, publications, seminars
and training programs.

We recognize that public health decisions must be based on the
best available science and thus, in all of our activities, we work to-
ward consensus resolution on the scientific issues by facilitating
discussion and cooperation among scientists from academia, indus-
try, government, and the public-interest sector.

During the spring of 1996, | attended a buffet luncheon at which
a variety of fruit and other foods was served. Approximately 10
days to 2 weeks after the luncheon, | developed acute gastro-
enteritis and diarrhea. Several other individuals who participated
in the luncheon developed similar symptoms, which included nau-
sea, fatigue, loss of appetite and weight loss.

1The prepared statement of Dr. Foran appears in the Appendix on page 161.
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Upon the discovery of the similarity of our symptoms, and sus-
pecting a similar disease etiology, we contacted the Washington,
D.C. Public Health Commission, and subsequently, the Centers for
Disease Control and Prevention. We asked them to investigate the
potential for food-related causes of these symptoms.

During the investigation of the nature of these symptoms, | vis-
ited my physician to determine what might be causing my illness.
My physician did not at the time suspect a foodborne illness. Rath-
er, he suggested that my fatigue and weight loss might be due to
stress and a very hectic schedule. No medication was prescribed
during my first visit.

After this visit, we began to learn through the news media of a
foodborne pathogen, Cyclospora, which elicited symptoms in ex-
posed individuals that were identical to my own, and others who
participated in the luncheon.

I recontacted my physician upon learning of the symptoms
caused by Cyclospora infection and the appropriate treatment. The
CDC subsequently confirmed the outbreak of cyclosporiasis in indi-
viduals who attended our luncheon. | then received medication and
was relatively free of symptoms within 14 days of receiving medica-
tion. Subsequently, we learned from the CDC investigation that
Cyclospora most likely occurred on the raspberries that were
served during the luncheon, and that these raspberries were most
likely imported to the United States.

For several years, the ILSI Risk Science Institute has been devel-
oping a method to assess the human health risks associated with
exposure to food- and waterborne pathogens. The disease outbreak
in individuals who attended the luncheon has provided valuable,
although I admit somewhat uncomfortable, personal lesson of the
value of our work. In 1996, RSI published an article entitled “A
Conceptual Framework to Assess the Risks of Human Disease Fol-
lowing Exposure to Pathogens.”® This framework, which was devel-
oped by a group of 30 scientists convened by the ILSI Risk Science
Institute, highlights the information that must be gathered to fully
understand the health risks posed by exposure to food and water-
borne pathogens. Critical to such an assessment is information on
the nature of the pathogen itself—for example, where it occurs, its
life-cycle, its ability to cause disease; the nature of exposure to the
pathogen—how, when and how much we might be exposed to it; in-
formation on host susceptibility, the health effects caused by the
pathogen, the severity of the disease in the host, the nature of the
dose/infectivity/response relationship between the pathogen and the
host, and an array of other factors.

Unfortunately, much of this information is not available for
many pathogens that infect humans and cause diseases. For exam-
ple, with regard to Cyclospora, at the time of our outbreak, most
physicians and public health experts did not fully understand the
nature of the organism, its occurrence, its infectivity, and many
other issues necessary to characterize the human health risks asso-
ciated with exposure to the organism. And even after significant in-
vestigation, scientists have still not resolved several of the critical
issues about Cyclospora as well as many other pathogens, such as

1See Exhibit No. 8, Attachment G which appears in the Appendix on page 142.
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the nature of the dose/infectivity/response relationship, which is a
key issue in conducting a quantitative risk assessment.

Stated in a simpler fashion, we did not at the time of our out-
break and still do not know how many contaminated raspberries
one must eat to become infected, or what concentration of
Cyclospora oocysts must occur on a single raspberry to result in in-
fection.

Clearly, the state of the science is poorly-advanced an likely in-
capable of supporting a comprehensive and conclusive risk assess-
ment for Cyclospora.

Similar uncertainties confront the risk assessment community
with respect to many other food- and waterborne pathogens.

Now, why is risk assessment for pathogens so important? Risk
assessment is a process that facilitates the organization of informa-
tion on health risks posed by exposure to pathogens. Organization
of information on health risks is necessary because of the com-
plexity of such information and the likelihood that without such an
organizational process, critical pieces of information leading to an
understanding of the health risks will be missed.

Additionally, the use of risk assessment methods to gather and
organize information on health risks facilitates the identification of
knowledge and data gaps that must be filled to fully understand
and characterize risks.

Finally, and | think most important, quantitative risk assess-
ment can provide a probabilistic expression of health risks. This in-
formation is critical in assessing the efficacy of control technologies,
in comparing the benefits of different control technologies, in the
conduct of cost/benefit analyses, and in facilitating the development
and selection of policy options to manage health risks. Without a
guantitative assessment of health risks, we are left with simple
guesses as to which control technologies or policies are most appro-
priate to reduce health risks associated with exposure to food- and
waterborne pathogens.

Risk assessment is not a panacea. It will not prevent all human
infection and disease. And without reliable data, or used improp-
erly, it can even provide misleading information. However, when
used correctly and conducted with reliable data, risk assessment
will provide and encourage the development of information that
will lead to informed decisionmaking. It can also provide pre-
dictions of potential health risks, which can then be managed be-
fore disease occurs in human populations. At its best, it could even
play a role in preventing the outbreak of cyclosporiasis and other
pathogen-related diseases.

For this reason, adequate resources must be made available to
conduct comprehensive risk assessments for food- and waterborne
pathogens and to address the many uncertainties and knowledge
gaps that accompany the risk assessment process.

| appreciate the opportunity to present these remarks and will
be glad to entertain questions.

Senator CoLLINS. Thank you very much.

Dr. Ostroff, it is my understanding that you are going to be pre-
senting for the CDC today.

Dr. OsTrROFF. That is correct, Senator.

Senator CoLLINs. Please proceed.
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TESTIMONY OF DR. STEPHEN M. OSTROFF,® ASSOCIATE
DIRECTOR FOR EPIDEMIOLOGIC SCIENCE, NATIONAL CEN-
TER FOR INFECTIOUS DISEASES, CENTERS FOR DISEASE
CONTROL AND PREVENTION, ATLANTA, GEORGIA, ACCOM-
PANIED BY DR. BARBARA L. HERWALDT, MEDICAL EPI-
DEMIOLOGIST, DIVISION OF PARASITIC DISEASES

Dr. OsTrROFF. Let me begin by thanking you and other Members
of the Subcommittee for holding this hearing and for your ongoing
support and interest in food safety.

As mentioned, | am the Associate Director for Epidemiologic
Science at the National Center for Infectious Diseases, and thus,
I am responsible for all of the outbreak investigations that we do.
I am accompanied by Dr. Barbara Herwaldt, from the Division of
Parasitic Diseases, who coordinated our investigations of
Cyclospora in 1996 and 1997.

This is a dynamic period for public health and infectious dis-
eases. Almost every year, we find a new disease-causing microbe or
discover the causative agent for a previously-known disease, includ-
ing ones like HIV, E. coli O157:H7, hepatitis C and hantavirus.

Today, there are many challenges in our ability to protect the
public's health. These include changing technologies, changes in
the environment, global movements of people and products, popu-
lation growth, and social and behavioral changes. These factors cer-
tainly operate in the area of food safety and foodborne diseases,
where forces which were hard to imagine at the turn of the cen-
tury, play a major role today, including a globalized food supply,
large-scale food production and distribution networks, and changes
in consumer eating habits.

Although Americans have one of the safest and most diverse food
supplies in the world, foodborne diseases remain a threat to us all.
It has been estimated that between 6 and 33 million foodborne ill-
nesses occur each year in this country. As a result of evolving pat-
terns of food supply and production, the spectrum of foodborne dis-
ease is also evolving with new agents and patterns of transmission
occurring.

CDC’s mission, put very simply, is to keep our finger on the
pulse of the public’s health. In the food safety area, we work with
a variety of public and private partners to conduct surveillance for
foodborne illness, investigate outbreaks, and perform special epi-
demiologic and laboratory studies.

In public health, surveillance means the ongoing collection of in-
formation about health events such as cases of salmonellosis or bot-
ulism. Traditionally, this has been done using a system set up at
the turn of the 20th Century in which physicians, hospitals and
other sources reported illnesses to the health department. Today,
these systems are simply not adequate by themselves to address
21st Century foodborne disease problems.

In 1994, we issued a strategic plan called “Addressing Emerging
Infectious Diseases: A Prevention Strategy for the United States,”1
which emphasized harnessing modern communications, computing
and molecular biology to conduct our surveillance, applied research

1The prepared statement of Dr. Ostroff appears in the Appendix on page 165.
1Exhibit No. 3b is retained in the files of the Permanent Subcommittee on Investigations.



17

and prevention mission. This has been the platform for all of our
activities under the President's National Food Safety Initiative.

It seems natural to ask why the estimates of the burden of
foodborne disease are so rough. In order to determine the true bur-
den, a series of actions have to occur, as you will see on the poster
that is about to be displayed.

First, the illness must be serious enough for the victim to seek
medical attention. Then, the clinician must consider the cause to
be foodborne and request the proper tests. The right specimens
have to be collected, and the lab must be able to do the right tests.
The results must then be reported to the health department and
eventually to CDC.

For many cases, not all of these steps occur, and these cases are
missed. As an example, we estimate that there are 2 million cases
of salmonella infection in the United States annually, but only
about one in 40 are ever identified and reported to the health de-
partment.

CDC and its partners have been working to build better report-
ing of foodborne illnesses. These steps include building better ca-
pacity in State and local health departments for foodborne disease
investigation and lab diagnostics, establishing automated reporting
systems for foodborne pathogens, and, for better and faster analysis
of data, creation of a system known as FoodNet in seven health de-
partments around the country to actively seek out cases of
foodborne illness and determine the true burden of diarrheal dis-
ease. FoodNet is one of the major tools we must have to dem-
onstrate the impact of actions initiated by our partners at USDA
and FDA, such as the 1997 Food Code and HACCP measures, on
the ultimate goal of lowering the incidence of human foodborne dis-
eases.

Outbreaks are defined as a greater number of cases of illness
than expected within a given time frame or geographic area. About
400 to 500 foodborne outbreaks are reported annually to CDC.
This, too, is likely to be a gross underestimate as many outbreaks
are never recognized, and seemingly sporadic cases of illness are
never linked together.

To better identify outbreaks, CDC has worked to create the
PulseNet system for molecular fingerprinting of foodborne patho-
gens, much like the local police department fingerprints criminals.2
This poster shows the current status of the FoodNet system, which
is nationally based, with a centralized computer database at CDC.3
Whenever we find two microbes with the same fingerprint pattern,
it means they are somehow linked. Our job is to find out how.

Using resources provided by CDC, routine use of this technology
allowed Colorado to recognize the E. coli outbreak linked to beef
patties last year, leading to the recall of 25 million pounds of
ground beef. This outbreak surely otherwise would have been
missed.

Molecular viral sequencing allowed us to show that the cases of
hepatitis among schoolchildren in your home State of Maine last
year were part of the larger frozen strawberry outbreak which was

2See Exhibit No. 5a which appears in the Appendix on page 55.
3See Exhibit No. 5b which appears in the Appendix on page 56.
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mentioned by Senator Levin in Michigan school children at the
same time.

CDC's role in outbreak investigations is very well-illustrated by
the 1996 and 1997 outbreaks of infection caused by Cyclospora,
which the other two presenters have mentioned.

Senator CoLLINs. Excuse me, Doctor, | apologize for having to in-
terrupt you. We are in the midst of a vote, and | have only 2 min-
utes to make it to the floor.

It seems to me this is a good breaking point, because | know the
next part of your testimony will talk specifically about the 1996—
1997 outbreak of Cyclospora which is our cases study today.

Dr. OsTROFF. That is correct.

Senator CoLLINS. So, with apologies to everyone, | am going to
call a 15-minute recess, because we unfortunately have two votes.
I hope I will make this one, and then we will have a second vote,
and | will come back as soon as possible.

We will be in recess for 15 minutes. Thank you.

[Recess.]

The Subcommittee will please return to order. Dr. Ostroff, I will
ask you to continue with your excellent testimony.

Dr. OsTROFF. Thank you, Senator.

Getting to the Cyclospora issue, CDC's role in the outbreak in-
vestigation is very well-illustrated by the outbreaks of infection
caused by Cyclospora in 1996 and 1997. Cyclospora is typically
characterized by watery diarrhea and other symptoms such as nau-
sea, abdominal cramps, weight loss and fatigue. If not treated, as
was mentioned, the illness can be severe and prolonged.

Before 1996, most of the small number of cases of cyclosporiasis
in the United States occurred in travelers who had been in devel-
oping countries, and only three small U.S. outbreaks had been re-
ported.

This pattern changed dramatically in 1996 when health depart-
ments noted cases of cyclosporiasis in people who had not traveled
overseas. In mid—-May of 1996, health departments in Florida and
New York informed CDC that sporadic cases of cyclosporiasis had
been identified in their States. At the end of May, health depart-
ments in Texas and Canada told us that some people who had at-
tended specific events such as a party had become ill with
cyclosporiasis. Thus, we were notified of what we refer to as “clus-
ters” of cases, which indicated that an outbreak may be occurring.

Ultimately, 55 clusters with a total of 725 cases of cyclosporiasis
were reported to CDC by 14 States, the District of Columbia and
two Canadian provinces. These clusters were associated with
events that had occurred between May 3 and June 14, 1996. In ad-
dition, 740 sporadic cases that were not associated with identified
events or with overseas travel were reported, for an overall total
of almost 1,500 cases from 20 States, District of Columbia, and two
provinces in Canada.

Twenty-two people are known to have been hospitalized, but no
deaths are known to have occurred. As mentioned earlier, because
many cases are probably not recognized, these numbers are likely
to be very gross underestimates.

CDC played many roles in the outbreak investigation, including
serving as the national reference laboratory for identifying
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Cyclospora in stool specimens, thus confirming that the parasite
caused the outbreak. This role was particularly important because
many laboratorians had not had any experience in identifying
Cyclospora.

We also helped State and local health departments conduct the
studies that ultimately implicated raspberries as the food item that
had made people sick, focusing on the clusters of cases that were
associated with specific events. Health departments interviewed
the people who had attended the respective events about what they
had consumed and compared the responses of the sick and the well
people to see how they differed. CDC assisted in various ways—for
example, by helping to design the questionnaires, conduct the data
analysis, and identify important issues that needed to be addressed
in the investigations. In several instances, we actually fielded
teams to assist the State health departments with the investiga-
tions.

As more and more clusters of cases were identified, CDC's coordi-
nating role at the national level became more important. We spon-
sored frequent conference calls for all participants who were doing
investigations and a meeting in July 1996 to discuss the findings
to date and help establish priorities for the investigation and for
future research.

Whereas the investigators from the individual States and local-
ities were able to focus on their own jurisdictions, our job was to
look at the overall national patterns that emerged as data from the
individual clusters was compiled and analyzed.

Fresh raspberries were found to have been served at virtually all
of the clusters of events, and a strong statistical association was
found between illness and consumption of raspberries. Studies that
compared the exposures of sporadic cases and control subjects were
also conducted and also implicated raspberries.

Once it was determined that raspberries were the food item re-
sponsible for illness, the next step was to determine where they
had been grown, a process which required close coordination with
FDA, State and local agencies, and industry. The tracebacks en-
tailed determining where the various events took place and where
the raspberries that were served had been bought. The raspberries
were then tracked from suppliers and distributors back to import-
ers, exporters and farms of origin, looking for common themes at
each step. The available traceback data implicated Guatemala as
the common source for the raspberries.

Investigators next tried to determine how the raspberries became
contaminated. We sent investigators to Guatemala and Miami, a
major port of entry for imported raspberries, to explore possible
modes of contamination. We were able to observe how raspberries
were grown, picked, sorted, packed, cooled, transported and in-
spected. Because no step along the path after the berries left the
farm was linked to all events for which we had adequate data
about the source of the implicated raspberries, we concluded that
some practice or attribute common to multiple farms was the most
likely explanation for the outbreak.

As was mentioned, one hypothesis was that contaminated water
may have been used to mix the insecticides, fungicides and fer-
tilizers that were sprayed on the raspberries. Good laboratory
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methods for detecting low levels of the parasite on produce such as
raspberries, or in water and other environmental samples, are not
available. By the time the clusters of cases were detected, leftover
raspberries from the events were not available for testing.

Although the precise mechanism by which the raspberries be-
came contaminated was unclear, FDA and CDC provided sugges-
tions to the Guatemalan Berry Commission about possible ways to
reduce the risk for contamination. The Berry Commission vol-
untary implemented various prudent measures to improve water
quality and sanitary conditions on farms that were going to export
to the United States in subsequent export seasons.

Despite these control measures, another multi-State outbreak
linked to Guatemalan raspberries occurred in North America in the
spring of 1997. CDC learned of this outbreak in early May 1997,
when several health departments informed us of clusters of cases
that were associated with April events. Ultimately, 41 clusters with
over 700 cases were reported which were associated with events
that occurred April 1 through May 26, 1997, in 13 States, the Dis-
trict of Columbia, and one Canadian province. Counting the spo-
radic cases, more than 1,000 cases in 17 States, District of Colum-
bia and two provinces were identified.

Once again, the investigation which focused on the clusters of
cases implicated fresh raspberries and Guatemala was found to be
the major source of the implicated berries. The outbreak ended
shortly after Guatemala voluntarily suspended exportation of fresh
raspberries to the United States at the end of May 1997.

Why did the second outbreak occur? One possibility is that the
control measures on the farms were never adequately imple-
mented. Another is that the true source of contamination was not
found, so that the measures which were taken did not control the
problem. The latter is certainly possible since there are so many
critical questions about this parasite which we cannot answer.

For instance, we do not know where the parasite lives in nature.
With no animal models for the disease, it cannot be easily studied
in the laboratory setting. Infected human stool is the only source
we have for this parasite, so a ready supply of the organism is not
very easy to obtain. We have no test to tell us whether the parasite
is alive or dead, other than when it causes human illness, and no
subtyping methods like we do for some of our other pathogens.
Most importantly, we do not have a good test for it in fruit or in
water.

Although this parasite can be cured with antibiotics, as our
mothers told us, an ounce of prevention is worth a pound of cure.
Lacking these answers, the only preventive measure available to
FDA was to restrict the import of Guatemalan raspberries into the
United States between March 15 and August 15 of this year. So
far, this step seems to have worked, since we have seen no
Cyclospora outbreaks linked to raspberries in the United States
this year.

The Cyclospora story is a model for emerging foodborne diseases
in many ways. This includes a newly-recognized pathogen, many
unanswered scientific questions, an unusual food vehicle for dis-
ease, a high-profile disease outbreak involving thousands of people
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over multiple States and countries, and economic and diplomatic
overtones.

As we move into the next century, we are likely to see more sto-
ries like Cyclospora that involve a newly-recognized microbe and
many unanswered questions. We must have the tools at hand to
rapidly recognize and respond to these new foodborne threats. As
we work toward this goal, the number of reported cases and out-
breaks will probably first go up rather than down. This should be
viewed as good, as it means we will be seeing the problems that
we now surely miss. We can only devise appropriate preventive
measures and assure ourselves that our risk reduction strategies
work if we know what the problem are that are out there. We owe
this to you and to the American consumer as we move into the next
century.

Thank you for your time, and both Dr. Herwaldt and | would be
happy to answer any of your questions.

Senator CoLLINs. Thank you very much, Dr. Ostroff.

Dr. Ostroff, let me start by asking you a question about the re-
cent outbreak of Cyclospora in Canada. You mentioned just now
that the United States took steps to ban the export of Guatemalan
raspberries, which seems to have prevented the spring outbreak in
the United States that occurred during 1996 and 1997. In Canada,
however, we have had a spring outbreak of Cyclospora just this
year. Can you tell us anything about the Canadian outbreak? Is
CDC involved at all in assisting the Canadian public health au-
thorities in trying to do the traceback process?

Dr. OsTROFF. Yes. Let me answer very briefly and then | will ask
Dr. Herwaldt if she has anything to add.

We have been assisting the Canadians in looking into the out-
breaks, the clusters, which have been recognized so far in 1998.
Our understanding is that there have been 14 separate clusters
that have been recognized involving about 200 individuals. Cer-
tainly the preliminary data—and those numbers will probably
change; they are very preliminary—suggests that these outbreaks
are once again linked to raspberries. The preliminary information
in terms of the tracebacks suggest that the source was Guatemala.

Again, we have been assisting the Canadians in terms of con-
ducting the investigations as well as the tracebacks.

Barbara, do you have anything to add?

Dr. HERwALDT. No. | would just like to reiterate what Dr. Ostroff
said. The investigation is ongoing. All the numbers are prelimi-
nary. Both clusters and sporadic cases have been identified, and as
he pointed out, both the epidemiologic and traceback investigations
to date are leading us and the Canadians to the conclusion that
again, Guatemalan raspberries have caused this outbreak.

Senator CoLLINs. Dr. Herwaldt, | would like to examine with you
in more detail the traceback process. Senator Lieberman aptly de-
scribed it as being akin to a medical detective story, and | think
it is, in many ways.

I know that the CDC is not responsible for every part of the in-
vestigation, but I would like you to respond based on your knowl-
edge of how other entities cooperate with the CDC and give us a
fuller picture of the traceback process going from a patient like Dr.
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Foran, who became ill from eating the contaminated raspberries,
back to the farms in Guatemala.

First of all, I assume that you start with reports from State
health departments that identify an incidence of cyclosporiasis and
that they were greater than normal. But it must have been difficult
for public health authorities, given what Dr. Ostroff has told us
about the lack of information and the lack of tests, to deal with this
rather exotic microbe that we are dealing with in Cyclospora.

Could you tell us how the reports came to the CDC and walk us
through the process?

Dr. HERwWALDT. Yes. Thank you for the question.

These sorts of investigations are very complex, as you alluded to,
and difficult to conduct. It requires the collaborative work of many
persons from many agencies. As you said, we initially hear about
cases of ill persons from State health departments, local health de-
partments, sometimes from the physician and sometimes from the
patient himself or herself.

Cyclospora is one of the many emerging pathogens that we are
dealing with, and many people in State and local health depart-
ments know that we are interested in organisms such as
Cyclospora and do let us know when they hear of cases.

As has been previously mentioned, there are some severe con-
straints we are operating under because many sick people may not
go to see their doctors, and many doctors may not do the appro-
priate tests. They may not realize that you have to specifically re-
quest testing for Cyclospora to have the testing done. Many labora-
tories, at least before the 1996 outbreak, did not yet have the nec-
essary experience and expertise to identify the organism even if
they did the appropriate test.

So there were many links along the chain for us to even hear
that a case was caused by Cyclospora. Sorry, did you have a ques-
tion?

Senator CoLLINS. Once you do get that report, is there an inter-
view process where you try to figure out who ate what, at what
event?

Dr. HERwALDT. Exactly.

Senator CoLLINS. | mean, to try to identify the food involved
must be a difficult task and involve some sort of interview process;
is that correct?

Dr. HERWALDT. Yes.

Senator CoLLINs. Tell us about that part of the process.

Dr. HERwALDT. OK. We have two types of cases, and | will em-
phasize what happened with the clusters of cases. These were asso-
ciated with events, or parties. To investigate them, the health de-
partment would use a structured questionnaire and interview both
sick people and well people, asking them not only about their
symptoms, but about everything they ate and drank at the event.
Then they would compare the exposures of the sick people and the
well people to see how they differed. Then, statistical tests would
be used to determine what could differentiate the exposures and
determine what caused the illness.

We had both the blessing and the curse of having multiple clus-
ters. We did not have just one little one; we had multiple ones. It
was both a blessing and a curse. It was a curse because, obviously,
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it required much more work, but it was a real blessing because it
strengthened our conclusions and made them all the more compel-
ling because we had the same conclusions being reached by mul-
tiple investigators scattered all across the country and also in Can-
ada.

Senator CoLLINs. When did it become evident that the rasp-
berries were the culprit?

Dr. HERwALDT. Well, there are a couple of different kinds of evi-
dence. First and foremost, the mere fact that raspberries over-
whelmingly were the common theme was an important observation.
Of course, that was not clear at the very beginning because we just
knew of a few clusters at that time. But as we heard of more and
more clusters and more and more events and learned about the
menus, it became quite obvious that raspberries were the common
theme.

Then, we moved one step beyond that. We did not rely on that
alone. We also wanted strong statistical evidence that could com-
pellingly say with real confidence that it was the raspberries.

Senator CoLLINS. Once you identified raspberries as the source,
how did you then go about determining where the raspberries came
from?

Dr. HERwALDT. In all aspects of the investigation, we looked for
common themes. That was true for the epidemiologic aspects, and
it was true as well for the traceback aspects. We looked for com-
mon themes at every step along the way.

To trace the source of the raspberries, we had to, as Dr. Smith
pointed out, look at every step. We were going in reverse; it was
to trace back from the table back to the farm. For example, if there
was a party, we needed to find out where the raspberries were
bought, where they came from—was it a restaurant, was it a su-
permarket—where that supermarket or restaurant got its rasp-
berries. We had to go back to the distributors, and from the dis-
tributors back to the importers, and from the importers back to the
exporters, and from the exporters back to the farms.

So every step along the way had to be investigated in detail, and
again, the overwhelming common theme was Guatemala, so that
we could confidently conclude that not only were raspberries the
vehicle but that Guatemala was the source of the raspberries.

Senator CoLLINs. Did the CDC actually visit farms in Guatemala
to try to pinpoint the source of the contamination?

Dr. HERwWALDT. Yes. CDC in fact fortuitously has a field station
in Guatemala which has facilitated our investigation, but on mul-
tiple occasions, officials from CDC here in the States, as well as
from FDA and other agencies, have gone to Guatemala. Unfortu-
nately, we have not been able to identify with confidence the mode
of contamination. As has been previously mentioned, we have var-
ious hypotheses, but we do not yet know with certainty what
caused the problem.

Senator CoLLINS. The CDC was able to trace the source back to
specific farms. As | understand it, there were 10 farms that were
visited, and your statistical analysis suggests that five farms could
have been the source of some 85 percent of the contamination. Is
that accurate?
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Dr. HERwALDT. That is actually a little bit complex, because the
problem is you do not always know with certainty which shipment
of raspberries was used to supply a supermarket or a restaurant
or whatever. Then, in addition, usually, multiple farms contribute
raspberries to a shipment of raspberries. So what we needed to do
was say for an individual event, this was the list of possible farms
that could have contributed the raspberries, and then we again
looked for common themes. We were able to say the minimum
number of farms that could have been responsible, but we did not
know for sure necessarily that it was Farm X, Farm Y, Farm Z,
in all cases. But we can say that no one farm could have accounted
for the whole outbreak, nor could any one exporter have accounted
for the whole outbreak, and that is true for the 1996 outbreak and
the 1997 outbreak.

Senator CoLLINs. Is the CDC's best hypothesis at this point that
it is a case of contaminated water used by the farms?

Dr. HERwALDT. | would say that that is one of our major
hypotheses, and it is an attractive hypothesis for several reasons.
First and foremost, we know that this organism can be transmitted
by the waterborne route. Also, another reason the hypothesis is at-
tractive is we need a hypothesis that can account for the fact that
both outbreaks were rather long, and no one farm could account for
the entire outbreak. So we needed a mechanism for contamination
of relatively large numbers of raspberries.

But given that it is an emerging pathogen, so many unanswered
questions, and we do not have definitive evidence of how the con-
tamination occurred, we do not want to be too strong in what we
say about how it might have occurred.

Senator CoLLINS. Thank you.

Dr. Smith, I would like to turn to you to learn more about the
Subcommittee’s investigation and specifically, your visit to the 10
berry farms in Guatemala.

First, are raspberries native to Guatemala?

Dr. SmMITH. They are not.

Senator CoLLINs. Could you tell us how raspberries came to be
grown in Guatemala and the role that the United States may have
played in that effort?

Dr. SmiTH. Actually, it was the United States Agency for Inter-
national Development that, through contractors, got the Guate-
malans and other Central American countries into nontraditional
agricultural crops for export.

In the 1980's, the contractors introduced blackberries, and then
the decision was made, because of the demand being higher in the
United States for raspberries, that raspberries be considered, and
in fact, in the early 1990’s raspberries were introduced.

Senator CoLLINs. Could you tell us a bit more about your obser-
vations on the farms that you visited? Did they vary as far as the
conditions you found on the farms, or were they all approximately
the same? Tell us more about your personal observations as a food
scientist when you were in Guatemala.

Dr. SmiTH. Actually, at the time we were there, which was the
end of March, beginning of April of this year—and some things
have changed since then as far as measures put in place—but at
the time, they were categorizing based on a set of criteria, and they
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had inspectors give scores. The criteria included water source, the
packing shelter, materials that were used to make the structure
itself, recordkeeping, personal hygiene of employees. These kind of
things were considered, a numerical value was given, and then,
based on that numerical value, the farms were categorized high,
medium or low risk.

Since then, the high-risk farms have gone out of business, and
I believe even since then, some of the medium-risk——

Senator CoLLINS. Excuse me. Since your visit, some of the high-
risk farms where you observed conditions that caused you concern
are now no longer in production; is that correct?

Dr. SmiTH. Actually, we did not even go to a high-risk farm. We
saw a medium-risk farm, and medium-risk farms are now out of
business, too.

So when AID first went down, there were about 12 farms that
they worked with, and that grew to about 150 farms, and the most
recent information | have is that they are back to about 26 farms.
So that only the farms doing the best job with the best infrastruc-
ture are still remaining and being considered for potentially export-
ing to the United States next spring.

Senator CoLLINs. Understanding that the farms that you ob-
served may no longer be producing, could you describe some of the
conditions that caused you concern and that could be a possible
source of cyclosporic contamination?

Dr. SmMITH. Yes, and I will refer to notes that | took while in that
country. We did see one medium-risk farm, and one concern that
I had was dirty toilet facilities. Actually, when | went to wash my
hands after using the facility, 1 could not get water out of it; but
I was shown to a sink inside which the employees were using, and
there was water with soap and paper towels. Again, that was a me-
dium-risk farm and is no longer in existence.

Senator CoLLINs. Dr. Foran, one of the most fascinating aspects
of your testimony was that when you became ill, you went to your
physician, and your physician was not able to diagnose you origi-
nally as having a foodborne illness. It sounds to me like you more
or less put the evidence together yourself when you heard of your
friends who were at the same luncheon, who also had similar
symptoms.

In addition, | believe that you read about press reports of
Cyclospora. Is that accurate?

Dr. ForRAN. Yes. The group of us that participated in the lunch-
eon all developed the same symptoms, identical symptoms, at the
same time. As a scientist, but even as an individual, that was well
beyond any expectations of coincidence.

That led to the first suspicion, although we did not know the dis-
ease or what was causing the symptoms. But shortly after that, we
saw an article in The New York Times that described an outbreak
of cyclosporiasis, | believe it was in New York, and it described the
symptoms associated with that outbreak, and they were identical
to our own. At that point, simply putting two and two together was
very easy.

Senator CoLLINS. Dr. Ostroff, that suggests that public disclosure
of foodborne illnesses is very important, because in this case, it en-
abled Dr. Foran to get treatment that he might not otherwise have
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gotten. And while it is my understanding that people do not die of
cyclosporiasis, there are other foodborne pathogens that can cause
death.

How does the CDC decide when it has enough evidence of a
foodborne illness to make that information public and thus to alert
unsuspecting clinicians or patients that they may in fact be suf-
fering from a foodborne illness?

Dr. OsTrROFF. Senator Collins, that is an excellent question, and
it is an issue that we constantly struggle with as we conduct inves-
tigations with our partners at the State and local levels of food-
borne disease outbreaks.

A similar example in the last couple of months has been the sal-
monella outbreak in the Midwestern States which turned out to be
associated with the toasted oats cereal.

Part of the difficulty is that if you make an announcement before
you have all the data you need to assure yourself with scientific
certainty that you are correct, you could potentially implicate the
wrong product, that would put a smear on a product and an indus-
try that you will have difficulty dealing with. In addition, it will
not be preventing any illness.

Alternatively, if you wait too long, you decrease the likelihood
that you are going to be able to prevent additional cases of disease.

In addition, certainly at the Federal level and at the State level
and at the local level, there are very different priorities in terms
of being able to get information out to the public about a perceived
risk. It requires an enormous amount of coordination to be able to
successfully know the precisely correct moment to inform the public
about these problems.

One thing that we have done at CDC is to work very collabo-
ratively with our partners at the State level and the Council of
State and Territorial Epidemiologists to set up a group that can get
together 24 hours around-the-clock to discuss all of the epidemio-
logic information that has been collected up to a certain point. This
allows us to make a unified determination about whether we have
enough to go public with the information. This is one of the things
we have set up in the last year or two to specifically deal with the
problem that you have identified.

Once we feel that we do have that information, we make the full
court press to the degree that we can to get this information out,
both in terms of presenting the information to the media, putting
reports in our weekly report, which is the Morbidity and Mortality
Weekly Report. With the increased scrutiny and attention that
foodborne outbreaks are getting, the level of media interest has in-
creased astronomically, so there is much more attention and much
more likelihood that people will hear about these problems, but it
is a very delicate issue.

Senator CoLLINS. Thank you.

Senator Lieberman.

Senator LIEBERMAN. Thank you, Madam Chair. | regret that |
have been in and out today, because this hearing is of real interest
to me, but | did get a chance to read the testimony that was sub-
mitted beforehand, and | appreciate very much your presence here
today.
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Dr. Smith, I want to start with you, and again, thank you for
your excellent work for the Subcommittee. In your testimony, you
mention that pesticides in the Guatemalan farms are often mixed
with what is described as drinking-quality water. | noticed a memo
which was an attachment to the Permanent Subcommittee on In-
vestigations’ excellent report, from a Dr. Marta Ackers of CDC,
which described water that does not sound very appealing, which
is to say that several of the implicated farms drew from open res-
ervoirs, shallow wells or rivers which were subject to contamina-
tion. It continues, “On at least one farm, the river from which the
farm obtained its water supply was noted to have people bathing
in it upstream, in addition to garbage floating in it.”

And the article in The New England Journal of Medicine describ-
ing this outbreak refers to wells maintained near deep-pit latrines
or seepage pits.

My question is is it fair to assume that the drinking water qual-
ity In Guatemala falls far below the health standards that we
would apply to that term here in the United States—or, am | being
unfair in taking that term “drinking-quality water’——

Dr. SmiTH. | think I know what you are getting at, Senator. Cer-
tainly, even in Guatemala, | do not think they would consider that
“drinking-quality” water. And what is important to keep in mind
is that that report referred to the outbreak which occurred in 1996,
and since that time, there have been continual efforts, and in co-
operation with FDA and CDC, the Guatemalans have tried to put
in place practices that are closer to what the United States does
to the point now where | would say that they are very comparable.
And the most recent proposal submitted by the Guatemalan Gov-
ernment in order to be allowed to export to the United States next
spring would be that their three best farms, which FDA is requir-
ing have filters, where the mesh is actually small enough that it
would not allow the Cyclospora organism to get through, to be used
prior to the water being used in any way associated with the plant.

Senator LIEBERMAN. So the conditions described in Dr. Acker's
memo from CDC and in The New England Journal of Medicine ar-
ticle, which are certainly unappetizing and unsanitary——

Dr. SMITH. And unacceptable.

Senator LIEBERMAN [continuing]. Unacceptable—to the best of
your knowledge of the circumstance now, those are being changed,
or being improved.

Dr. SmiTH. Correct, and that has been with assistance from the
U.S. Government agencies. CDC and FDA have been providing as-
sistance. The Guatemalans have also hired U.S. scientists as con-
sultants to help them get proper procedures in place and improve
their infrastructure.

Senator LIEBERMAN. OK. Just to show how complicated this can
be, but you will help me understand it—let us assume they install
the kind of very modern, elaborate filtration system for the water.
How do we assure ourselves that they are guarding against surface
water runoff which may bring with it contaminants—or is that less
of a real concern?

Dr. SmITH. The primary concern would be water that is inten-
tionally put on the plant. Certainly, runoff is also a concern. Part
of the problem here is that we do not really understand what the
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source of the contamination is, and if we had a better under-
standing of how it was getting introduced onto the product, we
could take preventive measures accordingly.

So that has been the challenge. This organism—and Dr.
Herwaldt can comment more about the organism’s unique charac-
teristics—but it seems to be highly seasonal and has been associ-
ated with the rainy season.

So the more we learn about this particular organism, the more
it is going to help with taking the proper preventive measures and
interventions necessary.

Senator LIEBERMAN. That leads me to the next question. | was
very interested in the chart and the way you tracked the rasp-
berries from the farm in Guatemala to the stores and in a sense
to the tables here in the United States. | want to go back to the
port of entry when the raspberries entered. Am | correct that the
U.S. Department of Agriculture does inspect the raspberries at that
point?

Dr. SmiTH. That is correct, APHIS.

Senator LIEBERMAN. And what is the nature of that inspection?

Dr. SmiTH. That is merely a visual inspection. The inspectors ac-
tually put the fruit or vegetable out on a table and look for in-
sects—Ilive insects would be actionable—or signs of disease.

Senator LIEBERMAN. In the fruit itself?

Dr. SmMITH. Yes, or maybe there would be a soft, brown spot.

Senator LiIEBERMAN. Which again would be visibly observable?

Dr. SmiTH. Correct.

Senator LIEBERMAN. And the goal there is—certainly, with the
inspections, | presume the goal is to stop insects from coming in
that could affect——

Dr. SMmiTH. U.S. crops.

Senator LIEBERMAN [continuing]. U.S. crops. And the visual in-
spection is for what we might call just bad fruit which would affect
people who would eat it, or——

Dr. SmiTH. That is the distinction | need to make, that the mis-
sion of APHIS——

Senator LIEBERMAN. Why don’t you spell it out for us?

Dr. SmMITH. | am sorry. It is the Animal and Plant Health Inspec-
tion Service, and that is under the Department of Agriculture.
Their mission is to protect the United States plant and animal re-
sources. So they are not looking at food for human disease, and it
is incidental in some ways that plant materials are actually food.
So they are looking at it as plants rather than as food.

Senator LIEBERMAN. And at the port of entry, does the FDA play
any inspection role?

Dr. SmiTH. The FDA does. They have to clear each entry. That
may just involve looking at the paperwork that comes with the
entry. It could also involve, however, visual inspection, going and
looking at the product, and in addition they may decide to sample
the product and have laboratory testing done.

Senator LIEBERMAN. Do you have any idea what the nature of
the inspection of this particular run of Guatemalan raspberries was
when it came in?

Dr. SmMiTH. | do not know.
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Senator LIEBERMAN. But is it fair to conclude that at this point,
just to make the point, our law and its implementation really does
more to protect plants and animals in the United States than it
does to protect people who eat the fruit or vegetables coming in?

Dr. SmiTH. Certainly, APHIS looks after plant and animal
health. I would not say that FDA does not look after human health,
though. I think the issue here is that Cyclospora cannot be detected
visually, and there is not even a laboratory test for it.

Senator LIEBERMAN. | want to get to that. I guess the point |
want to make is that from what I understand—and it is unsettling,
but it is something that | hope we will deal with—on the average,
fruit and vegetables coming into the United States are much more
likely, because there is a larger apparatus there to be researched,
to be inspected by APHIS of the Department of Agriculture for pos-
sible damage to plants and animals in the United States, than to
be inspected by FDA for possible damage to people, because FDA
does not have the same resources to do it. You can almost always
be sure that there was some kind of visual inspection of the fruit
by the Department of Agriculture, and clearly not so by the Food
and Drug Administration.

Dr. SmiTH. | was told by an APHIS inspector that their target
is 2 percent per shipment.

Senator LIEBERMAN. Two percent of every shipment is inspected.

Dr. SmiTH. Correct.

Senator LIEBERMAN. Then, the second point that you made is an
important one, and this goes to the question of how do we come up
with a remedy that not only looks good, but really does something,
which is that when we are talking about organisms like the one in-
volved in cyclosporiasis, a visual inspection would not do anything;
right?

Dr. SmMITH. That is correct.

Senator LIEBERMAN. Let me ask the CDC, is it conceivable that
we might get to a point—is there technology being developed where
we might get to a point where fruit and vegetables coming into the
United States could be subjected to some kind of inspection that
would reveal pathogens like this one, or all the others that have
caused illnesses?

Dr. OsTrROFF. | guess, Senator, the easy answer to that is that
at some point in the future, we may reach that point, but ulti-
mately, the better thing would be to not have to worry about hav-
ing to do the test in the first place. Certainly, especially for fruit
and vegetables, if you look at the raspberry issue, raspberries are
very highly perishable. That is why, in terms of the process that
Dr. Smith was describing, you have to very rapidly get them from
farm to table, or they have perished. To potentially have to hold
them up to conduct this type of testing and receiving the results,
would decrease the relevance.

Senator LIEBERMAN. So the science here is a ways away.

Dr. OsTROFF. Yes, that is correct.

Senator LiEBERMAN. And as we think about remedies for this
problem to protect people from diseases carried by food imported
into the United States, it may be—the discussion that Dr. Smith
and | had indicated that FDA does not really have much in the
way of inspection at the port of entry—that the real point here is
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the other one we are talking about and that you have worked on
here, which is to try to establish standards in the country of origin,
of growth, to raise the level to guarantee that we are going to
eliminate the possibility for these diseases which really cannot be
seen in an easy way. We are not even sure now exactly what
caused this outbreak, are we?

Dr. OsTrROFF. No. That is correct, Senator.

Senator LIEBERMAN. Madam Chair, | have a few more questions,
and | can yield back to you or follow your judgment as to whether
you want to do another round.

Senator CoLLIiNs. Why don't we do one more round. | only have
a few more myself.

Senator LIEBERMAN. Fine. Thank you.

Senator CoLLiNs. Dr. Herwaldt, | was reading one of the CDC
reports which contained the intriguing information that the Guate-
malan population experiences during the rainy season what | guess
is called “mal de Mayo,” which is a gastrointestinal disease that
seems to come in the spring. Similarly, it appears that the Guate-
malan raspberries that are tainted with Cyclospora are also sea-
sonal. There does not seem to be a problem in the fall, the winter
or the summer, but just in the spring.

Do you think there is a connection? Does that suggest that
Cyclospora is the cause of the illness that the Guatemalans are suf-
fering through in the spring and also could be—I am just asking.
I was intrigued as | was reading through the report.

Dr. HERwALDT. We wish we could answer that question, and ac-
tually, it is probably a series of questions. It is a very intriguing
thought, and it is one that we have been wrestling with since these
outbreaks occurred.

The first point is an important one, which is that this does ap-
pear to be a seasonal disease, not only in Guatemala, but in some
other countries where it has been studied. In Guatemala, human
infection does peak during the spring months. But as we have
pointed out before, we still do not know how the raspberries be-
came contaminated, and therefore, do not know whether humans
played a role in that contamination either directly or indirectly.

Certainly, “mal de Mayo” is caused by a number of different mi-
crobes, so it is not just Cyclospora. Cyclospora is part of “mal de
Mayo,” but it is not all of “mal de Mayo.” We need to have a better
understanding not only of “mal de Mayo” but of the seasonality and
what accounts for it.

We can say that the 1997 outbreak actually began before the
rains began in earnest, and therefore, although moisture may play
a role, it is probably not as simple as saying that when the rains
begin, then Cyclospora begins. We do not have all the answers.

Senator CoLLINS. Let me ask you a question, Dr. Ostroff—I was
not trying to play medical detective there, but it does strike me as
an interesting coincidence that suggested a possible link. Another
question that has been raised is why raspberries and why not
blackberries, which are also grown in Guatemala. We have two
electron photomicrographs of a raspberry and a blackberry, and as
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they are shown here, you can see that the surfaces of the two ber-
ries appear to be very different.

Could the differences in the berries’ surfaces account for why
Cyclospora has been associated with Guatemalan raspberries but
not Guatemalan blackberries? Is that something that has been
looked at?

Dr. OsTrOFF. | think it is certainly one hypothesis that may in-
deed play a role. If you look at these pictures, it is obvious that the
surface of raspberries, especially when you look at them under a
microscope, is quite convoluted. There are lots of crevices and lots
of nooks and crannies on the raspberries. We know that some of
those nooks and crannies are the exact size that makes a very nice
place for an organism like Cyclospora, which is 8 to 10 microns in
size, to hide out. That is certainly one possibility.

What we do know is that the overwhelming preponderance of the
data that was collected in 1996 and 1997 certainly suggested that
raspberries were the major culprit. It does not mean that we could
totally exonerate blackberries, because certainly in many of these
clusters, at many of these events, at many of these parties and
weddings, we know that what was actually served was a fruit cup,
or some item which had multiple different berries including, in
some instances, blackberries.

We cannot say with absolute certainty that there has not been
any illness associated with blackberries. What we can say is that
the overwhelming amount of the evidence certainly suggests that
raspberries were the major culprit here.

Senator CoLLINS. Thank you.

Dr. Foran, could you elaborate more on the role that you think
risk assessment could play in helping us get a handle on this prob-
lem of foodborne pathogens?

Dr. ForaN. | was intrigued by Senator Lieberman’s question or
statement at the end of his observations, which | thought were ex-
cellent, about the level of guarantee | think he suggested, and
should we be able to implement a particular technology, say, in
Guatemala to deal with Cyclospora. | would phrase that question
just a little differently, that is, rather than suggest that we want
to know something about the level of guarantee, we want to know
something about the level of risk reduction, and that is where risk
assessment comes in.

Suppose we implement technology—a filter of some sort to re-
move the pathogen. Well, it is unlikely that there is anything we
can do that completely removes the pathogen from a process. So
the consequence will be that we will have some pathogen leftover.

I think the question we have to ask is how much pathogen is left
over, and how much risk does that pose when it is left over, assum-
ing that some of those raspberries will have a small amount of
pathogen left on them when they come into the country.

Again, that is where risk assessment can play a very important
role. One, it can predict the risk associated with eating the rasp-
berries when there is a small amount of pathogen left on them, so
it can help us understand the efficacy of the technology that we use
to reduce pathogen.

1See Exhibit No. 4 which appears in the Appendix on page 53.
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Two—and what is more likely with regard to Cyclospora—it is
going to tell us that we do not know what the answer is, and we
do not know what the answer is because there is a whole array of
uncertainties—we do not understand the dose/infectivity/response
relationship; we do not even understand how to detect the orga-
nism.

I argue that risk assessment is a very effective tool in organizing
and identifying the uncertainty and the scientific questions that we
have to address through research so we can ultimately go back and
make that prediction and make that estimate of the level of guar-
antee that we have got a safe product.

Senator CoLLINS. Thank you.

Dr. Ostroff, it occurs to me that the increase in food imports, par-
ticularly of imported produce in this country, has allowed us to try
exotic new fruit and vegetables that we would not otherwise have
access to. It has also improved our ability to have year-around ac-
cess to fruit and vegetables. But it seems to me that a down side
is that it has exposed Americans to pathogens that we do not have
any natural resistance to; that perhaps these pathogens are less of
a problem in their native lands because they are indigenous, and
the population over time has built up some sort of resistance.

How do we deal with this issue? Americans want these imported
fruit and vegetables. They have given us variety in our diets, and
they are supposedly healthy for us. But we are being exposed to
emerging pathogens that we cannot even test; we do not even have
the lab tests available for them.

What do we do?

Dr. OsTrROFF. That is another excellent question, and | think that
is the challenge that an agency like CDC has, because it is our job
to be able to monitor for these types of diseases as they occur.
Many of these changes in dietary habits are quite good for our car-
diovascular systems, but they wreak havoc on our gastrointestinal
systems in some instances. We know that certainly the spectrum
of pathogens, or microbes, that cause gastrointestinal disease in
tropical locations are quite different than they are in many tem-
perate zones, like the United States. We are being exposed, and we
are seeing outbreaks such as the one of Cyclospora.

I think another example of one that we probably would not have
seen is the recent one in Chicago, where thousands and thousands
of people became ill from an organism called enterotoxigenic E.
coli—not the E. coli O157:H7 that seems to get all the attention—
that was related to potato salad coming from a particular deli.

We are seeing these new challenges. I am not sure | can state
with absolute certainty that there is immunity built up in popu-
lations in tropical countries keeping them from getting the same
types of illnesses from these pathogens that we do in the United
States. | think that the systems for surveillance and monitoring
and for diagnosis are not quite in place to the same degree that
they are in places like the United States and other developed coun-
tries.

Certainly if you look at Cyclospora, this is an organism that was
only first recognized in the 1970's, and it was recognized in, of all
places, Papua New Guinea. It is only because somebody was look-
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ing that they even identified these cases, and have probably gone
on for some period of time.

The only answer | can give you in terms of this particular chal-
lenge is that we need to have monitoring systems in place in this
country so we can recognize these diseases and investigate them.
I think, as importantly, that there are systems in place in the
areas where these diseases naturally occur in the developing parts
of the world so that we can identify, as was mentioned by Dr.
Foran, what some of these risks potentially are even before they
get here.

Senator CoLLINS. Thank you.

Senator Lieberman.

Senator LIEBERMAN. Thank you, Senator Collins.

Let me pick up briefly on the last, very interesting line of ques-
tioning from the Chair. | gather that before 1996, cyclosporiasis
was very rare in this country and was generally associated with
people who traveled internationally; and now, it essentially rode in
on the back of the raspberries. I am about to ask you the kind of
questions that Senators ask, and | want to give you the oppor-
tunity not to answer it, but a question | have is are we reaching
the limits of the possible humber of new pathogens coming in here
because of the globalization of our food supply that has already oc-
curred, or is this going to go on without limit?

Dr. OsTROFF. Senator, that is a question that many people other
than Senators also ask.

Senator LIEBERMAN. That is reassuring.

Dr. OsTrROFF. It is an excellent question. In this whole area of
emerging infectious diseases, if you look at the array of different
diseases and microbes that we have discovered over the last 20
years, it is a very impressive group of pathogens.

Even in diarrheal diseases, if you just look at the diarrheal dis-
ease arena, if you were to take a large number of individuals who
presented with diarrheal illness, and you sent specimens off to a
clinical laboratory to look for the cause of their illness, in the large
proportion of these people, the test would not show anything. We
actually test for a relatively limited number of microbes when
these specimens are sent off to the laboratory. Even in the research
setting, if we were to apply the very best technology, all the razzle-
dazzle diagnostics that we currently have available to us, in well
over half of these individuals, we still cannot quite figure out what
the cause of their diarrheal illness is. That does not mean that all
of it is due to an infection. Some of it may be due to other kinds
of causes. What it tells us is that there are still many bugs out
there just waiting to be found, and in the same way that if we had
done a study just like that in 1980, we would not have looked for
E. coli O157:H7 because we did not know it existed until 1981 or
1982, we certainly would not have looked for Cyclospora because
we did not know it was there. There are still lots of them out there,
waiting to be found, so, by no stretch of the imagination, have we
reached the outer limits in terms of the things that we are going
to see in the coming years.

Senator LIEBERMAN. So there is more to worry about and work
on.
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Also, as some of you indicated in your testimony, the number of
reported cases is probably lower than the actual number of cases
related to these pathogens that are brought in on food because of
the difficulty of diagnosing.

I did want to ask Dr. Foran—I was quite interested in your own
experience, and just very personally, people watching this may
wonder what was the difference in the treatment you received,
based on your own connection with the newspaper article about
this outbreak, once you told your doctor that you thought you had
a foodborne illness? In other words, was it a significantly different
treatment from the original response?

Dr. ForaN. It was not just communication that it was a
foodborne illness. We were able to be much more specific than that,
because events moved so quickly. We suspected there was a
foodborne illness, and shortly after we saw the article in The New
York Times which identified Cyclospora and the symptoms associ-
ated with cyclosporiasis, at that point, it was absolutely clear what
we had and what was causing our symptoms. And | think that
around the same time—and it has been 2%> years now—that the
CDC began to become involved in the investigation, and | believe
there was enough information about the appropriate antibiotic—
and | have been trying to remember what it was, and | cannot—
but putting all that together, | was able to go back to my physician
and say we have a confirmed outbreak of Cyclospora, here is the
appropriate antibiotic, give it to me. In essence, he did, and the
rest is history.

Senator LIEBERMAN. You are a great patient to have.

Dr. FORAN. Some might argue. [Laughter.]

Senator LIEBERMAN. In other words, there was a particular anti-
biotic that you needed to take that dealt with this rather imme-
diately, much different from the general treatment that a doctor—
a good doctor—would give a patient who came in with some of
these symptoms.

Dr. ForaN. Well, 1 would guess that a physician, if he or she sus-
pected a foodborne illness, would use a standard antibiotic if the
level of suspicion were high enough. In this case, there was a spe-
cific antibiotic that was effective for Cyclospora, and it was a 5-day
course, and once that is taken, it is resolved.

Senator LIEBERMAN. | do not want to make too much of this—
but the difficulty in diagnosing is a problem because it affects the
success of the treatment.

Dr. ForaN. No question, and the symptoms for cyclosporiasis
were different than symptoms associated with most of the food- or
waterborne pathogens that my physician and | assume most physi-
cians were familiar with at the time—Cryptosporidium, E. coli,
Salmonella, and so on.

Senator LIEBERMAN. Thank you.

Very briefly, 1 have questions for the two witnesses from CDC.
First, a simple question—are you satisfied with the cooperation
that our government has received from the Guatemalan Berry
Commission?

Dr. HERwALDT. We have striven to work collaboratively with the
Guatemalans. Again, we fortuitously had a field station and still
have a field station in Guatemala which has facilitated this whole
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process. You can imagine it has not been an easy process because
of the nature of what we had to work on together. We are having
to work on trying to solve a problem related to outbreaks that have
affected many people in the United States. Both sides have worked
very, very hard to come together repeatedly and discuss what the
issues are, to discuss how best to address them and to discuss
where we should go from here. We have scientific constraints that
we are dealing with, and we are working hard with the Guate-
malans so they will understand why we do not have all the an-
swers that they would like us to have.

It certainly has not been an easy process, but we are happy that
the Guatemalans have been eager to talk with us and to continue
the collaboration despite the fact that there are these difficult
issues to deal with.

Senator LIEBERMAN. And am | correct that they are under no ob-
ligation to talk with the U.S. Government, any legal obligation,
that they are doing this voluntarily, I presume, with an economic
motivation, which is that if they do not give some reassurance, the
Guatemalan berries are not going to sell very well in the United
States.

But let me come back to my first question. Am | right that these
are discussions and cooperative efforts that are going on volun-
tarily between our government and the Guatemalan Berry Com-
mission?

Dr. OsTROFF. That is correct.

Senator LIEBERMAN. And | ask the question just to draw atten-
tion to the point that there is no existing statutory authority as |
understand it for the U.S. Government to apply standards, safety
standards, sanitary standards, for the production of produce, fruit
and vegetables, and | guess grains, too, in foreign countries, as
compared to the authority that | believe the U.S. Department of
Agriculture has with regard to meat and poultry.

Is my understanding correct?

Dr. OsTROFF. Senator, it would be best to have that answer from
the Food and Drug Administration because this is in their sphere.
My understanding—and again, | will emphasize, my under-
standing—is that your presumption is correct.

Senator LIEBERMAN. Maybe | should turn to our staff witness,
Dr. Smith. That is correct, isn't it, that at the current time—and
this is why we have the calls for the so-called equivalent
authority——

Dr. SmiTH. Equivalency, correct.

Senator LIEBERMAN [continuing]. To give, presumably, FDA, or
maybe some part of the United States Department of Agriculture
the same authority that they have with regard to meat and poultry
to certify the production standards in foreign countries, to give
them that same authority with regard to fruit and vegetables.

Dr. SmiTH. It is important to understand that under the GATT
agreements, we already have the authority to—that we have the
sovereign right is the way it is stated—to inspect food that we im-
port into this country to meet our level of protection, however that
is defined.

The challenge comes in how we define that level of protection.

Senator LIEBERMAN. And how do we enforce it.
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Dr. SmiTH. And how do we enforce that so that it is met domesti-
cally before we can impose it internationally. In this situation, the
Guatemalans have voluntarily allowed our U.S. Government agen-
cies to go into their country and work with them, so we have not
had an issue there, but that might not be the case with other coun-
tries.

Senator LIEBERMAN. You made a good point, that the standard
with regard to meat and poultry is that the country of origin has
to have sanitary and safety standards comparable to ours. Is that
right?

Dr. SmiTH. That is correct.

Senator LIEBERMAN. Now, | am interested in what you said
about GATT. Theoretically, if we were concerned that fruit and
vegetables were coming in from a country that had deficient stand-
ards, we could initiate an action at the World Trade Organization?

Dr. SMITH. We need to establish, though, that we do it domesti-
cally, and currently, as far as agricultural practices, the FDA is de-
veloping guidance on that, but there are no formal standards or
regulations in place.

Senator LIEBERMAN. And | gather, incidentally, as a matter of
note, that only 37 countries, interestingly, have passed the USDA
test with regard to meat and poultry, so a standard has been ap-
plied that not everybody has met.

This is one constructive way that we in Congress can go forward,
which is to give more detail and substance to what is implicit in
the GATT agreement by adopting legislation that gives us equiva-
lency authority to hold producing nations to standards comparable
to their own if we are going to allow their fruit and vegetables to
come in, understanding that the more we go into this, the more
complicated it gets. It is not easy, but we can raise the standard
so there is a higher probability that the farms that they are grown
on the places where they are handled will be at higher sanitary
levels, and therefore, it is less likely that they will be bringing in
foodborne illness. | think that may end up being the challenge for
us. Now, how we implement that and whether we have to put in-
spectors in foreign countries and have their agreement to that is
a topic for another day.

You have all been excellent witnesses, and | thank you very
much for your contributions.

Thank you, Madam Chair.

Senator CoLLINs. Thank you, Senator Lieberman.

I have just a couple quick questions before | yield to Senator
Durbin. Although the United States does not currently have an
equivalency system for fruit and vegetables that parallels the De-
partment of Agriculture system, does the FDA currently have au-
thority to ban foods imported from other countries that they believe
are unsafe, and has that happened in the case with the Guate-
malan raspberries?

Dr. Ostroff.

Dr. OsTrROFF. As | mentioned in my testimony, Senator Collins,
and | think you mentioned this earlier, my understanding—and
again, it would be up to the FDA to provide more detailed informa-
tion—is that they cannot ban the export, but they can restrict the
import. This is what they actually did, and they indicated that they
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would not permit raspberries out of the ports between certain
dates, March 15 and August 15. That was based on the epidemio-
logic information that was accumulated in 1996 and 1997 about
when the risk period was for the outbreaks in the previous years.

Senator CoLLINS. That is my understanding as well, that ini-
tially, the Guatemalan Government on its own suspended ship-
ments, but that subsequently, the FDA said that it would not allow
imported raspberries from Guatemala to enter the American mar-
ketplace until its concerns were resolved; is that accurate?

Dr. OsTROFF. Right, and that letter was sent out in November of
last year.

Senator CoLLINs. Thank you for clarifying that point.

Senator Durbin.

Senator DuUrBIN. Thank you, Madam Chair.

I appreciate the testimony here today, and | read through it, but
I am sorry | could not be here for the oral presentation in its en-
tirety.

Let me first address what | consider to be an overarching issue
here, and | would like to have the comments of those who are in-
volved in this. | think that one of the major problems we face in
terms of food safety in this country is proliferation of Federal agen-
cies with jurisdiction. There are some 12 different Federal agencies
and 35 different laws that govern food safety and inspection.

As a case in point, this raspberry investigation that we have
showcased today involved at least four different Federal agencies,
each with specific jurisdiction over some part of the investigation.

I have introduced legislation in S. 1465 to try to replace this
fragmented food safety system with a single, consolidated, inde-
pendent agency with responsibility for Federal food safety activi-
ties.

I would like to note that in the last hearing before this Sub-
committee on food safety, we learned that some of the computer
systems that are used in U.S. ports of entry were not compatible.
CDC, FDA, and USDA have developed a cooperative food surveil-
lance project called FoodNet for foodborne disease.

I would like to ask the panel, are the computer systems inte-
grated such that each of the agencies has access to the latest infor-
mation on outbreak investigation?

Dr. OsTROFF. Senator, not being aware of all the computer sys-
tem, | think the best answer | can give to that that exist currently,
through some of the activities that have gone on as part of the
President's National Food Safety Initiative, the interagency food
safety initiative, we have a much closer level of cooperation. For in-
stance, any information that the USDA has concerning contamina-
tion of meat products, they immediately send us either by computer
or by fax, telling us of any potential recalls. We also inform them
of any investigations that we are conducting. We tend to give them
this information even before we know whether they are foodborne
or not. We know with many of the foodborne pathogens, even with
salmonella, that sometimes we will conduct investigations, and we
will find out that the source is not necessarily a foodborne source.
Witness the recent experience that we had with the swimming pool
outbreak of E. coli O157:H7 in Atlanta.
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There is a much greater degree of cooperation among the agen-
cies in terms of information-sharing than there used to be. In many
ways, it is actually more useful to pick up the telephone or to send
specific information than to have to wait to massage data through
a computer system.

Senator DurBIN. | think we have made some progress. | think
we have a long way to go. | hope that by consolidating this into
one agency that this communication will take place. Let me give
you an illustration.

As | understand the Food and Drug Administration process on
fresh fruit and vegetables brought into the country, samples are
taken at border ports and then sent to FDA laboratories for inves-
tigation. |1 have gone through this process, and once having arrived,
for example, in Nogales, Arizona, the sample is sent off to the Los
Angeles lab. The Los Angeles lab receives it a day or two later.
When the shipment is on its way to some store, the lab is usually
in the process of investigating it. As we have established here, the
lab is not going to detect the Cyclospora problem that we have dis-
cussed. As | understand the testimony, there is no known means
of detection. The lab takes a look at these samples for suspected
problems, and they have to start with a suspicion, because the uni-
verse of possibilities is almost unlimited. So they start with a sus-
picion that it might have an insecticide, a herbicide, a pesticide,
something on it that it should not have, and therefore might be
problematic. And again, let me confess that, being a liberal arts
major, | get lost here in a hurry, but they set up their calibrated
equipment to look in certain spectrums of chemicals to find their
presence on the fruit and vegetables—and this is leading to a ques-
tion—if they find it, they have noticed that some shipper and some
producer have a problem. And once that is established, that ship-
per and producer are treated a little differently in the future. They
start looking more closely, holding shipments for further inspection
before they are released at the border, and in the worst case sce-
nario, actually requiring proof that the shipments are clean before
they can go forward from the border.

In this situation, when we are dealing with a foodborne illness
like the Cyclospora problem, since it cannot be detected at the out-
set, about the only thing of value is to try, as we have in the Gua-
temalan raspberry situation, to trace back and find out whether
there is a problem area in some part of the world that requires
some type of effort by the United States to reduce risk.

Dr. Smith, one of the problems as | see it in this situation is that
raspberries are usually pooled before they are shipped, and that
makes it more difficult to identify the source farm where there was
an outbreak. Do you believe that pooling harvested fruit before
shipment adversely impacts traceback efforts?

Dr. SmiTH. Well, it certainly complicates the efforts. | really do
not see how we could get around pooling. We do that here, too.
That is just how you fill orders—although | believe the Guate-
malans are implementing a tracking system where they will actu-
ally be able to tell on any shipment which farms the berries came
from. So there are some systems we could put in place to facilitate
tracebacks.



39

Senator DUrBIN. That was my next question. | wonder if you be-
lieve that bar-coding the shipment, for example, as to the farm
sources, so that when the shipment is received, if in fact we find
a problem 2 weeks or a month later that could not have been de-
tected by any type of reasonable inspection, we at least then know
the source farms to go back to, and we can try to retrace the steps
and find out what the problem might be and work with the country
of origin to reduce it.

It is an investigative tool which | think might be helpful. You say
they are in the process of doing it in Guatemala. Are other coun-
tries moving in this direction?

Dr. SmiTH. | really do not know about other countries. | would
suspect, though, that once one country does it, it is going to be
something that other countries will consider.

Senator DurBIN. Having said that, going back to our discussion
about trade standards, | have probably just invited the same stand-
ard to be applied to the United States exports, and there may be
some people who say it is inevitable, and others who ask why did
you bring it up—now we have to go through the same kind of
thing. But in the scheme of things, when we are talking about so
much fresh produce being exported from country to country it
strikes me that this is inevitable, that since we cannot detect it in
the clamshell baskets, once having discerned the problem, we can
at least get back to the source.

I wonder—you made a reference earlier in response to Senator
Lieberman’s question—do you think that establishing this kind of
standard would be consistent with the trade agreements and the
phytosanitary sections of those agreements?

Dr. SmMiTH. Establishing——

Senator DurBIN. The bar codes on source farms.

Dr. SmiTH. | think the way that it works is that it is negotiable
bilaterally with a particular country, but | know that transparency
is important, and if you are openly discussing what measures you
think are important, | believe that would fall under GATT agree-
ments.

Senator DuURrRBIN. Let me ask you about the whole HACCP revolu-
tion that is taking place in terms of food inspection, which is rel-
atively new on the Federal scene. Is the implementation of a
HACCP-based approach to reduce the risk of foodborne illness an
effective approach with respect to the Guatemalan raspberries and
imported foods in general? That question is for anyone.

Dr. Foran. | will be glad to start. HACCP is an approach that
implements technologies at particularly sensitive points along the
process, for example. It is called the Hazard Analysis Critical Con-
trol Point approach.

I believe it is a useful approach for reducing hazard-associated
with foodborne pathogens, but | argue very strongly that it is inef-
fective without a risk-based component to it. If we implement a
technology at a particular control point and assume we are being
effective In reducing hazards, we are just guessing at that point.

We need a risk-based component so that we can quantitatively
estimate how effective that technology is at the particular control
point and then determine have we been effective enough, or do we
need to implement technologies at other control points, or do we
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have to ban import of the product. But without a quantitative risk
assessment or an estimate of the quantitative estimate of reduction
in risk, I think HACCP in and of itself will not be effective.

Senator DuUrBIN. Tell me what you mean when you use the term
“gquantitative risk assessment.”

Dr. ForaN. It means an estimate, a probabilistic-based number
of how many people will become infected or what the risk of an in-
dividual is when they eat a raspberry that may have Cyclospora on
it. It is a predictive estimate of the risk that someone faces when
they eat a product.

Senator DURBIN. So the suggestion is that before a public health
initiative, we measure what the cost would be absent the initiative.

Dr. ForaN. Cost is another issue, and risk assessment can help
us understand cost and enlighten the issue of cost, but risk assess-
ment does not provide estimates of cost. It simply provides esti-
mates of disease probability. The cost issue, then, can come in
around the issue of suppose the technology that we are going to im-
plement under HACCP costs “x” dollars; if we have a risk assess-
ment to go along with that, we can make a determination of wheth-
er we want to spend that amount of money to get the requisite
amount of risk that we predicted with the risk assessment process.

Senator DuURBIN. We debate this term “risk assessment” on this
Subcommittee, and there is a lot of difference of opinion here about
what it means, and | for one worry about cost as an element in risk
assessment and what it means.

Your experience with foodborne illness was obviously troubling
and discomforting, but not disabling, and | take it you have made
a full recovery; but a person who is more vulnerable—a child, an
elderly person, or someone with a compromised immune system—
could have gone through a much more difficult experience.

Dr. ForaN. | think that is likely, and | will turn to Dr. Ostroff,
but | am not aware that we know enough at this point about varia-
bility in human susceptibility associated with the severity of dis-
ease, cyclosporiasis. That is a big unknown right now, and it is a
critical data gap that | think we have got to fill if we are going to
do a better job of understanding the risk posed by Cyclospora and
other foodborne pathogens.

Senator DurBIN. That, of course, is part of the debate here that
will continue as to how do we quantify these risks. If we want to
really get down to the bottom line, as we call it, and say how many
dollars are at stake here, how many trips to the doctor are accept-
able before we can impose a new standard by law, how many
deaths are acceptable before we impose a new standard by law,
how much cost to society and how much cost in terms of public
health before we impose a new standard, a new law, | think that
is very troublesome, and as a Member of the U.S. Senate, | think
this is too close to the “God squad” assignment as far as | am con-
cerned. | think that we have historically decided to err on the side
of caution when it comes to public health and safety, and we are
now calling in the accountants to help us make the decision. |
think there are times when we may make the wrong decision and
later find that we have an unfortunate occurrence.

Dr. ForAN. Senator, | would simply suggest that in my mind,
there is a big difference between cost-benefit analysis and risk as-
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sessment. | think risk assessment is a critically important tool to
help us understand the hazards or the probabilistic expression of
risk to help us understand the issues that are associated with
being infected and having a disease caused by exposure to a patho-
gen. Cost-benefit analysis, technology issues—those are all sepa-
rate. There is a linkage there. They help each other, | think. They
can work in concert. But if we are not conducting risk assessment,
if we are not gathering the information that we need to conduct
risk assessment, we are doing ourselves a disservice because we
are simply guessing about all the other issues, about whether it is
an effective technology, whether we can rationalize the cost, wheth-
er we even have acceptable or unacceptable risk. These are all
guesses unless we have a good, strong, quantitative, scientifically
defensible approach to understanding risk.

Senator DursIN. And you get down to the bottom line—and
someone on the panel made reference to it earlier—we now have
a choice between cardiovascular health and gastrointestinal health,
and the question that may come from this hearing for anyone who
is following it closely is, all right, let us get to the bottom line
here—is it better that | eat the fresh produce even though I cannot
be certain of its safety—is that better for me in terms of my health,
or is the risk too high in terms of possibility of foodborne illness
that | should steer away from it and not eat the fresh produce.

Dr. ForaN. There is an analogy, which | am sure you are famil-
iar with, with regard to contaminated fish. The argument has been
that we should not eat some fish because they carry high body bur-
dens of chemicals. Of course, we are not getting the benefits of fish
if we do not eat fish. How do you deal with that?

I would argue that we should not stop at that level of the argu-
ment. Why not take steps to make sure that the chemical burden
in fish is low enough in all fish so that they are all safe to eat, and
we do not have to worry about this? And | would suggest that the
same argument applies here. Why not take steps as best we can
to reduce the pathogen burden on the product so that we do not
have to worry about tradeoffs like cardiovascular health and other
kinds of health issues.

Senator DURBIN. Thank you very much.

Thank you, Madam Chair.

Senator CoLLINs. Thank you, Senator Durbin.

I want to thank all of our witnesses for their very valuable as-
sistance today. Today’s hearing has focused on a specific case study
of tainted imported fruit. The intention was to highlight the chal-
lenge we face in our effort to improve the safety of imported food.
I believe the hearing today has underscored the fact that the safety
of imported food is a growing problem, especially with respect to
emerging foodborne pathogens, and that finding an effective solu-
tion is very difficult when we are dealing with pathogens that can-
not be visually detected by consumers, removed by washing the
fruit involved, or in some cases, such as Cyclospora, even detected
through laboratory tests on the fruit in question.

I mentioned in my opening statement that this hearing is the
second in a series of hearings the Subcommittee will be holding on
the safety of imported food. The Subcommittee will hold two more
hearings; the next one will focus on fraud and deception in the im-
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port process, and our final hearing will focus on remedies and solu-
tions. We will give Members of Congress, the Executive Branch,
and consumer and industry groups the opportunity to provide rec-
ommendations for improving our Nation’s food import system. Our
intent is a careful and thorough examination that will provide the
foundation for effective reforms to improve the safety of imported
foods.

As | mentioned, the difficulty of our task is underscored by the
fact that we have had two outbreaks of Cyclospora associated with
imported raspberries in the United States, and right now, our
neighboring country, Canada, is dealing with a very similar out-
break.

I appreciate the contributions made by all of our witnesses. We
would also welcome any suggestions that you might have on spe-
cific legislative recommendations; that would be very helpful to our
records as well. The hearing record will remain open for 10 days.

Again, thank you all for your contributions to our effort.

I would also like to thank the staff of the Permanent Sub-
committee on Investigations, including Tim Shea, Dr. Stephanie A.
Smith, who has done an outstanding job for us, Don Mullinax,
Lindsey Ledwin, Mary Robertson, and the entire staff, for their as-
sistance.

Thank you very much. This hearing is adjourned.

[Whereupon, at 12:10 p.m., the Subcommittee was adjourned.]



APPENDIX

PREPARED STATEMENT OF MAX CLELAND, A U.S. SENATOR FROM THE
STATE OF GEORGIA

The safety of our families’ food is critical to each of us. America’s farmers have
long supplied the country with nutritious, disease-free produce. In the United
States, we have come to take for granted that the food we eat is clean and safe.
In almost every instance, it is. We in Congress need to take prudent precautions
to be sure that it stays safe. Increasingly, fresh produce is available throughout the
year from growers in other countries, some of which do not impose the high public
sanitation standards in force in the United States. It is important, therefore, we en-
sure that the food we serve to our children, from whatever country of origin, will
not make them sick.

There are, however, other factors to be considered in our attempts to control the
produce growing conditions of other nations. If we act impetuously, we may inad-
vertently jeopardize relations with our trading partners. Just as the United States
imports food to satisfy demand, other countries import U.S. agricultural products.
These exports are an important market for U.S. farmers. We must also seek to
maintain the best possible diplomatic relations with our neighbors in the Western
Hemisphere. As we work with these countries to reduce the production of illegal
drugs which find their way into our country, one of the solutions is to introduce
other crops as profitable alternatives for the growers. It is important to keep diplo-
matic channels open and work together to solve problems in imports.

| thank the Guatemalan High Level Commission for Food Safety for their coopera-
tion with the Center for Disease Control in finding the cause of the cyclospora out-
breaks and for their written statement for this hearing. Guatemala and the United
States have been able to work together to pursue solutions to both the health and
economic problems presented by the outbreak. This cooperation benefits both coun-
tries. We must be careful, however, that in our attempts to regulate food safety we
do not provoke retaliatory actions by our trading partners. We must also be sure
that we do not impose expensive, unnecessary restrictions on U.S. farmers in our
food safety efforts.

I thank the Chairman for these hearings. They are an opportunity to discuss ways
to be sure that our food is safe while at the same time maintaining our agricultural
presence in the global economy.

(43)
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. Dr. Smith Testimony: Photograph #3
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The Guatemalan High Level Commission for Food Safety is pleased to have received the
opportunity to present before the Senate Permanent Subcommittee on Investigations, its
written statement in reference to the Subcommittee’s hearing on food safety

The High Level Commission for Food Safety was created in late 1997 to develop an
oversight framework to ensure that Guatemala's agricultural exports meet the highest
sanitary and quality standards. The Ministries of Agriculture, Health and Economy preside
over the Commission, while the Non-Traditional Products Exporters Association
(AGEXPRONT), with support of the Guatemalan Berry Commission (GBC), coordinates
the day to day activities.

With the advent of cyclospora outbreaks in the United States of America (U.S.), the
Commission made cyclospora its priority issue. Historically, the Center for Disease
Control (CDC) first reported cyclospora outbreaks in the U.S. in 1990. The first
outbreaks, in Chicago and New York, were linked to water. However, it was not until
1996 and 1997 that fresh produce consumption — including Guatemalan raspberries — was
epidemiologically linked to cyclospora cayetanensis in some of the outbreaks.

CDC and Food and Drug Administration (FDA) scientific data show that there is
imprecision regarding the source, biology and virulence of this little known emerging
pathogen. It has not been detected in raspberries or in any common practice involving any
of the procedures in raspberry growing, handling, or exporting.

Nevertherless, FDA’s and CDC’s reports stated that it seemed to be a seasonal illness,
occurring during spring and early summer seasons. Based on their findings, Guatemala
decided to voluntarily suspend the exports of raspberries to the U.S., and thus facilitate
the gathering of additional scientific information. It is noteworthy to mention that in the
past three years (1996, 1997 and 1998) Guatemala has exported approximately 400,000
raspberry flats during the late summer, fall, and winter seasons without incident.

Guatemala has fully cooperated with CDC and FDA officials in their investigations to find
a solution to this worldwide problem. Since 1997 Guatemalan raspberry growers have
taken a proactive stance to find the source of contamination. It started to implement
sanitary and quality assurance systems in raspberry farms with the cooperation of FDA,
CDC and the Food Marketing Institute (FMI).
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In this regard, the Commission comprises several working groups, but the most important
ones relate to the following areas:

i. Research, epidemiology and environment

ii. Post-harvest treatment evaluation, and

ili. Inspection, certification and verification of farms and exporters’ plants
by the Agricultural & Environmental Integral Protection Program
(PIPAA) - a public and private sector joint commission.

Within these working groups, the Commission has incorporated expert oversight groups
that include the CDC, FDA, international scientists, and universities.

In addition, and with the Commission’s support, the GBC has implemented a Sanitary and
Quality (S&Q) Assurance Program, that takes into account Hazard Analysis of Critical
Control Points (HACCP), and Good Agricultural and Good Manufacturing Practices
(GAP/GMP) standards. This program is even stricter than the FDA’s future GAP/GMP
Voluntary Guide for Fresh Fruit and Vegetables.

The program is made up of four well-defined subject areas:

1. Minimum Requirements Guideline for Production and
Export of Raspberries

II. PIPAA’s Grower & Exporter Classification and Risk
Assessment Data Bases; and Inspection, Monitoring,
and Program Quality Control Activities

III. Trace-Back Capability
IV. Bi-Ministerial Compliance Agreement

Subject area I establishes HACCP, GAP/GMP, Water Quality, Infrastructure, and
Transportation Standards. The implementation of a HACCP system resuited in the
strongest contribution to the sanitary and quality control of the product. By establishing
Critical Control Points on the farms’ and exporting plants’ processes and transportation,
the producer is abie to have better control while aiding in the development of a high
standards system. It also provides clear guidelines on the general practices such as water
supply, hygiene, irrigation, fertilizer and pesticide utilization, harvesting, packaging, and
storage and distribution of product, among others.
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PIPAA established the framework for the classification of the farms through the
elaboration of databases with updated information regarding the location and specific
production areas of farms, water sources and irrigation, pesticide utilization,
infrastructure, and exporters’ plants. Based on the collected data, PIPAA is able to assess
the farms’ compliance to the S&Q Assurance Program, and classify farms and plant
facilities in risk levels -- high, medium, or low.

Consequently, some of these data is then captured in bar codes that allow for the trace-
back of the product’s origin. To further strengthen the S&Q Assurance Program, a Bi-
Ministerial Compliance Agreement between the Ministries of Agriculture and Economy,
was approved to provide the regulatory structure for the production and export of
raspberries

Furthermore, as a result of the studies that point to the seasonal nature of the problem, the
High Level Commission for Food Safety presented recently a unique proposal to the FDA
called the “Model Plan of Excellence” (MPE). In it, additional stricter measures to those
established in the S&Q Assurance Program are formulated with the object of identifying
and qualifying specific farms for the all-year-round export of raspberries.

In addition to the standards in the S&Q Assurance Program, the MPE calls for additional
employee training on health and hygiene principles, monitoring of employees’ health for
the eradication of potential risk factors, and further control of the fruit’s origin. The latter
implies stricter PIPAA farm, shipment points, and transportation inspections. The MPE
also regulates the proper issuance of export licenses to the selected exporting plants, and
also conducts origin-verification inspections at a one of a kind import/export airport
warehouse facility for the handling of air shipments. In order to strengthen the trace-back
capability, a trace-through function is added to track the product to its destination.

The MPE also provides guidelines for the selection of farms. Those low risk farms
classified by PIPAA that obtain the highest scores in the implementation of the S&Q
Assurance Program and whose personnel exhibit expertise in the application of these
principles at farms and plant facilities, may export throughout the year.

As part of the MPE approval process, and based on FDA’s current scientific information
that cyclospora is a water borne fecal contaminant, FDA officials conducted in-situ
inspections at various low risk farms and selected three farms whose infrastructure had the
capability of meeting the MPE’s strict requirements. However, it emphasized that prior to
their full certification for export throughout the year, the farms had to thoroughly
implement the following MPE requirements that FDA considers key to ensure the inocuity
of the fruit: installation of filters at all water sources, high hygiene levels at farms and
processing plants, and monitoring of employees’ health for the eradication of potential risk
factors
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FDA’s final certification of these farms will result in the creation of a model farm that will
serve as a tool to encourage other low-risk farms to implement the MPE’s strict
requirements if they want to export throughout the year.

As a closing remark, the Guatemalan High Level Commission for Food Safety would like
to state that it is not only determined to fully implement and observe the MPE’s
compliance, but to sustain the effort and perfect the program accordingly to respond to
new challenges. Also, it feels that this unique kind of inter-governmental cooperation
already serves as a comnerstone for programs worldwide, and that only through this kind of
true cooperation will the governments be able 1o ensure the well-being of the consumers in
this age of global trade.

Thank you.
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GBC Cooperating, Communicating

he Guatemala Bemry
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Moving Ahead with High Level Commission
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I. INTRODUCTION
The P Sub ittee on I igations (PSI) will hold a hearing on July 9, 1998,

at 9:30 a.m. in SD-342. The hearing is entitled: “The Safety of Food Imports: From the Farm
to the Table -- A Case Study of Tainted Imported Fruit.”

The second PSI food safety hearing will focus on a specific case study of an outbreak of
Cyclospora infection associated with fresh raspberries imported from Guatemala.! Multistate
outbreaks occurred in 1996 and 1997.

Cyclospora is a parasite composed of one cell, too small to be seen without a microscope.
The first know human cases of infection with this parasite were reported in medical literature in
1979.> Cases have been reported with increased frequency from various countries since the mid-
1980’s, in part because of the availability of better techniques for detecting the parasite in stool

! In this document, the terms Cyclospora and cyclosporiasis are used. For
clarification, Cyclospora is the parasite or pathogen and cyclosporiasis is the illness caused by
Cyclospora.

2 CDC Fact Sheet. Cyclospora Infection. October 29, 1997.

* Ibid.
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specimens.* Until 1996, most of the documented cases of cyclosporiasis in North America were
in overseas travelers.” However, two significant outbreaks associated with imported fruit occurred
in the United States, one in 1996 and another in 1997.

In 1996, a large outbreak of cyclosporiasis occurred in the United States and Canada.
There were at least 1,465 cases of cyclosporiasis reported by 20 states, the District of Columbia,
and 2 Canadian provinces.® The Centers for Disease Control and Prevention’s (CDC)
investigation of these cases revealed that the 1996 outbreak was associated with the consumption
of Guatemalan raspberries.” Of the 1,465 reported cases, 315 were associated with seven states
whose Senators are Members of this Sut nittee -- Maine (2), Pennsylvania (29), Connecticut
(38), Georgia (5), Hlinois (60), New Jersey (103), and Ohio (78).*

After this 1996 outbreak the Food and Drug Administration (FDA) and the CDC worked
with the Guatemalan Berry Commission to improve the practices for growing and handling

raspberries in G la. The C ission vol ily improved water quality and sanitary
conditions and established a farm classification system (with only farms in the best class
permitted to export) in an attempt to minimize the possibility that Cyclospora-contaminated
raspberries would be exported to the United States.” Because cyclosporiasis may be a seasonal
disease, Guatemalan raspberries were imported without restriction in the fall of 1996, and no

cases of cyclosporiasis attributed to eating Guatemalan raspberries were reported to CDC during
this time period.'

* CDC Fact Sheet. Cyclospora Infection. October 29, 1997.

* The New England Journal of Medicine. An Outbreak in 1996 of Cyclosporiasis
Associated with Imported Raspberries. May 29, 1997. P. 1.

¢ Ibid.
7 Ibid.
* Ibid.
® CDC Fact Sheet. Outbreaks of Cyclosporiasis in the United States. January 6, 1998.
* Ibid.
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Despite the measures taken by the Berry Commission, another outbreak linked to fresh
raspberries occurred in the United States and Canada in April and May 1997." A total of 1,012
cases of cyclosporiasis were reporfed in 17 states, the District of Columbia and two Canadian

provinces.'”” The evid again was compelling that G la was the major source of the

implicated raspberries.”

On May 30, 1997, the Guatemalan Berry Commission announced its decision to

voluntarily suspend exports of fresh raspberries to the United States.”* After shipments were
pended, no further outbreaks of cyclosporiasis linked to raspberries were noted in the United
States and Canada during the spring and summer of 1997."

On November 20, 1997, Dr. Fred Shank of FDA’s Center for Food Safety and Applied
Nautrition notified Roberto C; da, President of the G lan Berry C: ission, that the
FDA would not allow fresh Guatemalan raspberries entry into the United States during the period
of March 15 through August 15, 1998. Dr. Shank also informed Mr. Castaneda that this

position might change if the source of Cyclospora contamination was determined and corrected
7

or if intervention technologies were developed which would prevent eyclosporiasis in humans.!

On March 24, 1998, the Vice-Minister of Agriculture, Minister of Health, and President
of the Guatemalan Berry Commission submitted a proposal entitled “Model Plan of Excellence
for the Export of Raspberries” to the FDA."* The proposal requested that seven Guatemala farms

" CDC Fact Sheet. Qutbreaks of Cyclosporiasis in the United States. January 6, 1998.
12 Synopsis: 1997 Raspberry-Associated Outbreak of Cyclosporiasis. June 16, 1998.

'* CDC Fact Sheet. Outbreaks of Cyclosporiasis in the United States, January 6, 1998.
* Thid.

S Ibid.

' Letter from Dr. Fred R. Shank to Roberto Castaneda, dated November 20, 1997.

¥ Ibid.

' Letter from Guatemala government officials to Janice Oliver. Deputy Director of
FDA’s Center for Food Safety and Applied Nutrition, dated March 24. 1998.
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be allowed to ship fresh raspberries to the U.S. during the period March 15 through August 15,
1998.” On May 19, 1998, however, the FDA notified Guatemala officials that the FDA would
consider allowing shipment of fresh raspberries from only two farms when compliance with all
aspects of the Model Plan for Excellence had been demonstrated and when certain conditions set
out by FDA had been met.”

On June 5, 1998, the Vice-Minister of Agriculture notified Dr. Joseph Levitt of FDA’s
Center for Food Safety and Applied Nutrition that the owners of the two farms expressed their
willingness to impl the impro required in order to export raspberries throughout the
year and were ready to be visited by the FDA.?' The Vice-Minister also requested that a third

farm be considered by the FDA to export fresh raspberries.”

On June 12, 1998, Dr. Levitt informed the Vice-Minister of Agriculture that if the third
farm requesting approval to export fresh raspberries complied with the Model Plan for Excelience
and met the specific conditions outlined in the FDA’s May 19th letter, the farm would be allowed
to export fresh raspberries.” Dr. Levitt also informed the Vice-Minister that the FDA was
making arrangement to visit Guatemala during the week of June 22th.*

In mid-June 1998, Toronto health officials reported that 250 people in Canada had become
ill with Cyclospora from tainted food eaten during May. The health officials identified that

raspberries (not from North America) was the common factor in the outbreak.

' Letter from Guatemala government officials to Janice Oliver, Deputy Director of
FDA’s Center for Food Safety and Applied Nutrition, dated March 24, 1998.

# Letter from Joseph A. Levitt, Director of FDA’s Center for *‘ood Safety and
Applied Nutrition to Luis Alberto Castaneda, Guatemala’s Vice-Minister of Agriculture, dated
May 19, 1998.

' Letter from Guatemala’s Vice-Minister of Agriculture to Joseph A. Levitt, Director
of FDA’s Center for Food Safety and Applied Nutrition, dated June 5, 1998.

2 Ibid.

3 Letter from Joseph A. Levitt, Director of FDA’s Center for Food Safety and
Applied Nutrition to G la’s Vice-Mini of Agriculture, dated June 12, 1998.

* Ibid.
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The witnesses called for this hearing will describe (i) how Guatemala raspberries made
their way from the berry farms to American dinner tables, (ii) how Cyclospora affected a

who cc d tainted raspberries, and (iii) how outbreaks of Cyclospora were
identified and traced back to G la. The wi are:
Dr. Stephanie A. Smith, who is a PSI investigator and food scientist, will give a detailed

description of the raspberry production process and how raspberries are transported from the
fields of Guatemala to the dinner tables of America.

Dr. Jefirey A. Foran, who is a chemical toxicologist, will bring a unique perspective to
the hearing — a victim of Cyclospora and a scientist. Not only will he discuss the severe affects
that Cyclospora had on him, but he will also discuss the importance of science and risk
assessment in assessing the risks of human disease following exposure to pathogens.

Dr. Stephen M. Ostroff and Dr. Barbara L. Herwaldt are both from the CDC’s
National Center for Infectious Diseases. Dr. Ostroff, who is the Associate Director for
Epidemiologic Science, will present CDC’s oral testimony and Dr. Herwaldt, who is a Medicat
Epidemiologist in the Division of Parasitic Di will be available to specific questions
about the 1996 and 1997 Cyclospora outbreaks. These scientists will describe the government’s
procedures and processes for investigating and tracing outbreaks of foodborne illness to the source
of contamination. Although the CDC is not the only, or even the primary, agency rsponsible for

investigating foodborne illnesses, CDC officials work closely with all those entities involved in
such investigations, including the state health departments and the federal regulatory agencies.
The CDC plays a support role to all of those agencies, providing scientific expertise to interstate
outbreaks of foodborne illnesses, and as such, the agency is familiar with the intergovernment

effort to investigate these types of outbreaks.

1. BACKGROUND

A. U.S. Financial Assistance to Guatemala. According to press reports and other accounts
in the mid-1980s, the U.S. Agency for International Development (USAID) initiated programs
in Guatemala to cultivate non-traditional crops for export as alternatives to Guatemala’s
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traditional crops of corn and beans grown for d i ption.”® The implication of the
press reports was that the United States has banned the importation of a crop that it paid to
establish in a developing country, namely raspberries in Guatemala.

In preparation for this case study, PSI staff sought to independently verify the accuracy
of these press reports. The most current results are as follows:

The press reports were confirmed, in part, during an interview of Bruce Brower by PSI
staff. Mr. Brower is a group manager of Chemonics International, a company that subcontracted
with USAID from 1986-1995 to promote the production of non-traditional agricuitural exports
(NTAEs) in Central America. USAID employed Chemonics to manage two programs -
PROEXAG and EXITOS -~ which required Chernonics to provide plants, materials and training
to Guatemalan farmers who in furn provided land, labor and pesticides. Mr. Brower told PSI
staff that raspberries were among the alternative crops supported through the USAID program.
Mr. Brower estimated that USAID provided Chemonics about $7.7 million from 1986 through
1995 for the Central American project and that “well under $1 million™ was spent specifically
on Guatemalan raspberries. In a subsequent discussion with PSI staff, Mr. Brower indicated that
USAID spending on Guatemalan raspberries was more accurately estimated at $100,000.

In response to a PSI written inquiry (dated May 27, 1998) requesting, in part, “the level
of U.S. financial assistance (by fiscal year) for the cultivation and develop of the G \
raspberry crop during the past 15 years,” USAID responded in a June 12th letter that;

“Raspberries were among the crops identified but their production
costs pushed raspberry production to a producer group at an
economic level greater than the target population fur USAID
programs. These producers worked on their own to develop their
product market, ie., without direct USAID program financial

support.”

When the author of the USAID letter was questioned about the resp , she indicated
that it was her understanding that raspberties were first funded in the mid-1980's by USAID
through the PROEXAG program. [t was also her understanding, however, that the cost of

¥ “Imports Swamp U.S. Food-Safety Efforts,” NEW YORK TIMES, Sep. 29, 1997.



77

8

growing raspberries was excessive and prevented the USAID program from reaching the most
impoverished Guatemalans. As a result, the raspberry program was terminated in the mid-1980’s.

When confronted with the conflicting information supplied to the Subcommittee by
Chemonics as well as the conflict in USAID’s written response to the PSI’s inquiry, the USAID
official again reiterated that it was her understanding that U.S. funding for raspberry crops had
ceased after a brief period in the mid-1980’s.

In a subsequent phone call on the same day, the USAID official amended her earlier
statements. She stated that USAID provided about $85,000 to support the Guatemalan raspberry
crop from 1985 to 1994. She indicated that the money spent on raspberries comprised “less than
1 percent” of the PROEXAG and EXITOS budgets. On June 24, 1998, USAID informed PSI
staff that the agency was totally re-drafting their response to the PSI inquiry and that a new
response would be forwarded to the Subcommittee soon.

Raspberries and blackberries are not native to Guatemala.® Blackberries were first
introduced and shown to successfully thrive in Guatemala during the late 1980’s.”” After the
blackberry success, raspberries were introduced to Guatemala in the carly 1990°s.® The first
large crop of Guatemalan raspberries exported to the United States was in 1995, with larger
export yields the following two years” In fact, the number of raspberry farms grew from 12 in
the early 1990’s to about 150 in 1998.%

B. Exports of Guatemala Raspberries. Raspberries are grown by individual farmers and
then either exported directly to foreign markets or sold to Guatemalan companies for export.
Guatemalan fresh raspberry exports have grown tremendously in the last few years. Both the
number of producers and land under cultivation have increased. Total raspberry exports increased

% FDA’s Guatemalan Farm Trip Report. March 5-10, 1998. P. 2.
7 Ibid.
2 Ibid.
® Ibid.

* PSI staff interview with Bruce Brower (12 farms) and PSI staff ielephone
conversation with Roberto Rosenberg of G lan Embassy (150 farms).
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from 184,606 flats in the 1994-95 harvest year to 299,317 flats in the 1995-96 harvest year.”!
One flat of raspberries weighs approximately 5 kilograms.” In May 1995, seven Guatemalan

exporters reported exporting approximately 55,951 flats of raspberries to the United States; in
May 1996, eight Guatemalan exporters exported a tota! of 75,824 flats.”

Although Guatemala exports raspberries to Europe, the U.S. receives 98 percent of
Guatemala raspberry exports. The proximity of the U.S. to Central America permits
Guatemalan raspberries to enter the U.S. and reach their final destination within hours to several
days after harvesting. This quick transit time suits the raspberries’ storage requirements as they
have a shelf-life of only 7 to 10 days once harvested. Miami is the largest port of entry for
U.S. raspberry imports (88 percent) from Guatemala followed by minimal imports to New York,
Houston, Washington, D.C., and Los Angeles.*® Raspberry exports from Guatemala occur year-
round, but larger quantities are exported in October, November, May, and Jjune. These quantities
coincide with peak harvest seasons, and the low seasons for Chilean and California raspberries.

C. Raspberry Production Process. Berries were first introduced in Guatemala for export

about 10 years ago. Over the last 4 10 5 years, Guatemala has become one of the world’s leading
sources of raspberries and blackberries. The industry has developed primarily in the central
highland region of Guatemala. The climatic conditions are quite favorabie for certain varietics of
raspberries and the rich, volcanic soil facilitates rapid growth and excellent yields. Because of the
climate and soil, raspberries can be manipulated through planting and pruning practices to come into
harvest on demand given about 7 months lead time. The California season is generally late May

31 CDC Foreign Trip Report -- Guatemala. December 20, 1996. P.2.
2 Ibid. P.2.
* bid. P.2.

* Ibid. P.2. The dependence on exports to the United States magnified the economic
impact on Guatemala when the United States decided to halt the imports of raspberries after
the 1996 and 1997 outbreaks of Cylospora.

* Ibid. P.2.
* Ibid. P.2.
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through early October. So the export season for fresh Guatemalan raspberries is normally late
October through May.”’

(1) Berry Development. For seedlings to become flowering plants requires
approximately six months. Another six weeks is required for the raspberries to be ready for harvest.
Raspberry plants are grown--typically, in hedgerows supported by canes and metal wires. The
plants may or may not be tied to the wires individually. The fruit is grown 3 to 4 feet off the ground
and, therefore, no direct contact occurs between the fruit and the soil. The plants are watered using
drip irigation. A drip irrigation system typically consists of a piece of plastic tubing running along
the ground the length of the row. The underside of the tubing has small holes so the ground can be
wet slowly over a long period of time. Thus, no direct contact occurs between the fruit and the
water.

(2) Harvesting, Raspberries are harvested by hand, primarily by women. Ripe berries
can be pulled from the plant very easily with bare hands leaving the cap on the vine. The pickers
generally carry plastic trays strapped around their waists to keep their hands free. The plastic trays
contain small plastic baskets into which the berries are placed. Once the baskets are full, the tray
is taken to a packaging shelter so the berries can be sorted and packed. Raspberries are always
picked dry and are NOT washed at any point prior to sale because they are very susceptible to mold.

(3) Sorting and Packing. Sorting is carried out in enclosed structures, again by woman.
Typically, the structures have poured concrete floors and screened pass-through windows. By
passing the trays brought from the fields through a window, tracking of dirt from the field into the
packing shelter avoided. In addition, some farms use foot baths placed just outside the packing
shelter door to clean shoe-bottoms before entering. Berries are generally sorted on large tables with

smooth, white surfaces under a covered fluorescent light. Raspberries to be sold fresh are generally

packed in half-pint plastic containers called clamshells. Clamshells are packed in cardboard flats.

A flat holds 12 clamshells. Berries which are too ripe to be sold as fresh are typically put in five
gallon plastic pails for freezing.

3 Picha, D.H. 1997. Background Information on Growing and Harvesting Practices.
Presented at meeting in Washington DC, 7/23/97.
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(4) Shipping. For shipping, the cardboard flats are packed in 3' x 3' x 4' E~containers.

E iners are styrofoam-insulated cardboard boxes. Ten flats fill an E-container. Gelpacks are
added to keep the berries cold during i jonal shipping., The E iners are ported in

refiigerated trucks from exporter warehouses to the airport. The trucks arrive at the airport between

11 p.m. and midnight. Upon arrival, the berries are held in cold storage at the cargo loading and

storage area. Between 2 a.m. and 4 a.m.,, the berries are loaded onto either a cargo or passenger
plane. All fresh raspberries from Guatemala are shipped by air to the U.S.

(5) Border Inspection. Miami, Florida is the principal port of entry for fresh Guatemalan

pberries, with approxi 1y 88 p of the berries passing through its airport. After arriving

in Miami, the berries are unloaded from the planes and must pass through a USDA cargo clearance

area. Each cargo clearance area contains an inspection table where produce and flowers are

d. Here, E-containers are opened and the gelpacks are discarded. USDA insp (Animal

and Plant Heaith Inspection Service) remove clamshells from the flats, open them, and dump the

contents on the table, After inspection for insects (not food safety), the berries are placed back in
their clamshells, replaced in their flats, and returned to their storage locations before being collected
by the Miami-based importers,

(6) U.S. Distribution. Some Miami-based importers bring the raspberry flats to a blast
cooler for rapid cooling following inspection. After 60 to 90 minutes of cooling at 34 degrees
Fahrenheit, the berries arc moved to coolers, or large refrigerated storage rooms, maintained
between 34 and 38 degrees Fahrenheit where they remain until they a2 shipped to distributors.
Raspberry flats are shipped to other distributors in one of two ways. If they are transported in a non-
refrigerated truck they are repackaged into E-containers with several new gelpacks placed between
the flats of the top layer. If they are shipped in a refrigerated truck, the flats are stacked on a pallet
without gelpacks. Distributors fill and deliver orders for fresh raspberries placed by retail outlets
and food service establishments. Upon receipt, fresh produce is stored briefly until displayed for
sale or prepared for consumption.

D. Cyclospora -- the Parasite. Cyclospora cayetanensis is a protozoan coccidian parasite.
A one-celled organism, it is related to other organisms such as Toxoplasma and Cryptosporidium.
It is a prototypical emerging pathogen. C. cayefanensis is unusual in that it is not immediately
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infectious when excreted. Under optimal conditions, it matures in days to weeks, so direct
person-to-person spread is very unlikely. An outbreak following a meal is probably not caused
by the food handler. The organism appears to be seasonal, and in most places where it has been
studied, it occurs in the spring or summer and causes little or no disease during the fall or winter.
Infection has been reported throughout the world, and the key studies have been conducted in
Peru and Nepal. Disease d by C. is is characterized by watery stools, nausea,

weight loss, low-grade fever, fatigue, or any combination of these symptoms. The disease (which
is easily treatable) can be quite protracted, and without treatment, relapse can occur. The mean
incubation period of one week complicates the epidemiology; cases may not be recognized until
two weeks after people have been exposed.*

E. Qutbreaks of Cyclospora Infection

(1) 1996 Outbreaks. In 1996, a total of 1,465 cases of cyclosporiasis (the disease
caused by the Cyclospora parasite) were reported by 20 states, the District of Columbia, and 2
Canadian provinces. Of these cases, 978 were laboratory confirmed and 725 were associated with
55 events that were held from May 3 through June 14, 1996. Raspberries were definitely served
at 50 of the events and may have been served at four other events.”

Of the 1,465 cases, 725 were associated with a cluster and 740 were sporadic.® A
cluster was defined as a group of two or more cases among persons who, during May 1 through
August 31, 1996, shared at lease one meal or food item at an event (e.g., a luncheon or
conference) and began to have at least one gastrointestinal symptom 12 hours to 14 days later.
At least one case per cluster had to be laboratory-confirmed; clinical case definitions for probable
cases varied. Persons who attended the events associated with cases of cyclosporiasis were

interviewed about symptoms and their consumption of food and beverages at the event.*

* Majkowski, J. 1997. Strategies for Rapid Response to Emerging Foodborne
Microbial Hazards. Emerging Infectious Diseases. Volume 3, Number 4.

* The New England Journal of Medicine. An Outbreak in 1996 of Cycloporiasis
Associated with Imported Raspberries. May 29, 1997. P. 1.

“ Ibid. P. 2.
# Ibid.
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Sporadic cases were not associated with identified clusters, were laboratory confirmed,
were characterized by the develop of gastroi inal symp during May 1 through
August 31, and occurred in persons who had not traveled outside the United States or Canada
during the two weeks before the onset of symptoms.*?

The CDC (along with officials from the FDA and state health departments) attempted
to trace the sources of raspbetries for the 54 events at which raspberries were or may have been
served. The CDC was able to obtain well-documented data on the source for 29 events. This
data showed that the raspberries served at 21 of the events definitely were from Guatemala and
those served at 8 events could have originated in Guatemala.®® Because exporters typically
combined raspberries from multiple farms in a shipment, the CDC could identify only a group
of contributing farms rather than one source farm.*

To identify the of implicated raspberries, the CDC obtained dates of purch
and shipment. The CDC used airway bill numbers supplied by importers to identify shipments
and exporters and then farms that contributed to ship A well-di d ing of the

source was one in which each step from consumers back to farms was confirmed verbally and
in writing (e.g., through copies of invoices). The CDC visited farms and exporters in Guatemala
to investigate the ways in which raspberries were grown and handled. The CDC also investigated
the way in which berries were inspected in the Miami airport.*

The CDC concluded that its investigation of a large outbreak of cyclosporiasis
implicated Guatemalan raspberries.* The CDC could not assess th> true magnitude of the
outbreak; most cases were probably not diagnosed or unreported. For salmonellosis, which is a
more familiar and easily diagnosed condition than cyclosporiasis, the number of cases reported

“ The New England Journal of Medicine. An Qutbreak in 1996 of Cyclosporiasis
Associated with ln_:ported Raspberries. May 29, 1997. P.2,

* Ibid. P.5.
“ Ibid. P.6.
“ Ibid. P.4.
“ Ibid. P.7.
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to the CDC probably represents only 1 to $ percent of all cases of infeciion in a year.¥ During
routine testing for ova and parasites, stool specimens are not usually examined for Cyclaspora,
and many laboratories do not yet have the expertise to identify it. Experienced personnel in a
few sites were instrumental in detecting the outbreak of cyclosporiasis at its inception in May
1996, and subsequent media coverage most likely facilitated the identification of cases.®®

The mode of contamination of the raspberries i fear. One hypothesis is that
raspberries became contaminated through spraying with insecticides and fungicides that had been
mixed with contaminated water. Although the CDC did not determine how water supplies on

different farms could have become contaminated during the same period, many water supplies
werg valnerable to contamination because, for example, they were suboptimally constructed or
maintained wells near deep pit latrines or seepage pits. They may have been particularly
vulnerable during the rainy season {(e.g., from surface-water runoff), which is when the 1996
outbreak oceurred.”

(2) 1997 Outbreaks. The CDC is still in the process of finalizing the resuits of the
1997 outbreak. The CDC, however, provided the Subcommittee with the following preliminary
information. Between April 1 and May 26, 1997, a total of 1,012 cases of cyclosporiasis were
reported in 17 states, the District of Columbia and two Canadian provinces.® These cases were
linked to fresh Guatemalan raspberries.”® The investigation of the outbreak focused on clusters
of cases of cyclosporiasis that were associated with various events, such as wedding receptions.

Specifically, 762 cases were associated with 41 cluster events and 250 cases were sporadic.™

* The New England Journal of Medicine. An Quthreak in 1996 of Cyclosporiasis
Associated with Imported Raspberries. May 29, 1997. P.7.

“ 1bid.
* Ibid.
*° Synopsis: 1997 Raspberry-Associated Qutbreak of Cyclosporiasis. June 18, 1998.
3t Ibid.
2 Ihid.
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For the 514 cases that were first reported and investigated, the CDC has published the
following results. As of June 11, 1997, there were 21 clusters of cases of cyclosporiasis reported
from eight states (California, Florida, Maryland, Nebraska, Nevada, New York, Rhode Island, and
Texas) and one province in Canada (Ontario).” These clusters were associated with events (e.g.,
receptions, banquets, or time-place--related exposures that occurred during March 19 through May
25, 1997, and comprised approximately 140 laboratory-confirmed and 370 clinically-defined cases
of cyclosporiasis.* In addition, four laboratory-confirmed sporadic cases were reported in the
United States and Canada.

Fresh raspberries were served at 19 of the 21 events and were the only food in
common to all 19 events, which occurred in April and May 1997.* At 6 of the 19 events,
raspberries were the only type of berry served or were served separately from other berries; at
13 events, raspberries were included in mixtures of various types of berries.* Eating the food
item that included raspberries was significantly associated with risk for illness for 7 of the 15
events for which epidemiologic data was available (including for three of the events at which
raspberries were not served with other types of berries) and was associated with iliness but not
significantly for six events (i.e., all or nearly all ill persons ate the berry item that was served).”

Guatemala was identified as one of the possible sources of raspberries for all eight
events for which traceback data was available (i.e., Guatemala was the source of at least one of
the shipments of raspberries that could have been used) and as the only possible source for at
least one of these events and perhaps for two others.”

(3) 1998 Canadian Outbreak. On June 11, 1998, Toronto Public Health issued a media

hroak

release announcing that they were investi

seven ( of Cyclospora infection related

b 'S

%3 CDC Morbidity and Mortality Weekly Report. June 13, 1997. P.1.
* Ibid.
% Tbid.
* Ibid.
¥ Tbid.
* Ibid.
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to food caten between May 7 and May 15 The release also stated that more than 60 people
had become ill with Cyclospora after attending various events in the City of Toronto.

On June 19, 1998, Toronto Public Health issued a media update stating that about 250
people had confirmed or suspected Cyclospora infection -- 160 of these were associated with 13
events, such as private parties and weddings.® The release also stated that the source of the
outbreak was still unknown; however, a common item in all the events was imported raspberries.
In addition, the media update stated that health officials were interviewing more than 700 people
who attended the various events where people became ill.

On June 23, 1998, Toronto Public Health issued a second media update announcing
that Dr. Barbara Yaffe, Associate Medical Officer of Health, had briefed the Board of Health on
the Cyclospora outbreak. Specifically, about 284 people had confirmed or suspected Cyclospora
infection — 170 of these were associated with 18 events, such as private parties and weddings.”
The media update stated that raspberries eaten at several of the events investigated so far were
believed to have originated in Guatemala.”® The media update also stated that Toronto Public
Health was working with local health units, Health Canada, the Ontario Ministry of Health, the
Canadian Food Inspection Agency, and the CDC in Atlanta to find the source of the outbreak.

The Board of Health has asked the Public Health department to provide a detailed
report on the outbreak when the current investigation is complete, along with recommendations
for the labeling of fresh produce with the name of the country or place of origin. The Board also
has asked the department to consider recommending a ban on the importation of Guatemalan
raspberries, as is currently in place in the United States, if they are found to be the source of the
current outbreak.

* Toronto Public Health Media Release. June 11, 1998.
% Toronto Public Health Media Update. June 19, 1998.
! Toronto Public Health Media Update, June 23, 1998.
* 1bid.

 Ibid.
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F. Investigating Outbreaks of Foodborne Iliness

(1) Key_ Players and Responsibilities Four federal agencies are charged with
responding to outbreaks of foodborne iliness: FDA, CDC, USDA, and EPA. Al states, and many
local governments, with widely varying expertise and resources, share responsibility for public
health emergencies and work with the federal government in response to such outbreaks.* When
an outbreak occurs, particularly one that occurs among several states, all of the relevant entities
must work together to efficiently and effectively prevent deaths and minimize the number of
illnesses. The better coordinated the response, the more quickly the outbreak will be contained.

Each of the four federal agencies has a potentially critical role when an outbreak
occurs. CDC’s primary responsibility is to assist state and local health departments in
investigating outbreaks of illness and in identifying the cause of the outbreak.®® The CDC serves
as a scientific and analytical resource to these state regulatory agencies. The federal regulatory
agencies, including FDA, USDA, and EPA also have responsibility for determining whether a
product they regulate may be causing illness, and of halting the spread of illness by taking
regulatory action against the suspect products, or wastes that have the potential to contaminate
the air, land, or waters used to produce the food product.* The type of food affected determines
which regulatory agency has primary jurisdiction: USDA regulates meat, poultry, and egg
products; FDA regulates all other foods including shell eggs; and EPA regulates water and
pesticides and manages organic and inorganic wastes used or disposed of on agricultural land.
While each agency has defined areas of responsibility, the successful containment of many
outbreaks of foodborne illness involves more than one agency.

The states and many local governments play a central role. Identification and

investigations of foodbome illness often begin at the community or state level. States share with

* Food Safety From Farm to Table: A National Food-Safety Initiative. Report to the
President. May 1997.

* Tbid.
 Ibid.
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the federal government the legal responsibility for protecting the health of their residents.®
Although foodborne outbreaks are sometimes local, most outbreaks implicate federal agency
jurisdiction.®® Illnesses cross state borders, and most foods or food ingredients are processed or

produced in another state or by international trading partners.® Federal involvement is also
necessary when contaminated food from a common source has been distributed to grocery stores,
restaurants, and homes in more than one state.

In many outbreaks of foodborne illness, federal agencies work with state and local
heaith authorities in their investigations and in implementation of control measures through
consultation, diagnostic assistance, and by regulatory action against the products.” In some
instances, on-site assistance is requested by the local and state authorities from the CDC to
establish the cause of an outbreak, and from other agencies to help find the source of the
problem.” For large or multistate outbreaks, federal agencies play a critical coordination role to
ensure consistency of approach and implementation of needed control measures.

(2) The Investigative Process. Foodborne illnesses are investigated for two main
reasons. The first is to identify and control an ongoing source by emergency action; product
recall, restaurant closure, or other temporary but definitive solutions. The second reason is to
learn how to prevent future similar outbreaks from occurring. In the long run this second purpose
will have an even greater impact on public health than simply identifying and halting the
outbreaks. Because all the answers are not available and existing regulations may not be
sufficient to prevent outbreaks, the scientific investigation often requires a careful evaluation of
the chain of production. This traceback is an integral part of the outbreak investigation. It is not

a search for regulatory violations, but rather an effort to determine where and how contamination

¢” Food Safety From Farm to Table: A National Food-Safety Initiative. Report to the
President. May 1997.

 Ibid.
@ Ibid.
™ Ibid.

" Ibid.
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occurred. Often, the contamination scenario reveals that a critical point has been lost. Therefore,
epidemiologists must participate in traceback investigations.”
Because of the short shelf-life and broad distribution of many of the new foods
responsible for infection, by the time the outbreak is recognized and investigated the relevant

food may no longer be available for culture. B the ination may be restricted to a
single production lot, blind sampling of similar foods that does not include the implicated lot can
give a false sense of security. Good epidemiologic information pointing to c ination of a

specific food or production lot should guide the microbiologic sampling and the interpretation of
the results. Available methods may be insufficient to detect low-level contamination, even of
well-established pathogens.”

Public health officials rely on epidemiology to find the source of outbreaks of
foodborne illness. Many times, when people are diagnosed with a foodborne illness, their doctor
or in most cases, the laboratory that detects a pathogenic organism in a fecal sample reports the
incident to the local county health department. That department, in turn, reports cases
periodically to the state department of health. States collect those local data and send reports to
the CDC, which updates a national surveillance database.”

Until recently, officials at the CDC felt that the data from states did not contain
enough detail to present an accurate picture of the scope or causes of foodborne illness.
Consequently, in July 1995, the CDC, USDA, and FDA began a cooperative active surveillance
project for foodborne disease in targeted locations in the United States. That project initially was
called the Sentinel Site Study, and more recently is known as FoodNet.”

The purpose of FoodNet is to establish baseline data on the incidence rate of

foodborne illnesses caused by seven foodborne bacterial pathogens: E. coli 0157:H7,

™ Emerging Infectious Diseases. Emerging Foodborne Diseases: An Evolving Public
Health Challenge. Robert V. Tauxe. Volume 3, Number 4. October-December 1997. P. 9.

” Ibid.
7 CRS Issue Brief. Food Safety Issues in the 105th Congress. March 30, 1998. P. 7.

” Ibid. P.7.
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Campylobacter, Listeria monocytogenes, Vibrio vulnificus, Yersinia, Shigella, and Salmonella.”
The project has three parts:

« Part 1, a laboratory-based surveillance, collects data weekly from medical
laboratories to record the number of intestinal bacterial pathogens isolated from
stool cultures and to confirm cases of each illness-causing pathogen in a given
population;

- Part 2, population-based surveys, collects data to determine the incidence of
diarrhea symptoms, and the proportion of people seeking medical attention from
doctors;

+  Part 3, uses the cases identified in part 1 to further determine what has happened.”

Where possible, the project determines what percentage of illness is due to specific foods. The
final data on rates of iliness will serve to tell policy makers which pathogens cause human illness.
Those data will also establish baseline levels of illness with which future studies can be compared

to see if food safety regulatory activities lower the incidence of illness.

1I. CDC FISCAL YEAR 1999 BUDGET REQUEST

The CDC is the lead federal agency responsible for promoting health and quality of life
by preventing and controlling disease, injury, and disability. CDC accomplishes its mission by
working with partners throughout the nation and the world to monitor health, detect and
investigate health problems, conduct research to enhance prevention, develop and advocate sound
health policies, implement prevention strategies, promote healthy behaviors, foster safe and
healthy environments, and provide public health leadership and training.”™

The CDC’s FY 99 budget justification included a request for an increase of $5 million
and 10 FTEs (full-time equivalents) to implement an interagency food safety initiative,

surveillance, and early warning system.

" CRS Issue Brief. Food Safety Issues in the 105th Congress. March 30, 1998. P.7
7 Ibid. P.8.

™ CDC'’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees.
P.164.



90

21
Centers for Disease Control and Prevention™
Infectious Di: Activity F
Increase
1997 1998 1999 or
Actual Appropriation Estimate Decrease
Emerging
Infections $44,820,000 $59,082,000 $79,082,00 $20,000,000
Hantavirus 7,500,000 7,500,000 7,500,000 -0-
Lyme Disease 5,389,391 7,884,391 7,884,391 -0-
Foodborne
Discase 4,500,000 14,500,000 19,500,000 5,000,000
Waterborne
Diseases 300,000 300,000 300,000 -0-
Other Infectious
Diseases 25,948,60 25,948,609 24,759,609 1,189,00
Total $87,720,000 $115,215,000 $139,026,000 $23,811,000

Disease-causing microorganisms (pathogens) continue to threaten public health as new
organisms emerge as foodborne threats, and well-known organisms acquire greater potency.
According to the CDC, this $5 million increase will enable CDC to implement the following
activities as part of the Interagency Food Safety Initiative: The National Early Warning System
will increase federal support to state health departments to detect foodbome diseases by increasing
the number of scientists available to investigate foodborne outbreaks and by enhancing laboratory-
based surveillance of important foodborne pathogens through improved diagnostic reagent
availability, diagnostic and subtyping development, standardization, and training. It will improve
the quality and scope of foodbormne disease surveillance in the 8 FoodNet sites and in other state
health departments through enhanced staffing, training, laboratory capacity/infrastructure, and
coordination. And it will also fink federal and state public health laboratories with sophisticated

™ CDC’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees.
P. 112.



91

22

computer technology that will enhance communications and data sharing, including the digitized
fingerprints of foodborne pathogens.® The President’s fiscal year 1999 budget justified this food

safety initiative in this way:

“Ensuring the safety of the food supply is one of government’s most

enduring and important functions. In responding to new technologies that

enable food producers to grow, process, and market a growing variety of

food products, the private sector and federal, state and local governments

face many challenges to maintaining and improving the safety of the

Nation’s food supply. Disease-causing microorganisms continue to

threaten public health as new organisms emerge as foodborne threats, and

well-known organisms acquire greater potency. This increase will enable

CDC to expand the National Early Warning System, make improvements

to the quality and scope of foodborne disease surveillance, and enhance

links between federal and state public health laboratories with sophisticated

computer technology that will enhance comunications and data sharing.”®

The President’s budget justification also provided that initially, the success of efforts
to rebuild our nation’s epidemiologic and laboratory capacity will largely be measured by an
improved public health infrastructure, rather than reductions in disease. For many infectious
disease programs, including CDC’s food safety activities, improvements in our ability to
recognize and track these diseases and improved “early warning” surveillance systems will result
in an increase in the number of reported cases and outbreaks before there is a downward trend
resulting from effective prevention programs.®

CDC’s National Center for Infectious Diseases recognizes that the first step in re-
establishing surveillance is to build and maintain our nation’s epidemiologic and laboratory
capacity. Epidemiologic and laboratory capacity is the ability to recognize, respond to, and

monitor infectious diseases.®

® CDC’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees.
P. 109.

® Ibid. P. 57 and 58.
% Ibid. P.170.

¥ Ibid. P.170.
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Model for Prevention and Control of Infectious Disease
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The President’s budget justification that it means, at a minimum, supporting state and local health
departments’ efforts to build their infrastructures by hiring and training epidemiologists and
Iaboratorians, supporting the development of new and improved diagnostic tests and new disease
reporting systems, and equipping public health laboratories with state of the art technology. As
illustrated above, with adequate epidemiologic and laboratory capacity, the steps necessary to
reach the eventual goal of reducing morbidity and mortality -- detection of cases/outbreaks, as

well as the development and implementation of effective interventions -- can be achieved.®

IV. GUATEMALA INITIATIVES. After the Guatemnalan raspberries were implicated in the
1996 and 1997 outbreaks of Cyclospora, G la began impl ting several initiatives to

ensure that Guatemala’s agricultural products meet the highest standards of quality.
A. High Level Commission for Food Safety. Guatemala created a High Level
Commission for Food Safety. The Commission is comprised of the Ministries of Agriculture,

Health and Economy in coordination with the Non-Traditional Products Exporters Association.

Y s DP

The Commission created five working gr - R h, Epidemiology and Environment;
Treatments Evaluation; Inspection, Certification and Verification; Commercial Promotion; and
Ci ial Practi G la also impl d a Sanitary and Quality Assurance System

P

¥ CDC’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees.
P.171.
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Program (S&Q), that includes Hazard Analysis of Critical Control Points (HACCP) standards and
FDA'’s future Good Agricultural Practices/Good Manufacturing Practices (GAP/GMP) voluntary
guidance for fruit and vegetables.

B. Model Plan of Excellence for the Export of Raspberries (MPE). Guatemala also
created the MPE which builds on the S&Q program and adds additional stringent standards to
the production, processing, handling, and shipping of raspberries.

On March 24, 1998, Guatemala government officials submitted a proposal (“Model Plan
of Excellence for the Export of Raspberries™) to the FDA which requested that a limited number
of Guatemalan farms be allowed to export fresh raspberries to the United States from March 15
through August 15, 1998. The plan was based on the knowledge and experience gained by
Guatemala during the last two years regarding food safety procedures.

The objective of the MPE is to assure only safe raspberries are produced in Guatemala
and exported to the United States. The MPE includes the impl ion of Good Management

Practices in farms and exporter plants and monitoring system during the picking, classification,

packaging and transportation of the fruit. All these activities will be supervised directly by an
inspector of the Integral Program of Agricultural and Environmental Protection (PIPAA).

The first activity in the design of the MPE was the selection of the farms to participate
in it among the ones classified as “low risk farms” carried out by PIPAA. For this selection,
PIPAA considered the infrastructure conditions, good agriculture and manufacturing practices,
records management, and water quality. The framework of the MPE is fourfold -- quality
assurance, training on good hygienic practices, control origin of fruit, and trace-through.

Guatemala also developed a regulation of the sanitary control system for production farms
and packaging plants of raspberries and blackberries. The objective of the regulation is to
regulate the production and commercial activity of raspberries and blackberries to guarantee the
wholesomeness of the product. Guatemala also developed a “Guide of Minimum Requirements
for Production and Packaging Units of Raspberries and Blackberries”. The primary objective of
this guide is to establish a baseline for the implementation of a system of Good Manufacturing
Practices (GMP) and the use of HACCP in production and packaging units.
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On May 19, 1998, the FDA responded to Guatemala’s request that a limited number of
Guatemalan farms be allowed to begin exporting raspberries to the United States. Specifically,
FDA’s stated, in part, that:

“We are aware of the imprecision of the scientific data vegarding the
source, biology, and virulence of Cyclospora. In the absence of such
precise information, FDA cannot recommend with certainty measures that
will prevent the contamination of fresh raspberries by this parasite.
However, current scientific information is consistent with viewing
Cyclospora as a waterborne fecal-oral contaminant. We, therefore, have
reviewed your proposal in light of the operating assumption that
Cyclospora is a waterborne organism that may be transmitted by water or
humans via the fecal-oral route.”

While the FDA response acknowledged that the Guatemalan berry industry had made
improvements in water quality, sanitation, and employee hygiene at individual farms, the FDA
specified that it did not have sufficient information to confirm that adequate interventions had
been implemented for all of the farms identified in the proposal. The FDA, however, did agree
to consider allowing shipment of fresh raspberries from two of the proposed farms when
compliance with all aspects of the MPE had been demonstrated and when other specific
conditions specified by the FDA had been met. The specific conditions include:

« Biological filters (0.5 micron size) must be installed for all water used for fumigation,
cleaning and sanitation. The filters must be subjected to a testing protocol that would
detect leaks or any other factor that would reduce filter efficiency and effectiveness.
Any filter that fails the testing or later leaks or loses its effectiveness or efficiency must
be immediately replaced.

- Assurance that prior to the installation of filters, water has not been used directly on
fresh raspbetries destined for export to the U.S.

« Integral Program of Agricultural and Environmental Protection (PIPAA) will reinspect
the farms prior to harvesting fresh raspberries for export to the U.S., and will collect
water samples after filtration for microbial analysis.

* Letter from Joseph A. Levitt, FDA’s Director of Food Safety and Applied Nutrition
to Luis Alberto Castaneda, Guatemala’s Vice Minister of Agriculture, dated May 19, 1998.



95

26

«  Adequate supervision of farm workers to assure proper attire and appropriate employee
sanijtation practices, including adeq hand washing prior to picking, selection, and
packing of fresh raspberries. Supervisors must have received proper training and be
qualified to carry out their responsibilities.

- Assurance that PIPAA inspectors on farms and in plants have received proper training
and are qualified to carry out their responsibilities.

+ Assurance of adequate and properly used toilet facilities and supplies, and supervision
of traffic into the selection area.

- The implementation of a surveillance program to ensure that workers are not
asymptomatic or symptomatic for diarrheal disease as described in the “Protocol for the
Epidemiological Surveillance of Risk Factors on Workers of Berry Producing Farms.”

«  Assurance that the flats of fresh raspberries leaving the farms will not be tampered with
and will arrive intact as the exporters® warehouse and at the cargo loading and storage
area in Guatemala City.

« A comprehensive monitoring program with checklist providing documentation that each
of the farms has instituted all of the control practices listed above, and that there is a
schedule of PIPAA inspections to assure that the controls remain in place throughout the
growing and shipping season.
The FDA informed Guatemala that after the intervention strategies had been implemented, FDA
would visit the two farms. Once all controls and operations are in place, FDA agreed to allow the
shipment of fresh raspberries from the two farms to the U.S.
On June 5, 1998, the Vice-Minister of Agriculture notified Dr. Joseph Levitt of FDA’s

Center for Food Safety and Applied Nutrition that the owners of the two farms expressed their
willingness to implement the improvements required in order to export raspberries throughout the
year and were ready to be visited by the FDA.® The Vice-Minister also requested that a third
farm be considered by the FDA to export fresh raspberries.” On June 12, 1998, Dr. Levitt
informed the Vice-Minister of Agricul that if the third farm requesting approval to export

¥ Letter from Guatemala’s Vice-Minister of Agriculture to Joseph A. Levitt, Director
of FDA's Center for Food Safety and Applied Nutrition, dated June 5, 1998.

¥ Ibid.
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fresh mspberri?s complied with the Model Plan for Excellence and met the specific conditions
outlined in the FDA’s May 19th letter, the farm would be allowed to export fresh raspberries.®
Dr. Levitt also informed the Vice-Minister that the FDA was making arrangement to visit
Guatemala during the week of June 22th.®

IV. WITNESSES

A. Dr. Stephanie A. Smith. Dr. Smith’s testimony will include a detailed description of
the raspberry production process and how raspberries are transported from the fields of Guatemala
to the dinner tables of American consumers. Dr. Smith’s testimony will be based on her first-
hand observations of raspberry farms and packing facilities in Guatemala as well as supplemented
by reports prepared by various government agencies.

B. Dr. Jeffrey A. Foran. Dr. Foran, is a chemical toxicologist at the International Life
Sciences Institute (ILSI) in Washington, D.C. ILSI a nonprofit, worldwide foundation that
advances the understanding of scientific issues relating to nutrition, food safety, toxicology, and

the environment. By bringing h i from academia, government, industry, and the

public sector, ILSI works to develop a balanced approach to solving problems with broad
implications for the well-being of the general public.

Dr. Foran will bring a unique perspective to the hearing - a victim of Cyclospora and a
scientist. Not only will he be able to discuss the severe affects that Cyclopsora had on him, but
he will also be able to discuss the importance of science and risk assessment in assessing the risks
of human di following exp to pathog

Dr. Foran contacted Cyclospora after eating raspberries at a buffet luncheon attended by
members of his office. At least 11 other staff bers d Cyclospora. Dr. Foran will
be able to give the graphic details of the severity of the discase including how he lost about 12

pounds in a two-week period.

# Letter from Joseph A. Levitt, Director of FDA’s Center for Food Safety and
Applied Nutrition to Luis Alberto Castaneda, Guatemala’s Vice-Minister of Agriculture, dated
June 12, 1998.

* Ibid.



97

28

C. Dr. Stephen M. Ostroff & Dr. Barbara L. Herwaldt. Dr. Ostroff and Dr. Herwaldt
both work at the CDC’s National Center for Infectious Diseases. Dr. Ostroff is the Associate
Director for Epidemiologic Science and Dr. Herwaldt is a Medical Epidemiologist in the Division
of Parasitic Diseases. Dr. Ostroff will describe the government's procedures and processes for
investigating and tracing outbreaks of foodborne illness to the source of contamination in general
terms. Dr. Herwaldt will respond to questions on the specific investigations and traccbacks of
the 1996 and 1997 cyclosporiasis outbreal iated with G lan raspberries.
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ATTACHMENT B

Cyclospora (SIGH-clo-SPORE-uh) Infection

What is Cyclospora?

Cyclospora cayetanensis (SIGH-clo-SPORE-uh K YE-uh-tuh-NEN-sis) is a parasite composed of one
cell, too small to be seen without a microscope. The first known human cases of Cyclospora infection
were reported in 1979. Cases began being reported more often in the mid-1980s.

How is Cyclospora spread?

Cyclospora is spread by people ingesting something, for example, water or food, that was contaminated
with infected stool. For ple, in 1996, a large outbreak of Cyclospora infection in the United States
and Canada was caused by imported raspberries. Cyclospora needs time (days or weeks) after being
passed in a bowel movement to become infectious. Therefore, it is unlikely that Cyclospora is passed
directly from one person to another. It is unknown whether animals can be infected and pass infection to

people.
Who is at risk for infection?

People of all ages are at risk for infection. In the past, Cyclospora infection was usually found in people
who lived or traveled in developing countries, but peopie can be infected worldwide. In the United
States, infection is more common during spring and summer.

What are the symptoms of infection?

Cyclospora infects the small intestine (bowel) and usually causes watery diarrhea, with frequent,
somelimes explosive, bowel movements. Other symptoms can include loss of appetite, substantial loss
of weight, bloating, increased gas, stomach cramps, nausea, vomiting, muscle aches, low-grade fever,
=nd fatigue. Some people who are infected with Cyclospora do not have any symptoms.

fow soon after infection will symptoms begin?

The time between becoming infected and becoming sick is usually about | week.

How long will symptoms last?

If not treated, the illncss may last from a few days to a month or longer. Symptoms may secm to go
arvay and then return one or more times (relapse).

What should I do if I think 1 may be infected?

See your health care provider.

How is Cyclospora infection diagnosed?

Identification of this parasite in stool requires special laboratory tests that are not routinely done.
Therefore, your health care provider should specifically request testing for Cyclospora. Because
Cyclospora can be difficult to diagnose, you may be asked to submit several stool specimens over
several days. Your health care provider may have your stool checked for other organisms that can cause
similar symptoms.

How is infection treated?

The recc ded tr for infection with Cyclospora is a combination of two antibiotics,

trimethoprim-sulfamethoxazole, also known as Bactrim®*, Septra*, or Cotrim*. People who have
diarrhea should rest and drink plenty of fluids. They should seek their health care provider's advice
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before taking medicine to slow their diarrhea.
I am allergic to sulfa drugs; is there another drug I can take?

No alternative drugs have been identified yet for people who are sensitive to sulfa drugs. See your health

care provider for other tr rec Jation

How is infection prevented?

Avoiding water or food that may be contaminated thh stool may help prevent Cyclospara infection.
People who have previously been infected with Cy d again.

{4

For more information:

1. CDC. Update: Outbreaks of Cyclospora cayetanensis infection - United States and Canada, 1996.
MMWR 1996;45:611-2.

2. Hoge CW, et al. Placebo-controlled trial of co-trimoxazole for cyclospora infection among
travellers and foreign residents in Nepal. Lancet 1995;345:691-3.

3. Hoge CW, et al. Epidemiology of diarrhoeal illness associated with coccidian-like organisms
among travellers and foreign residents in Nepal. Lancet 1993;341:1175-9.

4. Huang P, et al. The first reported outbreak of diarrheal illness associated with Cyclospora in the
United States. Ann Intern Med 1995;123:409-14.

5. Ortega YR, et al. Cyclospora species - a new protozoan pathogen of humans. N Engl J Med
1993;328:1308-12.

6. Soave R. Cyclospora: an overview. Clin Infect Dis 1996;23:429-37.

* Use of trade names is for identification only and does not imply endorsement by the Public Health Service or by the
U.S. Department of Health and Human Services.

This fact sheet is for information only and is Bot meant (o be used for seif-diaguosis or as a substituic for consultation with 2 health care provider.
H you have aay questions about the disease described above oc think that you may have n parasitic infection, consult a heaith carc provider.

National Center for Infectious Discases
Centers for Disease Controt and Prevention

Atlanta, GA

Updated: 102997 13:59:32
URL: http:/f'www.cdc.gov/ncidod/di: Y Y htm
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Cyclospora: Information For Health Care Providers
What is Cyclospora?

Cyclospora cayetanensis is a unicellular parasite previously known as cyanobacterium-like or
coccidia-like body (CLB). The first known human cases of infection with this parasite were reported in
the medical literature in 1979. Cases have been reported with increased frequency from various countries
since the mid 1980s, in part because of the availability of better techniques for detecting the parasite in
stool specimens.

How is Cyclospora transmitted?

Infected persons excrete the oocyst stage of Cyclospora in their feces. Oocysts do not become infectious
(i-e., sporulate) until days to weeks after excretion. Therefore, transmission of Cyclospora directly from
an infected person to someone else is unlikely. However, indirect transmission can occur if an infected
person contaminates the environment and oocysts have sufficient time, under appropriate conditions, to
become infectious. For example, Cyclospora may be transmitted by ingestion of water or food
contaminated with oocysts. In 1996, a large outbreak of Cyclospora infection in the United States and
Canada was associated with consumption of imported raspberries [1]. How common the various modes
of transmission and sources of infection are is not yet known, nor is it known whether animals can be
infected and serve as sources of infection for humans.

Who is at risk for infection?

Persons of all ages are at risk for infection. Persons living or traveling in developing countries may be at
increased risk, but infection can be acquired worldwide. In the United States, most cases of Cyclospora
infection are detected April through August.

What are the symptoms of infection?

‘The incubation period between acquisition of infection and onset of symptoms averages 1 week.
Cyclospora infects the small-intestine and typically causes watery diarrhea, with frequent, sometimes
explosive, stools. Other symptoms can include loss of appetite, substantial loss of weight, bloating,
increased flatus, stomach cramps, nausea, vomiting, muscle aches, low-grade fever, and fatigue. If
untreated, illness may last for a few days to a month or Jonger, and may follow a remitting-relapsing
course. Some infected persons are asymptomatic.

How is infection diagnosed?

Identification of this parasite in stool requires special laboratory tests that are not routinely done (sec
section on laboratory diagnosis). A single negative stool specimen does not rule out the diagnosis; three
or more specimens may be required. Stool specimens should also be checked for other microbes that can
cause a similar illness.

How is infection treated?

Trimethoprim/sulfamethoxazole (TMP/SMX), or Bactrim*, Septra*, or Cotrim*, has been shown in a
placebo-controlled trial to be effective treatment for Cyclospora infection {2]. Adults should receive
TMP 160 mg plus SMX 800 mg (one double-strength tablet) orally twice a day for 7 days. Children
should receive TMP 5 mg/kg plus SMX 25 mg/kg twice a day for 7 days. Patients with AIDS may need
higher doses and long-term maintenance treatment {3].

No alternative antibiotic regimen has been identified yet for patients who do not respond to orare
intolerant of TMP/SMX. Anecdotal or unpublished data suggest that the following drugs are ineffective:
trimethoprim, azithromycin, nalidixic acid, the quinolones, tinidazole, metronidazole, quinacrine,
tetracycline, doxycycline, and diloxanide furoate. Approaches to consider for treatment of such patients
include observation and symptomatic treatment, use of an antibiotic whose effectiveness against
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Cyclospora is unknown or is based on limited data (e.g., albendazole, paromomycin, pyrimethami ), or
desensitization to TMP/SMX. The latter approach should be considered only for selected patients who
require tr , have been evaluated by an allergist, and do not have a life-threatening allergy.

How is infection prevented?

Based on currently available information, avoiding food or water that may be contaminated with stool is
the best way to prevent infection. Reinfection can occur.

Key points for the laboratory diagnosis of Cyclospora [4]:

1. To maximize recovery of Cyclospora cocysts, first concentrate the stool specimen by the
Formalin-ethy! acetate technique (centrifuge for 10 minutes at 500 x g) and then examine a
wet mount and/or a stained slide of the sediment.

2. Cyclospora oocysts are 8-10 microns in diameter (in contrast, Cryptosporidium parvum
oocysts are 4-6 microns in diameter).

3. Ultraviolet epifluorescence microscopy is a sensitive technique for rapidly examining
stool sediments for Cyclospora oocysts, which autofluoresce (Cryptosporidium parvum
oocysts do not). If suspect oocysts are found, bright-field microscopy can then be used to
confirm that the structures have the characteristic morphologic features of Cyclospora
oocysts (i.e., are nonrefractile spheres that contain undifferentiated cytoplasm or refractile
globules).

4. On a modified acid fast-stained slide of stool (the technique used by most laboratorians),
Cyclospora oocysts are variably acid fast (i.c., may be unstained or stain from light pink to
deep red). Unstained oocysts may have a wrinkled appearance; it is important to distinguish
oocysts from artifacts that may be acid fast but do not have the all-important wrinkled
morphology of the cocyst wall.

5. Using a modified safranin technique (recently published), oocysts uniformly stain a
brilliant reddish orange if fecal smears are heated in a microwave oven during staining [5].
If epifluorescence microscopy is available, the stained slide can first be examined with this
technique and suspect oocysts reexamined with bright-ficld microscopy.

6. Although not recommended as an optimal technique for detection of Cyclospora, on a
trichrome-stained slide of stool, the oocysts appear as clear, round, and somewhat wrinkled
spheres, either 8-10 microns in diameter or slightly smaller because of shrinkage during the
staining process.

References:

1. CDC. Update: Outbreaks of Cyclospora cayetanensis infection - United States and
Canada, 1996. MMWR 1996,45:611-2.

2. Hoge CW, et al. Placebo-controlled trial of co-trimoxazole for cyclospora infections
among travellers and foreign residents in Nepal. Lancet 1995;345:691-3.

3. Pape JW, et al. Cyclospora infection in aduits infected with HIV: clinical manifestations,
treatment, and prophylaxis. Ann Intern Med 1994;121(9):654-7.

4. Garcia LS, et al. Diagnostic medical parasitology. 3rd ed. Washington, DC: American
Society for Microbiology, 1997:66-9.

5. Visvesvara GS, et al. Uniform staining of Cyclospora oocysts in fecal smears by a
modified safranin technique with microwave heating. J Clin Microbiol 1997;35:730-3.



103

Cyclosporu: Information For Health Care Providers

For more information:

Hoge CW, et al. Epidemiology of diarrhoeal illness associated with coccidian-like organism
among llers and forei id in Nepal. Lancet 1993;341:1175-9.

B

Huang P, et al. The first reported outbreak of diarrheal illness associated with Cyclospora in
the United States. Ann Intem Med 1995;123:409-14.

Ortega YR, et al. Cyclospora species - a new protozoan pathogen of humans. N Engl J Med
1993;328:1308-12.

Soave R. Cyclospora: an overview. Clin Infect Dis 1996;23:429-37.

*Use of trade names is for identification only and does aot imply endorsement by the Public Health Service or by the U.S. Department of Health
and Humar Scrvices.

National Center for Infectious Diseases

Centers for Disease Control and Prevention
Atlanta, GA

Updated: 04/18/97 11:10:37
URL: http:/fwww.cdc.gov/nci i yelo/ey itm
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ATTACHMENT C

. Public Heakth Secvice
DEPARTMENT OF HEALTH & HUMAN SERVICES Centers for Disease Conirot
and Prevention (CDC) )
Memorandum
December 20, 1996
EIS Fellow, Foodborne and Diarthesl Diseases Branch, DBMD, NCID
Foreign Trip Report - Guaiemala
Assistant Director foc Internations] Health, CDC
irector,
'Chief, FDDB
! DATES AND PLACES OF TRAVEL
July 9. 1996 10 August 8, 1996
Gremial de Exp de Productos Non Tradicionaies, Gualemala City
Warchouses and raspberry farms in the of Chimat g0, Sacatepequez, G la, and
Sanka Rosa
i PURPOSE OF TRAVEL
Towuy gate the source of of raspbermies assoctated with a multi-state outbreak of
Cyclospora cayetanensis infections
i PRINCIPAL ASSOCIATES AND PERSONS CONTACTED
Direccron General de Servicios de Salud
Carlos Floses, MD
A Gremual de Exp s de Producios No Tradicionales, GEXPRONT

v

Members of the Commission of Bernes
Medical Entymology Rescarch and Uraisung Unit

Robert Klein, PhD, Direcior

Eduardo tbanez, MS

United States Embassy
Richard Drennan, U.S. Agnculiual Affaus Officer

TIVITIES CCOMPLISHMENTS

See attached finsl report
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FROM: Marta Ackers, M.D.
Foodborne and Diarrheal Diseases Branch, DBMD, NCID
Centers for Disease Control and Prevention
SUBJECT: Final Report, Investigation to Identify the Source of Contamination of
Guatemalan Raspberries Associated with Cases of Cyclospora
cayetanensis Infection,
Guatemala, July -August 1996
TO: Rodolfo Quezada
President, Commission of Berries,
Guatemalan Association of Exporters of Non-Traditional Products
Background

From May 3, 1996 to June 14, 1996 there were 54 events (e.g. luncheons, receptions, and parties)
wn the United States and Canada that were associated with cases of infection with the parasite,
Cyclospora cayetanensis (Figure 1). Al but one of these events occurred in states or provinces
east of the Rocky Mountains. Epidemiologic investigations of the clusters have demonstrated an
association between Cyclospora infection and consumption of fruit dishes containing raspberries
alone or mixed with other berries and fruit. Traceback investigations done at the local, state, and
federal levels have indicated that the raspberrics associated with these clusters originated in
Guatemala.

On July 9, 1996, Marta Ackers, M.D, EIS feliow, Foodborne and Diarrheal Diseases Branch,
NCID, CDC, joined Luis Solorzano, M S., investigator, San Francisco Branch, Food and Drug
Admunistration (FDA) in Guatemala to initiate traceback investigations to identify a unifying
hypothesis, e.g., a single farm, warehouse, transportation hub, or common handling practice
which might be the source of contamination for the berries. On July 10, 1996 they were joined by
Kimberley Donaldson, M.S., microbiologist, DPD, NCID for further assistance Victor Caceres,
M.D., M.P.H, EIS fellow, Division of Field Epidemiology, EPO, CDC, and Jonathan Winickoff,
medical student, Foodborne and Diarrheal Diseases Branch, joined the investigation on July 24,
1996

Guatemalan Raspberry Exports

Berries (raspberries and blackberries) are not native to Guatemala They were first introduced in
Guatemala for export in the late 1980's Berries are grown by individual farmers and then either
exported directly ta foreign markets or sold to Guatemalan companies for export. Blackberries
are grown and exported by more producers due to their iess sinngent growing requirements
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Raspberries have been more difficult to cultivate due to the inability of some strains to adapt to
the Guatemalan climate. There is also a greater degree of capital investment required to both
grow them and bring them to market. However, because raspberries yield better market prices,

ly gaini lume. . )
they have been recently gaining export volume 5’ /5 %}..’t %Mq-m f\l_&q,

from 184,606 flats in the 1994-95 harvest year

ts in the 1995-96 harvest year (Figure 2). One flat of

In May 1995, 7 Guatemalan exporters reported exporting
approximately 55,951 flats of raspbetries to the United States; in May 1996, 8 Guatemalan
exporters exported a total of 75,824 flats (Figure 3).

Although Guatemala exports raspberries to Europe, the United States reccives 98% of
Guatemalan raspberry exports. Our proximity to Central America permits Guatemalan raspberries
to enter the United States and reach their final destination within hours to several days. This
quick transit time suits the raspberries' storage requirements as they have a shelf-life of only 7-10
days once harvested. Miami is the largest port of entry for U.S. raspberry exports (88%)

followed by minimal direct exports to New York, Houston, Washington, D.C., and Los Angeles
Raspberry exports from Guatemala occur year-round, but larger quantities are exported in
October, November, May, and June. These quantities coincide with peak harvest seasons, and the
low seasons for Chilean and California raspberries

Raspberry Production and Exportation
Description

Raspberry production centers are located in the Departments of Chimaltenango, Sacatepequez,
and Guatemala with minimal production in Santa Rosa, Jalapa, and San Marcos (Figure 4)
Raspberies thrive at altitudes of 1,000 to ,850 meters above sea level Lower altitudes are too
hot for quality fruit and higher altitudes could expose the berries to damaging frosts

Raspberries are grown in a variety of locations and quantities Farms are measured in terms of
manzanas (I manzana = 7,000 square meters) Farms generally range in size from 4 to 30
manzanas. During harvest, growers obtain approximately 1,200 flats of raspberries per manzana
With two harvests annually, a grower may expect 2,400-3,000 flats of berries per manzana

Most raspberry farms are businesses, and their owners do not directly live on the premises. Their
fields are managed by employees who may or may not live on the farm. Occasionally, growers
plant other crops in addition to berries, but most farms solely produce berries

[N
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Irrigation

Raspberries thrive in the porous volcanic or sandy soil found in the 60 km radius surrounding
Guatemala City. Raspberries are grown on terraced or flat land in rows with wooden posts and
wires or strings spread between the posts to support the plants. The raspberry bushes are
approximately 4-5 feet in height, with the raspberries located at least 3 feet from the base of the
plant. Raspberries require extensive irrigation during the dry season and harvest. Because direct
application of water damages the quality of the fruit, water is delivered to the base of the plants by
drip irrigation systems. A drip irrigation system generally consists of 2 mechanical well (100-500
ft in depth depending on the region) which pumps water through a sand filter, followed by2to4
mesh filters. This water then passes through a series of 2-inch and 1-inch in diameter irrigation
pipes until they eventually lead to black plastic irrigation piping which can be seen above ground.
Some farms pump the water into large reservoirs and from these reservoirs the water passes to the
large irrigation pipes. Valves placed between the larger and smaller irrigation pipes are then
closed and opened daily depending on which portions of the fields are to be irrigated. The black
plastic irrigation piping which is 16 mm in diameter, is laid directly on the soil at the base of the
plants. At 30 cm intervals there are smail holes in the piping which permit drops of water to be
applied directly to the soil beneath the plants.

Agents applied to berries

" Most farms administer fertilizers via injection through their drip irrigation systems. In addition,
most farms use chicken fertilizer for seedlings, and some farms also apply it to grown raspberry
plants before harvest. Three other groups of agents, fungicides, insecticides, and growth
regulators, are applied directly to the berries before harvest

The fungicides applied directly to the plant and berries include the following- Captan, Dicloran,
Benomil, Vinclozolin, Iprodiona, and Triadimefon Fungicides are applied to ward off botrytis or
gray mold, the most common and one of the most serious diseases of raspbernies Raspberries are
especially at risk for fungus infections from the persistent rains during the May-June harvest.
When large amounts of rain are expected the frequency of fungicide application is increased

Some fungicides are applied the day of picking and others, several days before harvest, to insure
levels are safe for human consumption. For example, Iprodoma is applied the day of harvest,
Triadimefon is applied the day before. The insecticides sprayed on raspbernes include’ Malation,
Diazinon, Dicoful, Carbaryl, Endosulfan, Naled, and Fenamifos These agents are sprayed
between 1-20 days before harvest. Growth regulators are the third group of agents applied to the
bermes. Most of the growth regulators are sprayed on young plants before they bear fruit. One
growth regulator, a mixture of nitrogen, phosphorous and potassium, is sprayed every 15 days
during the harvest season.

Pesticides (fungicides and insecticides) are applied to raspberry plants after mixing with water by
either spraying the mixture onto the soil or directly onto the plant throughout both the growing
and harvest seasons. The: water that is used for mixing includes water from wells, reservoirs, or
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water from rivers or springs in a few cases. Pesticides are generally mixed with water in large S0-
gallon plastic containers before application. These S0-gallon containers are generally cleaned
once a week. From these containers the pesticide is poured into backpacks which are carried by
workers who spray the pesticide directly onto the plant or on the soil below. Larger farms use a
“parigliela” or motorized pump machine with two hoses. One hose retrieves pesticide from the
50-gallon container and the other is used for application of the pesticid During the application
process, one worker will spray the plants while another worker carries and straightens the hose.

Harvest/Storage

Once seedlings are planted it takes approximately 6 months until flowering and then another 40-
50 days to produce raspberries ready for harvest. Depending on their size, farms employ
anywhere from 10-80 pickers and classifiers, predominantly women. Individual pickers working
from approximately 7 am to 3 pm can provide 4-6 flats daily. Most farms require harvesters to
place raspberries in individual plastic baskets within a larger plastic or wooden basket. Ripe
berries are picked with bare hands and placed into the individual plastic baskets with a preliminary
sorting done for fresh versus frozen export. Once the individual baskets are filled, the larger
basket and its contents are taken to a classification shed where the raspberries are sorted again by
another worker. This worker sorts the berries for export into half-pint translucent plastic
containers or clamshells. Each clamshell has slits on the side and holes on the top and an
absorbent blotter on the bottom which soaks up any berry juice. Once filled, the clamshell is
placed in a cardboard flat with eleven other clamshells. The clamshells may be opened for visua!
inspection by the exporters, but are not handled again until they reach the United States.

Afier harvest and placement in the clamshells, the berries are cooled in refrigerated rooms at
individual farms or transported by car or truck to cold rooms at neighboring farms or by
refrigerated trucks, vans, or cars to exporters' warehouses. Transportation of berries is by
refrigerated or non-refigerated vehicles depending on the distance and volume of berries
mvolved. Ultimately all berries travel to exporter warehouses for shipping. Immediately upon
arriving at exporters' warehouses berries are placed in cold rooms with fans which draw cold dry
air to quickly chill the berries to 1°C (34°F) in 40-60 minutes while maintaining a humidity of 90-
95% After being quick-chilled berries are moved to a second cold room for maintenance of
temperature and to await further packing.

Shipping

Al approximately 10 pm raspberry flats are packed into either E-containers (cardboard boxes
approximately 3x3x4 feet in dimension lined with a | -inch thick insulating layer of Styrofoam and
secured by plastic strapping) or pallets (180 flats held together by a nylon fish net and covered top
and bottom with a Thermaguard casing) in the cold storage rooms at the warehouses. Individual
flats are not wrapped in plastic. A variety of gelpacks depending on the exporter's preference are
either placed on the sides of the fats in the E-containers or on top of the pallets to keep the
bermies cold during international shipping. Exporters A, C, D and E make their own gelpacks at
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their individual warehouses. Exporter B obtains its gelpacks from the United States. There is no
treatment given with carbon dioxide or other chemicals to extend the shelf-life of the berries.

Filled E-containers and paliets are transported in refrigerated trucks from exporter warehouses to
the Guatemala City Airport. These trucks arrive at the airport between 11 pm - 12 am. Upon
arrival at the airport, berries to be transported on cargo planes or national carriers enter Combex,
the cargo loading and storage area, where they are placed in cold rooms until loading of cargo
planes occurs between 2-4 am. Berries to be exported on US carviers or other passenger planes
are taken later to the cargo loading area of those individual airlines. There is no opening of the E-
containers or pallets at the airport.

In ion

As stated above, 98% of Guatemalan raspberry exports are sold in the United States. Miami,
Florida is the principal port of entry for 88% of these raspberries. Raspberries are transported
from Guatemala to Miami in both passenger and cargo planes. After arriving in Miami, berries
are unloaded from the planes and pass through one of 4 United States Department of Agriculture
(USDA) cargo clearance areas. American Airlines, Challenge Air Cargo, Aviateca, or Gelco, a
major importer based at the airport, each have their own cargo clearance area. Because Gelco is
based at the Miami airport it is the only importer which clears its own raspberry shipments at its
warehouse. The other importers clear their shipments through the airfines’ cargo clearance areas
At each cargo area, approximately 2% of each exporter's shipment is opened, and the berries are
inspected by USDA for insects

Each cargo inspection area contains one table where all produce and flowers are inspected. At
the cargo clearance area E-containers and paliets are opened, and the gel packs are discarded.
USDA inspectors remove clamshells from the flats, open them, and dump their contents on the
table The berries are touched with bare hands on a bare table. Occasionally, a piece of white
blotting paper is placed under the berries to enhance contrast and help with searching for insects
After inspection the berries are placed back in their clamshells, replaced in their flats, and returned
to their storage locations before being collected by the Miami-based importers

After inspection, some Miami-based importers bring the raspberry flats to a blast cooler for rapid
cooling. ARer I-1 ¥ hours of cooling at 34°F, the berries are moved to large refrigerated storage
rooms (maintained at 34-38°F) where they remain until they are shipped to other distributors.
Raspberries flats are shipped to other distributors in two ways. If they are transported in a non-
refrigerated truck they are repackaged into E-containers with several new Polar® gelpacks placed
between the flats of the top layer. If they are shipped in a refrigerated truck. the flats are stacked
on a pallet without gelpacks

Chilean raspberries undergo pre-inspection by USDA in Chile and do not pass through the cargo
clearance areas. Chilean raspberries otherwise undergo the same process of unpacking, cooling,
and storage as the Guatemalan bermies
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Tracebacks

From May 3 - June 14, 1996, 54 events were associated with cases of Cyclospora infection
reported from 14 U.S. states, the District of Columbia, and 2 Canadian provinces. No one caterer,
distributor, or shipper was common to all these clusters. Epidemiologic i igations of the
clusters have demonstrated an association between Cyclospora infection and consumption of fruit
dishes containing raspberries alone or mixed with other berries or fruits. Traceback

investigations indicated that the raspberries associated with these clusters of Cyclospora

infections originated in Guatemala.

For 29 (54%) of the 54 clusters of Cyclospora infections there was documentation to establish
complete tracebacks. These high confidence level tracebacks were accomplished by interviews
with local distributors and review of invoices and airway bills of the raspberry shipments
supplying the 29 corresponding events. These tracebacks led to 11 importers who received
shipments of Guatemalan raspberries from 5 exporters (Exporters A, B, C, D, and E) from May
1- June 5, 1996. For 21 (72%) of 29 clusters, Guatemala was the sole possible source of the
raspberries served at the event. For the ining 8 (28%) G la was a probable source for
the raspberries, (i.e., Gt la was one of two or more possible sources).

Tracebacks for 25 (46%) of the 54 clusters were not included in the analysis. Four (7%) of the 54
clusters involved inadequate data about exposures at the events and had very complicated
tracebacks implicating Guatemala as a probable source for the raspberries. These tracebacks led
to multiple shipments from Exporters B, E, F, and I. For 2 (4%) of the 54 clusters, some

evidence suggested that a shipment of raspberries from Guatemala probably was used; however,
copies of the invoices were not available to trace to the exact shipment(s). For the remaining 19
(35%) of the 54 clusters, the retaiter or distributor from which the raspberries were bought could
not be identified.

High confidence level tracebacks for 29 clusters led 10 47 raspberry shipments. Of these 47
shipments 1o the United States which could have been the source of the raspberries that were
served at the events, 41 (87%) entered the United States through Miami, 3 (6%) entered through
Washington, D.C_, 2 (4%) entered Houston, and | (2%) came in through Los Angeles Miami
could have been the sole port of entry for all but one raspberry shipment associated with the
events, (i.e., with exception of one event, at least one shipment per event entered through Miami)
The implicated shipments traveled on five airline carriers: Challenge Air Cargo, Aviateca (cargo
and passenger planes), TACA, Continental, and American Airlines. Time interval from shipment
to consumption ranged from 3 to 21 days, median 7 days. Eighteen (62%) of 29 tracebacks had
more than 1 possible shipment identified per cluster or event and more than 1 possible farm
identified per shipment (shipments ranged from 40-1,087 flats, and included raspberries from 1 to
28 different farms).  Figure 5 shows the dates associated with implicated shipments from
Exporters A-E and these exporters’ total daily shipments of raspberries to the United States from
May 1 to June 30, 1996
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For 25 of the 29 high-confidence tracebacks, a single exporter was identified. Exporter A was the
sole supplier of raspberries in 18 (62%), Exporter B for 5 (17%), Exporter D for one (3%), and
Exporter E for one (3%). The remaining 4 clusters were traced to shipments from more than |
exporter involving Exporters A, B, C, and D.

Exporter A was the sole supplier for 18 clusters of Cyclospora infections and could have been a
supplier for another 2 clusters (i.e., it supplied one of at least 2 shipments from different exporters
linked to a cluster). An analysis of the 18 clusters of Cyclospora infections to which Exporter A
was the sole supplier revealed that each of 4 of 36 farms shipping from May 1 - June 5 could have
been linked to 16 of I8 clusters (Table 1). That is, any one of these four farms could have
accounted for 16 clusters linked to raspberries from Exporter A (not necessarily the same 16
clusters for all 4 farms). Two other farms could have been linked to {5 of 18 clusters and 1 other
farm to 14 of 18 clusters.

Of the 7 farms that each could account for at least 14 of the 18 clusters, 6 farms were located in
the same region and began harvesting at the same time. Due to their proximity to Guatemala
City, these 6 farms were almost always on the same shipments out of Guatemala City between
May 1 - June 5 (Figure 6). There were very few shipments in which raspberries from only one of
these farms were present. None of these farms sold raspberries to any other exporter during the
outbreak period. Six of these 7 farms obtained their water from wells; one of these farms also
distributed its water through a tank. The seventh farm (A170) obtained its water from a river.

Twelve farms, including the seven linked to 14 or more of the clusters attributed to Exporter A,
were visited by CDC and FDA investigators. Samples of agricultural water (obtained by filtering
10-100 gallons of water from the well, reservoir, or river), soil, raspberries and raspberry plant
matenial were collected from these farms (Table 2)

An analysis of the 5 clusters of Cyclospora infections to which Exporter B was the sole supplier
revealed that 1 of 17 farms shipping from May 1 - June 5, 1996 could account for ali 5 of the
clusters attributed to Exporter B, 2 other farms could each account for 4 of 5 clusters attnibuted
to Exporter B, and a fourth farm could account for 3 of 5 clusters (Table 3) Only one of these
farms (B 148) sold raspberries to another exporter (Exporter E) during May ! - June 5, but was
not associated with implicated shipments from Exporter E. Four farms were visited and samples
of water, raspberry plant matenal, and soil were obtained (Table 2) Of the 4 farms linked to 3 or
more of the 5 clusters, 3 obtained their water from wells which then passed through reservoirs,
the fourth (B2) obtained its water from a spring

Exporter C was possibly associated with 3 clusters, but was not the sole possible supplier for any
of them. Exporter C only exported raspberries from its farm It did not receive raspberries from
other farms. This farm was visited and samples of well water, soil, and latrine contents were
obtained (Table 2)

Exporter D was the sole supplier for | cluster Raspberries from 4 farms contributed to the
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shipment linked to the cluster in which Exporter D-was the sole supplier. These raspberries came
from the Exporter D's two farms and from two other farms. One of these other farms also
supplied raspberries to Exporter A, but was not associated with implicated ship from
Exporter A. The other farm also supplied raspberries to Exporter A and B, but was not
associated with implicated shipments from Exporter A or B. One of the farms owned by Exporter
D was visited.

Exporter E was the sole supplier for 1 cluster. Exp E shipped raspberries from 9 farms
during the May-June harvest. The raspberries for the one shipment linked to the cluster were
from 3 farms. One of those farms was visited and samples of water, berries, and soil were
obtained (Table 2).

The samples of water, soil, raspberry plants, and latrine that were obtained were sent to
CDC for Cyclospora testing. Ten additional water samples obtained on August 7 and 8 at the 7
farms linked to 14 or more of the I8 clusters associated with Exporter A and 3 farms linked to the
5 clusters associated with Exporter B were tested for fecal coliforms at the Instituto Nutricional
de Centroamerica y Panama (INCAP).

Environmental Results

Fifieen water samples were tested for Cyclospora oocyts and were negative. Three samples of
latrine contests were tested for Cyclospora oacyts and were negative. Results of 18 soil samples,
3 raspberry samples, and 14 samples of raspberry plant material are pending.

Five of 10 samples of agricultural water tested for fecal coliforms at the 10 farms supplying
Exporters A and B demonstrated clevated levels of fecal coliforms (>15 most probable number
{MPN] per 100 ml) (Table 4). One of these farms (A170) obtained its water from a river. The
other four farms obtained their water from wells, of which 2 (B4 and B1) pumped this water into
Teservoirs.

Hypotheses for Cyclospora Contamination

Contamination of raspberies lasted for 6 weeks and did not appear to be associated exclusively
with any one farm, raspberry shipment, exporter, importer, distributor, or foodhandier. The wide
range of event locations, shippers, and distributors made the possibility of raspberry
contamination occurring in the United States highly unlikely. Exporter A was the sole supplier of
18 of 25 clusters of Cyclospora infection with high confid level tracebacks to single
exporters. Exporter B was the sole supplier for 5 of these 25 clusters. Based on Exporter A's
percentage of exports to the United States in May 1996, this is higher than would be expected
(Table 5) This suggests that the contamination was not uniformly distributed across all exporters

Based on the extensive epidemiologic and traceback investigations, we conclude that a rela(i'vcly
small number of farms would have accounted for the 25 clusters of Cyclospora infections with
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high confidence level tracebacks attributed to sole suppliers; we refer to those farms as the high
risk farms. These farms include the 7 farms accounting for 14 or more of 18 clusters associated
with Exporter A, and the 3 farms accounting for 4 or 5 of 5 clusters linked to Exporter B. Other
farms may be linked to Exporters D and E, but there are not sufficient data available to implicate
farms supplying these exporters.

Among this group of high-risk farms, a smaller number could actually account for most the
clusters, although we were unable to ideatify which specific farm that would be. For examples
any one of the 4 farms supplying Exporter A could have accounted for 16 of the 18 clusters
traced to that exporter alone, and one farm could have accounted for all 5 of the clusters related
to Exporter B. Thus, 2 farms could possibly have accounted for 21 of the 25 clusters traced to a
single source, and as few as 5 could have accounted for all 25 {Tabie 6).

Various hypotheses are being considered for how raspberries became contaminated with
Cyclospora. Two hypotheses relating to water sources and human contact are discussed in detail
below. In addition, the possibilities of soil or animals serving as sources of contamination are
being considered. It is not yet known if animals are infected with Cyclospora cayetanensis and
whether they can serve as sources of infection for humans.

in previous outbreak investigations water has been reported as a transmission vehicle for
Cyclospora. Therefore, water must be seriously considered as a possible source for the

< ination of the raspberries. Eight of the 10 implicated raspberry farms from Exporters A
and B obtain their water from mechanical wells, but two obtain their water from a river and
underground spring. Additionaily, although 8 of these farms have mechanical wells, 3 farms
pump the water from wells into reservoirs or tanks to aid with water pressure or shortages in
water supply. These reservoirs may be open, closed, or covered with netting to prevent debris
from entering the water. All water regardless of its source usually passes through one to four
filters before being used for irrigation. The smallest filters are 120 microns which are inadequate
to filter out Cyclospora oocyts which are 8-10 microns in diameter. Cyclospora contamination of
the water supplies could occur from human, animal, or surface water contamination. In at least
one farm, the river from which the farm obtained its water supply was noted to have people
bathing in it upstream in addition to garbage floating init. Reservoirs and shallow wells are at
increased risk for surface water contamination during the rainy season  Once contaminated this
water could reach the berries through pesticide application

There are limitations of water testing to detect the presence of Cyclospora  Although, the water

ples we collected and examined for Cyclospora oocyts were negative these samples were
coliected in July 1996, almost 2 months after the majority of the Cyclospora clusters had
occurred. Implicated farms were no longer in production at the time of water collection, and
water was not being used for irrigation or pesticide application. In addition. the techniques used
10 test for the presence of Cywlospora are relatively insensitive

In September 1996, Dr. Frank Bryan conducted further swdies and investigation into farms’
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water sources, and his forthcoming report will address these and other environmental issues in
more detail.

Human contact with raspberries occurs during picking, classifying, and inspecting. With the onset
of the rainy season, the Guatemalan population experiences the “Mal de Mayo™ or increases in
diarrheal illnesses. These illnesses reportedly affect all social strata. Although Cyclospora has
been detected in stool samples in Guatemala its prevalence in the general population is not known.
It is possible that some diarrheal ilinesses experienced at this time could be due to Cyclospora
infections. It is therefore possible that workers at the farms, including pickers and classifiers,
could excrete Cyclospora and contaminate fruit if infected at this time. Pickers may touch berries
that are not picked until days later. However, Cyclospora is not infectious when first excreted so
one would also need to postulate sporulation on the berries. The time required for this process is
unknown. In addition, to account for the outbreaks reported, widespread cc ination of
berries by many workers would be necessary, and this seems unlikely.

In conclusion, it seems most likely that contamination of berries occurred from the environment,

most likely from water. Further work is needed to determine the reservoirs for Cyclospora, its

survival in the environment, and its life cycle.

Conclusions:

We conclude that:

1) Guatemalan raspberries caused a multi-state outbreak of cases of Cyclospora infection

2) No common exporter, warehouse, or packaging method was identified

3) Not all farms were equally likely to be implicated. As few as two farms could account for
21 (84%) of 25 clusters of Cyclospora infection traced to a single source, and as few as

five farms could account for all 25.

4) The most likely mode of transmission was water sprayed on berries in pesticide solutions
Other modes of transmission cannot be excluded
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Recommendations

1.

Water directly applied to berries should meet the standards for potable water as defined by
the World Health Organization guidelines (Tables 7 and 8). This includes water used to
mix pesticides and that used for drinking and handwashing by workers.

Handwashing facilities and toilet paper should be available near all latrines and toilets for
farm workers. Potable running water rather than communal washing basins should be
used.

Plastic baskets and clamshells should be clean and dry before being used. Berries should
not be classified or examined directly on table surfaces. Blotting paper should be used and
changed frequently to avoid the risk of cross contamination.

Foods and items containing soil and particulate matter, such as flowers, should not be
inspected by USDA simultaneously on the same table.

Exporters should consider using an adhesive sticker or bar code on each flat to identify the
individual farms. The sticker could be scanned or peeled off by the last retail stablishment
receiving the berries to allow for immediate identification of the farm of origin.

Laboratories should develop better isolation techniques and a subtyping method for
Cyclospora to aid in linking the epidemiologic and distribution data

CDC and the Guatemalan Association of Exporters of Non-Traditional Products should
continue their collaborative working refationship to develop a program of surveillance for
Cyclospora and to continue investigations of potential sources and modes of
contamination.

AL

Marta Ackers, M.D

EIS Fellow

Foodbome and Diarrheal Diseases Branch
Division of Bacterial and Mycotic Diseases
National Center for Infectious Diseases
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Table |

Raspberry farms supplying Exporter A and their links to 18 clusters

Farm | Clusters |1 |2 |3 {4 |5 (6|7 8{9 |10 |11 [12[13 |14 )15 16 |17
| Al63 1618 x |x Ix |x |x {x {x X | x x x x x x x

A4 1618 x | x | x x x |x |x [x x x x 13 X X x

A8 1613 x {x |x |x |x x |x {x |x x x x x x x

A 1613 x {x {x JxIx |x |x x | x L3 X X X X x

A0 1513 x §x |xlx fx |x {x {x |x X X x x x

A7) 1318 x}x |x Ix x |x fx X X x X x x x

A24 1418 X x x x x x X X X X x x x

AB7 1318 x | x x x X x | x 3 X x x X

Al03 118 X X x x x LIB .3 x x X X X

A21 118 x x x x X x I x x x X X

AllY 118 X x x X x X x x X X

A22 10418 x x x x x X X x X

A33 107118 x x x X x X jx x x

A1 10718 x x x X x X X x x

A) 918 x x x x x x X x X

Al6l 918 X X X x x X x X

AL%6 818 x x x X X x X X

A2 18 x X x x X X

9 718 X X X X x X .3

A8% 718 x X x X X X

A3 613 x 1x x x x

AlSd 6/18 X x 13 x x

A0 618 x x x x X X

A150 plit ] x x x x x

A%4 g x x x X

Al32 Mg x X b3

Al108 218 X 3

Al2g Pit3 X x

Al62 118 X X

38 118 X

Al76 1718 X

AS) Hig X

A0 18 X

A3l 1118 hd
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Environmental samples collected from raspberry
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farms supplying Exporters A, B, C,and E

Water

Plant material

Raspberries

Latrine
contents

Al63

Ad

AlTR

A

Al

AlSL

B2

B4R

Bl

Ci

11

Table 3

Raspberry farms supplying Exporter B and their links to S clusters

Farm Clusters | 1 3 4 5
B4 b X X x x
B2 o5 x x x
Bleg &3 x x 3
B1 s x X
Bt us x
812 s 3
s s x
85 2] x

B39 15 x
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Table 4
Fecal coliform results from raspberry farm water samples
Farm Fecal coliform count (MPN/100ml)
Al63 4
Ad 220
Al78 <2
A49 17
A170 >1600
A23 <2
A24 <2
B4 >1600
B2 <2
Bl 17
Table S

Distibution of 25 high-confidence tracebacks to a single
source by exporter

Exporter Tracebacks (%) Reported May exports to
the United States (%)*

A 1825 (72) 27
B 5125 (20) 40
c 025 (0) 12
D 1725 (4) 6
E 1725 (4) 3
F 025 (0) 4
G 0125 (0) 2
1 0125 (0) 7
A B,D,E 25/25 (100) 76

* A’ reported-by each exporter
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Minimum estimates of number of farms and exporters that could account for
25 clusters with high-confidence tracebacks to a single exporter

No. farms No. exporters

—
-

b W
A WNN -

*Which could be any one of four different farms

Table 7

No. clusters accounted for (%)

16125 (64)
2125 (84)
23125 (92)
2425 (96)
25025 (100)

World Health Organization guidelines for bacteriological
quality of drinking-water*

Organisms
All water intended for drinking

E. coli or thermotolerant coliform bacteria

Treated water entering the distribution system

E. coli or thermotolerant coliform bacteria
Total coliform bacteria

Treated water in the distribution system

E. coli or thermotolerant coliform bacteria
Total coliform bacteria

Guideline value

Must not be detectable in any 100 ml sample.

Must not be detectable in any 100 ml sample.
Must not be detectable in any 100 ml sample.

Must not be detectable in any 100 ml sample
Must not be detectable in any 100 mi sample
In the case of large supplies, where sufficient
samples are examined, must not be present in
95% of samples taken throughout any 12-
month period

*The absence of coliforms docs not guarantee the water 1s free of Cyclospora  This 1s partcularly truc if the water 1s
chionnated because Cyclospora (in contrast to coliforms) 1s highly resistant to chlonne
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World Health Organization guidelines of performance objectives
for removal of turbidity and thermotolerant coliform bacteria
in small-scale water treatment

Stage and process Turbidity Thermotolerant coliform
bacteria
Removal’ | Average | Maximum Removal’ | Average Maximum
(%) loading | loading (%) foading loading
(NTU* | (NTU) (per 100ml) | (per 100 -
Screening NA® NA NA NA NA NA
Plain sedimentation | 50 60 600 50 1000 10000
Gravel pre-filters 80 30 300 90 500 5000
(3-stage)
Slow sand filter >93 6 60 95 50 500
Disinfection NA <t <5 >999 <3 25
Distributed water NA <1 <5 NA <1 <]
*Required performance

*NTU, nephelometric turbidity units
‘NA, not applicable, Process not designed to remove turbidity and/or bacteria
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ATTACHMENT D

AN OUTBREAK IN 1996 OF CYCLOSPORIASIS ASSOCIATED WITH IMPORTED
RASPBERRIES

BarsaRA L. HERWALDT, M.D., M.P.H., MARTA-LouisE Ackers, M.D., AND THE CYCLOSPORA WORKING GROUP*®

ABSTRACT

Background Cyclospora cayetanensis is a para-
site that causes gastroenteritis. Until last year most
of the documented cases of cyclosporiasis in North
America were in overseas travelers. In 1996, a large
outbreak of cyclospgriasis occurred in North Ameri-
ca. We investigated this outbfeak.

Methods Health departments solicited information
from clinicians and laboratories on cases of cyclospo-
riasis, which were then reported to the Centers for
Disease Control and Prevention and to Health Cana-
da. We conducted retrospective cohort studies for
the cases associated with events (e.g., luncheons)
and attempted to identify the sources of the impli-
cated food

Results A total of 1465 cases of cyclosporiasis were
reported by 20 states, the District of Columbia, and
2 provinces. Of these cases, 978 (66.8 percent} were
laboratory confirmed and 725 (49.5 percent) were as-
sociated with 55 events that were held from May 3
through June 14. Raspberries were definitely served
at 50 events and may have been served at 4 events.
For 27 of the 41 events for which adequate data were
available (65.8 percent), the associations between
the consumption of berries (raspberries with or with-
out other berries) and cyclosporiasis were statistically
significant (P-:0.05). For all 29 events for which there
were good data, the raspberries definitely came from
Guatemnala (21 events, 72.4 percent) or may have
come from Guatemala (8 events, 27.6 percent}. As few
as five Guatemalan farms could have accounted for
the 25 events for which the raspberries could be traced
to a single exporter per event. The mode of contam
ination of the raspberries remains unclear

Conclusions  This large outbreak of cyclosporiasis
in North America in 1996 was associated with the
consumption of Guateralan raspberries. The out
break illustrates the need to consider that a focal clus
ter of foodborne iliness may be part of a widespread
outbreak and to pursue investigations of the source
of the implicated vehicle. (N Engl J Med 1997,336:
1548-66.)
©1997. Massachusetts Medical Society

YCLOSPORA cayeranensis, previousty called
cvanobacterium ke body, was recently s
tablished to be a cocaidian parasite.'2 Cy
clospora oocvsts do not multiply outside
the host. Afeer fecal exerenon they do not sporulate
and become infectious for davs to weeks.! The par
asie’s matural ceology, infective dose, and host range

arc unknown. It is also not known whether all hu
man isolates belong to the same species (i.e., C. eay-
etanensis), or why in some countries most cases of
cyclosporiasis occur from Aprit through August.t +

Cydlosporiasis has a median incubation period
of one weck, is associated with invasion of entcro-
cytes of the small intestine,*< is manifested by pro-
tracted and relapsing gastrocnteritis, and is treatable
with trimethoprim-sulfamcthoxazole ¢ The oocysts
of C. cavetanensis are 8 10 10 pm in diameter, about
twice rthe size of Cryprosporsdium parvum oocysts,
and are identified 0 stool specimiens by the use of
modified acid-fast and other stains, the cxamina
tion of wer mounts under phase-contrast microsco
py, and the demonstration of autofluorescence 1078
Sporulation of vocysts (i.c., the development of two
wneernal sporocysts, cach with two internal sporozo
ites) definitively establishes the diagnosis,! and tech
niques based on the polyimerase chain reaction®!”
may also prove useful

Before 1996, most documenred cases of cvclospo
rasis in North America were i overseas travelers,
and only three smalt U.S. outbreaks fwirh 2 mani
mum of 45 laboratory-confirmed casesi had been
reported 1 in May 1996, several health depact
ments reported cases of cyclosponiasis to the Centers
Discase Control and Prevention (CDC). Ul
nuately, 978 laboratory-contirmed cases oceurring, in
the spring and summer of 1996 were reported 1o
the CDC and to Health Canada 1420

Although carv in the investigation vartous be
ries, including strawbernies were considered as pos
sible wehicles of mtection, Guatemalan raspberrics
were ulumately implicated. Raspberries were miro
doced o Guatemala i 1987 and first exported
1988, In the past few vears, exports have markedh
mereased, with the United States being the primary
market tor fresh raspberries; exports peak i May
and June (during the rainy scason) and October
through December (the dry season). The possibality
of foodborne transmission of cyclospora has been

tor

Vi the Epdomoloss Beanch, Diason of farasin Discases (5§ H O
and 1he Foedborne and Durcheat Diwcases Bransb, Dirsion of Bacteoal aod
Mot Discases 1N 1A ) Nanownad €enter for Infections Diseases, and 1he
Epadennc Tarethgenee Servicr, Epidenuology Progeam Ottice (M ).

Centers tor Disease Conrrol and Preveanion, Aclaara. Address reprnt o
quests o B Herwabdt st the Contrs tor Disease Controland Provciton
Division of Paravne Discascs, 4770 Butond Hwy NE, Mailaop 122, At

L, GA 30341 3724

*Menbxreot the Cnlespons Woring Croup ase Bisted 1 the Appeomdiy

Reprinted from The New England Journal of Medicne

R3A-134% 1556 (M 20y

1997
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AN OUTBREAK iN 1996 OF CYCLOSPORIASIS ASSOCIATED WITH IMPORTED AASPBERRIES

considcred in previous cases and outbreaks,2128 in-
cluding an outbrcak that occurred in Florida in 1995,
which may also have been associated with Guatema-
lan raspberrics'? (and Koumans E: personal commu-
nication). Our investigation of the large 1996 out-
break of cyclosporiasis definitively established that
cyclospora can be a foodborne pathogen.

METHODS
Epidemiologic lnvestigation
In the spring of 1996, afeer an increase in the numbers of cases
health d

of ¢ was solicited cli-
nicians and laboratories for reports of cases, which werc then re-

A dluster of cascs of cyclosporiasis was defined a5 a group of
two or more cases among persons who, during May 1 through
Augusc 31, 1996, sharcd at lcast onc meal or food item ar an
event {¢.g., 2 lunchcon or conference) and began to have at fease
onc gastrointestinal symptom 12 hours to 14 days later. At Icast
one casc per cluster had 10 be laboratory confirmed; clinical case
definitions for probable cascs varicd (T:bk 1). Health depart.
ments igated clusters P cohort
studies or, for the cluster in Maryland, a casc—ontrol study (Ta-
bic 2). Persons who ateended the events associated with cases of
cyclosporiasis were interviewed about symptoms and their con-
sumption of food and beverages at the event. Univariate relative
risks and odds ratios (for the Maryland cluster) were cakculated
for cxposurc variabics, and two-tailed P values were computed
with the chi-square test o, if appropriatc, Fisher's exact test.

ported 10 the CDC and 10 Health Canada. Thc CbC
health departments 1o have refercnce faboratories (¢.g., the CDC)
stool to the diagnosis and to sub-

CDC for the

mit stool specimens in 2. S percent potassium dichromate to the
of oocyst i

Sporadic cascs were not associated with identified clusters, were
lab 4 d, were ch ized by the o
gastrointestinal symptoms during May | through August 31, and
occurred in persons who had not trateled outside the United
States or Canada during the two wecks before the onset of symp-
toms (the exposure period of interest).

TasLe 1. NUMBER OF LABORATORY-CONFIRMED AND PROBABLE CAsES
Of CYCLOSPORIASIS IN THE UNITED STATES AND CANADA IN 1996, ACCORDING TO
THE MOST LIKELY SITE OF THE ACQUISITION OFf INFECTION.*

LasorATORY-
Conrmnco
Sromaoe:
Locanon CLUSTER-ASSOCIATED CASES Cases Tovaw
LABORATORY
LARORATORY LABORATORY  CORFIRNHD
CONFIRMED  FROMABLET  TOTAL CONFIRMED ¢ PRORARLE
United States !
Colarado 4 10 14 0 4
Connecticur 0 0 0 38 38
District of Columbra 1 8 19 2 13
Flocida 18 42 60 160 178 2
Georgia 0 0 0 s 5 3
Hiinols s ki 54 6 21 60
Lowa 0 o [} 1 1 1
Mane o [ 0 2 2 N
Maryland 2 29 at 5 8
Massachuscres 21 67 88 82 103
New Hampehiee 1 8 9 1 2
New Jorsey 20 2l 4% 62 82
New York 29 &7 116 191 220
Ohies 35 34 oy 9 44
Pennsylvama 5 16 21 X 12
" 1) 14 9 9
1 2 36 7 18
22 27 49 48 70
4 4 £ o 4 8
1 15 16 1 2 R
0 0 0 1 i 1
199 432 631 639 838 270
36 85 91 98 134 189
2 0 3 3 6 o
Sutsotal 39 85 94 101 140 195
Totat 238 @7 725 740 978 1463

“Cases are carcgonized acconding w the most Tikehe site of scquis

conting 1o i place of residence

n of infection cather than a0

1'The aumber of clusier- assadated probable cases equaks the wial nuntber of dusier assaciated «as
he

o mnus the num
(40 4 percent).

d

ber of labaratory -confirmed cases For 21 of
non of infection was serict (minimal co
sl e thece o more davay; fo che other clusers, les e o

32 dusters with probuble e
12, three o mwiee Toose o waren,
woms weee el
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Tasie 2. EVENTS ASSOCIATED wiTH CLUSTERS OF CASES OF CYCLOSTORIASIS 1N 1996, ACCORDING 10 THE STATE OR PROVINGE
IN THE UNITED STATES AND CANADA.*

Owmy  scwms P Vawox rom Assocanon
Locanon Evors Meown ATTack Ravet Soweot  of BemT ITEM wiTh Craosromasa s
NG e
weLL- AMONG
POCY: TOTAL NO. AMONG wHO
TOTAL MENTED OF ATTENDELS ML ATE RERRT
NO. OF SOURCE (MEDUN % ATTLNDEES  CONTAINING v ot o
EVENTS DATA  DATES]  INTERVIEWED)] INTERVIEWED  (TEM <0.05 DENINED TERMINED 20 05
percent number of events
United States
Colorado 1 1 5718 80 (42.5) 412 300 1 1 [ 0
District of 2 1 5728671 64 (44.6) 762 933 ° 0 10 1 0
Columbia
Florida 9 6 5/5-6/14 108 (100) 667 100 4 2 R 0 s
Iinois 3 1 5/106/8 95 (100) 76 957 i ° i 0 o
Maryland 1 0 5/18-6/1  200(28.0) 554 BLO 1 ° [ 0 o
Massachusetts 4 2 5/11-6/13 165 (87.4) 764 100 2 2 2 1 ] 1
New 1 [ryat 40 (225) 100 ND** 0 ° o o ' [
Hampsture
New feney 2 L S/256/1  122(616) 427 532 [] 0 [} ! [
New York 7 3 s/ae/l4 122(7N) s89 850 3 2 50 ' t
Obio ¢ 3 S/18-6/1 259 (744) 660 913 4 i 2 1 ° 3
Peonsybania 2 2 sne 39 (98.4) 61s 771 2 2 [ 0 )
Sowth | [ Y2 H 64 (100) 563 886 1 o io 0 °
Carolina
Texas s S 5/9-5/30 105 (100) s26 100 1 o 4 i 0 )
Vermon 2 1 5/205/23  14(100) 750 00 1 e oo 1 o )
Visginu 1 o 53 72(931) 239 313 o [ 0 o o 1
Canada
Omeanso 7 2 5711679 313 (800) S4S 700§t 0 o8 2 o 3 "t
Qucbee 1 L] 6/5 3¢100) 100 100 (] 0 a I o @
fuead 35 29 5/3-6/14 30359316 56365 9331166 2191 uge 27 e 7 At

“Sce NAPS document 0. 05398 for 5 pages of supplementary material. Ocder from NAPS, </o Microhche Publications, PO, Rox 3513, Grand Conenal
Statiom, New York, NY 10163-3513, Remswe in advance (m U.S. fords only) $11.65 for phorocopics o $5 for microfiche Outside the U.S., add postage
ot $4.50 for up 1o 20 pages, $5.50 for over 20 pages. or $1.50 for mucrifiche. There is a $15 imwuiking charge on at onders filled before pavmein

$The valucs arc the medians of the event-specific ates, which are the perceniages of persanm in 3 particular catcgors whe were <ase panents (s the tirst
subgrup the denominatos includes alt atrendees interviewed. irespective of eaposure in the sccond subgeoup the denominaror inchides alf peraons whio
atc a berey Hem that comtained or may have contained raspberrics and was most strongly implicated). Attack rates were avadable foe all cvenis caaept one
wn iy District of Columbia (for both subgroups), one in New Hamgpahiee (i the second subgroop), one i New ersy (i the second sibgrestp), onc
New Vork (o buth subgroups), and four in Omiano (for the second subgroup)

1« undlear whether raspberrics were served a1t four cvents (if served, they were i frnt Rustun)- o event
that eapberries were scrved), 1w events in Texas (Guatematan raspberrics were in the catablishments on the davs o
ad one evem 0 Ontario (the fruit flan may have wnchoded sasphereses)

$The four catcporics of P valucs are matually exclusive. A T valoe was classtied 25 undetined o 2 row or colmmi ol s the two by 1w Gblc w7
and as H 3 foemat i of the cxpommes was nor condocred

Hampshire (soune guests reportedd
he cvenes and may have been senods

YHum cach muhiday cvent. the starting date 1 shown. In a Case-control study of 3 custer in Marvtaod (a1 an isdopendent bang oy, penons wer
quesnoncd abowe the twn-week period before the onset of dincss and control subpects (well peesons o the fxilit) were gressncd shout the peessd from
Mar 15 10 June |

1012 provided arc the 10tal aumbes of utendees for all events i 2 kocation (the aumber of attendees was appeotanared for 15 avnts) and the medin
eveow-specific iervicw rates {percentages of avendees wha were intcrvicwad)

“*ND denotes aot determined.

HiSuawherrics muy have been served a this event but peobably were aot

1§No daea are provided far anc cvent in Ontario because 00 saspbersics were served; blackberties from Guatemala were served m 3 fruie e, but it
00t knowns whether chey were fresh

§5The vahac is the median of the cventspecific fate, not of the location-specific medions provded m thes column

15For 2 of the 21 events, consumption of the berry inem that inchaded vnly raspbersies was highty coerclared with <o
ems that imcluded other berries.

FEThe sclative risks (a0 odds eatio foe the Maryland cvent) for berry iems of interest for $4 events 3¢ which rasphermics were o could have been worved
nchuded 16 values that were 2.0 (8 of which weee 26.0}, 6 that were < 2.0, 19 that werc intinste (613ck rare >0 anxong cxpusedd peesons but 0 saum
e wha weee aor expused; no o or columes (e i the 1w by two table was o), 6 that were undefined (3 o o column 1ot i the owe- by e
wahle was zeen, and 7 tha were a deterntined (there was s linmal epsdemuobigic investagation of the exposures)

ppoion of one oF nuwe e
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AN OUTBREAK

Tracing of the Sources of the Raspberries
and Environmentat fnvestigation

Tir idenufy the sources of implicated raspberrics, we obined
datws of parchase and shipment. We used airway bill nombers sup-
ghed by importers to :dcnuiv shipments and exportess and then
faewis that w . & well-d d racing
of the source was one in which each step from consumers back 1o
farms was confirmed verbally and in writing (¢ g.. through copics
of inwoices). We visited farms and cxporters in Guatemala ta inves-
figite the ways in which raspberries werc grown and handied. We
also investigated the way in which bories were inspected in the
Miami zirpart. The epidemiologic and soucce data provided here
are those available to the CDC by October 31, 1996.

RESULTS
General Epidemintogic Investigation

A total of 1465 cases of cyclosporiasis — 725
cluster-associated cases (49.5 percent) and 740 spo-
radic cases {50.5 percent) — were reported by 20
states, the District of Columbia, and 2 provinces
(Table 1}. All sites were east of the Rocky Mountains
except the one in Colorado. A little more than half
the cascs were in females (772, 52.7 percent), 41
(2.8 percent) were in children under 18 years of age,
and 3 (0.2 percent) were in persons known to be in-
fected with the human immunodeficiency virus.
Twenty-two hospitalizations (1.5 percent of cases)
but no deaths were reported.

Overall, 978 cases (66.8 pcrccm) were confirmed
by various laboratories. At the CDC, quality-conteol
cxamination of stained slides of stool specimens
from 324 persons reconfirmed 159 of 176 as posi-
v (90.3 percent) and 145 of 148 as ncgative (98.0
peecent). The CDC also demonstrated oacyst sporu-
lation in specimens from 11 persons from five sites.
Most laboratory-confirmed cases (>90 percent) were
associared with diarrhea, loss of appetite and weighs,
and fatigue {Table 3)

Epidemiologic Investigation of Clusters of Cases

Fafty-five clusters of cases associated with atrend-
ance a1 a speaific event were reported {Table 2). The
cvents oceurred from May 3 through fune 14 {Fig.
FA}: 22 (40.0 peccent) were in private residences; 22
wok place in restaurants, clubs, or hotels; and 11
{20.0 percent) occured elsewhere. A total of 3035
persons attended (median, 28 per event; range, 2 to
1000), 1339 (44.1 percent) of whom were inter-
viewed; of these, 772 had an event-associated illness,
725 {54.1 percent of 1339) were designated as casc
panients, and 238 (32.8 percent of 725} had labora-
tory-confirmed cases. The median event-specific at-
tack rate among the persons intervicwed was 56.3
percent {range, 19.0 o 100 percent; information
was available for 53 events). Incubation periads for
cases ranged from 1 to 14 days (by definition, <15);
the median of the event-specific median incubation
periods was 7 days.

the onle type of exposur: consistently associated

96 0" CVCLOSPOI‘"ASIS ASSOCIATED WI‘I’N lMPOﬁ"ED RASPB

with cyclosporiasis was the consumption of raspber-
ries; they were definitely seeved ae 50 events and amay
have been served at 4 events (Table 2). Whereas rasp
berrics were definitely not served at only 1 event (an
event in Ontario at which Guatemalan blackberries
were included in a fruit mixture), strawberries, black-
berries, and bluchemies were not served at a mini-
oum of 13 (23.6 percent), 30 (54.5 percent), and 32
{58.2 percent) events, respectively. Although investi-
gations of three May everts had initially implicated
strawberrics, on recvaluation of the menus raspberrics
cither were included (at an event in Ontario) or may
have been included {at two cvents in Texas) among
the implicated berry items. For ar least 10 and prob-
ably 11 (20.0 percent) of the 55 events, raspberrics
were the only berry served; for at least 3 other events,
other berrics burt no strawberrics were also served.
The median of the event-specific attack rates
among persons who ate the berry items that con:
tained or may have contained raspherries, with or
without other berries, was 93.3 percent (range, 29.6
10 100 percent; information was awailable for 47

TaBLE 3. SYMPTOMS ASSOCIATED WiTH 760 LABORATORY
Coxpraen CASES OF CYCLOSPORIASE IN i UsiTep St
AND CaNADA N 1996 *

No. wirk Symprom!

Srupcon Ho. wrk AvaraRE Data (%1

Durtheat

Lans ot appetite

7307759 195 Ry
4717507 (92.9)
GOR/6SR (92 4)
BRL/644 (90T
236,202 (8373

Yatigue
Weight bss§

Atdonurat Mosting o g
Alwdonunal camps 1w pan

Nauses
Husde, goms, ar ety ahes

Fever§ 3487649 (5363
Chalts 1237252 (49 2y
Hendaihe W6/214147 B
Comsaipaton A7/14R (21.8)
Vusmstmg. 187 /497 (26.8)

“Datz o wmptonts were setable jor 6 cae paticirs, wetading 643
with spocadic cascs and H7 with cluster ssuxated vass The median du
caniom of llness was ¥ 14 days (range, | (o 60) among 417 case paticans
for wham this information was availabl (st least 24 15.8 peecent] were stk
W whea intersiovedy: the duration of diarcheal iHtness was used for 202
wase paicrss fir whom the ducation of she entiec incss was nknoee

$he denominatacs for dte arioas symproms vary hesause not alf sies
colfected dita on aff symproms

The median number of stoals per dav wis 6 (cange, 1 to 48) amantz
the $36 case patients for whum this infremation was svalable The medias
dsation of diarsheal ncss was §8 days drange, 1 o 60) among the 209
case pasients foe whom vy wnformation was available, Ten case paescart
aoted bloody stooks

§The medsan wenght koss wis 3.6 kg (range, 0.9 10 18.2) amang the 3k¢
case patients for whom ths wormaten was available

Tihe medan scif reported. tanpeeatore was 38.3°C {range. 37.2° 10
447 among she 106 <ase pancats fae whon this sforimaion was availabic
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cvents). When we excluded from the 55 events the |
1 event ai which raspberrics were definitely not |
served, the 6 events for which the P value was un- ¢
defined, and the 7 events for which the P value was i

not determined, the associations between these ber-
ry items and cyclosporiasis were statistically signifi-
cant (P<0.05) for 27 of the remaining 41 cvents
{65.8 percent) {Table 2}, When the events at which
only mixtures of berries were scrved or the con-

8
@ &
€
@
&, M United States (47 events)
k: [ Canada (8 events)
s

2

[

1 8152229 5121926 3 10172431 7 34
May June July August

A Date of Event

3%
2 30
4
o 25
2
‘g 204
8 s
0
T 10
o
z % .

o i

1R 1522296 121926 3 101723 317 14
May Jdune July August |

B Date of Onset of Symptoms :

Figure 1. Qates of Events Associated with 55 Clusters of Cases
of Cyclosponiasis {Panel Al and Dates of the Onset of Symp. ¢
toms of 737 Laboratory-Confirmed Sporadic Cases of Cy- |
closporiasis {Panet B} in the United States and Canada in 1996.
In Panel A, the dates of events ranged from May 3 through
Juoe 14. For multiday events, the first day is indicated. For the
cluster in Marytanc, the first day of the two-week pariod about
which comrot subjects in the case-contrel study were ques-
tioned is indicated {May 181

In Panet 8, the dates of the onset of symptoms ranged from
May 1 theaugh August 17. The dates were known or approxi-
mated for 137 of the 740 case patients who reportedly became
#t oo gr after May ¥ 50 percent bacame it by June 3, and 30
percent by June 20. An additional 33 patients with possiblz cy-
closponasis were excluded from the investigation because of
uncertainty aboul whether they became ill on or after May 1.

i
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sumption of various berries was highly corrclated
were also excluded, raspberrics could be specifically
implicated in 10 cvents.

Raspberrics were served frosh, cxcept perhaps at
two cvents (at which their status was unknown or
they werc stored briefly in a freezer). They reportedly
had been rinsed at 33 of 41 events {80.5 percent) for
which such information was available. Raspberrics
were used as garnishes (c.g., for a lemon tart) at 14
or more cvents, with an estimated median number of
raspberries per serving of 2.5 (range, 1 1o 75 for
7 events), and were included in sauces at 4 or more
events, including 2 at which garishes were used.

Sporadic Cases

The 740 sporadic cascs occurred among persons
whose medizn age was 49 years {range, 1 t0 92; age
was known for 717 casc patients), were distributed
approximately equally between the sexes (383 of
739 occurred in females; 51.8 percent), and devel-
oped from May 1 through August 17 {Fig. 1B). The
proportions of sporadic cases in which fresh straw-
berries, raspberrics, blueberries, and blackberries were
reportedly caten were 79.4 percent (501 of 631},
S78 percent {365 of 632), 32.2 percent (138 of
429}, and 19.3 percent {111 of 576), respectively.
Among the 130 cases in which strawberries were not
caten, raspberries were eaten in 65 (50.0 percent);
among the 267 cases in which raspberrics were not
caten, strawbernies were caten in 200 {(74.9 percent).

Tracing of Sources and Environmental Investigation

We attempted to trace the sources of raspberries
for the 54 events at which raspberrics were or may
have been served. Those scrved at alf 29 events for
which we had well-documented data on the source
(Fig. 2 and Table 2) cither definitely were from Gua
renuala {21 evears, 72.4 percent) or coudd have orig
mated there {8 events, 276 parcent, for which at
least one of the raspberry shipments that could have
been used came from Guatemala). The raspberries
served at these events, which owcurred from May 5
through June 14, were shipped from Guatemaby
from Mav T through Junc B: seven exporters, of
which A and B were the largest, shipped to the Uit
cd States throughout this period.

The raspberries for 25 of the 29 cvents (86.2 per
cent} were traceable to onc {(vs. more than onc)
Guatematan exporter per event: 18 of 25 (72.0 per-
cent) to exporter A, 5 (20.0 percent) to cxporter B,
1 {4.0 percent) 10 exporter C, and 1 {4.0 pereent)
o exporter D (Fig. 23. The raspberrics at 11 of these
25 cvents (44.0 percent) were traccable to once (vs.
more than onc) shipment per event (median interval
from shipment to consumption, 7 days; range, 3 to
15}, Overall, the implicated raspbernies for these 25
events contd have been obtaimed from 39 shipments
{May 1 through june 4} 10 cight importers. The stup-
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AN QUTBREAK IN 1996 OF CYCLOSPORIASIS ASSOCIATED WITH IMPORTED RASPBERRIES

Outbreak of

Sporadic cases
{n=740}

.
55 events associsted with clusters’
of cases {n =725 cases}

{ 26events without wel

documented tracing of
sources of raspberties:

25 events traced to 4 avents (. aced to >1 ‘?uaile:ztoéi“hii:;:fm
1 Guatemalan exparter Guatemalan exporter (exporters was unidentified
per event A B EABBEXwCE
T 4 events tos which there
f ;3 I 1 were inadequate or compiex
18 events traced 10 \( & events traced to 1 event traced \{ 1 event traced data -bO:‘: e;bﬂ:";sf‘ ‘e':;!
exporter A exporter B toe rC || to exporter D events. but data implicat
po! xpol xportel po shipments from Guatemalan
‘ + ‘ exporters 8, D.F, 8nd G
ch shio-
Linkage betwaen 36 Linkage betwean 17 & of 55 farms 30f8 tarms e
Tarms that supplied farms that supplied linked ta event linked to event because copies of invoices
"";‘;"" A ‘:r\u up:::ﬂlz :nd were unavailable, but rasp-

4 faems, 16 events: 2 tarrrs,

¥iarm, § evonts: 2 farens,
A evorts; } aem, 3 events:
3 farma, 2 events; 2 facs,
1 event; £ taoms, 0 events

‘besies most fikely came
from Guatemsian exponiers.
A and B {1 event each}

1 event at which raspberries
were nat served but black.

berries from 3 now-defunct
Guatemalan sxporter were

served

Slame, 1 event 2 farms,
Deverts

Figure 2. Flow Chant Tracing the Sources of Raspberries Served at Events Associated with Clusters of Cases of Cyclosporiasis in
the United States and Canada i 1996.

With respect to the 25 eveats traced to one Guatemalan axporter per event, 2 events in Texas were included at which it is not
certain that tes wete served; ies were in the i on the days of the events. Exporter £, a
possibie supplier for throe events, exporied raspberries only from the one farm it owned. A farm was finked 10 an event i i cone
tributed 10 a shipment of raspberties that could have been used at the event. For examole, for exporter A, each of four farms could
have been the source of raspberries served at each of 16 events (not necessarily the same 16 events for each tarm). For the 18
events for which exporter A was the sole possible Guatemalan supplier, 27 shipments (of 92 from exporter A fram May 1 to June
5. the period of interest) were potentially implicated, to which 34 farms cantributed raspberries (of 36 farms that sold to exporter
& throughout the period of interest), A median of 11 farms contributed to each shipment (range, 2 to 28}, which contained a mediar
of 854 &g of raspbetries {range, 182 to 2467). For the five svents for which exporier B was the scle possible Suatemalan supplies,
10 shiprents {of 100 possible for exporter 8 during the perivd of interest} were potentiatty implicated. 10 which 8 tarms contributed
tof 17 1hat sold to exporter B throughout the period of interest). A median of 2 farms contributed 16 each shipment lrange, 1 to &),
which contained 3 medsan of 624 kg of raspberries (range, 454 to 1342)

ments arrived on five airline carriers at four U.S.
ports of entry: Miami (33 shipments, 84.6 percent),
the District of Columbia (3, 77 percent), Houston

* However, as few as five farms — two for exporter A
{2, 5.1 percent), and Los Angcles (1, 2.6 percent). 1
[

and one cach for exporters B, C, and D — could
have accoumted for all 25 cvents {Fig. 2).
Thirty-four of the 36 farms chat sold raspberrics
to exporter A throughout the period May 1 through
June 5 were potential source farms for at Icast 1 of
the 18 cvens linked solely 1o this cxporter. Various
combinations of 2 of the 34 farms could have ac-
counted for all I8 events; cach of 4 farms could have
supplicd raspberries for 16 of the 18 cvents (88.9
percent), and cach of 2 ather farans 0 15 cvents
{Fig. 2} The six most commonly implicated farms

In Miami, which was the port of entry for at feast
one shipment per event for all events except one,
shipments were inspected in four cargo-clearance ar-
cas. Because exporters typicaily combined raspber-
ries from multiple farms in a shipment, even a well-
documented tracing of the source could identify only 1
a group of contributing farms (median, 10 farms per ;
event; range, 2 1o 30} rather than one source farm,
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are in the same region of Guatemala, began harvest
ing simultancously in 1996, and often had raspber-
rics in the same shipments. Five of the farms ob-
rained agricultural water from wells, which varied in
construction, depth, and quality; two of the five
farms also stored well water in reservoirs constructed
of concrete blocks and covered with concrete. The
sixth farm used river water.

Ninc of the 17 farms that sold to exporter B were
potential source farms for at least one of the five
cvents linked solely to this exporter. One of these
aine farms could have supplied raspberrics to all five
events. This farm, which is 25 km from the dosest
of the six most implicated farms that sold raspberries
to exporter A, used well water, which also was stored
in 2 mesh-covered, plastic-lined, dug reservoir.

Agricultural water on the seven most comumonly
implicated farms thar sold raspberries to exporter A
or B and on Guatemalan raspberry farms in gencral
is filtered to remove debris but not micrebes. In the
fate summer of 1996, testing of agricultural warer
samples from the seven farms indicated ar least in-
termittent bacterial contamination, includiag fecal
coliforms or Escherichin coli (data not shown). To
avotd direct contact between berries and warter,
ground-level drip irrigation is used (primarily during
the dry season). However, agricultural water is also
used 1o mix insccticides and fungicides that are
spraved directly onto raspberrics, sometimes as late as
the day they are picked. Berrics are picked and sorted
v hand, packed on the farms in plastic “clamshells,”
usually kept cool thereafter, and flown to the Unired
States withir 36 hours of picking,

DISCUSSION

Qur investigation of a large ourbreak of cvclospo
viasis imphicated Guatemalan raspberries. The strength
of the investigation was in the collective evidence
from clusters of cases associated with 55 cvents, at
vircualty all of which raspberries were served; hun
dreds of sporadic cases; and 29 events for which
there was well-documented tracing of the souwrces of
raspberries. We could not assess the oue magnitude
of the outbreak, most cases were probably undetect
ed and unreported. For salmoncllosis, a more famil
tar and casity diagnosed condition than cyclosporia
sis, the number of cases reported to the CDC
probably represents only 1 to 5 percent of all cases
of infection In a year.2 During routine testing for
«va and parasitcs, stool specimens are not usually cx-
anuned for cyclospora, and many laboratorics do aot
ver have the expertise o dentify it {CDC: unpub
lished dara]. Experienced personnel in 2 fow sites
were instrumental in detecting the outbreak of cy-
closporiasis at its inception in May 1996, and subsc
quent media coverage most hkely Bcibraed the
identification of cases.

Data on rhe sporadic cases, like the dara that we

1554 My 2O, {ee7
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prescnied on the events, support the association be

tween raspberries and cyclosporiasis. The dares of
the events associated with the clustered cases and
the dates of the onsei of symptoms in sporadic cases
were similarly distribured (Fig. 1), which suggests
thar both types of cases were. auributable to the
same type of cxposure. Data from matched case—
control studies of sporadic cases in New York City,
New Jersey, and Florida demonstrated strong asso-
ciations with raspberriests42* (and New York Ciry
Department of Health: unpublished data). Although
not all case patients recalled eating raspberries, ox-
planations include poor recali, which is cxpected for
foods served as garnishes and in sauces, and other
vehicles or mades of transmission for some back-
ground cases. A case—control study in Canada showed
similarly strong, independent associations with both
raspberries and strawberries,' but it was the latest
case—control study conducted and may have had the
maost potential for recall bias.

The data tracing the sources of raspherrics served
at the cvenrs consistentdy implicated Guatematan
raspberries; this finding is especially noteworthy since
raspberries from other countries were readily avail
able during the outbreak period. In April, May,
june, and July 1996, Guaremalan raspberrics repre-
sented only 3.8 percent {14,000 of 368,000 ke,
19.8 percent (109,000 of 550,000 kg, 8.7 percent
(155,000 of 1,786,000 kg}, and 5.1 percent {27000
of 532000 kg}, respectively, of fresh raspbernies
{domestic and imported) shipped within the United
Srates (figures calculared on the basis of government
data?’ ). For cxample, in May 1996, only 36.6 per
cent and 375 percent of raspherries ar market sties
i New York Caty and Newark and in Balumeore and
the Dustrict of Columiya, respectively, were grown
in Guatemala, for Los Angeles and for San Francisco
and Oalland, western sues that did not report Cases,
the respective percentages were 6.7 and 5.3

CGuven that there were many differences i vanous
aspects of the distribution svstems for the imphicated
raspbernes, simultancous and pessistent contandna
tion on multiple farms is the most ikely exphynnon
for the outbreak. We do not know whether the con
wminating oocysts came from humans or amimals
Likewise, we do not know whether the ooeysts werc
unsporulated {e.g., on workers’ hamds), m which
case they would have required at least several days to
sporulate, or had already sporulated {c. g, i sail or
water). The prevalence of human cydospora infec
tion in Guartemala is being investigared by the CDC
Despite some suggestive evidence, 304 1o date no
amimals, including chickens and other birds, have
been identified as rescrvoirs of infection for cy-
clospora isolates that infect humans,

Postulating 4 role for contaminated water is appeal
g becanse waterbore transmission of cvclospora
has been implicated previousty 3113 One hypothesis is
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that raspberries became contaminated through spray-
ing with insccricides and fungicides that had been
mixed with contaminated water. Although we have
not determined how water supplics on different farms
could have become contaminated with oocysts dur-
ing the same period, many water supplies were vul-
nerable to contamination because, for example, they
were suboptimally constructed or maintained wells
ncar deep pit latrines or scepage pits. They may have
been particularly vulnerable during the rainy season
{c.g., from surface-water runoff), which is when the
1996 outbreak occurred. No oocysts were found in
samples of water and raspberries that were tested
(data not shown), but the samples were obuained af-
ter the outbreak period, and the testing methods are
insensitive. Once contaminated, by whatever means,
fresh raspberries may remain contaminated until cat-
en because they are too fragile and replete with crev-
ices* to be washed thoroughly. The high attack rates
noted for most cvents, sometimes despite the con-
sumption of only a few raspberries, suggest that the
infectious dosc of oocysts is low or the number of oo-
cysts per berry was high, or both.

Although the mode of contamination remains un-
clear, our ability 1o pursuc the investigation to the
source of the raspberries resulted from the coopera-
tion of the Guatemalan berry industry. The industry
is now implementing a Hazard Analysis and Critical
Control Point system; in such systems, selected
points in production at which preventive and controt
measures can minimize or climinate hazards are
closcly monitored. 3¢ We have recommended that
potable water (e.g., water from a properly construct-
cd and monitored deep well or water treated in ways
that eliminate chlorine-resistant cyclospora oocysts)
be uscd for drinking, hand washing, cleaning surfac-
cs that touch berries, and mixing substances sprayed
onto berrics. Provision of better sanitary facilities for
workers will decrease the potential for direct or in-
direct contamination of berries. Efforts to decrease
the risk of cross-contamination should focus on the
wdentification of the types of surfaces and cleaning
solutions to use where berries are sorted and in-
spected. The eflect of gamma irradiation on cy-
clospora oocysts is being investigated (Dubey TP
personal communicarion). lnvestigations of the source
of the berries would have been casier if clamshell
containers and invoices had been identified accord -
ing to the source farm (c.g., with bar codes).

{0 summary, cyclospora has now been established
to be a toodborne pathogen. This outbreak is a re-
minder that our supply of fresh produce has become
increasingly international¥” ® and underscores the
need to identity and investigate foodborne outbreaks
promptly, to consider that a local cluster of cases
could be part of a widespread outbreak, and to pur-
sue investigations to the source of the implicated ve-
hicte ® For imported vehicles, international collabo

ration is critical to the success ot the investigation
and to the identification of appropriate measures Hf
prevention and control

APPENDIX

The Cyclospora Working Group included the following (aster-
isks denote members of the Epidemic Intelligence Seevice, Epide-
niiology Program Office. CDC): California Department of
Health Scrvices, Food and Drug Branch — J. Farras and S. Rich-
ardson, Jr.; Connecticut Departinent of Pubtic Health and Addic-
tion Scrvices — R. Nelson; District of Columbia Department of
Health — M. Fletcher and M. Levy; Florida: Florida Department
of Health — D. Katz,* and Palm Beach County Health Depart-
ment — S. Kumar, J. Malecki, and M. Lowdermitk; Lilinois: Lake
County Health Department — L. Mackey and 1. Bell; Maryland:
Maryland Department of Health and Menta! Hygiene — D. Por-
tesi, and Montgomery County Department of Health and Hu-
man Services — C. Lacey; Massachuscetts: Massachusetts Depart-
ment of Public Healch — i Letendre, D. Hamlin, and
R. Knowlton, and Boston Department of Health and Hospitals
— A. Barry, Now Jerscy Department of Heaith and Senior Serv-
ices — D. Chew,* L. Finelli, and C. Geaese; New York: New York
City Department of Health — J. Miller and M. Layton, and New
York State Department of Health — ). Guzewich; Ohio Depart-
ment of Health — E. Salchi; Pennsylvania Department of Health
— A. Weltman; South Carolina Department of Health and Envi-
ronmental Control — V. Caceres® and R. Ball; Texas: Texas De-
partment of Health — B. Bamett,* K. Hendricks, and J. Taylor,
and Houston Department of Health and Human Services —
R. Bell; Vermont Department of Health — S. Schoenfeld; Food
Safety Consulaation and Training — F. Bryan; Canada: Health
Canada — S. Neamatullah and D. Wcrk:r Norlh York Public
Health Department — D. Manucl, Ontario Ministry of Health —
C. Le Ber, Moatreal Children's Hospital — M. Asrieta, and Ag-
riculture and Agri-Food Canada — . Morrison; Medical Ento-
mology Rescarch and Training Unit, Guatemala — R. Klein; Na-
tional Center for Infectious Discascs, CDC: Division of Parasitic
Discases — S. Wahlquist, £, Alfano, M. Eberhard, M. Arrowood,
K. Hannak-Donaldson, M_ Reach,* M. Kramer,* and A. High-
tower, Division of Bacteriat and Myeotic Discases — D. Swerd-
low, ]. Winickoff, and R. Shapiro,* and Epidemiology Program
Ot M. Mcssonnicr.

We are indcbred to the Gratcmaian berry mduary for their coap-
cration and 1o the wany perons and wsseutions, ot timsseed 10 the
fallowing, who assisicd witls the invesignisn: Colorndo: Pitkin Conn-
ty Health Department and Colovado Dpartment of Public Health
and Exvironment, Florsda. Floridn Departwent of Health —
R. Haplins, R. Hammond, and M. Pawtowicz, Palm Beach Consry
Healtly Depariment — R Jolnson, Broward Conney Health Depart-
ment — | Cresanta and K LaFlenr, Marcn Cownty Henfth Depare
wient — N Kermes, Dade Corones Healts Departmens — S, Atlyeriey,
and Hillsborough Connty Healith 1xpastmens — R Sandeison;
Georgia Depastsnent of Human Resonvees — | Kochler, lllinois De-
partment of Healsly — C. Austin and M. Nwarrz; lowa Department
of Public Healds — K. Buccliler; Mane Deparsmcnt of Human Srv-
ices — R. Pricr; Mardland Dparrment of Healels and Mental Hy-
gicne — C. Groves; Masachuserts: Roston Department of Health and
Hospitals — C. Femivg, ). Caron, and | Guun, and Massachuserts
Deparemens of Public Health — B. Marms; New Hampshive Depart-
ment of Health and Husan Servaces — A. Burns; New ferscy De-
partment of Healtly and Senior Serveccs — f. Hofmann, W. Maniey,
v, Wolf, K. Pilot, and E. Dallce: New York: Carucll University Med-
ical College — R. Soarve, L. Ramos, H. Ruberts, Y. Slonim, A. Taylor,
and 1. Daves. New York Cire Department of Health — A. Ebra-
himsadeh, E Grofin, R Hffernan, R Cavicr, A, Chw, . Calder,
A Finc, and | Priov, and New York Stare l):/mumrnl of Health —
M. Cambridge. N. Fang, and 1) Mone: Ohua: Cerv of Akron, Depart-
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ment of Public Health — M. Erme, City of Cleveland, Deparsmens
of Public Health — D. Willis, Cuyshagn County Bourd of Health —
H. Scaife, Franklin County Board of Health — |, Seapletan, Lake-
weod Division of Health — E. Gerski, Mansficid-Richiand Comnty

Sewtly
S-ﬂﬂA,LMgNMA deui,‘ld” Turner;
'l'mv.rl-bm-l)pam-u: Univer-

. i ic Discass — R_ Tansr,
...amspumu«.,h,m.ma W. MacKensic.
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ATTACHMENT E

MONDAY, SEPTEMBER 29, 1997

Imports Swamp U.S. Food-Safety Efforts

By JEFF GERTH
and TIM WEINER

WASHINGTON, Sept. 28 — Since
the 1980's, food imports to the Unit-
ed States have doubled. But Fed-
eral inspections of those imports
by the Food and Drug Administra-
tion have dropped to less than hall
what they were five years ago.

Naw, public-health scientists say
they are seeing more and more
outbreaks of disease linked to im-
perted food, particuiarly fresh
fruit and vegetables,

These are known to have sicken-
ed thousands of Americans, and
those reported cases are a small
fraction of the actual number ol
people made ill, according (o scien-
tists at the Centers [or Disease
Control and Prevention in Atianta

The scientists’ list of outbreaks
in the 1990's implicates imported
foods — including raspberries
from Guaiemala and carrots from

TAINTED IMPORTS

A special report

Peru. strawbernes, scallions and
cantaloupes from Mexico: coconut
miik from Thailand. canned mush-
rooms from China: an israch
snack food. and a multinational
batch of alfalfa sprouts -- in a
variety of infecuious diseases

The increase in imports has
strained the nauon's food-safety
system. said Dr David A Kessler,
the Food and Drug Administrauon
commissioner from 1990 through
February 1997 ~We built 2 system
back 100 years ago that served us
very well for a world within our
borders,” he said in an mETVIEW.
“'We didn't build a system for the
global marketplace.”

Most of the food imported to the
United States 15 wholesome. Con
sumers, kuowtng thai fresh
produce is good for their heaith,
can now buy reasonably priced
fruits and vegetables imported
trom around the world, regardless
of the season, and without ilt effect

But the illnesses that have been

Narcy McG
A parasite rarely seen in this country has. been traced ta raspberries
fram Guatemalan farms like the one where this worman works. Continued on Page A0



135

syrodw] [eqoln) dutwoog AQ pedwem WosAS A197eQ-poo 'S

SHUIL 1A A N L ATTONTEN WP S0 WO 1B0RNE

DaISEIDID . WANKIGHD SmnIuby 23in

s1iodw) Juys
10 satdurexa ase 213}

ey v1 Aes

103 U23q 2ARY V'
a1 £q 5poo) paniodu
jo 51531 yBnoyy;

o1 1894 1581 0
A)ddns je304 jo %
29rjuosiad ¥ 521q19894 PU
iy SR 10 UNABY
o L SISHIB]A
ooz 18207 1%
il 20npol,
“009
L sspunod ja. uda10,
ey HddI WIMON  NWOD  suuMIn unws sworaw  swyn 0% suopyur vl

SYANYD  ANITID $INddY  SIJVHD  SNOWI1  -¥¥vdsy RRET] SNOING  ODNYW -1NYD LITMS  ~MYHIS  SYAVMVA  LINBJIMIN  -3dVHS  -HIIVM SWADAD sjaodi| JI0TA



136

imported along With Some of the produce
-remmmmmhwm-clo{meboom in
- interna trade — 2.boom long advocat-
. ed by the Réagan,  Bush and Clinton Admin-
istrations as crucial 1o economic-growth:
‘There s *'a tension between me o goais
" of safety and trade,” said Mickey Kantor,
President Clinton's first trade rep)
tive, who helped push global trade to the top**

imported from any country with an inferior
food-: sdety system.

‘The Department ‘of Agriculture has such
aumoruy over imported meat and poultry.
But the F.D.A. never acqmred (hll power

or
Dr. Kessfér said inan mlervlew lhzl he

Not a single raspberry grew in Guatemala

a decade ago. They grow today because the
United States helped introduce them.”

ln the 1980's, during .the height of the

Army's ign against left-

of Mr. Clinton's -agenda. " You wan( 1o ogen
‘markets buf fot lower standards. JAnd hats’
easy 10 say, bul very, very difficult to cury

the safety of imported food?" he said. “You
don’t have police power throughout the
world. Inspecting at the border has a limited
value. You're left with real risks.”

Now these risks figure in the political
debate about free trade.

The Clinton Administration wants the
power to sign new free-trade pacts without
Congress's changing the language of those
agreements. Opponents of this ““fast track”
authority raise the food-safety flag. Some
food growers say that the risks from im-
ports are Insignificant, and that the C.D. C.

them.

: _SClenusLi are recognizing that ‘‘free °
trade may present problems that are asso-
clated with Tood poisoning,’. said-Dr, Mar-
guerite A.Neill, an. m!ecuous dISClSC spe-
cialist and a mémber of a Fedéral advisqry .
panel drafting ‘new food-safety standard:
These problems cut both ways: rad:sh -
sprouts from Oregon secds sickened people
in Japan in March, and South Korea said it
detected E.'coli bacteria in a shipment of
_frozen United States beef last week.
.;The problems imports may" pose for
_American consumers include polluted wa-
ter used to grow food in third: Id nations, >
faulty safely systems in countries where the
‘foods are produced, and a lack of natural
immunity to exotic microbes rarety seen in
this country. “*Certain viruses, bacteria and
parasites may be posing a uniqué problem

The C.D.C. says dlseases borne by domes-
tic and foreign foods Kill thousands of Amer-

icans and sicken millions, perhaps tens of
i ulmns. every year - mostly the very
)oung, the very old and the very ill Its
say almost none of those cases are
st . ever traced back 1o their cause. s are

BY YTHE N“MBERS . & they suy, they lack the dara (@ shaw Fow
LAk many people get sick [rom imported f{aod,
wf% and whether that Tood s safor o1 iess safe
A than domestic food.
,,bsvé«j‘”n mﬁz‘;’:ﬂ%%g:i%suéﬁsmf AT Bothsides inthe faxt rack debate use (he
nomber’ ports it examines, Y Centers for Disease Control's data to make
he B their cases — and both sides mischaracrer-

ize what the data show, according 10 the
saipntists -

Now the Administration 1§ preparing 2
preposal to address the problems posza by
imported food — nine months afler an-
nouncing a sweeping food-safcty Initialive
that largely ignored them, and days after a
bill to revamp the Food and Drug Adminis-
tration was passed by the Senate.

The Food Chain

Modern-Day Travels
Of Tainted Products

The United States has its own food-safety

Imported lood
food-related Htems :
tested by (he F. B A

Jcoool
’ |IIII
) IIIll

92 &9 ¥ 96

~if‘th& U.S. because we haven't tended {o'be ™
exposedito them,” Dr. Neill sad. .~ 1

{Dr. Yasmine Motaryemi, 2 World Health's
Organization food-safety scientist, said the,”

organization aiso believed that global trade”
“brings new pathagens into countries which
are notimmune ’

! Those problems were foreseeable — and
foreseen,

~In 1894, a Centers for Disease Control

report said, “As trade and cconomic devel-
opments ke Nafta take place, the globaliza-
tion of food supplies 1s likely 1o have an
increastng impact on {ood-borne sllnesses "

7In 1993, the Food and Drug Administra-
ton. in a memorandum ciung “‘enormous
inefficiencies in the current food-protection
system” and the ‘ever-ncreasing chal-
lenges™ posed by rapidly growing 1mports,
psked the Clinton Admunistration for legisla-
tion giving it power 10 bar all food — includ-
ing fruits, grains, vegetables and fish —

problems at home. Urgent questions about
the integrity of America's food supply were
raised when three American children died
and 144 people were hospitalized after-eating
fast-food hamburgers in 1993. A reminder of
the problem came this summer, when taint-
ed hamburger meat from a Nebraska plant

" made 16 people sick.

But this spring and last, in an outbreak
that attracted less attention, tainted raspber-

ries from Guatemala made thousands of

Americans sick. They were victims.of a
nearly invisible, dimly understood parasite
called cyclospora, a specles almost never
seen in the United States before 1996

To know the story of raspberries and
cyclospora, Dr. Michael T. Osterholm, one of
the nation’s leading epiderniclogists, wrote
recently, ““is to know food-borne disease in
the modern world.”

. nsl guerriltas, the United States Agency for

International Development tried to win over
the peasants by introducing them to the
riches of global trade. Spurred by the Rea-
gan Administration’s Caribbean Basin Ini-
tiative, a 1983 free-trade measure that cut or
eliminated tariffs on imports, the agency
spent tens of millioﬂs of dollus promoting

1t persuaded rural Gua(emalnns to switch
from planting corn and beans for themselves
to growing exotic crops for North Ameri-
cans. It financed Guatemalan expnass wd
American importers who bring raspberries
and other preduce to the Uniled States.

The raspberry trade exploded two years
ago. Guatemala shipped less thau 4,000
pounds of raspberries to the United States in
1992 — and about 700,000 pounds in 1996. The
growers.timed their first harvest of 1996 for
late April and early May, when they would
have the United States market almost com-
pletely,to themselves.

But every April and May, when the spring
rains come to the highlands, thousands of
Guatemalans fall ill. They think something in
the water flowing from the mountains makes
them sick. And when the raspberries came tc
the United States in spring 1996, thousands af
Americans fell ill as well. Many experience
weeks of misery — debilitating diarrhea
severe cramps, chills, fever, nausea, weigh!
loss, depression. 1

The Centers for Disease Control's scien
tists never found cyclospora on the raspber
ries, but they found it in the stools of the
Americans who ate them. And they are fairly
certain that the parasite lay hiding n the
water in Guatemala — the water with whict
the berries were sprayed and irrigated just
before they were picked, shipped and eate;

. fresh and raw days later in the United States

The case underscores the C.D.C.'s recen
warning that “improving the microbiologica
safety of drinking water and food produc
tion™ overseas is crucial “to insure the safe
ty of the increasing amounts of food import
ed to the United States.”

After that experience, American scientist
and Guatemalan growers, working together
did everything they could to prevent anothe
outbreak. But whea this spring came,
happened again: Hundreds, perhaps tho-
sands, of Americans who ate Guatemala
raspberries fell sick

The cyciospora case 15 now the bigges
outbreak of food-borne disease in the Unite-
States in years. The Centers for Diseas
Control count at least 2,300 people sickene:
this year and last. They are “'the tip of th
iceberg, and we don't know how big h
iceberg is,” said Dr. Barbara Herwaldtof th



c.DC. m(luuers(nrmsusecanuolsuu
know little about the parasite:‘But.they es-
tablished - this spring - that . cyclospora is a
common cause of diarrhea in Guatemalan
children, and is still present in the water that
runs through the .. The.C,D.C has
sMwndluapol.luledstmmlnuun'dworld
field can spawn a mysterjous bug that can
sicken a diner in midtown Manhattan.

“We eat out of everybody. else’s garden

now,” said Dr. Dan Colley, director ‘of the
Cemers for Disease Control's? division of
parasitic diseases. And on 2
crowded planet, not everyn
well kepL 5

When- cyclospora struick, in’ the Unned
States sgain this spring, -
growers acted swiftly. First, dney ‘voluntarily
suspended their shipments: Then they kicked
the C.D.C.'s field investigator.off their farms.
Then they denounced the:American sciesi-
tists as snlpers fighting a trade war on behalf
of the growers! Cal.l!omla competitors.

Roberla Castenada, 'vice prsldent of the

Berries C said in an
interview: “Last year the guerrillas were in
the fields asking my workers about their
conditions, asking, ‘Do you have bathrooms?”
And this year, it was the CD.C. The CD.C.is
killing us. They kill us évery time Lhey open
their mouths.”"

Gabriel  Biguria, a-former preslden! of
Gexpront, the Guatemalan agricultural ex-
port group, said his country was the victim
of an unfair trade practice.

“'Cyclospora?" he said. “They can't find it
We find a tremendous possibility that people
in California are using this as a very danger-
ous tool for > protectionism. Protectionist
forces find"bugs or whatever fo pmlccl their
market. IU's a comiercial war.”

This: dlspllle lusuales how science and
politics collide in the arena of tride.

Some’of the biggest food-trade fights have
centered on the safety of American products.
European nations did not want hermone-
injected beel or chlorine-rinsed chicken. So
far, the United States has won those cases.
But now the United States sometimes finds
itseli on the other side of the fence, fighting
with trading partners about the salety stand-
ards for their imports

““Where we see a salety issue, they sec a
trade issue,” said Dr. 1. Kaye Wachsmuth, a
ieading Federal {ood-safety official

* become unimaginably intrica
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The Inspectors

Import Ban Power
For thQ.F.f,D'A' —

- Thmgs were slm;;l‘er ‘when most of the food
Americans ate was grown near their homes,
Traditionally, food iliness came {rom under-

cooked or mishandled domestic meat and

poultry. Today, people depend more on glob-
al trade 1o satisfy their hunger.

. “Goto a restaurant and take a look at your
supper,” said Dr. Robert Tauxe, chief of the
food-borne and diarrheal disease branch at

. the Centers for Disease Control “How many

different continents are on your plate?"
The Inoddﬂindwtﬁlkdwsephleshas

For example, alfalla

were -bought from Uganda and Pakustan,!

among other nations, shipped through the
Netherlands, flown into New York and
trucked around the United Staies, Dr. Tauxe
said

Previously unknown pathogens are being
discovered years after they arrive in the
United States. Take the case of the Peruvian
carrots, which took years to break.

Ih a coming issue of the Journal of Infec-
tigus Liseases, br. O holin and his col-
tes will Tepoit their discovery of a new
stram of B coli baerena, Laked to a ship
ment of casais from Peru. It took them six
vears to connect the new sirain o a 1991
outbresk at a Minneapciis convention

Most of the data an tood-borne disease
come from a relatively small number of
outbreaks at big gatherings — conventions,
restaurants and receptions. Most cases are
never reported at all, said Dr. Osterholm,
Minnesota's chiel epidemiologist.

“If you get an outbreak of 500 people in a
state, but no more than a few in any one
household, you'll never pick it up,” he said.

Because one percent or less of the actual
number of outhreaks are reported, analyzed,
identified and successfully traced back to the
source, the C.D.C. says, its scientists cannot
identify the causes of a great majomy of
food-borne diseases. *

International food-borne oulbreaks, said

Dr. Colley of the Centers for Disease Control,-

are increasing and "‘can be expected to wors-
en as the world moves toward a global food
economy.”

Detecting microbes at the border is about
as effective as detecting illegal drugs

The Food and Drug Administration's in-
spectors test an ever-dwindling fraction of
the 30 billion tens of food now imported into
the Unit€d States. The responsibilities of
individual inspectors have increased, but
their resources have dwindied. They sam-
pled 17,000 foed items in 1996, less than one
percent of 2.2 million food shipments, down
from 30,000 samples, or about 3 percent of 1.1
million shipments, in 1992. ;.

prevenud the

A more fundamental defense — insuring
l.hesa!e(yolfoodllhsmme does not
exist. The F.D.A's Inspectors can seize sus-

pect imports, but they ‘lack. the power to
automatically bar imported food just be-
ceuse it comes from a country with an
r food-salety s
TESS never granted them that
“power. The White House has never publicly
asked for it — until now, as it seeis fast track
authiority for trade pacts that is being seri-
rously challenged in Congress over food-safe-
ty issues. The Administration plans 10 ‘an-
Anounce a proposal seeking to give the Food
“and Drug Administration the new powers
this
need has’ been apparent for years,
Federal food-safety officials said. They cited
the case of the tainted coconut milk from
Thailand. In 1991, {rozen coconut milk pro-
cessed at a Bangkok plant, and exported by a
Thai trading company to the United States,
set off an outbreak of cholera. The life-
threatening disease was thought to have
been eradicated in this country.
““The Thai authorities were unaware of the
ens(ence of the plam ** Dr. Tauxe said. “It
was ”

Nor is it clear that the new powers ‘the
White House is planning to seek’ wuuld have
outbreak.”
can’t. _imaglne an E.DA. mspcctnr in
-very country overseas,” said Peggy Fooc-
geding, a principal author of a Iandmark 1994
study on food-bome pathogens:

The United States is second to none at
stopping food-borne disease after it breaks
out The Clinton Administration says it will
it up public-health and food-safety stand-
ards around the world until they meet those
of the United States, in order to wngure the
safety of imported food

Bul the United States’ public-health sys.
lems today "“cannot properly identify, track
and controt food-related illness, or prevent
to the extent possible, future cases from
occurring,” said a Federal report published
in May as partof a food-safety initiative now
ncaing passage 1 Congress




The Safety Net
Eroding Resources
For Surveillance

some Federal agencies are helping then
foreign counterparts improve their pubiic
health systems But “the limted States can-
not really butld pubhc health structures for
the world” sud Kerri-Ann Jones, a top
White House sowence official

he Chinton AJMUNSTALON Says 1t wants
more survellance, more rescarch, morc
} DA wspectors But “Federal budget con-
Wtraines wall hkely prohibit sigmificant fund
np, mcreases w the tuture” for the F.DA,
wai the (oo safety imnative report pub
hished i May

Many state health departments are oyer-
burdened and underfinanced, i part because
of the ALDS crisis Twelve slates have no
oystem for reportig food-borne disease,
largety because of budget restrictions, pubhc
Twalth officials say

And many countrics are reducing thei
own disease-surveillance abilities. * Econom
o plobzhzation has also increased the need
tor governmental budget austeruy.” and
countries around the world are cuiting
“pending on public health (o streamine their
ceonomies, according 10 a coming study by
World Health Organization officials

o

oL

TAINTED FRUIT Raspberries from Guatemala have made thousands of Americans ill. Mayan women weeded a rapberryfield rewentt

Soentists have  fought new  dise:

s
spread by trade, travel and technology be-
fore One night in 1849, a Briush doctor, John
Snow, had 2 biamstoim  Having reahzed
it cholera was spread by contaminated
water. he nipped the handle off a water purnp
w0t Lundon slum and stopped an epidenne

Global trade, the gigantic pump brnging
the essentials and tuxuries of life, and the
small but rising threat of discase pose more
wntricate challenges for scientists

Dr Kessier and olher prominent scien
t1ts, while acknowledging the problems with
demesuc lood, sard those challenges could be
summarized by two questions

As Lhe world's nations become more inter-
\wined, interdependent and intensety com
peutive, will the rest of the world's standards
become mare like those of the United States,
with its relatively safe water, sound hygiene
and state-of the-art science? Or will the Unit-
ed States. despite its high standards, become
more vulnerable to the rest of the world's
microbes?

“The chatlenge fol Lhe United States,” Dy

Kessler said, “15 [0 rais¢ everyone else’s

standards
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CYCLOSPORA INFECTION

Toronto Public Health is investigating seven outbreaks of Cyclogpora infection refated to food eaten
between May 7 and 15. Cyel 4 infection is ¢qused by a parasite which may be tansmitted by

‘2

ingestion of contaminated food or water.

Two ather outbreaks of the infection have been reported in Ontario.

Cyclospora infection typically causes watery diarthea, loss of appetite and weight loss, bloating,
increased flatus, stomach cramps, nausca, vomiting, muscle aches, low-grade fever and fatigue. This
infection is easily weated with an antibiotic. If untreated, the illness may last for a few days to a month
or longer. People who are not treated may get a relapse of the disease. Symptoms of the disease usually
appear within 7 to 10 days of eating the contaminated food, but may occur earlicr or later.

More than 60 people have become ill with Cyclospora afier attending various events in the City of
Toronto. Peaple who have the above symptoms should contact their doctor.

Toronto Public Health is collaborating with the Ministry of Health, and other health officials to find the
source of the outbreak. Cyclospora infection has becn connected 1o a variety of fresh produce in the
past. Ontario bad outbreaks of Cyclospora infection in the spring of 1996 and 1997,

Although Cyclospora may not be cntirely eliminated by washing, it is always prudent to thoroughly
wash all produce.

-30-

For more information:

Jackie Smith, Communications Manager, 392-1560 ext. 8-7068
Dr. Barbara Yaffe, Associate Medical Officer of Health, 392-7401
Ministry of Health, Communications and Information, 327-4343
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Tel: 416-392-7407
Fax: 416-392-0713

MEDIA UPDATE:

June 19, 1998

‘CYCLOSPORA OUTBREAK

The following information is provided as updating information on the cyclospora outbreak. No new
information is expected unti! Monday.

The Cyclospora outbresk is one cutbreak with 13 confirmed or suspected cl i.0. there were 13
events, such as privete parties, weddings, large functions, where people became ill. These events took
place between May 7 and 23.

Totals clusters and lecstions of clusters:

Total - 13, (11 confirmed by laboratory testing and two suspected):
Breskdeown: 0

— Toronto 8, and one suspected.

- Simcoc County, one and one suspected.

~ York Region, one.

- Lindsay, one.

Nomber of people ill:
About 250 people have confirmed or suspected Cylospara infection; 160 of these are related to the
clusters and 88 are individutls who bocame il], but as far as we know were not at the 13 events.

Number of laboratory confirmed cases - more than 80

Source of outhreak:

The source of the outbreak is still unknown. However, a common item in all the clusters is imported
raspberrics. The Canadian Food Inspection Agoncy has assured us that raspberrics currently for sale in
Ontario are from the United States and Canada. To our knowledge, raspberries from the U.S. and
Canada have never been implicated in & cyciospora outhresk

The investigation:
Health officials arc intervicwing more than 700 poople who attended the various events where peoplc
became ill. We aro looking a1 what they ate and where the food came from.

Current risk:
There is no reason to believe there is any risk with berries currently on the market. These arc grown in
Canada and the United States

Nest media wpdate:
Monday Junc 22.
For mare information call Jackic Smith at 392- 1560 ext 87068
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MEDIA UPDATE
CYCLOSPORA OUTBREAK

June 23, 1998

Dr. Barbara Yaffe, Associate Mcdical Officer of Health, today briefed the Board of Health on the
Cyclospora outbreak.

The Board nsked the Public Health department to provide a detailed report on the outbreak when the
current i is 1 along with recommendations for the labelling of fresh produce with
the name of the couatry or placc of origin. The Board also agked the department to consider
recornmending a ban on the importation of Guatemalan raspberries to Canada, as is currently in placc in
the United States, if they are found to be the source of the current outbreak.

The Cyclospora outbreak is one outbreak with 18 confirmed or suspected clusters; i.c. there were 18
events, such as private parties, weddings, large functions, where people became ill. These events took
place between May 7 and 23.

Number of people fll:

About 284 people have confirmed or d Cylk infection; 170 of these are related to the
clusters and 114 arc individuals who bocamc ill, but as far as we know were not at the 18 events.

Number of Inboratory confirmed cases - more than 150:

Breakdown on cl s and | ions of clusters:

— Toronto 8, and 5 suspccted.

Simcoe County, two confirmed.
— York Region, onc and one suspected.
— Lindsay, one.

Source of cutbreak:

Toronto Public Health is working with local health units, Health Canada, the Ontario Ministry of Health,
the Canadian Food Inspection Agency and the Centers for Disease Control in Atlanta 1o find the source
of the outbreak. However, a common food item in atl of the clusters is imported raspberries. Raspberries
eaten at several of the events investigated so far are believed to have originated in Guatemala. The
Canadian Food Inspection Agency has assured Public Health that raspberrics currently for sale in
Ontario arc from the United States and Canada. To our knowledge, raspberries from the U.S. and
Canada have never been implicated in a Cyclospors outbreak.

The Investigation:

We have interviewed more than 300 of approximately 700 people who atiended the various events where
peaple became ill to find out what they ate and where the food came from.

Current risk:

There is no reason to believe there is any risk with berries now on the market, which erc grown in
Canada and the United States.

Far infor ion on the igation call:
Jackie Smith, G icati Manager at 392-1560 ext 87068

For information on Board of Health reccommendations call:
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A Conceptual Framework to Assess the Risks of Human
Disease Following Exposure to Pathogens

ILSI Risk Science Institute Pathogen Risk Assessment Working Group'~?

Received March 22, 1996; revised July 10, 1996

Currently, risk asscssments of the potcatial human heslth effocts associted with exposurc to path-

ogms nfe wilizing the

rk that was devcioped to sssess risks associated with

many issues lhal arc unique w

not Jimited to, an

of the chomical framework is problematic due to

consideration of short- and long-unn

nisks Cisted Inﬂ) g These include, bur are
th of dary spread,
, and an of conditions that allow the

Ticroorganism to propagate. Tolddres:dmmwn,aworkmggmpwzseonwwdcvelop
mwdfmmmmmembnfhmdlm d with

The fi

that was dcveloped consists of three pbases; pmblem formulation,

mlym (wlnch ncludes dnncunmon of exposure and buman health effects), and risk charac-

the dynamic and fegative patwe of the risk asscasment

process, md lllmvs wide lmmde for plnnmng and conducting nisk assessments in diverse situa-

tions, ¢ach bascd on the common

in the

KEY WORDS: Pathogen risk assessmeng, microbia), framework.

1. INTRODUCTION

The potential for hurnm dlsase associated with ex-
poswre to path ing pub-

gRRDiSMS is & gr
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lic health concern. This concern has been prompied in
part by scveral recent outbreaks of cryptosporidiosis in
the United States, the recent cholera epidemic in South
America, outbreaks of Cyclospora sp. and E. coli, as
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well as a gencrally increased awarcness of the breadth

and itude of disease tated with rb

and other patt -4 This hei d has

highlighted the need for the development of methods o

assess the risks of humen discase due ta cxpasure to
b and other path to assess the efficacy

of (i | contro} in reducing risk, and

Risk Assessment Working Group

operatiop with the U.S. EPA Office of Water, convened
a working group to develop a conceptual framework to
assess the risks of human discase associated with pach-
ogenic microorganisms. The working group was not
asked to critically evaluate or develop specific analytical
methods, but rather to take the opportunity to broadly
consider the entire process of risk assessment as applied
to b and other pathog The working group

1o assess the relative risks ofhumln discase
with exp to various disif byprod:

Ll to infk i

Quaatitative risk has been a valuabl

and widely used tool to assess human health efTects as-

iated with exp to chemicals.™ Infc ion from
these has been i ble to decision mak-
ers responsible for developing regulatory dards, as-
sessing qui aod ducting
risk/benefit analyses. While no less important in terms
of the ing the p ial for and magnitude of hu-
man health effects, the development of an approach to
assess the effects iated with exp o0 path
has ived far less The relatively few quan-
titative assessments that have been conducted for path-
ogens have generally utilized the conceptual framework
that was developed for chemical risk assesstents. ™ As
these risk assessments bave been developed, many com-
plexitics, some of which are unique to the assessment of
risks iated with exp to pathop bave been
noted "' For cxample, a critical id for path-
ogen risk assessments is the potential for changes in
pathogen umcalmmon dun: m growth or death. An anal-

YETSUS

was asked to consider 2 number of issues including: (1)
the dynamic and iterative nature of the risk asscssment
process; (2) the role of risk managers, risk assessors, and
stakeholders; and (3) the wide varicty of potential scc-
narios such as the risk of human discase associated with
in drinking water, iopal water, or
sludge foods, devices, and other media Discussions of
these issues led to the devclopment of a conccptual
fra rk for pathogen risk which is de-
scribed below.

2. CONCEPTUAL FRAMEWORK

Pathogen risk assessment is a process that evaluates
the likelihood of adverse human bcullh effects occurring
following expx to & pathog 1Sm or to
a medium in which occur. A
framework for zsscssmg the risks of human d:snse fol-
lowing cxposure to pathogens is shown it Fig. 1. The
framework is conceprually similar w the National Re-
search Council (NRC) paradigm for human health risk

 as well as the framework for ecological

ogous | for ) risk is chang
in chemi ion as a function of di dati
and ab jon. Additionally, the distrib of patho-

gemc mlcruovgunsms in warer or other media may be
due to clumping or jon, 3 prob-
lem iall I to h
tions of chemical contaminants in water and other media.
However, some complexitics are unique t pathogens.
For example, secondary or person-to-person wansmis-
sion is likely to be unponam ror palhogenlc mxcmor—
ganisms, but less so ch
spread of mdiation and some chemicals my ocour, for
cxample, via contaminated clothing). In addition, there
is the potcntial for short- or long-term immunity from
some mfectious microarganisms. Given these 2!

risk developed by the U.S. EPA.0" The risk
assessment process involves three phases: problem for-
mulation, analysis (which includes characterization of
exposure and human health effccts), and risk character-
ization (Fig. 1). The thrce phases of microbial risk ss-
sessment are described below.

3. PROBLEM FORMULATION

Problem formulation is the first plnse of lhc path-
ogen risk Itis a g Step
that identifies the goals, breadth, mdfocu:nnhensk

the reg Y and policy context of the as-

ities and potential differences from chemical nsk as-
sessment, the question bas arisen as to whether the
concep(ual ﬁ'lmcwtk developed for chemical risk as-
is P for the of risks of

human dlseasc followmg exposure to pathogens.
To address this concern, the International Lifc Sci-
ences Institute (ILST) Risk Science Institute (RSI) in co-

sessment, and the major factors that will need to be ad-
dressed for the To be ingful and
effective, path risk must be scicotifi
cally valid and relevant in both the regulatory and public

health Although risk and risk man-
are distinet p blishing dial be-
tween risk risk 2 and p i
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Framework for Pathogen Risk Assessment

PATHOGEN RiSK ASSESSMENT

Prablem Formulation
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Risk Characterization

Fig. 1. Generalized framework for assessing the risks of human
disease following cxposure o pathogens.

kehold,

during the probl ic lation phasc will
ensure that both societal and scientific goals are met.
A risk assessment may be initiated for a variety of

| 1 o

reasons. For exemple, »

843

and io. The model also de-
scnbesﬂuspmﬁcqwmonswbeaddxused,&enle~
vant ion needed, the methods that will be used
mmlmﬁud&M&eWolimlbc
This ] model provide for

the analysis phase of the asussmem_

4. ANALYSIS PHASE

The analysis phase of the pathogen risk assessment
consists of the technical evaluation of dsta on the po-
lcntiz)uponnen\dhe:lthcﬁccts.mdisbmdmthe

ptual mode] developed during problem fi 1

tion. This phase of two ¢l h
tion of exposure and charecterization of human health
effects (Fig. 2). Analyses of these two elements, while
separate, must be interactive 1o ensu.n-. that the results
are ible (ill d y by the dotted
lines in l-')gs I and 2). Both the chmch:nuhun of ex-
posure and the characterization of human health effects
are infl d by the analytical thod nnd/unoolslh;n
are available. As inf ion is analyzed with

hods, the ysis in turn p fuel for the de-
vclopmm! of more refived methods, which then leads 1o
the refinement of the analysis.

4.1. Characterization of Exposure

kmown to occur on food or |.n watcr (unthouz a
outbreak of discase); thus, it may be necessary to assess
the potential for human risk associated with exposure ta
the pathog A ly, a nisk

initisted becanse of an outbreak where the specific path-
ogen or vehicle of infection (medium of concern) is un-

known. Additi , the risk process may
be initiated lo d:tenmne critical points for control such
as specific water treat-

ment proc:ssr.s ot food handling activities. The risk as-
sessments developed for each of these situations may be
quite different due to the available databasc, the Tegu-
latory comtext for the i

gen may be
ded Ch ization of exp involves aq eval
of the i jon b the pathogen, the
ment, and the human papulahun ‘nuee :lnn:ms of mal~
may be ysis may be i : p 2
th and exp s (Fig. 2).
Ch ization of ex Imi; in the devel-

opment of mcxposutepmﬁl: that quantifies the mag-
nitude and parem of human cxposure for the scenarios
teveloned e £ Jation and as in-

during p
put for the risk characterization.

and the 4.1.1. Pathogen Ch izafi
drivers for the assessment. Therefore, a critical compo-
phase is to Pathogen ch involves d ining the

nent of the probl lati
lhep\upoceofﬂnxiskuscssmcnl and the unique ques-
tions that the assessment is to address.
Onoeth:pmpasccfmtnsk assessment is defined,
the p phase then p to an initia}
chanctenzatun of exposure and health cffects. A con-
ceptual mode] is developed that describes the interac-
tions of a particular pathogen or medium and a defined

properties of the pathogen that affect its ability to be

transmiitted to and cause diseasc in the host. The ability

of a pathogen to causc discasc is influenced by many

factors. Some of these factors relate to the intrinsic prop-

=m5 of tbe pathogen such as phenotyplc -nd g:ncnc
ics that infl and p

ity, and bost specificity. Others relate to th: ability of
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Fig. 2. Analysis phase of the risk assessment framework foc pathogens.

the pathogen to survive and multiply in the be infl d by thc ph stzte of the pathogen in
based in pm on its resxnznce to eavironmenal control the Far p 28 or pamcle
, in turn, may alter vir- association can provide p from

ulcace and pathogenicity. Finauy, deter of the euntml measures and resalt in a highey exposure than
particul iy p ,lnaylk:l__r in dicated lytical results; th '.-‘ gh un-
the d of route of i or portal of cntry, derstanding of ihc niche of a pathogenic mxuootgnmsm
lswellas!h:po(eumlforseenndaryspm\d.nespe» \v|llb= Also rel to a d ion of
cific ch ics that are d will d:pend on lhe is infc on the ability of the
j0 that is deli d during probl pathog: tosurvwe,pems(, and muliply as well as con-
sideration of seasonal differences in occurreace or other
popai disaib The of the path oc-
4.1.2. Pathogen Occurrence step is an ion of all rel factors per-
uining to the occurrence and dismibution of the

Path o N the pathogen.

distribution, and physical state of the path-

ogenic lmmmguusm As put of pathogen occurrence,
it toay be Yy to & ion of
the pathogen in the environmental media of interest and
potential sources of the pathogen. Such estimates may

4.1.3. Exposure Analysis

B 1 h

ysis  involves izing the
source and temporal nature of human exposure. Many



Fr % for Pathogen Risk A

may be inchuded in the lysis. Where pos-
sible, the vehicle, such as drinking water, sludge, food,
clc., is identified as well as the associated unit of ex-
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chancicrization, cvaluation of buman bealth effects, and
quantification of the dose—response relationship (Fig. 2).
ﬂuphmnllmunhsmﬂnwyflhon-plh—

pmn(:&mhofduuofmmned).m ogwllvﬁk!hal ik

size and d of the p iphi oflhnwconheﬂh-s.udw
ulation should be determined. Coasideration of the tem- dose resp ) for the ' loped durr-
pocal natwe or duration of exp route of exp ing problem fe ati Mmasnpnlfwnsk
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4.2. Charscterization of Humaa Health Effects

Characterization of human bealth effects involves
the interactive analysis of three critical components: host
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of quality of life should be stated as well as the asso-
ciated sssumptions and uncertaintics.

4.2.3. Dose-Response Anslysis

This analysis evah the relationship b
dose, ity, and the of clinical iliness
This relationship is plex, and in many

c:macmplmmmsm;wﬂlmbepmmaln

most cases, animal models will be of limited use due to

!he host spe::l.ﬁa!y of most pathogens, and therefore,
will

sample size, the degree to which the of the
lation studied is predictive of the p ial

ity be based on epi-
1 and chnical date. The amalysis will be

Areviesd.

of!h:pap\dluonatnsk.mdlh:sxmlhntybcmemlhc
laboratory strain of the pathogen and strains in the cn-
vironment.

In other cases, data may be avsilable only from
cutbreaks. Thesc cases provide the opportunity to obtain
data in & natural setting, and have many streagths in-
cludmg the ability to assess mccpﬁble suhpapnlnuons

of the pathogen, and 3
Hnw:v:r they are limited by difficulties in recognizing
an of the fuil sp of the ill-

affected by the quality and quantity of data available for
the assessment of human bealth effects, and at least in
some cases, knowledge of the actual dose may be lim-
ited For example, human sutbreak studics may provide
only crude, indirect measures for dose-response assess-
ment such as number of glasses of water consumed.
Similar restraints exist for population experimental, co.
hort, and case-conunl swdics. In situations where the
acwa! dose of microorganisms ingested is known, such
as in human feeding studies, there may be uncertainties

ness, and lack of k edg Re-
gardless of study type, the strengths and bznxtahon: of
the studies should be consideted in the assessment, in-
cluding evaluations of the statistical power of the study

d with the usc of lsboratory strains of the par-
ticular patbogen gs well as with how predicave the re-
sponse of & very select test population is of the
population at risk. A sccond difficulty that may be eo-
analysis is the availability

of data regarding infection. In many cases, infectivity
dah wdl not bc wauabie and therefore the agalysis may

and the vontrol of sy ic bias, especiall! dinad p
confounding and mlsc}usz.ﬁcmon

Coensideration of the severity of the illness associ-
ated with a parti thogen may be imp and

tnay be cupmwed ina vnnety of ways. Some pathogens
may be associated with & high degree of mortality and
therefore severity may be c:qm:ssed as monahty nk
Otber path may be d with g

dmxcs.s and severity may be expressed as the proportian
of illnesses. In addition, the potential for loag-term ifl-
ness may exisy, in which case severity may be exp d

between dose and clinical ill-
ness rather than dose, mﬁ:ctszy and clinica illness,

4.2.4. Host-Pothogen Profile

Usmg information obiained from the host charac.
the of human health effects, snd

in terms of the cost te society such as the proportion of
workdays lost or cost of tm!xmnt ‘When seventy it
hicklioh sy Quring problem

das 2
tien, ;t:smpomxmmwmhdead:ﬁ-
nition of the scvexity scale and how it is measured.

For pathogens that cause long-term clyomic iliness,
it may be desirable to include an of the qual-
ity of human lifc during the illness. Quality of life may
be expressed in a variety of ways depending on the na-
ture of the jllness. For some pachogens, human life cx-
pectancy may decrease, chronic debilitarion may occur,
or quality of life may be affected by cpisedic hcuts of

the dose—mspomc moalysis, the host- pul.hogeu profile

aq ive and/or q of
the nature and potential m:gnmde of adverse human
health effects for the seenarios developed during prob-
Jem larion. A eritical of the host-path-
ogen profile is an assessment of the assumptions and
uncertaintics that arc madc during the analysis. In many
assessments, relevant dats may not be svsilable for all
aspects of the analysis and data may be of questionable
quality. Consequently, a number of assumptions may be
made based on scientific judgment and these should be
described in the bost-pathogen profile. The sssociated

disease. When included in an the

should be described, and quantified where



148

Framework for Pathogen Risk Assessment

possible 2 The analysis is included 0 the
rofile and serves as input for risk charucterization.

S. RISK CHARACTERIZATION

Risk charscterization is the fimal phase of the path-
ogen fisk assessment and results from combining the in-
formation from the exposure profile and host-pathogen
profile. During this phase, the likelihood of adverse hu.
man health effects occxunmuarmxltufadcﬁnedex~
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6. FUTURE DIRECTIONS

The working group developed 3 concepnual frame-
work for uscssmg the nsks of humnn discase following
in water, on
foo(l or associated with other media. The framework: is
coucephully similar to the framework dewlaped for

d risk and ceolog nsk assess-
Toents!" The inclusion of 3 problem fc phase
is similar to the famework for ccological risk assess-

ding of the relationshi infection and
subsequent illness is nceded lc evaltuate the impact of
this assumption. In addition, there is a need to develop
methods to incorporate the impact of critical suscepti-
bility factors such as age and immune status, which are
currently not sounied for. Curvent fisk estimates are
also bascd on the assumption that the probability of in-
fection or illness resuling from one exposure is inde-

pendent of previ P . This Pt lp:axts
the postibilily of P Y or p and
h for ing such @ would
gr:atly lmprov: nsk mau In addmon, mcthcds for
on are

needad. Fmally, there is 2 need to deveiop mcthods to
account for the heterogencous distributions of nncreor—

gamsms md the p f chznga in of
m the as a function of

growth and death.
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SUPPLEMENTAL QUESTIONS FOR THE RECORD
SUBMITTED BY SENATOR MAX CLELAND (D-GA)
Hearings Before The
U.S. SENATE PERMANENT SUBCOMMITTEE ON INVESTIGATIONS
July 9, 1998
THE SAFETY OF FOOD IMPORTS: FROM THE FARM
TO THE TABLE — A CASE STUDY OF TAINTED IMPORTED FRUIT

DR. STEPHEN M. OSTROFF
National Center for Infectious Diseases
Centers for Disease Control and Prevention (CDC)

How many disease outbreaks have been caused by produce grown in the United States?
What was the cause of the contamination of these products?

It is difficult to provide a precise answer. As was highlighted in the oral and written
testimonies, outbreaks of foodborne di arce often inadequately identified,
investigated, and reported, so the existing database is difficult to interpret in quantitative
terms and is likely to underestimate the scope of the problem. Produce carries the special
burden of a generally short shelf-life, rapidly changing geographic origin, and
packaging/retail practices that commonly leave the final user/consumer unaware of its
origins. Given these limitations, existing surveillance data suggest that produce is less
often a source of foodborne disease than are foods of animal origin. Within the set of
outbreaks associated with produce, both domestically produced and imported foods have
been implicated.

Produce can be contaminated with disease-causing microorganisms at all points of the
continuum from farm to table. Qutbreaks of produce-associated illnesses have been
linked, at least tentatively, to contamination during growing by use of unsafe agricultural
water or animal manures (e.g., on a small farm in New England that was the source of a
small cluster of E. coli 0157:H7 infections), during harvest and processing by use of
unsafe processing water and inadequate worker hygiene (e.g., at a field lettuce processing
facility in California that was the source of lettuce implicated in an outbreak of E. coli
0157:H7 infections affecting Illinois and Connecticut in 1996), during retail sale by
unsound food handling practices (the retail practice of “freshening” lettuces heads by
dunking them in a common water bath was suspected to be the mechanism of
contamination of lettuces in an outbreak of lettuce associated E. coli O157:H7 infections
in Montana in 1996. After two muitistate outbreaks of salmonellosis were traced to
tomatoes from the same producer in South Carolina, the tomato washing apparatus was
re-engineered to include on-line chlorination, to reduce the likelihod of product
contamination from processing water), and during preparation by unsound food handling
practices (e.g., arecent outbreak of 4,000 yxigenic E. coli infections in Iilinois
was related to a variety of fresh salads, that were prepared in a catering kitchen that had
no handwashing facilities).
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When other nations suspect problems with U.S. products, do you work with their
investigators to correct the problem? Have other nations banned the import of U.S.
products on the grounds that they may be contaminated? Do you consider these bans to
be legitimate, or are they simply retaliation for U.S. import bans?

CDC often collaborates with its colleagues in Ministries of Health in foreign countries
when they are investigating outbreaks of foodborne illness, whatever the origin of the
food, to limit the impact of foodbome disease on Americans traveling overseas and to
stop domestic commerce of potentially hazardous foods. Recent examples include
Cycloporiasis linked to raspberries in Canada, a botulism outbreak in Argentina, and an
outbreak of E. coli 0157:H7 infections in Japan thought to be associated with radish
sprouts. Questions relating to the use by foreign governments of foodborne hazards in
foods exported from the United States should be directed to USDA or the Office of
Trade.
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Executive Director, Risk Science Institute
International Life Science Institute (ILSI)

* k&

In your testimony, you discussed risk management. What do you think is an acceptable
level of risk? Can all risk of contamination be eliminated?

In quantitative risk assessment, is the source of the product (domestic or foreign,
Europe or Central America) a reasonable factor to consider? Would a risk assessment
that included such a factor be in accordance with international trade agreements?

#
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U.S. SENATE PERMANENT SUBCOMMITTEE ON INVESTIGATIONS
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THE SAFETY OF FOOD IMPORTS: FROM THE FARM
TO THE TABLE — A CASE STUDY OF TAINTED IMPORTED FRUIT

DR. JEFFERY A. FORAN
Executive Director, ILSI Risk Science Institute

1. There is no single acceptable level of risk for pathogens, chemicals, or other hazards to h
heaith. Acceptable risk is a societal determination, which may or may not be influenced by
perceptions of risk (which can be influenced by the nature of the risk, e.g., whether it is
voluntary or involuntary), costbenefit considerations, the level of risk aversion in the exposed

population, wheth ptible sub-populations are of concern, and other considerations. In
many cases, all risks associated with contamination cannot be eliminated. In the case of
Cyclospora, a full, per ban on the import of potentially contaminated fruit may eliminate

a particular source. However, there are likely to be other sources of Cyclospora and other
pathogens; thus, exposed human populations will continue to face health risks associated with
exposure to food- and water-bome pathogens. In these cases, quantitative risk assessments will
provide estimates of the nature and level of health risks in exposed populations.

2. The source of a product may provide insight into whether and how much a particular food
may be contaminated. However, source information will typically provide qualitative
information on contamination. Monitoring is required to characterize quantitatively the level of
contamination as well as the types of pathogens that occur on foods. Such quantitative
information will be most useful for risk assessments for food-borne pathogens.

I do not possess the appropriate expertise to determine whether risks assessments that include
consideration of the source of the product are in accordance with international trade agreements.

1126 Sixteenth St., N.W., Washington, D.C. 20036-4304 * Phone: (202) 659-3306 * Fax: (202) 659-3617 * E-mail: rsi@dc.ilsi.org
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* K Kk

1. You stated that under GATT, the U.S. can only impose standards on growers in other
countries if we also enforce the same standards domestically. I am concerned that in
order to prevent disease in imported products, we will create bureaucratic hassles for U.S.
farmers who are already producing safe food and make it more difficult for them to
compete globally. For example, the Guatemalans have agreed to a strict policy regarding
the water used for irrigation. Would U.S. farmers be able to meet that standard? What
sort of documentation or testing would be required of the farmer?

ANSWER: Let me clarify my comment regarding the GATT rules and domestic
standards. As I understand it, Article ITI of the GATT requires that imported products
be treated no less favorably than domestically produced goods with respect to any
laws or requirements. However, the current GATT rules contain an exception (Article
XX:b) that permits countries to take measures “necessary to protect human, animal
or plant life or health,” as long as these do not unjustifiably discriminate between
countries where the same conditions prevail or are not a disguised restriction to trade.
Therefore, where necessary to protect human, animal or plant health, governments
may impose more stringent requirements on imported products than they require of
domestic goods. The caveat of this exception is spelled out under the Sanitary and
Phytosanitary (SPS) Agreement which states that countries will be permitted to
impose only those requirements which are needed to protect health and which are
based on scientific principles. In addition, it requires that the procedures and
decisions used by a country in assessing the risk to food safety or animal or plant
health must be made available upon request by other countries.

Now to answer your question regarding domestic standards, until the FDA began
developing voluntary guidance for the produce industry last fall, no guidance I am
aware of was available to produce growers on an industry-wide basis. Since then, at



155

22

least two industry groups have developed and issued guidance documents. The
FDA'’s draft document, entitled “Guide to Minimize Microbial Food Safety Hazards
for Fresh Fruits and Vegetables,” was released for comment this past April. None of
these documents discuss the use of microbiological filters for water. Therefore,
considering the expense of this type of filter, which Guatemala now requires be used
on its own berry farms, I suspect very few U.S. growers, if any, use microbiological
filters.

2. To be enforceable under GATT, would the production standards for growers be product
specific, or would they apply to all crops? For example, would the standards for peaches
be different from the standards for apples? Would the standards for tree fruits be
different from the standards for raspberries?

ANSWER: The type and specificity of standards is not spelled out in the general
GATT agreement. However, the United Nations’ Joint FAO/WHO Codex
Alimentarius Commission is in the process of developing a set of international
standards which may be adopted as domestic standards by individual countries who
want to have standards in place and have not developed their own. Some of these
standards are product- or commodity-specific, others are more general guidelines or
codes of practice.

3. What happened to the farms that were not able to meet the standards for export of fresh
berries? Do they continue to export frozen berries, or do they now grow other crops? Do
you know what alternative crops the farmers might consider? Might these other crops be
safe for export?

ANSWER: In the case of Guatemala, many of the farms not able to meet the revised
Guatemalan standards for producing fresh berries for export have gone out of
business. Others only export frozen berries. Still others have switched to other crops,
such as lettuce, to be sold locally. Most of the alternative crops do not command the
premium price that fresh raspberries do and the cost of shipping food abroad makes
exporting less attractive.

Regarding the safety of other crops exported from Guatemala, until the source and
mode of contamination of the fresh raspberries is identified, it is difficult to say with
any certainty which other crops may also be at risk. However, as Dr. Herwaldt
described earlier, the unique morphology of a raspberry makes the survival of an
organism like Cyclospora more feasible.

#



156

Comments for the Record
Hearing on The Safety of Food Imports
July 9, 1998
Permanent Subcommittee on Investigations

Committee on Governmental Affairs
U.S. Senate

Submitted for the record by

Fresh Produce Association of the Americas
30 North Hudgins Street
Nogales, Arizona 85621

Phone: 520-287-2707 Fax: 520-287-2948



157

The Fresh Produce Association of the Americas (Association), which represents the
interests of American companies involved in two-way agricultural trade between the
United States and Mexico, commends the chairman of the subcommittee, Senator Collins,
for clearly stating at the start of the hearings on the safety of imported foods that she does
not intend to indict any country or to single out Guatemala. There have been too many

i does and unfounded allegations against imported foods. All efforts, therefore, to
obtain fair and accurate information are appreciated. The July 9 hearing did much to
establish a record of facts about cyclospora. The subcommittee is to be commended.

The Association, nevertheless, remains sensitive to inquiries on the safety of imported
foods because there is a natural tendency to speak in generalities and not differentiate
between processed and fresh foods. There also has been a tendency not to recognize the
reliability and track record of established importers. Plainly put, not all imports are alike,
and neither are importers. It is both unfair to legitimate businesses and unenlightening to
the public to discuss the safety of imported foods without drawing distinctions and
differentiating various types, sources, and shipper/handlers. For ple, forgery and
fraud are far easier with smaller quantities of certain types of food imports than with
truckloads of fresh produce. Discussions of imported foods, therefore, should be specific
rather than general to avoid maligning innocent businesses, persons, and countries.

There have been too many instances of unfair, unjustified, baseless, and vindictive
allegations of contamination and of food borne illnesses directed against fruits and
vegetables. In reality, fruits and vegetables are not the usual cause of outbreaks.
Unfortunately, the limited number of exceptional incidents have been used to create fear
and distrust in the public mind in magnitude that is completely out of proportion to reality.
Sen. Collins was absolutely correct when she said consumers should not stop eating
imported fruits and vegetables.

We also wish to commend Sen. Cochran for his comment that Congress should keep in
mind the possibility of retaliation against American agricultural exports if Congress were
to create legislation based on politics rather than on science. While our booming economy
allows American consumers to buy increasing amounts of exotic or high-quality food from
all over the world, American farmers are also heavily involved in exporting. World
agricultural trade is important to American farmers, and Congress must be careful that al!
rules, regulations, standards, and restrictions apply equally and fairly to domestic produce
as well as to imports. Otherwise, American farmers will find trade barriers created in
retaliation against American agricultural exports.

We question the assertion by Sen. Cochran that America faces some serious problems
from imported foods. Cyclospora outbreaks were exceptional and, therefore, were
newsworthy. Viewed in perspective, imported foods are no more likely to be
contaminated than domestic produce. Today’s "global village” may hasten our exposure to
uncommon diseases against which we may not yet have developed immunity, but we must
also remember that we are no more immune to common salmonelia than we are to
something we have never heard of before. The solution is not to isolate ourselves in the
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world from quality fresh produce but to become more aware of what we can do personally
and as a society to minimize microbial contaminants as a general matter.

Sen. Lieberman spoke about the low level of inspections of imported foods and about
improving the level of protection for imported foods. The Senator used as example the
cursory inspection of bananas as an indication of the lack of protection. We would like the
Senator to note that as an import commodity bananas are hardly ever mentioned as
problems. Bananas can become contaminated by careless handling during food preparation
but because bananas are pecled before cc ption, they are seldom or ever idered a
problem fruit. It also is important to keep in mind that the FDA's resources are best spent
inspecting foods that are likely to be contaminated than those that have no record of
contamination.

The Senator also should note that the "rate of inspection of imported foods" applies to all
types of foods entering through all ports of entry. Fresh produce entering this country
through established channels, ¢.g. Nogales, Arizona; Otay Mesa, California, etc. are
sampled and tested on a regular basis by FDA. In addition, the importers are established
and known. The best assurance of clean food, therefore, is the combination of established
farmer and shipper with a records of good performance that goes back for years. Such
people have earned their reputations and are more likely to be able to maintain quality,
purity, and wholesomeness of the foods they import than those who may not have a track
record or are sporadically involved in trade.

Dr. Stephanie Smith also noted that only two percent of imported foods are inspected. She
also should explain that that inspection rate is for all types of foods, including canned,
dried, smoked, pickled and otherwise processed foods as well as for pasta, cheese, etc.
and fresh fruits and vegetables. There are as many chances for contamination of canned,
dried, and processed foods as there are for fresh produce. Pasta can contain rodent feces,
dried or canned fruit can contain pesticide residues, and processed foods can contain
heavy metal residues as well as insect parts and other foreign matter. When the wide
range of possible contaminants and sources are considered, the inspection rate could be
viewed as inadequate, but certainly not for fresh produce.

If there is a general concern about the safety of imported foods, in contrast to a specific
concern about fresh produce, the hearing should include a much broader discussion of
contaminants and should include a wider range of witnesses and experts to discuss all
types of imported foods, not just fresh produce.

It is most important and necessary to note that there is no quick way to test for microbial
contamination at this time. Dr. Smith and others noted that, for example, tests for
cyclospora are inadequate. Even tests for pesticide residues take time and since fresh
produce are obviously perishable, tests must be done quickly. FDA, therefore, cannot be
faulted for not conducting "more thorough tests.” At the present level of technology,
FDA and USDA can only perform visual inspections on site, and FDA can do tests for
pesticide residues at faboratories. It is unfair to FDA and USDA to criticize them for not
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having a more thorough inspection system. At today’s leve! of technology, FDA and
USDA can look at each box of imported produce and still not detect certain contaminants,
¢.g. cyclospora. For that matter, FDA and USDA could i inspect each and every box of
domestic produce and still not detect salmonella by visual inspection. They aiso will not be
able to detect cyclospora.

In his comments, Sen. Durbin made the remark that produce samples taken by FDA in
Nogales, Arizona are sent to a FDA laboratory and that the test results are not available
for two days. He also asserted that the inspected produce are sent on to their destinations
while the FDA tests are being conducted. His information is not consistent with current
practices in Nogales among Association members.

In fact, FDA now has test results back in Nogala Arizona in 24 hours virtually all the
time. Furthermore, the led shij is segregated and kept in Nogales until the test
results come back. No rwponslble |mponer m Nogales will ship produce that has been
sampled for pesticide residue testing. Associ bers have devised effective recall
methods but are still willing to hold the produce for one day until the test results become
available.. Virtually all Association members can trace their shipments to their customers
and recail them if necessary,

The Association commends Dr. Jeffrey Foran for noting that there is a critical "data gap.”
The scientific and regulatory communities simply do not know enough about cestain types
of microbial contaminants to make final decisions about controls and prevention at this
time. He also noted that more information is needed on the *level of risk reduction™
because total elimination of pathogens would be impossible. It would be necessary,
therefore, to be able to predict risk. With the level of knowledge now available, however,
that is not possible. Incidentally, CDC's Dr. Stephen Ostroff said cyclospora had been
detected in Papua, New Guinea in 1970. Nearly 30 years later, we still lack much
information, including why only raspberries from Guatemala seem to be affected.

Dr. Foran is also correct in stating that there is a big difference between cost analysis and
risk assessment. While we agree with Sen. Durbin that we should err on the side of safety
and should not place dollar vakues on good health, we believe that we do need quantitative
risk assessment to avoid using gusss work in place of science.

Sen. Durbin called for passage of his bill S. 1465 to create a single, consolidated,
independent agency for food safety. Mn!etheeoncepa is attractive, we believe the effort
would be somewhat similar to rearranging deck chairs on the Titanic. Food safety is better
assured by leaving experts to do their work in their own agencies and concurrently
increasing the level of coordination and collaboration among them. Putting all the food
safety functions in one agency would seem to create a greater risk of non performance,
especially if the agency gets caught in a battle among scientists. In contrast, by having
several agencies involved, food safety efforts can continue even if one agency is slowed
down by scientific debate, court challenges, or legislative oversight, We believethata
small coordinating agency might be appropriate for food safety, but we tend to believe
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that one powerful, all encompassing agency might create more problems than solve them.

The question of equivaiency must be add, d. Too many Senators still seem to believe
that a food safety system similar to the authority held by USDA for meat and poultry can
be created and applied to fruits and vegetables. To prevent legislative efforts from going
in the wrong direction and to stop creating false hopes, the Subcommittee should take up
and discuss the issue of equivalency in detail, as well as the issue of international trade and
mutual obligations under the WTO. Without a clear understanding that there is no
domestic standard to which imports can be held, the false hopes of equivalency will
continue and tend to waste the time and energy of the subcomumittee.

CREESESSORES
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During the spring of 1996, [ attended a buffet luncheon at which a variety of fruit (and
other foods) was served. Abproximately ten days after the luncheon, [ developed acute
gastroenteritis and diarrhea. Several other individuals who participated in the luncheon
developed similar symptoms, which also included nausea, fatigue, loss of appetite, and weight
loss. Upon the discovery of the similarity of symptoms and suspecting a similar disease
etiology, we contacted the Washington, D.C. Public Health Commission and subsequently, the
Centers tor Disease Control and Prevention (CDC) to investigate the potential for food-related

causes of these symptoms.

During the investigation of the nature of these symptoms, I visited my physician to
determine what might be causing my illness. My physician did not, at the time, suspect a food-
borne iilness; rather, he suggested that my fatigue and weight loss might be due to stress and a
very hectic schedule. No medication was prescribed during my first visit. After this visit, we
began to learn, through the news media, of a food-bome pathogen, Cyclospora, which elicited
symptoms in exposed individuals that were identical to my own (and others who participated in
the luncheon). I recontacted my physician upon leamning of the symptoms caused by Cyclospora
infection and the appropriate treatment (antibiotics) for this infectious disease. The CDC
subsequently confirmed the outbreak of Cyclosporiasis in individuals who attended the luncheon.
[ then received medication and was relatively free of symptoms within 14 days. Subsequently,
we learned from the CDC investigation that Cyclospora most likely occurred on the raspberries
that were served during the luncheon, and that these raspberries were most likely imported to the

us.

For several years, the [LS] Risk Science Institute has been developing a method to assess
the human health risks associated with exposure to food- and water-borne pathogens. The
disease outbreak in individuals who attended the luncheon has provided a valuable (although
uncomfortable) personal lesson of the value of RSI's work. In 1996, RSI published an article
entitled A Conceprual Framewark to Assess the Risks of Human Disease Following Exposure to

Pathogens (Journal of Risk Analysis, Vol. 16, No. 6, pgs 841-848). This framework, which was

22-
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developed by a group of 30 scientists convened by the ILSI Risk Science Institute, highlights the
information that must be gathered to fully understand the health risks posed by exposure to food-
or water-borne pathogens. Critical to such an assessment is information on the nature of the
pathogen itself (e.g., where it occurs, its life-cycle, its ability to cause disease), the nature of
exposure to the pathogen (e.g., temporal and spatial factors), host susceptibility, the heaith effects
caused by the pathogen, severity of disease in the host, the nature of the dose/infectivity/response
relationship between the pathogen and the host, and an array of other factors. Unfortunately,
much of this information is not available for many pathogens that infect humans and cause

disease.

For example, with regard to Cyclospora at the time of our outbreak, most physicians and
public health experts did not fully understand the nature of the organism, its occurrence, its
infectivity, and many other issues necessary to characterize the hurnan health risks associated
with exposure to the organism. Even after significant investigation, scientists have still not
resolved several critical issues about Cyclospora, as well as many other pathogens, such as the
nature of the dose/infectivity/response relationship - a key issue in conducting quantitative risk
assessment. Stated in a simpler fashion - we did not at the time of the outbreak, and still do not
know, how many contaminated raspberries one must eat to become infected, or what
concentration of Cyclospora oocysts must occur on a single raspberry to result in infection.

Clearly, the state-of-the-science 1s poorly advanced, and likely incapable of supporting a

cC hensive and c ive risk for Cyclospora. Similar uncertainties confront

4

the risk assessment community with respect to many other food- and water-borne pathogens such

as Cryptosporidium, E. coli, and Salmonella.

Why is risk assessment for pathogens so impertant? Risk assessment is a process that

facilitates the organization of information on health risks posed by exposure to pathogens.

Organization of information on healthrisks is v b of the plexity of such

information and the likelihood that, without such an organizational process, critical pieces of

leading to an understanding of health risks will be missed. Additionally, the use of

indy
infor

3-
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risk assessment methods to gather and organize information on health risks facilitates the
identification of knowledge and data gaps that must be filled to fully understand and characterize
risks. Finally, and most important, a quantitative risk assessment can provide a probabilistic
expression of health risks. This information is critical in assessing the efficacy of control
technologies, in comparing the benefits of different control technologies, in the conduct of
cost/benefit analyses, and in facilitating the development and selection of policy options to
manage health risks. Without a quantitative assessment of health risks, we are left with simple
guesses as to which control technologies or policies are most appropriate to reduce health risks

associated with exposure to food- and water-bome pathogens.

Risk assessment is not a panacea. It will not prevent all human infection and disease.
And, without reliable data, or used improperly, it can even provide misleading information.
However, when used correctly and conducted with reliable data, risk assessment will provide and
encourage the development of information that will lead to informed decision making. It can
also provide predictions of potential health risks, which can then be managed before disease
occurs in human populations. At its best. it could even play a role in preventing the outbreak of
Cyclosporiasis and other pathogen-related diseases. For this reason, adequate resources must be

made available to conduct comprehensive risk assessments for food- and water-bome pathogens,

and to address the many uncertainties and knowledge gaps that pany the risk t

process.

I appreciate the attention of the Committee and will be pleased to answer questions that

you may have.

P
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Good momning. Iam Dr. Stephen M. Ostroff, Associate Director for Epidemiologic Science at
the National Center for Infectious Diseases, Centers for Disease Control and Prevention (CDC).
I am accompanied by Dr. Barbara Herwaldt, also of the National Center for Infectious Discases.
I am pleased 1o be here this moming to discuss CDC’s programs to monitor, prevent, and control
foodbome diseases in the United States. I will provide an overview of CDC’s foodbome disease
surveillance systems and describe cyclosporiasis associated with imported raspberries as an

example of our role in outbreak response.

Although the United States has one of the safest food supplies in the world, the public health
burden of foodborne diseases is still substantial. The Council for Agricultural Science and

Technology has estimated that as many as 9,000 deaths and 6.5 to 33 million illnesses in the
United States each year are food-related. Foodborne disease costs the U.S, economy several
billion doilars annually. A variety of pathogens and toxins have been described as causes of

foodborne disease, and new ones continue to be identified.

In 1997, in response to the growing concern about food safety, the President announced the
National Food Safety Initiative. CDC's collaborative involvement with the Food and Drug
Administration (FDA), the U.S. Department of Agriculture (USDA), and the Environmental
Protection Agency in the ongoing expansion of this initiative responds to the new challenges by

building a national early warning system for hazards in the food supply through enhanced

capacity for surveillance and outbreak investigations at the State and federal levels. Specific

&

activities of the Initiative include expanding the scope of FoodNet, CDC's active fondbome

di surveill ystern, using it to define the true incid of many di d foodbome

&

1



167

infectons and o assass their sources and potemial fo coamol; developing and sndandiving sew
ad eaprd Bagnestic Lechiiues aad molocelas aibérpag, or Engerprating, for odsame
pathogers, nd designing and delivering irainng prgrama for epidemicingaty, lshoraoriam,
md health profeminral:

Fomdbirme Soeaesi dot common amd, in pnnciple, prevengsble. Some of the casses of
foodhoene discases Sat weos [y protdematic ares now well controliisd by sandand
PrEvRRen HITIEE. SU0N 18 pasteunmnng i mill, sppeopnaely manigag the carming of Tood,
s ensersy Sl reifearants and afier fond peeparation arcas am clean s wall maircsned.
However, mew challenpes continug 10 aras, inckding Be incrasseg glotaleation of oer food
supply, larger scale production ind dirfutien serworks, i chnging Sty habits, ared new

efTons are requared oo addnek thess misues

Prevanting fodborme dissass requires & coondinated program ol rsk asssssment and risk
IAnAEEMET involvitg Federal, Stue, zad hoeal agerisei ind nos-govermental parsers. D0
primary sole in This sosedinalerd sifart i fo idenlify foodbome harards, charscionze the risk of
Ezndharee discass, snd sdentify straiegias thal will prewent additional casss. [n 1994, CDEC
issued 4 sralegic plan, Addresing Emirging Dfecriow Disease Theeati: A Prevennion Sraligy
An apdaied vemien of dis plan will be peblistad laier this year  As in the 1994 plan, many
arpects of the sew wermon of the plen deal with seeeging infeotous Tosdbome discises. The
plan complements sections of FOWA'S 1997 Feod Code bnd the Hazesd Asalyin nd Critcs”
Costral Paint {HACCP) Seod safsty programs being imglemented by FDA and 1IR0AY Food

1



168

Safety and Inspection Service (FSIS) and provides a platform from which CDC's role in the

National Food Safety Initiative, which was launched in 1997, can be instituted.

Identification of Foodborne Diseases Problems

A person who b ill with a foodborne di may be part of an outbreak or cluster (a

group of patients who all have the same illness after consuming the same food} or may have
sporadic illness {an iliness that may be an isolated occurrence and not part of a recognized
cluster). Usually, investigations of outbreaks can rapidly determine the source and nature of the

illness and identify the control ded to p additional cases. However, sporadic

illnesses are often not diagnosed or considered to be foodbome. Even if they are recognized as
being foodbome, it is usually impossible, for single cases, to determine which food is the source
of the infection. Because individual sporadic cases are far more common than outbreaks, they

are a prime target for prevention efforts.

Effective public health surveillance is key to identifying and monitoring the prevalence of

foodbome disease. CDC is typically notified of a ial foodb di problem by a State

¥

or local health department or by an astute clinician or laboratorian who notices an unusually

large number of cases of a certain disease. Physician-based surveillance is useful for public

4

where one

health emergencies that require rapid r , such as p ially lethal b

case could herald an outbreak and immediate public health action is necessary. Clinical
iaborateries help detect foodborne diseases by tracking the number of times they identify a

specific pathogen. Clinical laboratory-based surveiltance has identified multiple outbreaks,

including a recent multistate outbreak of Salj lla Agona infection linked to cereal. State
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public heaith laboratories play an important role in further characterizing the strains isolated
from ill people, to see whether there are groups of similar pathogens. Taking advantage of recent
advances in computer technology and molecular biology, CDC has developed PulseNet, a
network of molecular subtyping (fingerprinting) laboratories at State health departments, FDA,
USDA, and CDC, which enhances the ability of laboratory-based surveillance to rapidly identify
clusters of related foodbome infections of certain pathogens, sometimes scattered over large

geographic areas.

Another source of data is CDC's FoodNet, which is conducted in CDC's seven Emerging
Infections Program sites developed as part of the 1994 emerging infections plan. The FDA and
the Food Safety and Inspection Service (FSIS) of USDA are providing financial assistance and
are important collaborators with CDC in this system. The seven active surveillance sites cover
about 7.7% of the U.S. population. These sites actively seek out information on foodbome
illnesses identified by clinical laboratories, collect information from patients about their

ill and conduct investigations to determine which foods are linked to specific pathogens.

As data are collected, this surveillance system provides important information about changes
over time in the burden of foodborne diseases and will help the agencies evaluate current food

safety initiatives and develop future food safety activities.

For these survetllance systems to be effective and for an illness to be identified as caused by a

foodbome pathogen, several things must occur. A person who eats contaminated food and

becomes ill must seek medical or the heaith department. The patient's clinicians

must obtain appropriate diagnostic tests. The lab Yy Its must be reported to the health

4
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department. Information must be assessed to recognize a potential outbreak. Often, not all of

these steps occur, and sporadic ilinesses and outbreaks are not recognized or reported.

Outbreak Investigations

Once an outbreak is detected, the first response is usually from the State or local health
department. When necessary, the State or local health department conducts an outbreak
investigation. Due to limited resources at State and local levels, not all outbreaks can be
investigated and reported. If an outbreak is very large or significant, is thought to involve an
unusual pathogen or unexpected food vehicle, affects multiple states or countries, or when
preliminary investigations do not reveal a source, CDC will often be invited by the State health

departments to participate in the investigation.

When investigating an outbreak of a foodborne iliness, public health officials must combine
laboratory diagnostic techniques and epidemiologic investigative methods to determine both the
causative agent of the illness and the vehicle for its transmission. This involves interviews with
patients and comparison of their responses to those of non-ill persons (control subjects) to
determine which foods are implicated. If a food is identified as the source of illness, CDC
collaborates with FDA or USDA on the investigation and control of the outbreak, based upon

which agency regulates the food suspected.

Approximately 400-500 foodbomne outbreaks are reported by State health departments to CDC
each year, accounting for 10,000 to 12,000 persons with foodborne illness. CDC summarizes the
information in these reports through its Foodborne Disease Outbreak Surveillance System. The

5
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reports provide useful, detailed information on particular diseases and on the type and severity of
outbreaks that occur in various settings, such as nursing homes or schools. Outbreak
investigations can lead to effective prevention strategies, as they are often critical in identifying
contaminated foods that can then be removed from the marketplace and in elucidating the

problems in food production that lead to disease.

Case Study: Cyclospora cayetanensis

CDC’s role in outbreak investigation is well illustrated by the 1996 and 1997 outbreaks of
infection caused by Cyclospora cayetanensis, a recently characterized parasite that causes a
gastrointestinal illness called cyclosporiasis. This illness is typically characterized by watery
diarrhea and other symptoms, such as nausea, abdominal cramps, weight loss, and fatigue. If not
treated, the illness can be severe and prolonged. Before 1996, most of the small number of cases
of cyclosporiasis in the United States occurred in traveters who had been in developing countries,

and only three small U.S. outbreaks had been reported.

When the pattem of Cyclospora infections changed in 1996 and health departments noted cases
of cyclosporiasis in people who had not traveled overseas, CDC was notified promptly. In mid-
May of 1996, health departments in Florida and New York informed CDC that sporadic cases of
cyclosporiasis had been identified in their states. At the end of May, health departments in Texas
and Canada informed CDC that some people who had attended specific events, such as a party,
had become ill with cyclosporiasis. Thus, CDC was notified of “clusters” of cases, which
indicated that an outbreak might be occurring. In June, CDC learned of additional sporadic cases
and clusters in the eastern United States and Canada.

6
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Ultimately, 55 clusters with a total of 725 cases of cyclosporiasis were reported to CDC by 14
States, the District of Columbia, and two Canadian provinces. The 55 clusters were associated
with events that occurred May 3 through June 14, 1996. In addition, 740 sporadic cases that
were not associated with identified events or overseas travel were reported, for an overall total of
1,465 cases from 20 States, the District of Columbia, and two provinces. Twenty-two people are
known to have been hospitalized, but no deaths are known to have occurred. Because in most
foodbore outbreaks, particularly those that involve more than one locality, many affected cases
are unrecognized or unreported, the total number of cases of cyclosporiasis that occurred in this

outbreak may have been much larger than the officially reported number.

CDC played many roles in the outbreak investigation, including serving as the national reference
laboratory for identifying Cyclospora in stool specimens and thus confirming that this parasite
caused the outbreak. This role was particularly important because many laboratorians had not

had experience identifying Cyclospora.

Another role CDC played was to help State and local health departments conduct the studies that
ultimately implicated raspberries as the food item that had made people sick. This aspect of the
outbreak investigation focused on the clusters of cases that were associated with specific events.
Health departments interviewed the people who had attended the respective events about what
they had consumed and compared the responses of the sick and the well people to see how they
differed. CDC assisted in various ways — for example, by helping to design questionnaires,

conduct data analysis, and identify important issues that needed to be addressed in the
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investigations. CDC also assisted some health departments on site with their local

investigations.

As more and more clusters of cases were identified, CDC’s coordinating role at the national level
became increasingly important. CDC sponsored frequent conference calls and a meeting in July
1996 to discuss the findings to date and to help establish priorities for the investigation and
future resecarch. Whereas the investigators from individual States and localities focused on their
own jurisdictions, staff at CDC repeatedly looked for the pattems that emerged as data from the
individual clusters were compiled and analyzed. Fresh raspberries were found to have been
served at virtually all the events, and a strong statistical association was found between illness
and consumption of raspberries. Although the investigation focused on the clusters of cases,
some studies that compared the exposures of sporadic cases and control subjects were also

ducted and i 1; 4 berries.

Y ¢

€«

Another important role played by CDC was that of coordinating public communications as the

investigation progressed. CDC helped improve the i y of the ges that State and

local health departments gave to local media. CDC provided a national perspective about the

break when interviewed by the national media and published articles in CDC's Morbidity and
Mortality Weekly Report to rapidly communicate important findings about the investigation to

the public health and medical communities.

Once it was determined that raspberries were the food item responsible for iliness, the next step
was to determine where they had been grown. This traceback process required close
8
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coordination with FDA, State and local agencies, and industry. The first steps of the tracebacks
entailed determining where the various events took place and where the raspberries that were
served had been bought. The raspberries were then tracked from suppliers and distributors back
to importers, exporters, and farms of origin, looking for common themes at each step. The
available traceback data implicated Guatemala as the common source for the raspberries. By the
time Guatemalan raspberries were implicated, Guatemnala's spring export season had essentially

ended.

Investigators next tried to determine how the raspberries became contaminated. CDC and FDA
sent investigators to Guatemala and to Miami, a major port of entry for imported raspberries, to
explore possible modes of contamination. We were able to observe how raspberries were grown,
picked, sorted, packed, cooled, transported, and inspected. Because no single packing or storage
facility in Guatemala, exporter, type of shipping container, shipment, aitline carrier, U.S. port of
entry or cargo clearance area, importer, distributor, retailer, or food handler was linked to all
events for which we had adequate data about the source of the implicated raspberries, we
concluded that some practice or attribute common to multiple farms was the most likely

explanation for the outbreak.

Although the mode of contamination was not determined, one hypothesis under consideration is
that contaminated water may have been used to mix the insecticides, fungicides, and fertilizers
that were sprayed on raspberries. Good laboratory methods for detecting low levels of the

Cyclospora parasite on produce such as raspberries or in water and other environmental samples
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are not yet available. By the time the clusters of cases were detected, leftover raspberries from

the events were not available for testing.

Although the precise mechanism by which raspberries became contaminated was unclear, FDA

and CDC provided ions to the Guatemalan Berry Commission (GBC) about possible
ways to reduce the risk for contamination. The GBC voluntarily implemented various prudent
measures to improve water quality and sanitary conditions on farms that were going to export to

the United States in subsequent export seasons.

Despite these control measures, another multistate outbreak linked to Guatemalan raspberries
occurred in North America in the spring of 1997. CDC learned of this outbreak in early May
1997, when several health departments informed CDC of clusters of cases that were associated
with April events. Ultimately, 41 clusters with a total of 762 cases were reported, which were
associated with events that accurred April 1 through May 26, 1997, in 13 states, the District of
Columbia, and one Canadian province. In addition, 250 sporadic cases were reported for the
outbreak period, for an overall total of 1,012 cases in 17 states, the District of Columbia, and two
provinces.

Onge again, the investigation, which focused on the clusters of cases, irnpli(;ated fresh
raspbernes, and Guatemala was found to be the major source of the implicated berries. The
outbreak ended shortly after Guatemala voluntarily suspended exportation of fresh raspberries to
the United States at the end of May 1997. The fact that another outbreak occurred despite the
implementation of various control measures suggests either that the control measures may not

10
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have been fully implemented by some farms or that the measures may not have addressed the

true source of Contamination of the raspberries.

These outbreaks in 1996 and 1997 highlighted challenges related to the investigation of
outbreaks of foodborne diseases. Many State and local health departments do not have the
necessary infrastructure to conduct outbreak investigations. Also, because Cyclospora is an
emerging pathogen, most laboratorians lacked the experience and expertise to identify

Cyel

a in stool speci particularly during the 1996 investigation. CDC is developing

P

the capacity to use the Internet to assist laboratories in identifying parasites such as Cyclospora
in patient specimens. However, many laboratories do not yet have the necessary equipment to

take advantage of this technology.

New Challenges-New Opportunities
As we draw to the close of the 20th century, we face new paradigms for foodborne disease due to
the globalization of the food supply, the large-scale nature of food production and distribution,

and the continuing recognition of new foodbome pathogy CDC add these issues by

harnessing the technology of electronic telecommunications and computer systems, developing

Y

state of the art molecular fingerprinting techniques, integrating its di p tion and
activities wilh food safety programs in FDA and USDA, and building active epidemiologic and
laboratory-based surveillance programs in collaboration with our State and local partners.
However, much work needs to be done to build the necessary architecture for a truly sensitive

and responsive early waming network. Building investigative and laboratory capacity in all of

our State partners, enhancing our collaborative activities with international pariners where,

11
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increasingly, some of our food supplies originate, and improving the qualitative and quantitative

understanding of critical food safety problems are important p of CDC's resp
CDC has been working with the Council of State and Territorial Epidemiologists and the
Association of State and Territorial Public Health Laboratory Directors to enhance core
surveillance capacity and to assure that the appropriate architecture exists. A 21st century

syster is needed to confront 21st century chailenges.

Counclusions
In conclusion, strong Federal, State, and local public health surveillance networks are the

foundation for rapid identification and investigation of infectious di threats, including those

illnesses that are caused by foodbore pathogens. Foodborne diseases remain a challenge for

public health. To add this challenge will require continued i in our public health
infrastructure and strong partnerships among State and local health departments and Federal

agencies.

Thank you for the opportunity to discuss the surveillance of foodbome disease. We willbe

happy to answer questions you or other bers of the Sub ittec may have.
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