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Childhood Lead PoiSoning Associated with

Tamarind Candy and Folk Remedies
———California, 1999—2000

Lead poisoning affects children adversely worldwide. In the United States, elevated
blood lead levels (BLLs) (>10 g/dL) result primarily from exposure to lead—based
paint or from associated lead—contaminated dust and soil; however, other sources of
lead exposure, including folk remediés, Mexican terra cotta pottery, and certain
imported candies, also have been associated with elevated BLLs in cHildren (7). This
report describes five cases in California of lead poisoning from atypical sources.
Health—care providers should be aware of the potential hazards of certain food
products, and community members should be educated about potential sources of

lead poisoning for children.
Case Reports

Cases 1 and 2. In March 1999, twe Hispanic children residing in Stanis\laué County in
the C‘entral Valléy, a boy aged 4 years and his sister aged 6 years, were identified
during routine screening by California’s Child Health and Disability Prevention (CHDP)
Program. The boy had a BLL of 88.0 g/dL and the girl a BLL of 69.0 g/dL. Both
children underwent chelation therapy. Their parents had not traveled recently outside
the United States but had used greta, a Mexican folk remedy (taken commonly for
stomachache or intestinal iliness) that usually contains high levels of lead. No pottery
in the home tested positive for lead, and tests on paint and dust from their home did
not indicate high lead levels. Greta powder collected from the family’s home had
770,000 parts per million (ppm) of lead, and miniblinds on the windows of the home
tested positive for lead by swab. Imported candies, including Dulmex—brand Bolirindo
lollipops, which were identified later to be contaminated with lead, were found in the

home.

Case 3. In May 2000, a Hispanic boy aged 4 years residing in Fresno County was
identified during routine CHDP screening with a BLL of 26 wg/dL. His family had



moved to California recently from Oaxaca, Mexico, where they had used a ceramic
bean pot and water jug regularly. An environmental investigation did not reveal high
lead levels in dust, paint, or soil, but tests on imported candies collected from the
home revealed a candy wrapper with a lead level of 16,000 ppm. The child’'s BLL had
decreased to 13.2 pg/dL by F‘ebruary 2002.

Case 4. In June 2000, a Hispanic boy aged 2 years residing in Orange County was
identified through routine screening as having a BLL of 26 pg/dL. The family’s house
was built in 1963 and had been renovated during early 2000. Tests on soil, paint, and
dust in and around the child’'s home did not reveal high lead levels. The child had been
given greta and azarcon (a folk remedy that usually contains substantial amounts of
lead) and had eaten various imported tamarind fruit candies purchased routinely by his
family in Mexico. High lead levels were found in one of the three brands of imported
candies the child had eaten. A Dulmex—brand Bolirindo lollipop had levels of 404 ppm
and 21,000 ppm of lead in the stic‘k and wrapper, respectively, and 0.2 ppm and 0.3
ppm in the candy and seed, respectively. Subsequent tests by the Food and Drug
Administration (FDA) confirmed high lead levels in the wrapper of this product, and a
public health warning was issued by FDA and the California Department of Health |
Services (CDHS).

Case 5. In August 2000, a Hispanic boy aged 4 years residing in Los Angeles County
was identified through routine screening by California’s Medicaid program with a BLL
of 22 ug/dL. When the child was tested at age 1 year, he had an acceptable BLL of 5
- g/ dL. Family members reported that he had been eating Mexican candies regularly
for 3 years but denied use of folk remedies and imported pottery. An environmental
investigation of their apartment, which was built in 1986, did not reveal high lead levels.
The child was born in the United States and had not traveled to Mexico, and
investigators identified no other potential sources of lead other than the Mexican
candies. The family was advised not to allow the child to eat Mexican candies. As of
December 2001, thevboy's BLL had decreased to 11 wg/dL.

Reported by: JG Courtney, PhD, S Ash, Childhood Lead Poisoning Prevention Br,
California Dept of Health Sves. N K/Zoatr/'c/\j, MPH, S Buchanan, PhD, P Meyer, PhD,
Div of Environmental Hazards and Health Effects, National Center for Environmental
Health; D Kim, MD, L Brown, MD, EIS officers, CDC.



Editorial Note:

The findings in this report underscore the importance of routine screening for lead
and of conducting a thorough risk assessment of children with elevated BLLs including
taking a complete history and environmental sampling. Although household paint and
resulting contaminated dust and soil are the most common sources of exposure, all

sources of lead poisoning should be identified and removed.

Of approximately 1,000 cases of elevated BLLs among California children that were
reported to CDHS during May 2001—January 2002, candy produced in Mexico was
identified as a possible exposure source in approximately 150 cases. When children
eat lead—contaminated candies, exposure can exceed FDA'’s provisional tolerable daily
intake level (PTIL) for lead of 6 g in a typical 30-g food serving. FDA's PTIL
corresponds to a lead intake capable of elevating the BLLs of a small child by 1 pg/dL.
In the cases described in this report, the wrappers often contained amounts of lead 4
that could greatly exceed FDA’s PTIL if the lead were to leach into the candy. In
addition, a substantial quantity of the lead could be released into saliva by a child
licking the wrapper. When conducting investigations of lead exposures, clinicians and
health educators are encouraged to consider inquiring about these products, together
with folk remedies and the use of’ imported pottery, as potential 'sources of lead

" poisoning.

Lead poisoning associated with tamarind candy has been reported previously (2—3¥).
Although the lead content of the particular candies that the five children described in
this report ate could not be measured because the candy had been eaten, substantial
concentrations of lead were found in the wrappers in four cases. Because the candies
are sticky and can adhere to the wrapper, the children might have ingested lead from
the wrapper; in addition, other sources of lead exposure (e.g., greta consumbtion) were
found. In the cases described in this report, the frequency of eating Mexican candies
and the brands eaten were not always ascertained. An investigation is ongoing to
determihe which specific candy products are contaminated with lead. CDHS has
identified lead in several other tamarind candies. In addition, FDA has embargoed food
products containing tamarind fruit from entry into the United States because of filth

from insects, rodents, and other pests.

These cases illustrate successful cooperation between FDA and state and local

health departments to identify lead—contaminated products. Health—care providers



should be aware of the potential hazards of food products, including candy, when
evaluating a child with an elevated BLL. In addition, increasing education efforts are
needed to inform persons in Hispanic communities that certain Mexican candies,
pottery, and folk remedies can be potential sources of lead p'ovisoning for children (6).
Additional information about childhood lead poisoning is available from CDHS at
http://www.dhs.ca.gov/ps/deodc/childlead and from CDC at
http://www.cdc.gov/nceh/lead/lead.htm.
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Lead Poisoning Associated with Imported |
Candy and Powdered Food Coloring —

California and Michigan

Although the most common source of pediatric lead poisoning is dust within the home
that contains deteriorated lead—based paint from walls and windowsills, other less
common sources (1-3) can result in excess exposure among children (i.e., blood lead
levels {BLLs} greater than or equal to 10 ug/dL). This report describes two cases of
pediatric lead poisoning associated with eating imported candy and food stuffs and
underscores the importance of thorough history—taking to identify unusual sources of

lead exposure. Case 1

In 1993, a 6—year—old boy in California was identified by routine screening during a
well-child examination as having a BLL of 59 ug/dL. During 1993-1997, he underwent
chelation therapy seven times to reduce his BLL. His five siblings, ranging in age from
11 to 17 years, also were tested within 9 months of their brother and had BLLs of
35-46 ug/dL; the mother had a BLL of 26 ug/dL. In 1995, two cousins, aged‘ 3and 7
years, were identified with BLLs of 50 ug/dL and 57 ug/dL, respectively. In addition, a
ninth child (a niece of the index case patient) was born in 1996 and had a BLL of 26
ug/dL at age 1 year. '

No potential source of exposure was identified for the children and mother. However,
on review of serial BLLs, elevations coincided with the return of the maternal aunt

from visits to Mexico.

In 1997, repeated questioning of family members revealed that the aunt had
transported in her personal baggage tamarindo candy jam products, produced in
Mexico and restricted from importation into the United States since 1993, and had
given it to the children. Although the family had been cautioned about the ingestion of
ethnic remedies, they were unaware of the potential dangers of ingesting candy

packaged in ceramic jars from Mexico.



No product was available from the family for analysis. The California Department of
Health Services issued a health alert on April 3, 1998, warning consumers to avoid
eating these products. In addition, the Food and Drug Administration (FDA) initiated
administrative actions to prevent future importation of these products into the United
States (4). Case 2

In May 1997, a 3-year—old boy in Michigan had a BLL of 27 ug/dL. His 2-year—old
brother had a BLL of 36 ug/dL. Subsequently, theif home was cleaned professionally
with a trisodium phosphate solution and a high—efficiency particulate air (HEPA) filter
vacuum; interior dust samples were found negative for lead. Despite extensive
history—taking and several environmental investigations of both the home and the

father’'s workplace, no source of lead was determined.

By January 1998, the two brothers and both parents had BLLs of 50 ug/dL to 60
ug/dL. The brothers’ BLLs increased after chelation therapy. In April 1998, samples of
household spices were analyzed; no significant lead levels were found in any spice

except lozeena, a bright orange powder used by Iragis to color rice and meat, which
contained 7.8%—8.9% lead.

Nine of 18 extended family members subsequently tested had elevated BLLs ranging
from 25 ug/dL to 84 ug/dL. Elevated BLLs were found only among maternal relatives
who had eaten food prepared with a single supply of lozeena. The lozeena had been
purchased in Iraq and brought into the United States by the maternal grandmother.
The contaminated lozeena was removed from the affected households, and the family

was encouraged to destroy any frozen foods made with this supply of lozeena.

Customs officials were notified about the possibility of travelers bringing
contaminated lozeena into the United States from Iraq. Educational materials were
translated into Arabic, and health alerts were sent to local physicians. The Oakland
County Health Department screened 212 persons in the community for lead, and no

other elevated BLLs were identified.

Reported by: JS Dorfman, MD, Childhood Lead Poisoning Prevention Br, A Quattrone,
PhD, Food and Drug Br, California Dept of Health Svecs; RM Jacobs, PhD, San
Francisco District Office, Food and Drug Administration. N Batarseh, CW Bird, MD, WT
Carlson, MPH, ER Dorshow—Gordon, MPH, MR James, EV Reinke, MSN, R Rowney,
MPH, Oakland County Health Div; KD Butler, JD Park, MPH, Michigan Dept of
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Agriculture; D Johnson, MD, State Epidemiologist, Michigan Dept of Community Health.
Lead Poisoning Prevention Br, Div of Environmental Hazards and Health Effects,
National Center for Environmental Health, CDC. k

Editorial Note:

Because lead poisoning in children can result from multiple sources, successful case
management requires a systematic review of all potential sources of lead exposure.

This review includes thorough history—taking and home inspection to prevent further
lead exposure or clinical lead poisoning and to avoid increased lead absorption should

chelation therapy be required.

When a child’s BLLs are persistently elevated and case—management efforts fail to
identify a source, screening other members of the index household for blood lead
should be considered. Detecting excess lead exposure in more than one family
member of the same household can be important to directing the investigation toward
a shared source of exposure. Blood from other household contacts, extended family,
or visitors that may regularly share this exposure source also should be screened for

lead.

Several commercial retail lots of the tamarindo jeliied fruit candy were embargoed by
California in 1993 because of high lead levels in the product. The tamarindo products
still are being sold in California thr(;ugh ethnic markets, swap meets, and itinerant
vendors. Persons frequently bring these products into the United States in small

- guantities while traveling from Mexico. These products can be found under the brand
names Margarita—brand Tamarindo Pulpa (with and without chili), Licona—imported
Tamarindo, Picarindo—brand jellied tamarindo candy, and Jarrita Chonita—brand jellied
tejocote candy with chili. All four fruit—derived products are packaged in stoneware or
terra cotta ceramic jars. The lead—based glazing applied to the jars appears to be the
major source of lead in these products. Improperly fired lead—glazed pottery is a
well-known source of food adulteration (1, 3, 5). Candied jam in green jars had the
highest lead levels. Both tamarindo and tejocote fruits are acidic, which increases lead
leaching. However, some jams from plastic—lined jars contain substantial amounts of
lead and may have been contaminated with lead from another source. Chili, an
ingredient in some of these products, can be contaminated by lead through the

practice of air—drying or fuel-assisted drying in Mexico, where leaded gasoline is used
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as fuel (R. Jacobs, PhD, FDA, San Francisco District Office, personal communication,
1998).

FDA recommends a 6-ug per day tolerable limit for dietary intake of lead for children
aged less than 6 years to prevent the more subtle adverse neurologic and behavioral
effects of lead exposure (6). A typical serving of 60 g of the tejocote product could
expose a child to 6.7-1956.0 ug of lead; the same serving of the tamarindo products
would provide 11.4-36.0 ug of lead.

Spices occasionally have been implicated as lead sources in other countries (T.
Venkatesh, St. Johns Medical College, Bangalore, India, personal communication,
1998). Lead is sometimes added to certain ethnic foods or food supplements to impart

a yellow or orange color or a sweet taste or to increase weight (7).
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August 22, 2003 / 52(33); 788-791

Suspected Moonflower Intoxication ——
Ohio,. 2002

During October 11—November 20, 2002, the Cincinnati Drug and Poison Information
Center (DPIC) received notification of and offered treatment advice for 14
adolescents in the Akron/Cleveland, Ohio, area who became ill after intentional
exposure to toxic seeds that DPIC identified as Datura inoxia (Figure). All became ill
shortly after eating the seeds or drinking tea brewed using the seeds. All patients
recovered fully after treatment. This report summarizes these cases, discusses the
characteristics of the various plants known commonly as “moonflowers,” and
underscores the need for awareness of the potential toxicity from recreational use of

a plant.

Of the 14 patients, 12 (86%) were male; median age was 17 years (range: 12—19
years). All 14 patients reported to the emergency department (ED) with
anticholinergic signs and symbtoms, including dilated pupils, tachycardia,
hallucinations, and urinary retention. Signs and symptoms typically lasted 24—48
hours, and the ililness resolved with supportive care and benzodiazepine administration.

No long—term effects were documented.

On November 5, a local newspaper described some. of the cases of “toxic seed”
exposure. Use of the common name moonflower had led to some confusion about
which of the several moonflower plants were involved in these exposures. Parents ‘of
several adolescents who ingested these seeds as a group reported that the seeds
were from a moonflower plant, specifically D. /noxia, and noted that this plant was
cultivated widely and available in local garden stores. On the basis of clinical
presentations and a photograph taken of a plant submitted to the ED by one of the

parents, a toxicologist at DPIC agreed that 0. /noxia was the source of these ilinesses.

No reports of moonflower exposure or moonflower information calls in the
Akron/Cleveland area during 2000——2001 were found in the DPIC database (DPIC,
unpublished data, 2002). Calls about poisonings with D. stramonium, a commonly

abused plant related to D. /noxia, did not increase substantially during the same period.
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Reported by: R Goetz, PharmbD, E Siegel, PharmD, J Scaglione, PharmD, Cincinnati
Drug and Poisorn Information Center, Ohio. M Belson, MD, M Patel, MD, Div of

Environmental Hazards and Health Effects, National Center for Environmental Health,
cDC. ‘

Editorial Note:

Moonflower is not on the U.S. Drug Enforcement Agency’s list of controlled
substances, but local law enforcement measures in the Akron/Cleveland area prohibit
selling seedpods for illicit use. The cluster of moonflower exposures reported to DPIC
might represent a new form of substance abuse in the Akron/Cleveland area. The
illicit use of this plant might be related to the increasing knowledge of moonflower's

- hallucinogenic properties combined with the local availability of this plant.

Plants with large fragrant flowers that bloom at dusk are referred to as moonflowers.
Poisindex® lists two species as moonflower: Jpormoea muricata (p’urple moonflower)
and [ alba (white moonflower) (7). Ingestion of I muricata might cause hallucinations
and cholinergic effects such as diaphoresis, salivation, lacrimation, and diarrhea.

Neither hallucinations nor other anticholinergic effects occur with £ a/ba poisoning ( 7).’

The clinical features of cases reported.to DPIC are most consistent with the
anticholinergic properties of Datura species. Scopolamine and hyoscyamine, both of
which are major constituents of Datura species, are most concentrated in the seeds

and can cause anticholinergic poisoning in exposed persons.

Symptoms of Datura toxicity occur typically within 60 minutes after ingestion and
continue for 24—48 hours. Ingestion of Datura manifests as a classic anticholinergic
syndrome comprising central and peripheral signs and symptoms. Central toxic effects
include confusion, agitation, anxiety, hallucinations, seizures, and coma. Peripheral
toxic effects include dry mucous membranes, thirst, flushed face, blurred vision,
hyperthermia, urinary retention, and decreased gut motility (2). Treatment consists of
supportive care, gastrointestinal decontamination (e.g., activated charcoal),
benzodiazepines as needed for agitation, and, in severe cases, physostigmine, the

antidote for anticholinergic poisoning (3).

D. inoxia is a plant with large white flowers that blooms at dusk; it has a bushy growth

habit with up to 200 seeds borne in pods with closely spaced thorns (4). D. inoxia is
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related to another commonly abused plant, D. stramonium (jimson weed) (5—7). D.
stramonium has clinical features of toxicity similar to D. jnoxia (8—10). The plaht
features described by the parents of the exposed adolescents are consistent with D.

/noxia but not D. stramonium or the other moonflower plants.

This report highlights four important points. First, the clinical effects of recreational
usé of a plant might vary drastically from the desired effects. Adolescents and parents
should be aware of the potential toxicity from recreational use of a plant and the need
for medical attention if an exposure occurs. Second, gardening practices in a
community might provide novel opportunities for experimenting with intoxicating
substances. Because D. inoxia is used aé an ornamental plant in the Akron/Cleveland
area, local garden suppliers should discuss the potential toxicity of the plant at the
time of purchase. Third, because toxicity differs for various plants of this typé, use of
the common name moonflower can be misleading clinically and might complicate
identification of some species. Finally, poison—control centers can detect new trends
in drug abuse or poisonings and provide‘information that local and state health
departments can use to inform the public. In Ohio, an éarly—warning network is
designed to release timely alerts to inform schools, health—care providers, and the

public statewide about emerging drug—abusé trends and poisonings (70).
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FIGURE. Daturainaxia, one of several plarts known commanby
as “moonflowars™

Photo/R Goetz, Cincinnati Drug and Peison Information Center
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Hepatic Toxicity Possibly Associated with
Kava—Containing Products —— United
States, Germany, and Switzerland,
1999—2002

Since 1999, health—care professionals in Germany, Switzerland, and the United States
have reported the occurrence of severe hepatic toxicity possibly associated with the
consumption of products Qontaining kava (i.e., kava kava or Pjper methysticum). A
total of 11 patients who used kava products had liver failure and underwent
subsequent liver transplantation (7—7). On March 25, 2002, in response to five such
case reports (four in Europe and one in the United States), the Food and Drug
Administration (FDA) issued a consumer advisory (8) and subsequently completed an
investigation already underway of a similar U.S. case. This report presents the
investigation of the two U.S. cases of liver failure associated with kava—containing
dietary supplement products and summarizes the European cases. FDA continues to
advise consumeks and health—care providers about the potential risk associated with

the use of kava—containing products.
Case Reports

Case 1. In May 2001, a previously healthy woman aged 45 years reported the onset of
nausea and weakness approximately 8 weeks after beginning use of a kava—containing
dietary supplement that listed on the package label, “Kava kava extract (root),
standardiied to 30% kavalactones (75 mg), hops (strobiles), German chamomile (flower
head), passion flower (flower and fruit), gelatin, and natural vegetable fiber.” The
patient reported taking one tablet twice daily, which was less than the package label
recommendation of one tablet three times daily. The patient reported no concomitant
medication or dietary supplement use and rare alcohol ingestion (one to two drinks a
year). The patient was initially prescribed rabeprazole for acid reflux symptoms, and
this drug was taken for 4 days. In addition, the patient discontinued use of the

~ kava—containing supplement. Several days later, the patient was hospitalized with
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jaundice and hepatitis. Liver biopsy demonstrated subfulminant hepatic necrosis.
Autoimmune and infectious hepatitis tests were negative. Liver transplantation was
performed in July 2001, and the patient resumed daily activities following recovery

from the procedure.

Case 2. In December 2000, a previously Healthy girl aged 14 years reported the onset
of nausea, vomiting, decreased appetite, weight loss, and fatigue. One week later, the
patient had scleral icterus and was hospitalized with acute hepatitis. During late
August to mid—December 2000, the patient reportedly used two kava—containing
products. One product was taken intermittently in accordance with package directions
(two capsules once daily). The patient estimated that she used the product on
approximately 44 days during this period. The patient reported taking the second
product in accordance with package directions (two capsules once daily) for 7
consecutive days at the beginning of the 4—-month period. Because the product labels
were unavailable, other product ingredients were unknown. The patient reported no
use of alcohol or medications other than occasional ibuprofen. At the time of
hospitalization, the patient’s liver—function tests were markedly abnormal (alanine
aminotransferase: 4,076 U/L, aspartate aminotransfease: 3,355 U/L,
gamma—glutamyltransferase: 148 U/L, total bilirubin: 16.2 mg/dL, ammonia: 17 mg/dL,
and prothrombin time: 29.4 seconds) (9). Tests for human immunodeficiency virus
(HIV), cytomegalovirus, Epstein—Barr virus, Wilson’s disease, a—antitrypsin deficiency,
antinuclear antibodies, and hepatitis A, B, C, and E were negative. Initial liver biopsy
revealed active fulminant hepatitis with extensive centrilobular necrosis,
approximately 25% hepatocellular viability, and mixed inflammatory infiltrates
consisting of lymphocytes, histiocytes, scattered eosinophils, and occasional
neutrophils. No viral cytopathic changes were identified, and immunohistochemical
stains fof hepatitis B surface and core antigens were negative. The patient underwent
successful orthotopic liver transplantation. Pathological examination of the native
liver revealed active fulminant hepatitis with total hepatocyte necrosis and extensive
parenchymal infiltration by lymphocytes, histocytes, and occasional eosinophils ().

The patient resumed daily activities following recovery from the procedure.
Summary of European Case Reports

Eight hepatic transplant cases following hepatic failure associated with the use of
kava—containing products have been reported in Europe (six in Germany and two in

Switzerland). Two male patients aged 32 and 50 years and six females aged 22——61
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years required liver transplants after using kava—containing products. The duration of
kava use ranged from 8 weeks to 12 months. The products were used at doses ranging
from 60 mg to 240 mg per day. Seven patients used kava prepared either by ethanol or
acetone extraction methods; one patient used an unspecified type of kava—containing
product. The patients had varying symptoms, including influenza—like symptoms and
jaundice. Each patient’s condition worsened and progressed to fulminant hepatic
failure. Four of these cases have been reported in medical literature ( 7—4). Additional
information about these cases is available from the German regulatory authority, the
Federal Institute for Drugs and Medical Devices, Bonn, Germany, at

http://www.bfarm.de. A ninth European transplant case was reported directly to

FDA's MedWatch System by a U.S. pharmaqeutical manufacturer.

Reported by: Federal Institute for Drugs and Medical Devices, Bonn, Germany. HW
McGhee, Children 's Hospital of P/'ttsburgh, Univ of Pittsburgh School of Pharmacy,
Pittsburgh, Pennsylvania. Center for Food Safety and Applied Nutrition, Food and
Drug Administration; Div of Environmental Hazards and Health Effects, National
Center for Environmental Health, CDC.

Editorial Note:

Kava is a botanical product derived from the rhizome and roots of Piper methysticum,
a shrub indigenous to the South Pacific. In the United States, kava—containing
products are sold as dietary supplements and marketed for the treatment of anxiety,
- occasional insomnia, premenstrual syndrome, and stress. These supplements often
are in the form of raw plant material or concentrated extracts, which are obtained by
using either acetone or ethanol extraction or cryoprecipitation. Preparations
marketed for human consumption contain a mixture of components collectively known
as kava pyrones (i.e,, kavalactones). Kava—containing products might differ based on
the absolute amount of kava pyrones present and on the relative distribution of kava
pyrones. Several countries, including Germany, Switzerland, Canada, Australia, and
France, have restricted the sale of kava—containing products based on the occurrence
of hepatic adverse events and the documented hepatic toxicity following rechallenge
with a kava—containing product (9). FDA research suggests that <1% of the severe

adverse events that occur with the use of dietary supplements are reported to FDA

(10).
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FDA has advised consumers and health—care providers about the potential risk for
hepatic toXicity associated with the use of kava—containing products (/). Additional
caution by persons who have pre—existing liver disease or are at risk for liver disease
might be warranted. Health—care providers should consider questioning patients with
evidence of hepatic injury about the use of dietary supplements and herbal products.
Adverse events associated with the use of any dietary supplement should be reported
to FDA’s MedWatch Program, telephone 800—-332-1088, or
http://www.fda.gov/medwatch.
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Update: Neuroljogic lliness Associated with
Eating Florida Pufferfish, 2002

As of May 15, 2002, a total of 13 presumptive cases of saxitoxin poisoning were
reported in Florida residents who ate pufferfish caught in waters near Titusville,
Florida. Five cases were reported in April (7), and eight cases were identified through
increased surveillance by Florida poison control centers, hospital emergency
departme}'lts (EDs), and county health departments. This report updates the

investigation of these cases.

All 13 cases occurred during January 1——April 25, 2002. Nine were identified through
Florida poison control centers; four were identified by active surveillance of hospital

EDs and health department foodborne illness complaint logs.

Investigators defined a case as tingling or numbness in the mouth and/or lips in a
person who had eaten Florida pufferfish. All ill persons reported at least one of the
following symptoms after a meal that included pufferfish: tingling or numbness in the
mouth or lips (13 persons), face (eight), arms (10), legs (seven), and fingertips (one). In
initial reports, two patients reportéd ataxia, and one reported muscle weakness. Some
ill persons experienced nausea (six) and vomiting (four) before presenting to a hospital
ED. Symptom onset occurred 30 minutes to approximately 8 hours after ingestion of
fish (median: 2 hours). Duration of iliness ranged from 10 hours to 45 days (mean: 6.6
days; median 24 hours). Eleven persons were treated in an ED, and five were admitted

to the hospital. Some patients received intravenous fluids. All cases resolved.

Severity of illness was not associated with amount of pufferfish eaten, and nine meal
partners who also ate the pufferfish did not become ill. Testing of approximately 25
pufferfish collected from Florida waters by the Food and Drug Administration’s (FDA)
Center for Food Safety and Applied Nutrition (CFSAN), in collaboration with the
Florida Fish and Wildlife Conservation Commission (FWC), and additional testing by
FDA’s Northeast Regional Laboratory indicated that pufferfish containing potentially

toxic concentrations of saxitoxins (2-—53 g saxitoxin equivalent toxicity/g) are
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present in the Indian River in the area of the Titusville Pier. Lower concentrations of |

saxitoxin have been found in pufferfish from the South Banana River.

All pufferfish related to these cases were caught in the Indian River Lagoon; 11
patients caught pufferfish off the Titusville Pier. The FWC banned retaining pufferfish
caught from Volusia, Brevard, Indian River, and St. Lucie counties on April 25; the ban

will remain in effect until mid—July. Information about this ban was provided at fhe
Titusville Pier on April 30, 2002.

No filets associated with the Florida illnesses were available for testing to confirm the
presence of saxitoxin. However, ongoing statewide sampling of pufferfish in Florida has
indicated that pufferfish containing saxitoxins are limited to the Indian and South
Banana rivers. Because saxitoxin poisoning is usually' associated with mollusks,
CFSAN and the Florida Department of Agriculture and Consumer Services sampled
approximately 100 hard-shell clams from aquaculture lease sites at five lo_c;ations
along the Indian River Lagoon, including the Titusville area in Florida. Clams from two
additional locations were chosen as control samples and were collected from the west

coast of Florida in the Gulf of Mexico. All samples tested negative for saxitoxin.

Reported by: R Hammond, PhD, D Bodager, MPA, Florida Dept of Health; G Jackow,
MA, Brevard County Health Dept, Merritt Island; P Minshew, Volusia County Health
Dept, Daytona Beach; C Siegenthaler, Lake County Health Dept,' Eustis; J Landsberg,
PhD, Florida Marine Research Institute, Florida Fish and Wildlife Conservation
Commission; D Heil, Florida Dept of Agriculture and Consumer Svcs. M Quilliam, PhD,
D Wechsler, Institute for Marine Biosciences, National Research Council of Canada,
Halifax. S Hall. PhD, Center for Food Safety and Applied Nutrition; T Hawryluk, MS, M
Wekell, PhD, Food and Drug Administration, Jamaica, New York. S Marcus, MD, MY
Wong, B Ruck, PharmD, New Jersey Poison Information and Education System, Univ
of Medicine and Dentistry of New Jersey,/New Jersey Medical School, Newark. H
Rogers, PhD, M McGeehin, PhD, Div of Environmental Hazards and Health Effects,
National Center for Environmental Health, CDC.

Edftorial Note:

The initial report described 10 ilinesses that were associated with pufferfish ingestion
in three states (New Jersey, Virginia, and Florida) and were consistent with exposure

to saxitoxins (7). One case (New Jersey) was associated with commercially purchased
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pufferfish from Titusville, and all other cases resulted from recreationally caught
pufferfish in the Titusville area. Laboratory analysis by the Canadian Institute for
Marine Biosciences of partially eaten pufferfish from the New Jersey incidents
confirmed the presence of saxitoxin and two analogs (2). These results were

confirmed with additional analysis by FDA’s Northeast Regional Laboratory (3).

Some previous intoxications by pufferfish in Florida were attributed to tetrodotoxin (4).
Seven cases of pufferfish poisoning were reported in Florida during 1951-—1974,
including three fatalities (5, 6). These case reports were associated with ingestion of
locally caught species of pufférfish Sphoeroides. A 1963 study of pufferfish from the
east coast of Florida (from the Indian and Banana Rivers, including the Titusville area)
demonstrated that pufferfish were toxic to mice (4). Although the species tested in
this study was listed as Sphoeroides maculatus (northern pufferfish), there was
confusion over the identification of this species with S. nephelus (southern pufferfish)
(Figure 1). Northern pufferfish extend only as far south as Jacksonville, Florida (7,

and are not known to exist in the Indian and Banana rivers.

The illnesses described in this report occurred after ingestion of pufferfish but are
consistent with the presence of saxitoxin, a paralytic shellfish toxin usually associated
with ingestion of filter—feeding shellfish. Concentration of saxitoxin in the pufferfish
tested from the Titusville area varies. Saxitoxin has been reported in pufferfish from
the Far East (8) and the Philippines (9). Shellfish containing 2-——10 g saxitoxin/g
previously have caused illness (70), but saxitoxin has not previously been reported in
Florida. The severity of illnesses in persons described in this report varied probably
because of the concentration of saxitoxin in a particular pufferfish and/or the amount

of pufferfish eaten.

Approximately 100 species of pufferfish are known worldwide, and nine species are
present in Florida. Southern pufferfish populations have been increasing in the
Northern Indian River during the previous 5 years (FWC, unpublished data, 2002). The
southern pufferfish that have been caught recently near Titusville are normally
present in this area of Florida, but they have not been implicated previously in fish

poisoning events.

Sportfishers in Florida need to be educated that potentially toxic pufferfish might be in
the Titusville area. Warnings about the presence of certain species of potentially toxic

pufferfish should be posted in commonly fished areas. Because many sportfishers
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vacation in Florida and transport fish home to other states, health—care providers
should be aware that rapid onset of neurologic symptoms after a meal of pufferfish
could be caused by saxitoxin. Ingestion of paralytic shellfish toxins produces
neurologic symptoms that are sensory, cerebellar, and motor. The most common
symptoms are tingling and burning of the mouth and tongue, numbness, drowsiness,
and incoherent speech. These symptoms usually occur 30 minutes to 2 hours after
ingestion of the fish, depending on the amount of toxin ingested. In severe cases,
ataxia, muscle weakness, respiratory paralysis, and death can occur (70). Il persons
should contact their local poison control center and p‘roceed to a hospital ED. Hospital
EDs and poison control centers should contact the local health department if persons

report neurologic symptoms after eating pufferfish.
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FIGURE 1. A southern pufferfish (Sphoeroides nepheius)
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Neurologic Iliness As’sociat‘ed with Eating
Florida Pufferfish, 2002

Since January 1, 2002, human illness after eating puffér‘ﬁsh caught in waters near
Titusville, Florida, has been reported (Figure 1). The illnesses were manifested by
neurologic symptoms consistent with exposure to paralytic shellfish toxins.
Laboratory analysis in early April confirmed the presence of saxitoxin in uneaten
pufferfish. This report presents selected case examples and summarizes all cases
reported to the Toxic Exposure SUrveiIlance System of the American Association of
Poison Control Centers (TESS).

Case Reports

Florida. On January 2, the poison control center in Tampa, Florida, received a call from
an emergency department (ED) physician about a man aged 34 years who had
numbness and tingling of his hands. On Jénuary 1, he had experienced vomiting and
diarrhea after eating approximately eight mouthfuls of pufferfish recreationally caught
in waters near Titusville. The man was admitted to the hospital for observation and
was administered intravenous fluids. His symptoms gradually resolved, and he was

released 2 days after admission.

Virginia. On March 12, a man aged 50 years and his son aged 24 years returned from a
fishing trip to Titusville, where they had caught séveral pufferfish. Approximately 3
hours after they had ¢ooked and eaten the fish, they contacted the Richfnondvpoison
control center complaining of numbness and tingling of the lips and tongue. The two
men decided to monitor their symptoms at home. The younger man’s symptoms were
limited to oral numbness and resolved in 3——4 days. The older man’s symptoms
progressed during the evening to include numbness and tingling in the face, neck, and
shoulders; the next day, he still had numbness in his mouth. The symptoms reportedly

resolved over 2 weeks.

New Jersey. On March 18, a woman aged 65 years was brought to the hospital ED by

her husband. Hours earlier, they had eaten a meal of pufferfish that a family member
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had caught in Titusville. Several minutes after eating the fish, both persons
experienced tingling around their lips. During the next 2 hours, the woman's symptoms
worsened, and she developed vomiting. They contacted the New Jersey Poison
Information and Education System and were advised to go to the hospital ED. The
woman developed increasing chest pain and had mild tachycardia and blood pressure
of 160/70 mmHg; she was treated with topical nitroglycerine. During the next 4-—6
hours, she developed an ascending muscular paralysis. A test of her respiratory
function indicated carbon dioxide retention and a rapid decrease to <20% of normal
vital capacity for a woman her age. She was electively intubated and placed on a
ventilator. Over the next day, she regained her reflexes and voluntary movement. She

was extubated at approximately 72 hours and discharged.
Laboratory Findings

Uneaten fish samples recovered in New Jersey were submitted for toxin analysis to
the Institute for Marine Biosciences, National Research Counciil, Canada. Liquid
chromatographic—tandem mass spectrometric analysis of uneaten fish samples did

not detect tetrodotoxin in any of the pufferfish samples ( 7). However, the analysis
confirmed that the fish contained the paralytic shellfish toxin, saxitoxin, and two
analogs, N—sulfocarbamoylsaxitoxin and decarbamoylsaxitoxin. Liquid chromatography
with postcolumn oxidation and fluorescence detection confirmed these analytical
results (2).

A split specimen also was submitted to the regional Food and Drug Administration
(FDA) laboratory in Queens, New York. Presence of a sodium channel-blocking toxin
was confirmed by cell bioassay (J). These results are consistent with the presence of

saxitoxin or tetrodotoxin.
Toxic Exposure Surveillance System

Since January 1, TESS has identified 10 illnesses of presumed pufferfish poisoning
(five from Florida, three from New Jersey, and two from Virgnia). All ill persons
reported eating pufferfish originating from the Titusville area (Indian and Banana
rivers). All reported at least one of the following symptoms: tingling in the mouth and
lips or fingertips, numbness, or peripheral neuropathy. All cases eventually resolved.

Efforts are ongoing to identify additional cases.
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Reported by: S Marcus, MD, MY Wong, B Ruck, PharmD, New Jersey Poison
Information and Education System, Univ of Mea’/'b/he and Dentistry of New
Jersey/New Jersey Medical School, Newark: E B/fesn/tz, MD, State Epidemiologist,
New Jersey Dept of Health and Senior Sves. R Hammond, PhD, Florida Dept of Health.
H Rogers, PhD, M McGeehin, PhD, Div of Fnvironmental Hazards and Health Effects,
National Center for Environmental Health, CDC. '

Editorial Note:

Neurologic iyllnesses associated with eating pufferfish (i.e., blowfish, sea squab, and
Fugu [Terodont/dae and Diodontidae families]) are not common in the United States.
Pufferfish are harvested recreationally and commercially in the United States and
’ internationally. Fish harvested in the United States are often transported to different
states for sale. Several of the approximately 100 species of pufferfish contain . ‘
neurotoxins (i.e., tetrodotoxin and/or saxitoxin); most pufferfish caught in U.S. waters

are not known to be toxic, although there have been reports of toxic pufferfish.

The cases in this report occurred after eating pufferfish but are consistent with
paralytic shellfish poisoning (PSP). In the United States, PSP is associated with eating
filter—feeding shellfish or mollusks. Approximately‘ 10 outbreak—associated PSP cases
are reported to CDC each year. ingestion of parélytic shellfish toxins produces
neurclogic symptoms that are sensory, 6erebe!!ar, and motor. The most commen
symptoms are tingling and burning of the mouth and tongue, numbness, drowsiness,
and incoherent speech. These symptoms occur 30 minutes to 2 hours after ingestion
of the fish, depending on the amount of toxin ingested. In severe cases, ataxia, muscle

weakness, respiratory paralysis, and death can occur (4).

Saxitoxin and tetrodotoxin together and saxitoxin alone in freshwater pufferfish have
been reported in waters near Thailand (9) and Bangladesh (6). Saxitoxin and its
analogs are produced by dinoflagellates of the Gonyaulacoid family and by some
freshwater cyanobacteria (7). Shellfish are contaminated when toxin—producing
organisms multiply in the water and form a bloom, and water—siphoning
shellfish——principally clams, mussels, and scallops——filter out organisms to feed and
absorb any toxins produced. Generally, nonfilter feeders such as fish, lobsters, crabs,
and shrimp are considered safe to eat, even if caught in contaminated waters.

However, pufferfish eat molluscs and might accumulate or even magnify the toxin (8.
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Saxitoxin is heat— and acid—étable and does not alter the odor or taste of food. This
toxin cannot be destroyed by cooking or freezing. It is rapidly absorbed through the
human gastrointestinal tract and excreted in urine. The molecule is complex and
contains a guanidinium moiety. This portion of the molecule is believed to block the
opening of the voltage—sensitive Na+ channel, preventing the rapid entrance of sodium
into the cell at depolarization. The rapid movement of sodium is necessary for
propagation of neural impulses and mediation of cellular function. The outcome of

blockage at this site is motor paralysis.

Tetrodotoxin is a powerful neurotoxin that has been detected in many pufferfish
species; its presence is usually associated with season, geographic location, sex, and
organ tissue. Tetrodotoxin might be produced by Vibrio species or other bacteria that
bioaccumulate in the pufferfish (9). Tetrodotoxin has been detected in pufferfish
throughout the Pacific Ocean and the Baja California coastal region. This is the first
report to CDC of neurotoxic pufferfish in the Atlantic Ocean.

Health—care providers should be aware that rapid onset of neurologic symptoms after
a meal of pufferfish could be caused by saxitoxin. Il persons should be advised to

proceed to a hospital ED and contact their Iocél poison control center.

On April 11, the New Jersey Department of Health and Senior Services (NJDHSS)
issued a report describing two of the New Jersey cases. On April 12, NJDHSS issued
a warning about eating pufferfish originating from the Titusville area. On April 15, FDA
also issued a health advisory on pufferfish caught from this area. The Florida
Department of Health, in collaboration with the Florida Department of Agriculture and
Consumer Services and the Florida Fish and Wildlife Conservation Commission, is
assessing the extent of the presence of saxitoxin in pufferfish and other marine
species. New Jersey, Florida, FDA, and CDC are continuing to investigate this

situation.
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FIGURE 1. Location of Titusville, Florida
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Scombroid Fish Poisoning ——
Pennsylvania, 1998

In December 1998, the Chester County Health Department (CCHD) in Pennsylvania
received reports of four cases of scombroid fish poisoning among patrons at a local
restaurant. This report summarizes the investigation of these cases by CCHD, the
Pennsylvania Department of Agriculture (PDAg), and the Pennsylvania Department of
Health (PDOH). Findings from this investigation suggest that initial processes that are
not regulated by the Food and Drug Administration (FDA) (i.e., from hooking the fish to

unloading the fish on the dock) may permit scombrotoxin formation.

On December 3, 1998, four adults’became ill after eating tuna—spinach salad at the
restaurant. Symptoms of illness included a burning sensation in the mouth, a metallic
taste, facial flushing, nausea,y diarrhea, swéating, and headache; symptoms occurred
approximately 5 minutes to 2 hours after eating the salad. One patient was taken to
the local emergency department and treated with diphevnhydramine, cimetidine, and
epinephrine. The other three patients were not examined by physicians and their
symptoms resolved within a few hours. A presumptive diagnosis of scombroid fish

‘poisoning was made based on clinical and epidemiologic features of the illness.

A sample of the remaining fish obtained from the restaurant was sent to PDOH for
testing. The fish was positive for coliform and Escherichia coli and tests were positive
for histamine levels >50 ppm (fresh fish normally contain histamine levels of <10 ppm

[7]) using an enzyme—linked immunoabsorbent assay.

CCHD and PDAg conducted a traceback investigation of the source of the tuna. The
wholesale—to-retail chain of events involved transporting the fish across national,
state, and municipal borders and involved five transporters and four processors. The
tuna was from a 40—60 Ib yellow—fin tuna caught by a commercial.ﬁshing boat in the
Gulf of Mexico during late November 1998. The fish was caught using the long—line
“method, which uses a mainline up to 60 miles long with a series of suspended hook
lines. The water temperature where the fish was caught was 785 F (2 5.8 C). The

catch of tuna was shipped from the fishing boat in iced vats by truck to a processor
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on November 24. The average temperature of the fish was 32 F—33 F (0 C—1 C). Of
this catch, 785 Ibs of tuna were shipped the same day to the wholesaler in
Pennsylvania. The wholesaler received the shipment on November 27, and the average
temperature of the fish was recorded as 36 F (2 C). Three of these fish were delivered
to the retail supplier; two large fillets, weighing 11.1 lbs each and noted to be in good
physical appearance, were delivered to the restaurant on November 27. The fish was
divided into 30 portions, kept in the freezer, and removed for thawing as needed for
use. During November 28——December 4, 17 portions of the fish were served. The only

four persons reporting iliness ate the tuna—spinach salad on December 3.

CCHD and PDAg reviewed the records of each distributor involved in the
wholesale—to-retail process of the tuna. All of the fish plants involved were inspected
regularly by the FDA and/or PDAg and have Hazard Analysis and Critical Control
Point (HACCP) procedures. No deviations in HACCP procedures in the
wholesale—to—retail distribution of the tuna could be identified. However, the long-line
method of fishing is not covered as part of the FDA Seafood HACCP regulations.

Reported by: JP Maher, MD, JA Worth, J Arvay, K Raum, Chester County Health Dept,
West Chester; L lampetro, Pennsylvania Dept of Health Bur of Laboratories; JR Welte,
Food Safety and Laboratory Svcs, Region 7, Pennsylvania Dept of Agriculture. Food
and Drug Administration. Div of Bacterial and Mycot/é Diseases, National Center for
Infectious Diseases; and an EIS Officer, CDC.

Editorial Note:

Scombroid fish poisoning has been associated primarily with the consumption of tuna,
mahi—mabhi, and bluefish. It is caused by histamine and other products produced by

certain bacteria on some types of fish; these bacteria grow in warm temperatures and
produce the enzyme histidine decarboxylase that converts free histidine in fish flesh

to histamine and other products (2—#6).

National surveillance data on scombroid fish poisoning is based on outbreaks of acute
foodborne disease reported by state health departments to CDC (7, 8). During
1988—-1997, scombroid fish poisoning was reported in 145 outbreaks involving 811

persons from at least 20 states (7, 8); however, many cases probably are not reported.
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Since December 18, 1997, all processors of fish are required by FDA to conduct a
hazard analysis of their operation and to implement a HACCP plan to control each
identified hazard (9). The HACCP plan must be specific for each location where fish
and fish products are processed and for each species processed (70). The fish
implicated in these scombroid fish poisonings was caught by the long—line method of
fishing, which consists of suspending a monofilament line, up to 60 miles long, with up
to 3000 baited hooks in the water. The retrieval process may take up to 12——14 hours,
and the fish may be retained on the lines up to 20 hours. Aithough no deviations in
HACCP procedures were documented in this outbreak, the time from hooking the fish
to unloading the fish on the dock is not covered by HACCP. Conditions permitting
histamine production could have occurred while the fish were in warm water

suspended on the long line.

Scombrotoxin formation also could have resulted from fish handling practices |
anywhere alohg the distribution chain after the fish was caught to serving at the
restaurant. The reportedly good color and appearance of the fish at the retailer and
the lack of other reported illnesses may indicate that scombrotoxin formation

occurred at the restaurant during processing and handling of the fish.

This outbreak suggests interventions that could reduce the risk for scombroid
poisoning. First, consideration should be given to limiting the amount of time that fish
can remain on the line during the long—line method of fishing. Second, efforts should
focus on maintaining adequate refrigeration of fish during distribution and in
restaurants to prevent conditions favorable for scombrotoxin production. The key to
prevention of scombroid fish poisoning is continuous icing or refrigeration at <32 F (<0
C) of all potential scombrotoxin—producing fish from the time they are caught until

they are cooked.
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Ciguatera Fish Poisoning — Texas, 1997

On October 21, 1997, the Southeast Texas Poison Center was contacted by a local
physician requesting information about treatment for crew members of a cargo ship
docked in Freeport, Texas, who were ill with nausea, vomiting, diarrhea, and muscle
weakness. This report summarizes an investigation of this outbreak by the Texas
Department of Health (TDH); which indicated that 17 crew members experienced

ciguatera fish poisoning resulting from eating a contaminated barracuda.

On October 12 and 13, gastrointestinal illness developed in crew members aboard a
Norwegian cargo ship. After the ship had docked, on October 22 interviews were ‘
conducted with 23 (85%) of 27 crew members. A case was defined as ciguatera fish
poisoning if there was a combination of gastrointestinal symptoms (i.e., nausea,
vomiting, diarrhea, or abdominal cramps) and neurologic symptoms (i.e., muscle pain,
weakness, dizziness, numbness or itching of the mouth, hands, or feet) in a crew
member after eating fish on October 12. Of the 23 interviewed, 17 (74%) crew
‘members reported the following symptoms: diarrhea (17 {100%}), abdominal cramps (14
{82%D), nausea (13 {76%)), and v‘omiting (13 {76%}). Symptoms occurred within 2—16
hours (median: 4.5 hours) after eating fish at approximately 7 p.m. on October 12. By
October 14, all ill crew members had experienced neurologic symptoms characteristic
of ciguatera poisoning: 15 (88%) repofted muscle weakness and pain; 13 (76%),
numbhess or itching of the mouth; 11 (65%), pruritus of the feet and/or hands; 11 (65%),
temperature sensation reversal; 10 (59%), dizziness; and eight (47%), aching or

loose—feeling teeth.

On October 21, all 17 ill crew members sought medical care at a clinic. None of the
crew members were hospitalized; treatment consisted of supportive measures to

reduce discomfort from symptoms. All patients were men aged 23-46 years.

Based on food histories from the 23 crew members, TDH suspected consumption of a
barracuda caught by crew members while fishing near the Cay Sal Bank of the
Bahamas on October 11 as the source of iliness. Seventeen crew members ate the

barracuda, and all became ill. None of the eight crew members who did not eat
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barracuda became ill. Although crew members also ate red snapper and grouper at the

same meal, neither of these fish were linked epidemiologically with illness.

Results of cultures of stool samples from 16 crew members were negative for
Salmonella, Shigella, Campylobacter, Yersinia, and Vibrio. Three samples of leftover
raw barracuda and red snapper that were caught simultaneously with the barracuda
that was eaten were recovered from cold storage and then tested for ciguatoxin using
an experimental membrane immunobead assay at the Department of Pathology,

University of Hawaii. The samples from both fish tested positive for ciguatoxin.

Reported by: W Smith, MD, US Health Works, Freeport: B Lieber, Southeast Texas
Poison Center, Galveston; DM Perrotta, PhD, Bur of Epidemiology, Texas Dept of
Health. Y Hokama, Univ of Hawaii, Manoa. Foodborne and Diarrheal Diseases Br, Div of
Bacterial and Mycotic Diseases, National Center for Infectious Diseases; Div of
Applied Public Health Training, Epidemiology Program Office; and EIS officers, CDC.

Editorial Note:

Ciguatera poisoning occurs throughout the Caribbean and tropical Pacific regions,
where outbreaks have been reported among both residents and tourists. From 1983
through 1992 in the United States, 129 outbreaks of ciguatera poisoning involving 508
persons were reported to CDC; no ciguatera—related deaths were reported (1,2). Most
outbreaks were reported from Hawaii (111) and Florida (10), although outbreaks and
sporadic cases in California (two), Vermont (one), New York (one), and Illinois (one)
also have been associated with consumption of fish imported from tropical waters
(3,4). The outbreak described in this report was recognized in an area not typically
associated with ciguatera intoxication and underscores that ciguatera poisoning can
occur among travelers returning from areas where ciguatera is endemic or among

persons consuming fish imported from those areas.

Ciguatera toxins are produced by dinoflagellates, which herbivorous fish consume.
These fish are then eaten by large, predatory reef fish (e.g., barracuda, grouper, and
amberjacks), which appear to be unharmed by the toxin; because the toxins are
lipid—soluble, they accumulate through the food chain. The toxin may be most
concentrated in the head, viscera, and roe. Ciguatoxin—containing fish may be highly

localized; islands may have some reefs where the fish are inedible because of the
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toxin and other reefs where the fish are unaffected. No deep—sea fish (e.g., tuna,

~ dolphin, or wahoo) have been found to carry ciguatoxin.

As in this outbreak, ciguatera fish poisoning is diagnosed by the characteristic
combination of acute gastrointestinal symptoms (developing within 3—6 hours after
ingestion of contaminated fish; watery diarrhea, nausea, and abdominal pain occur and
typically lasting approximately 12 hours) and neurologic symptoms (circumoral and
extremity paresthesia, severe pruritus, and h‘ot—cold temperature reversal) in persons
who eat large, predatory reef fish. Neurologic symptoms may be worsened by alcohol
consumption, exercise, sexual intercourse, or changes in dietavry behavior, such as
dieting or high—protein meals (5; RW. Dickey, Ph.D., Center for Food Safety and
‘Applied Nutrition, Food and Drug Administration, personal communication, 1998).
Occasionally, hypotension, respiratory depression, and coma develop in patients.
Mean duration of acute illness is typically 8.5 days, although neurolrogic symptoms may
last for months (6). Because there is no approved human assay for ciguatoxin, the
diagnosis is based on clinical findings and by the detection of toxin in samples of fish.
No known antidote for ciguatoxin poisoning has been proven, and treatment is
primarily for relief of symptoms. Intravenous ménnito‘l may be effective early in the
course of illness, but the results of a randomized, placebo—controlled trial of mannitol

therapy have not been reported (7-9).

Ciguatoxins are odorless, coloriess, tasteless, and unaffected by either cooking or
freezing; therefore, persons living in or traveling to areas where ciguatera toxin is
endemic should follow these general precautions: 1) avoid consuming large, predatory
reef fish, especially barracuda; 2) avoid eating the head, viscera, or roe of any reef fish;
and 3) avoid eating fish caught at sites with known ciguatera toxins. Persons traveling
to areas where ciguatera is endemic should contact local health officials for more
specific recommendations pef‘taining to that area. Fishermen should avoid known

ciguatera—contaminated areas, and vendbrs should not sell fish caught in those areas.

Ill persons with suspected ciguatera poisoning should promptly seek medical care and
‘save any uneaten portions of fish in a freezer. Suspected cases should be reported to
state or local public health officials to assist with the investigation and control of a
possible outbreak. Additional information is available about ciguatoxin testing of
implicated fish from the Gulf Coast Seafood Laboratory of the Food and Drug
Administration (FDA) in Dauphin Island, Alabama, telephone (334) 694-4480, or the
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University of Hawaii, Honolulu, telephone (808) 956-8682. For general information
about seafood safety, call FDA’s Seafood Hotline, telephone (800) 332-4010.
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Haff Disease ASsociated with Eating
Buffalo Fish —— United States, 1997

Haff disease is a syndrome of unexplained rhabdomyolysis following consumption of
certain types of fish; it is caused by an unidentified toxin. Rhabdomyolysis is a clinical
syndrome caused by injury to skeletal muscle that results in release of muscle cell
contents into the circulation (1).In 1997, six cases of Haff disease were identified in
the United States (four in California and two in Missouri) among persons who ate
‘buffalo fish (Ictiobus cyprinellus), a bottom—feeding species found mostly in the
Mississippi River or its tributaries. This report summarizes the investigation of these

cases.
Los Angeles County, California

Patients 1 and 2. On March 8, two Ukrainian sisters (patients 1 and 2), aged 70 and 73
years, respectively, and the husband of patient 2 (aged 75 years) ate fried buffalo fish.
Eight hours after the meal, patient 1 experienced neck pain followed by stiffness in her
arms. On arrival, emergency medical technicians noted both women were rigid, unable
to move, and extremely sensitive even to light touch. On evaluation at a local hospital,
the serum creatine kinase (CK) of patients 1 and 2 were 25,000 IU/L and 9454 IU/L,
respectively (normal: less than 120 IU/L); the muscle/brain (MB)—fraction at the peak
of the CK was 2.7% and 0.5% (normal: less than 5%). Patient 1 was treated with

intravenous hydration and bicarbonate. Patient 2, who had a history of angina pectoris,
also complained of chest pain. During hospitalization, an angiogram revealed occlusion
of a coronary artery requiring dilatation. She was treated with nitrates and coumadin.
The man did not become ill. Both sisters recovered. Main sequelae were newly

diagnosed hypertension (patient 1) and diminished muscular strength (patient 2).

Patient 3. On March 9, a husband and wife (both aged 33 years) from Ukraine ate fried
buffalo fish purchased from the same market where patients 1 and 2 purchased their
fish. Eight hours after the meal, the husband experienced left-sided chest pain that

radiated to his left arm and increased with deep inspiration. He was admitted to the
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same hospital as patients 1 and 2. A comprehensive cardiovascular examination did

not reveal abnormélities except an elevated CK (4140 IU/L) with a CK-MB of 1.4% at
the peak of the CK. He reported no history of angina pectoris and had not smoked for
2 years. He did not receive any special treatment. Following discharge, the patient has
reported occasional chest pain that he had not noticed before this episode. His wife |

did not become ill.
St. Louis, Missouri

Patients 4 and 5. On June 8, a Ukrainian husband and wife (aged 66 and 58 years,
respectively) ate a dish consisting of ground buffalo fish and carp. One hour later, the
wife vomited. Six hours after the meal, they developed generalized body aches and
muscle stiffness. On evaluation at a local hospital, the CK of patients 4 and 5
exceeded 17,700 IU/L, and the CK-MB were 4.8% and 4.5%, respectively. The husband
had severe pain on inspiration, resulting ih respiratory insufficiency requiring assisted
ventilation. His wife was treated with intravenous fluids and mannitol. Following the
acute episode, the husband complained of more frequent headaches, and his wife
continued to experience tearing eyes, easy fatigability, and pruritus after eating

seafood.
Bakersfield, California

Patient 6. On August 8, an 87—-year—old U.S.-born man vomited 30 minutes after
eating one third of a fried buffalo fish. Twenty—one hours later, he awoke with extreme
stiffness and generalized muscle tenderness. At a local emergency department, his
CK was 2226 IU/L with a CK—MB of 2.1%. The patient was treated with intravenous
fluids and analgesics. Following this episode, the patient suffered 6 months of muscle

weakness, primarily in his legs.
Follow—Up Investigations

The origin of the buffalo fish eaten by patients 1, 2, 3, and 6 was traced to the same
wholesaler in Louisiana who receives fish from approximately 25 fishermen who fish
rivers in Louisiana. The fish for patients 4 and 5 were caught within a 100—mile radius
of St. Louis, Missouri. The Food and Drug Administration is attempting to identify a
toxin from recovered fish samples. The case histories suggest that the toxin is heat

stable; no particular mode of preparation seems to increase risk for disease.
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Reported by: K Kloss, MD, DePaul Health Center; L Fe/tmann, St. Louis County Health
Dept, St. Louis; D Dodson, HD Donnell, Jr, MD, State Epidemiologist, Missouri Dept of
Health. S Eyherabide, Mercy Healthcare, BA Jinadu, MD, Kern County Dept of Public
Health, Bakersfield: AK Parikh, MD, Cedar Sinai Medical Center: M Tormey, MPH, L
Mascola, MD, Los Angeles County Dept of Health Svcs, Los Angeles; GC Lawrence,
Food and Drug Br, B Werner, MD, S Waterman, MD, State Epidemiologist, California
State Dept of Health Svcs. RW Dickey, PhD, Food and Drug Administration, Dauphin
Island, Alabama. N Sass, PhD, M Robl, DVM, Div of Toxicological Research, Food and
Drug Administration, Laurel, Maryland. S Musser, PhD, Instrumentation and Biophysics
Br, Food and Drug Administration, Washington, DC. D Aftwein, PhD, Seattfe District
Laboratory, Seattle; J Hungerford, PhD, L [eja, Seafood Products Research Center,
Food and Drug Administration, Bothell Washington. E Mouzin, MD, Pasteur Institute,
Paris, France. Foodborne and Diarrheal Diseases Br, Div of Bacterial and Mycotic
Diseases, National Center for Infectious Diseases; Div of Applied Public Health

Training, Epidemiology Program Office; and an EIS Officer, CDC.
Editorial Note:

Editorial Note: During the 1920s, the name “Haff disease” was given to an illness
characterized by severe muscle pain and stiffness that affected approximately 1000
persons living along the Koenigsberg Haff, a brackish inlet of the Baltic Sea (1).
Subsequent similar outbreaks were identified in Sweden and the former Soviet Union
(2-4). Although the etiology was not determined, epidemiologic investigations iinked

illness to ingestion of fish, especially burbot.

The first reported case of Haff disease in the United States occurred in Texas in 1984
(M. Tormey, Los Angeles Department of Health Services, personal communication,
1997); five additional cases were reported in California during 1984-1986. All U.S.

cases have been associated with eating buffalo fish.

Haff disease typically presents as a paroxysm of rhabdomyolysis, with accompanying
muscle tenderness, rigidity, and dark brown urine. However, as in patient 3, milder
presentations also occur. Although the median incubation périod for the patients in
this report was 8 hours (range: 6-21 hours), symptoms generally apbear approximately

18 hours after eating fish.
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Laboratory features of Haff disease include a markedly elevated CK level with an MB
fraction of less than 5%. Levels of other muscle enzymes (e.g., lactate dehydrogenase,
glutamate oxalate transaminase, and glutamate pyruvate transaminase) also are

elevated. Myoglobinuria is often mistaken fo\r gross hematuria (5). Diagnosis is based

on a compatible clinical history.

Treatment is supportive and consists of administering large volumes of fluid early in
the course of illness to prevent myoglobin toxicity to the renal tubules (5). Possible
complications include electrolyte disturbances, renal failure, and disseminatéd
intra—vascular coagulation. Symptoms usually resolve within 2-3 days. Historically, the

case—fatality rate is approximately 1% (1).

Clinicians and public health practitioners are encountering an increasing variety of
foodborne illnesses, in part because of a diversification of food preparation and eating
habits. International travelers, members of ethnic groups with unique cuisines, and ,
consumers of both imported and domestic sp.ecialty food items may be at risk for
foodborne illnésses that are rare or have not been reported previously in the United
States. Clinicians should be aware of food exposures that pose a risk to their patients
and routinely obtain food histories, even from those patients whose illness may not

appear to be food-related.

Physicians who identify or suspect cases of Haff disease, based on the clinical
presentation, laboratory parameters, and food history, should report them to public
health authorities for initiation of traceback and recall of implicated food items. State
health departments are requested to report to the Foodborne and Diarrheal Diseases
Brahch, Division of Bacterial and Mycotic Diseases, National Center for Infectious
Diseases, CDC, telephone (404) 639-2206.
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Nicotine Poisoning Afte’r.’ Ingestion of
Contaminated Ground Beef —— Michigan,
2003 |

On Januéry 3, 2003, the Michigan Department of Agriculture’s (MDA) Food and Dairy

Division and the U.S. Department of Agriculture (USDA) were notified by a
supermarket of a planned recall of approximately 1,700 pounds of ground beef
because of customer complaints of illness after eating the product. On January 10,
the supermarket notified MDA that their laboratory had determined that the
contaminant in the ground beef returned by customers with reported illness was
nicotine. This report summarizes the investigation of these cases, which identified
approximately 100 affected persons, and discusses actions taken to prevent
additional illness, including the arrest of a person charged with deliberately poisoning

the ground beef at the supermarket.

The recall was prompted by complaints from four families comprising 18 persons who
became ill immediately after eating product sold cn December 31 or January 1.
Reported symptoms included burning of the mouth, nausea, vomiting, and dizziness.
One person reported having been seen in the emérgency depar‘tmeht (ED) and treated
for atrial fibrillation. The recalled product had been ground in the store using ground
beef purchased from an out—of-state processor inspected by USDA, Food Safety
Ins‘pection Service. MDA made routine notifications about the recall to local and state
health departments. The product recall was issued on January 3 for beef with a
séll—-by date of January 1 and January 2, followed by a press release on January 8,
which expanded the recall to beef with a sell-by date of January 3. After the initial
recall notices, approximately 36 persons reported to the supermarket that they or
their families had experienced iliness after eating the product, and approximately 120

persons returned recalled product.

Company officials submitted samples of ground beef provided by the ill families to a
private laboratory, where product testing for foodborne pathogens was negative.

Additional testing for chemical contamination was conducted at a large regional
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medical center. On January 10, company officials notified MDA and USDA that
nicotine had been presumptively identified in the ground beef samples tested by the
second laboratory, which reported an assay result 1 week later of approximately 300
mg/kg nicotine in the submitted samples. The high nicotine concentrations found in
the tested meat products prompted concerns of intentional contamination with a
pesticide, which sometimes contain hicotine as an additive. USDA and the Federal
Bureau of Investigation joined the investigation because interstate commerce could
have been involved and intentional contamination was suspected. Because a legal
investigation was initiated, federal authorities requested that information be released
to the public only as necessary to avoid compromising any future criminal case. On
January 17, the supermarket issued another press release and recall notice stating
the implicated product contained an unspecified, nonbacterial contaminant that could

‘not be made safe by cooking.

Contamination of the product was believed to have occurred at a single store rather
than the meat processing plant. The product was distributed directly from the plant to
many other stores, including other stores in the supermarket chaih; neither the
processing plant nor any other store in the supermarket chain received complaints of
illness. No nicotine—containing pesticides were reportedly used or sold in the store

where the recalled product was sold.

On January 23, the local health department alerted hospital EDs and selected medical
practices serving the area where the store was located. On January 24, after

receiving confirmatory test results, thé company issued another press release naming
nicotine as the contaminant. This announcement was published and broadcast by local

media.

The local health department conducted an epidemiologic investigation, including
interviews of persons reporting illness, to assess the consistency of the clinical
presentation and to establish a case definition. A case was defined as one or more
symptoms (i.e., burning sensation to lips, mouth or throat, dizziness, nausea, vomiting,
abdominal pain, diarrhea, sweating, blurred vision, headache, body numbness, unusual
fatigue or anxiety, insomnia, tachypnea or dyspnea, and tachycardia or
tachyarrythmias) in persons who ate ground beef product purchased from the
supermarket on either December 31, 2002, or January 1, 2003, with symptom onset

occurring within 2 hours of eating the product.
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A total of 148 interviews were conducted with persons who reported they had
experienced illness after eating the product and of family members and friends who
also might have eaten the contaminated meat. Of those interviewed, 92 persons had
illness consistent with the case definition. Patients had a median age of 31 years
(range: 1——76 years), and 46 (50%) were’female; 65% of the patients lived in the town
where the implicated store was located. The majority of illness occurred during the
time that the contaminated product was sold. Cases were identified as late as 49 déys
after the last date of potential sale, indicating that some persons froze and then ate
the contaminated product after the first recall was issued. Of the 92 patients, four
(3%) sought medical treatment, including two who reported to their personal
physicians with complaints of vomiting and stomach pains and two who were
evaluated in EDs. The two who were freated in the EDs included a man aged 39 years
with atrial fibrillation and a woman aged 31 years who had nausea, vomiting, and
complaint of rectal bléeding. Information is being collected on an additional 16 persons
to assess whether their illnesses are consistent with the case definition, including a

pregnant woman aged 24 years who was hospitalized for 1 day with episodic vomiting.

On February 12, a grand jury returned an indictment for arrest of a person accused of
poisoning 200 pounds of meat at the supermarket with an insecticide called Black Leaf
40, which has a main ingredient of nicotine. The person was an employee of the

supermarket at the time of the contamination.

Reported by: M Boulton, MD, M Stanbury, MSPH, D Wade, PhD, Michigan Dept of
Community Health; J Tilden, DVM, Michigan De,bt of Agricufture; D Bryan, MPA, J
Payne, MPH, Kent County Health Dept; B Eisenga MD, DeVos Children’s Hospital,
Regional Poison Control Center, Grand Rapids, Michigan.

Editorial Note:

Deliberate contamination of food during its production and preparation has been
reported infrequently (7, 2). Uninte_ntional contamination of food by chemicals occurs
sporadically, including reports of contamination by pesticides (3 4). Unintentional
poisoning by nicotine has been reported, usually among children who eat cigarettes (9),
in suicide attempts (6), or among tobacco workers who experience “green tobacco
sickness” (7). One homicide by nicotine was reported to have occurred in Eastern
Europe (8).
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Acute nicotine toxicity is associated with overstimulation of nicotinic receptors.
Burning in the throat with nausea and vomiting occurs quickly after ingestion. More
toxic manifestations include cardiac tachyarrythmias, seizures, and hypei’tehsive
crisis. The lethal dose of nicotine in adults is from 0.5 to 1.0 mg/kg of body weight or
a total dose of 30--60 mg. Toxic symptoms might been seen at doses as low as 2—5
mg of nicotine; however, persons might have widely different levels of tolerance to the
toxic effects of nicotine. Small children might develop symptoms after exposure to as
little as 1 mg of nicotine. Nicotine is used in a limited number of pesticides because of
its toxic properties; nine nicotine—containing pesticides are registered for use in
Michigan, and none of the product labels list nicotine at more than 14%. Black Leaf 40
contained 40% nicotine, and the EPA canceled its product registration in 1992

because of its toxicity.

This investigation involved the private sector (i.e., the food retailer) and five
government agencies, including local and state public health departments, the state
agriculture department, and two federal agencies. Public health officials undertook an
epidemiologic investigation that involved contacting affected persons and pfoviding
information to the public and clinidians about the health threat. It also was necessary
to conduct a legal investigation in a rapid and relatively closed manner. Frequent
contacts among the parties allowed for negotiation and consensus around most

issues.

This incident underscores the importance of ensuring the safety and security of food
supplies. Vigilance and heightened awareness for human poisonings caused by
hazardous levels of chemical in the food supply are essential. Clinicians should
immediately report clusters of poisonings to public health officials, especially when
presenting symptoms are unusual. Public health response capabilities addressing
hazardous chemicals in food and other media need to be strengthened. Multiple
agency coordination and cooperation between health, agriculture, and law
enforcement officials at the local, state, and federal levels are critical for the

detection and response to similar events, whether they are intentional or unintentional

(9.
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Adverse Events Associated with Ingestion

of Gamma—Butyrolactone Minnesota, New
Mexico, and Texas, 1998—'1999

Products containing gamma—butyrolactone (GBL) * are marketed for many claimed
purposes, including to induce sleep, release growth hormone, enhance sexual activity
and athletic performance, relieve depression, and prolong life. GBL is converted by the
body into gamma—hydroxybutyrate (GHB), a drug banned outside of clinical trials
approved by the Food and Drug Administration (FDA). Recognized manifestations of
GHB toxicity include bradycardia, hypothermia, central nervous system depression,
and uncontrolled movements (1). This report describes seven cases of GBL toxicity
involving the product “Revivarant,” which is labeled as containing 1.82 g of GBL per
fluid ounce, reported from two hospital emergency departments (EDs) in Minnesota
during October-December 1998 and summarizes an additional 34 cases of GBL
toxicity reported to poison centers in New Mexico and Texas during October
1998-January 1999.

Minnesota

Patient 1. On November 26, 1998, a 24-year—old man vomited and had seizures
shortly after drinking 3—4 oz of’Revivarant. His behavior became unusual, and he
alternated between extreme agitation and profound calm. Paramedics noted that his
skin was warm, flushed, and profusely diaphoretic, and he had bradycardia (pulse as
low as 45 beats per minute {bpm}). Systolic blood pressure was 110 mm Hg.
Transcutaneous oxygen saturations (SpO2) were 96% on room air, and blood glucose
by fingerstick was 90 mg/dL. During transport to an ED, he had periods of
combativeness lasting 30 to 60 seconds followed by coma lasting 1—3 minutes. In the
ED, he was unconscious with spontaneous eye opening, a positive withdrawal reflex,
and no speech (Glasgow Coma Scale of 7); rectal temperature was 94.8 F (34.9 C). A
urine toxicology screen and blood ethénol test were negative. He was intubated and
admitted to the intensive—care unit (ICU) with a diagnosis of toxic encephalopathy.

During the next 7 hours, his heart rate increased from 42 to 116 bpm and he became
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more alert. He had no recollection of events except for having ingested Revivarant. He

was discharged with normal mental status.

Patient 2. On December 12 1998, a 46—year—old woman had a seizure and lost
consciousness aﬁ:errdrinking ap‘proximately 2.7 oz of Revivarant in conjunction with
ethanol. Paramedics found her unconscious and in severe respiratory depression with
a pulse of 54 bpm. Oxygen was administered by mask; she had an SpO2 of 87%. On
arrival in the ED, physical examination identified sinus bradycardia (54 bpm);
temperature of 96.1 F (35.6 C); and miotic pupils. A serum ethanol level was 0.11%.She
was admitted to the ICU, mechanically ventilated through the night, and awoke in
improved condition the next morning; she was discharged with no memory of the

events.

Pafient 3. On November 8, 1998, a 31—year—old man drank a.pproximately 1 oz of
Revivarant, four beers, and a large sip of wine. Shortly thereafter, he gradually lost
consciousness and subsequently fell. He regained consciousness but had involuntary
muscle movements and episodes of confusion. Paramedics noted that he was
ambulatory but confused. On physical examination in the ED, he was agitated, anxious,
and unable to recall the preceding events. His shoulders twitched, and he had a small
abrasion below his left eye. He had a pulse of 64 bpm and hypothermia (oral
temperature of 95.2 F {35.1 C}). Breath ethanol level was 0.08%. He denied previous

GBL use or illicit drug use. He recovered completely and was discharged.

Patients 4 and 5. On October 31, 1998, a 24—year—old man (patient 4) and a
26—year—old man (patient 5) each drank 10-13 oz of Revivarant while drinking alcohol
at a bar. On leaving the bar, witnesses observed them fall and become unresponsive.
On arrival at the ED, they alternated between somnolence and confusion. When awake,
neither patient could consistently follow commands. Patient 4 had fecal incontinence.
Vital signs for both patients were within normal limits. Breath ethanol levels were
0.09% (patient 4) and 0.15% (patient 5). Neither patient had a history of using
medications or illicit drugs. After 2 hours of observation, the patients recovered but

were unable to recall most of the evening’s events.

Patients 6 and 7. On December 12, 1998, a 19—year—old woman (patient 6) and a
22-year—old woman (patient 7) were brought to an ED by friends because of vomiting
and decreased levels of .consciousness. These symptoms followed ingestion of

Revivarant (2 oz by patient 6 and an unknown amount by patient 7). Patient 6 had
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drank one beer; patient 7 had had no ethanol. Vital signs were normal except for
respiratory depression. On physical examination, patieynt 6 was lethargic and
disoriented. Patient 7 exhibited intermittent periods of extreme agitation,
necessitating chemical treatment and physical restraint, punctuated by moments of
calm during which her attention focused on minor details. Mental changes for both

patients resolved, and they were discharged approximately 4 hours after arrival.
New Mexico

From October 3, 1998, through January 29, 1999, the New Mexico Poison Center
identified 14 cases of adverse events resulting in an ED visit among persons who had
ingested GBL—containing products. Ten (71%) of the cases were reported in January.
. Patients’ ages ranged from 14 to 36 years: nine were male. Products used included
_V"Firewater" (11 cases), “Blue Nitro Vitality” (two), and “RenewTrient” (one). The
approximate amount ingested ranged from 1 to 10 oz (mean: 3 oz). Five (36%) persons
also had ingested ethanol and/or other drugs. Most of the patients were discharged
from the ED within 13 hours of arrival; three were hospitalized. The most common
symptoms and signs were nausea/vomiting (10 {71%}), obtundation (nine {64%}),
bradycardia (seven {50%}), prolonged unconsciousness (six {43%D), syncope (six {43%D),
seizures (four {29%}), confusion (four {29%}), combativeness (four {29%}), respiratory
depression (three {21%)), amnesia (two {14%)), and euphoria (two {14%)}). One person had
cardiac arrest, one had respiratory arrest, and one had a motor—vehicle crash
associated with the effects resulting from use of a GBL—containing product. No

deaths were reported.
Texas

From October 2, 1998, through January 24, 1999, Texas poison—control centers
identified 20 adverse events resulting in ED visits among persons who had ingested
GBL-containing products. Twelve (60%) of the cases were reported in January.
Patients’ ages ranged from 11 to 41 years; 13 were male. Products known to have
been used included “RenewTrient” (six cases), “Revivarant” (four), “Revivarant-G”
(two), and “Blue Nitro Vitality” (two). Ten persons also ingested‘ethanol and/or other
drugs. Ten patients were admitted to the hospital from the ED. The most common
symptoms and signs were obtundation (13 {65%}), prolonged unconsciousness (nine
{45%)), respiratory depression (nine {45%}), anxiety/nervousness (seven {35%)}),
nausea/vomiting (six {30%}), confusion (six {30%}), tremors/twitching (four {20%}),
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tachycardia (three {15%}), and combativeness (three {15%}). One person had

respiratory arrest; no deaths were reported.

Reported by: SW Smith, MD, AR Topliff, MD, M Danigelis, MD, DL Zvosec, PhD, LL
Schrag, MD, SA Freiwald, MD, SR Gunn, MD, Dept of Emergency Medicine, Hennepin
County Medical Center, Minneapolis; SC Setzer, Hennepin Regional Poison Center,
Minneapolis: M Rock, MD, Methodist Hospital, St. Louis Park: MT Osterholm, PhD,
State Epidemiologist, Minnesota Dept of Health. BE Benson, PharmD, New Mexico
Poison Center, Albuguerque; J Padilla, MS, R Voorhees, MD, CM Sewell, DrPH, State
Epidemiologist, New Mexico Dept of Health. L Williams, G Shepherd, North Texas
Poison Center, Dallas; G Coody, PharmD, Div of Drugs and Medical Devices, Bur of
Food and Drug Safety; DM Simpson, MD, State Epidemiologist, Texas Dept of Health.
Center for Food Safety and Applied Nutrition, Food and Drug Administration.
Environmental Hazards and Epidemiology Section, Health Studies Br, Div of
Environmental Hazards and Health Effects, National Center for Environmental Health,
Div of Applied Public Health Training, Epidemiology Program Office; and EIS officers,
CDC.

Editorial Note:

GBL is metabolized to GHB in the body, but because of better absorption GBL has
greater bioavailability than GHB on an equimolar basis (2). Clinical effects of GHB
appear to be dose—related and include reports of vomiting, hypotonia, tremors,
seizures, aggression, impairment of judgment, coma, respiratory depression,
hypothermia, and bradycardia (1). GHB mixed with ethanol acts synergistically to
produce central nervous system and respiratory depression (3). Symptoms usually
resolve with supportive care within 2-96 hours (4). Death occurring when GHB was
the sole intoxicant also has been reported (5). Toxic effects of GBL would be
expected to be similar or identical to those of GHB, but previous clinical experience is
limited (6, 7). There is no antidote for GHB; treatment consists of supportive therapy
until symptoms of toxicity subside. A withdrawal syndrome, which can include
insomnia, tremor, and anxiety, has been reported fqllowing discontinuance of GHB in

chronic, high—dose users (8).

GBL is an industrial and household solvent of acrylate polymers, and unintentional
poisonings have been reported (6, 9). It also is marketed as a dietary supplement at

health food stores and on the World—Wide Web under several trade names. Although
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labeled as dietary supplements, GBL—containing products are illegally marketed,,
unapproved new drugs that have been involved in at least 55 reports of adverse
events, including one’death (10). On January 21, 1999, FDA asked manufacturers to
recall their GBL—containing products and warned consumers through press releases
to avoid taking these products (10). Public education efforts should inform consumers
that FDA review procedures for drugs are different than those used for dietary
supplements. Consumers should be alert to the potential dangers of these products
and understand that terms such as “natural” do not necessarily imply safety.
Physicians should counsel patients about these products and be prepared to
recognize and treat the toxic reactions that some might produce. Chronic GBL users
should be monitored for withdrawal symptoms when discontinuing use of the product.
Depending on the severity of the withdrawal symptoms, médical intervention may be
required. Physicians are encouraged to report serious adverse events associated with
these products to FDA's MedWatch program, telephone (800) 332-1088.
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Multistate Outbreak of Sa/monella
Serotype Typhimurium Infections |
Associated with Drinking Unpasteurized
Milk —— Illinois, Indiana, Ohio, and
Tennessee, 2002--2003

On December 10, 2002, the Clark County Combined Health District and the Ohio
Department of Health (ODH) were notified of two hospitalized children infected with
Salmonella Enterica serotype Typhimurium. Initial investigation implicated |
consumption of raw, unpasteurized milk purchased at a local combination
dairy—restaurant (dairy) during November 27-——December 13, 2002, as the cause. This
report summarizes the subsequent investigation. Because 27 states still allow the sale
of raw milk, and organizations continue their efforts to allow marketing and sale of raw
milk to the public directly from the farm (7, 2), consumer education about the hazards

of raw milk and a careful review of existing policies are needed.

The dairy comprised a working dairy farm, restaurant, snack bar, and petting zoo with
goats, cows, calves, lambs, and pigs. At the time of the epidemiologic investigation in
December 2002, the workforce comprised 211 workers, including 16 members of the
owner family. In 2002, the dairy was the only place in Ohio that sold raw milk in jugs

and served raw milk and milk shakes made with raw milk legally to customers. In 2001,

approximately 1,350,000 customers visited the dairy.

During November 30, 2002—February 18, 2003, ODH laboratory received 94 S.
Typhimurium clinical isolates for pulsed-field gel electrophoresis (PFGE) testing. Of
these, 60 had an indistinguishable pattern. In addition, patterns from lllinois, Indiana,

and Tennessee matched the Ohio pattern.

A case of S. Typhimurium was defined as PFGE——matched S. Typhimurium isolated

during November 30, 2002——February 18, 2003, from clinical samples from a person
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with an epidemiologic link to the dairy. Case finding was conducted by reviewing
laboratory culture results from hospital, privéte, and ODH laboratories, comparing
PFGE patterns of S. Typhimurium isolates with background isolates statewide and
nationwide, screeni‘ng dairy workers, interviewing meal companions, and alerting public
health officials of the outbreak nationwide by using CDC's Epidemic Information
Exchange (Epi=X). '

A total of 62 persohs had illness consistent with the case definition, including 40
customers, six household contacts, and 16 (7.6%) of 211 dairy workers; patients were
from four states (Illinois, Indiana, Ohio, and Tennessee); the median age was 18 years
(range: 170 years), and 34 (54.8%) were females. Of the 62 patients, 54 (87.1%)
reported signs and symptoms of illness, including diarrhea (52 [96.3%]), cramps (41
[75.9%)), fever (37 [68.5%]), chills (29 [53.7%]), body aches (29 [53.7%]), bloody diarrhea
(27 [50.0%]), nausea (25 [46.3%]), vomiting (24 [44.4%)), and headache (21 [38.9%]). A
total of 50 (80.6%) exhibited more than one symptom. Disease onset occurred during
November 30, 2002—January 14, 2003 (Figure).

A case—control study was conducted to verify the initial findings implicating raw milk
and to identify other potential sources of infection. The 40 case—patients who were
dairy customers were included in the study. Controls were a convenience sample of
well meal companions of case—patients. Because of numerous potential exposures to
S. Typhimurium, dairy workers were excluded from the study; secondary infections
among friends or households contacts of case—patients also were excluded. Food
histories were obtained through telephone interviews by using a standard
questionnaire. State and local investigators reviewed milking, bottling, and capping
procedures and collected and tested samples from the food, stools of dairy cows, and

the environment.

A total of 40 case—patients and 56 controls were eligible for the case—control study.
The median age of case—patients was 8 years (range: 1-—69 years); 24 (60.0%) were
females. The median age of controls was 35 years (range: 1——74 years); 34 (60.7%)
were females. In the univariate analysis of potential risk factors, only consumption of
raw milk was associated significantly with iliness. Among 39 case—patients and 55
controls for whom date of milk purchase was known, 37 (94.9%) and 16 (29.1%),
respectively, consumed raw milk (odds ratio [OR] = 45.1; 95% confidence interval [CI]
= 8.8——311.9). Consumption of other food items, visiting the petting zoo, and petting

animals were not associated with illness.
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Of the 32 food samples tested, five were positive for S. Typhimurium, including three
raw skim milk samples, one sample of butter made from raw milk purchased by a
customer, and one sample of cream. Skim milk samp'les were taken from milk either
bought or bottled on November 29. The PFGE pattern for all five food isolates
matched the outbreak pattern. The 31 animal stool samples collected from cows
providing milk and the 23 environmental samples taken from dairy equipment and

storage sites were negative for S. Typhimurium.

The review of the dairy operation and results of worker screening tests revealed that
four barn workers had asymptomatic S. Typhimurium infection. Barn workers milked

the cows, bottled the milk, and made ice cream.

On December 13, 2002, following an order from local health authorities, the dairy
discontinued the sale of all raw milk products. On January 13, 2003, the Ohio
Department of Agriculture (ODA) recommended that the sale of all dairy products

- made with raw milk, including bottled raw whole milk, skim milk, and cream, be

discontinued permanently. Several sanitation improvements, primarily for the barn
workers, also were recommended, including more frequent hand washing, replacement
of the some of the equipment and utensils (e.g., mixing bowls), and enhanced general

cleaning in the entire property.

Reported by: J Holt, D Propes, C Patterson, MBA, Clark County Combined Health
District, Springfield; T Bannerman, PhD, [ Nicholson, M Bundesen, E Salehi, MPH, M
DiOrio, MD, Ohio Dept of Health; C Kirchner, R Tedrick, MS, Ohio Dept of Agr/'cu/ture.
R Duffy, DDS, Division of Adult and Community Health, National Center for Chronic
Diseases Prevention and Health Promotion; J Mazurek, MD, EIS Officer, CDC.

Editorial Note:

Each year in the United States, foodbornerdisease causes an estimated 76 million
illnesses. Of these, an estimated 1.4 million are caused by Sa/monella, resulting in
approximately 16,000 hospitalizations and 580 deaths (3). Raw bulk tank milk can
contain one or more species of pathogenic badteria, including Salmonella spp. (4, 5).
During 1972--2000, a total of 58 raw milk——associated outbreaks were reported to
CDC, of which 17 (29%) were caused by Sa/monella spp. (1, 6).
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This report describes a large multistate outbreak of S. Typhimurium transmitted
through consumption of raw milk and milk products. Although animal and
environmental samples were negative for S. Typhimurium, four barn workers were
infected with S. Typhimurium. In addition, all S. Typhimurium isolates from clinical
specimens and foods had indistinguishable PFGE patterns. The source for
contamination was not determined; however, the findings suggest that contamination

of milk might have occurred during the milking, bottling, or capping process.

In 2002, intrastate sale of raw milk for human consumption was legal in 28 states,
including Ohio (7). As of October 1997, Ohio law did not allow the sale of raw milk
except for dairies that were engaged continuously in the business of selling or offering
for sale raw milk directly to consumers before October 31, 1965 (7). The dairy in this
outbreak had been in operation since 1958 and was the only place in Ohio selling raw
milk legally. After ODA issued its recommendations, the dairy voluntarily relinquished
its license for selling raw milk. As a result, no businesses now sell raw milk to the

public legally in Ohio.

Molecular subtyping of S. Typhimurium isolates had an important role in identifying
cases that were part of this outbreak and defining its extent (8). Typhimurium is one of
the most common Sa/monella serotypes isolated from persons in Ohio, and without
the specificity of PFGE typing, identifying cases that were part of the outbreak would

have been difficult.

Despite the known association of raw milk with disease—causing organisms, some
consumers believe that raw milk is of better quality than pasteurized milk (9). In
several states, producers circumvent regulations and provide raw milk to consumers
by establishing cow—leasing programs in which farmers keep and milk cows owned by
individuals (CDC, unpublished data, 2003). Consumer education about the hazards of
raw milk consumption is needed. Retail milk regulations should be reviewed and
strengthened, if needed, to minimize exposure of the public to the hazards of raw milk

consumption.
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Mitchell, L Holbert, Ohio Dept of Health.
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FIGURE. Number* of patients with symptomatic Salmonella
serotype Typhimurium infections, by date of illness onset —
Illinois, Indiana, Ohio, and Tennessee, November 30, 2002-
January 14, 2003
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Outbreaks%of Salmonella Serotype
Enteritidis Infection Associated with
Eating Shell Eggs —— United States,
1999—2001 |

A Salmonella serotype Enteritidis (SE) epidemic emerged in the 1980s, when
increasing numbers of infections were detected in the Northeastern and Mid—Atlantic
regions of the United States (7). In the early 1990s, while SE rates in the Northeast
began to decline, the SE epidemic expanded to the Pacific region (2. Nationwide, the
number of SE isolates reported to CDC peaked at 3.8 per 100,000 populatioh in 1995,
Although rates of culture—confirmed SE infection reported to CDC declined to 1.9 by
1999 (Figure 1), rates did not decline further through 2001, and outbreaks continue to

occur. Investigations of outbreaks and sporadic cases have indicated repeatediy that,

when a food vehicle is identified, the most common sources of SE infection are
undercooked and raw shell eggs (3, 4. This report describes two SE outbreaks
associated with eating shell eggs and underscores the need to strengthen SE—control

measures.
South Carolina, 2001

During February——March 2001, outbreaks of gastroenteritis occurred among inmates
in four prison facilities of the South Carolina Department of Corrections (SCDC). The
first outbreak occurred in a men’s facility (M1) on February 6. The three other
outbréaks, all occurring on March 2, affected a second men'’s facility (M2) and two
women's facilities (F1 and F2). Among 2,317 inmates in the four prisons, 688 reported
to prison infirmaries with gastrointestinal symptoms (e.g., abdominal cramps, diarrhea,
and nausea). Stool specimens from ill inmates vielded SE phage types 2, 13a, and 23.

No iliness was reported among SCDC staff members.

The South Carolina Departmenf of Health and Environmental Control conducted two

case—control studies in M2 and F1, which shared a common kitchen. A case—patient
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was defined as any SCDC inmate who reported to the prison infirmary with acute
g'astrointestivnal symptoms. Case-patients were selected at random from a list of ill
inmates. Controls were inmates without illness who were selected at random from an
inmate roster provided by the prisons and who were matched by prison facility. A tuna
salad served for lunch on March 2 was eaten by 88% of the male case—patients (odds
ratio [OR] =7.0; 95% confidence interval [CI] =1.8--30.5) and by 89% of the female
case—patients (OR=16.7; 95% CI=4.1--74.7). The tuna salad was prepared with eggs
that were reportedly hard—boiled by kitchen staff, who also were inmates. At the time
of the outbreaks, all eggs used by the four involved SCDC facilities were supplied from
-a single vendor. Eggs supplied to M2 and F1 were traced back to the vendor’s farm
(Farm A). In February 2001, eggs submitted from Farm A to the South Carolina Egg
Quality Assurance Program tested positive for SE phage types 2,13a, 22, 23, and 28.
Phage type 2 was the predominant SE strain isolated from both ill patients and eggs
from Farm A. To protect the inmates, SCDC switched to pasteurized egg products in
April 2001. - |

North Carolina, 2001

In June 2001, the Statistical Outbreak Detection Algorithm at CDC signaled an
increase in SE cases reported from North Carolina. The Division of Public Health in
North Carolina was alerted and began to review SE cases throughout the state. The
North Carolina State Laboratory of Public Health reported 51 cases in July and 31 in
August, compared with 11 cases in each of those months during 2000. Cases occurred

throughout the state.

A case—control study was performed. A case was defined as culture—confirmed SE in
a resident of North Carolina reported during July 1-——September 7, 2001. One to two
neighbor controls were matched to each case. SE isolates were subtyped by
pulsed—field gel electrophoresis (PFGE) and phage typing. Analysis of 53 patients and
78 controls indicated that illness was associated with eating eggs (matched odds ratio
[MOR] =2.8; 95% CI=1.1-—9.5). Isolates from 21 (40%) of 53 patients had PFGE pattern
A. Analysis restricted to patients with pattern A indicated a stronger association with
egg consumption (MOR=10.7; 95% CI=1.3—-88.1). PFGE pattern A also was identified in
isolates from patients in the South Carolina SE outbreak. All isolates from SE patients
in both outbreaks that were PFGE pattern A also were phage type 13a. Among 14
random, nonoutbreak phage type 13a SE isolates tested subsequently at CDC, seven
distinct PFGE patterns were identified; none was PFGE pattern A. A traceback of
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implicated eggs purchased from retail outlets in North Carolina was jnconclusive for

implicating a farm.

Reported by: D Droc/uk, MSPH, S Carnesale, MD, G Elliot, LJ Bell, MD, JJ Gibson, MD,
South Carolina Dept of Health and Environmental Control. L Wolf. D Briggs, B Jenkins,
JIM Maillard, MD, North Carolina Dept of Health and Human Svcs. M Huddle, MPH, F
Virgin, C Braden, MD, Div of Bacterial and Mycotic Diseases, National Center for

Infectious Diseases; P Srikantiah, MD, A Stoica, MD, T Chiller, MD, EIS officers, CDC.

Editorial Note:

During 1990—-2001, state and territorial health departments reported 677 SE
outbreaks, Which accounted for 23,366 ilinesses, 1,988 hospitalizations, and 33 deaths
(CDC, unpublished data, 2002). Among the 309 outbreaks reported with a confirmed
vehicle of transmission, 241 (78.0%) were associated with shell eggs, accounting for
14,319 illnesses. Of these, 10,406 illnesses occurred during 1990--1995, and 3,913
occurred during 1996-—2001. The overall decrease in SE incidence and the decrease
in the number of ilinesses related to egg—associated SE outbreaks during the last
decade might be attributed in part to the implementation of prevention measures,
including on—farm control programs, egg refrigeration, and consumer and food worker
education. However, reported cases did not decliné during 1999—2001, and outbreaks

associated with shell eggs continue to cccur.

In the South Carolina outbreak, eggs from a farm that tested positive for SE in

~ February 2001 were distributed to the prisons in March, despite the farm’s

participation in a voluntary, state—sponsored SE-control program. This farm withdrew

from the state program in April 2001. Phage type 2 was the most common SE strain
isolated in the South Carolina outbreak. This uncommon phage type, which has
accounted for 3% of SE outbreaks with reported phage type since 1985, also was
found on Farm A. Cases in the outbreak in North Carolina shared the same SE PFGE
pattern and phage type (13a) as some of the South Carolina outbreak cases,

suggesting a possible link to the same farm.

Eggs that reportedly were hard-boiled and used in a tuna salad were the implicated
vehicle in the South Carolina outbreak. A recent study demonstrated that unless

SE-containing eggs are exposed to boiling water until the yolk is completely solidified,
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SE can survive the cooking process (8). Cross contamination of the tuna salad by

inmate food handlers also was possible.

To achieve sustained decreases in egg—associated SE illnesses, a concerted
prevention effort is needed from farmers to consumers (6). A key factor in this effort
is the implementation of farm—based measures to reduce SE contamination of eggs
during production. The implementation of such control programs in Northeastern
states in the early 1990s might have contributed to subsequent decreases in human
SE isolation rates in New England and Mid—Atlantic regions (7). One important control
measure is microbiologic testing of hen houses for the presence of SE. If SE is found
on a farm during routine environmental testi'ng, eggs may be diverted to pasteurization.
Evidence suggests that proper implementation and oversight of farm—based control
programs can result in a reduction of SE infections among flocks in poultry houses (8).
Farm participation in current SE-control programs is voluntary, and the components
of programs vary. Future shell-egg safety measures should include greater

participation in farm—based control programs with microbiologic testing.

Both outbreaks described in this report occurred in the Southeastern region of the
United States. Compared with declining rates of SE infections in other regions of the
United States, the incidence of SE in Southeastern states increased by 50% from 2000
to 2001 (Figure 2). Ongoing surveillance of SE outbreaks will be necessary to detect
changes in trends of SE infection in this region. Expansion of SE—prevention measures
will be an important part of efforts to prevent SE infections in the Southeast. This
includes actively encouraging farms to participate in SE~control programs, promotion
of proper refrigeration of eggs during storage and transportation, and education of
food handlers and consumers about food preparation (see box). Retail and consumer
buyers can specify that suppliers provide only eggs produced from farms managed
under an SE—-control program that is recognized by a state regulatory agency or a

state poultry association.

The outbreak in South Carolina prisons was the largest SE outbreak in 2001. Because
persons residing in institutions depend entirely on their institutions for meals, the
supply of contaminated foods to these settings can place large populations at risk for
developing foodborne diseases. Persons residing in institutions, especially elderly
persons in nursing homes or assisted living facilities, are at higher risk for dying from
outbreak—associated SE infections (9). During 1990~-2001, a total of 83 SE outbreaks

occurred in institutional settings*, representing 12% of reported SE outbreaks. Of the
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33 outbreak—associated deaths, 22 (67%) occurred in institutional facilities,
underscoring the importance of using pasteurized egg products or in—shell pasteurized
eggs for all recipes requiring pooled, raw, or undercooked shell eggs for

institutionalized persons.

Additional information about preventing SE infections associated with eating raw or
undercooked shell eggs is available at

http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salment_g.htm,

http://www.cfsan.fda.gov/” dms/fs—eggs.html,

http://www.cfsan.fda.gov/” dms/fs—eggs2.html, and

http://www.cfsan.fda.gov/” dms/fs—eggs4.html. Information for retail and food service

establishments and institutional facilities about handling and cooking shell eggs is
available in the Food Code at http://www.cfsan.fda.gov/” dms/foodcode.html.
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BOX. Recommendations for preventing Salmonella serotype

Enteritidis (SE) infections associated with eggs

For egg producers:

* Flock-based SE-control programs that include
routine microbiologic testing should be adopted and
implemented by industry nationwide. |

For retail and food service establishments and

institutional settings:

* In retail and food service establishments, pasreur-
ized egg products or pasteurized in-shell eggs are
recommended in place of pooled eggs or raw or
undercooked shell eggs. If used, raw shell eggs should
be fully cooked. If shell eggs are served undercooked,
a consumer advisory should be posted in accordance
with the Food Code.

* In hospitals, nursing homes, adult or childcare
facilities, and senior centers, pastcurized egg prod-
ucts or pasteurized in-shell eggs should be used in
place of pooled eggs or raw or undercooked eggs.

» Eggs should be purchased or received from a
distributor fﬁfﬂgﬁi‘atﬁd and stored refrigerated at
<45° F (<7° C) at all rimes. :

For egg consumers:

» Consumption of raw or undercooked eggs should
be avoided, especially by young children, elderly

persons, and persons with weakened immune
systems or debilitating illness.

» Eggs should be cooked until both the white and the
yolk are firm and eaten promptly after cooking.

* Hands, cooking utensils, and food-preparation sur-
faces should be washed with soap and water after
contact with raw eggs.

* Eggs should be purchased or received from a retail
store or distriburor refrigerated and stored refriger-
ated at <45° F (<7° C) ar all times.
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FIGURE 1. Isolation rate* of Salmonella serotype Enteritidis
{SE), by year — United States, 1990-2001 :
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FIGURE 2. isolation rate* of Salmonella serotype Enteritidis
(SE), by year — Southeastern regionf, 1990-2001
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Multistate Outbreaks of Sa/monella
Serotype Poona Infections Associated

with Eating Cantaloupe from Mexico ——
United States and Canada, 2000——2002

Three multistate outbreaks of Sa/monella serotype Poona infections associated with
eating cantaloupe imported from Mexico occurred in the spring of consecutive years
during 2000-—2002. In each Qutbreak, the isolates had indistinguishable pulsed—field
gel electrophoresis (PFGE) patterns; the PFGE patterns observed in the 2000 and
2002 outbreaks were indistinguishable, but the pattern from 2001 was unique among
them. Outbreaks were identified first by the California Department of Health Services
(2000 and 2001) and the Washington State Department of Health (2002) and involved
residents of 12 states and Canada. This report describes the investigations, which led
ultimately to an import alert on cantaloupes from Mexico. To limit the potential for
cantéloupe contamination, the Food and Drug Administration (FDA) continues to work
with the Mexican government on a food—safety program for the production, packing,

and shipping of fresh cantaloupes.
April-——June 2000 Outbreak

A total of 47 confirmed cases of S. Poona infections with indistinguishable PFGE
patterns were identified from California (26), Washington (10), Nevada (five), New
Mexico (three), Oregon (two), and Colorado (one), with illness onset occurring during
April 14—June 2. The median age of ill persons was 7 yéars (range: 1-—95 vyears); 28
(60%) batients were aged <10 years, and nine (19%) were aged >60 years. Twenty—four

(51%) patients were male and nine (19%) were hospitalized.

A matched case—control study was conducted; 20 case—patients were matched by
age category to 37 community controls. A case was defined as laboratory—confirmed
infection with S. Poona of the outbreak PFGE pattern in a person with illness onset

during April-—June. By multivariable modeling, illness was associated only with eating
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cantaloupe (matched odds ratio [MOR] =6.7; 95% confidence interval [CI] =1.3——34.0),
with 16 (80%) case—patients versus seven (19%) controls reporting eating cantaloupe.

Cantaloupe was purchased either pre—cut or whole.
April-——May 2001 Outbreak

In April, an-initial cluster of S. Poona was identified in California. Isolates had a rare
biochemical trait, the inability to produce hydrogen sulfide (H,S), and PFGE patterns
that were indistinguishable. A total of 50 cases of H,S—negative S. Poona infections
were identified in residents of California (28), Washington (eight), Nevada (seven),
Arizona (six), and Oregon (one). Demographic and illness—history data from the 28
California patients indicated that illness onset occurred during April 6—May 28. The
age distribution was bimodal; the 19 children had a median age of 3 years (range: 1-—5
years) and the nine adults had a median age of 80 years (range: 39—91 years). Fifteen
(54%) patients were female. Ten (36%) patients were bacteremic; one infant girl had S.
Poona isolated from a urine specimen. Nine (33%) patients were hosbitalized, and two
patients (a man aged 78 years and a woman aged 91 years) died with Sa/monella

septicemia.

A matched case—control study was conducted; 11 case—patients from California
(seven), Nevada (two), Arizona (one), and Washington (one) were matched by age
category to 19 community controls. Case—patients had laboratory—confirmed
infections of the outbreak strain of H,S—negative S. Poona and iliness onset during the
first 2 weeks of April. lllness was associated only with eating cantaloupe (MOR=7.4;
95% CI=1.0-—178.0). Eight (80%) case—patients and six (33%) controls recalled eating

cantaloupe. Cantaloupe was purchased either pre—cut or whole.
March—May 2002 Outbreak

A total of 58 cases with S. Poona isolates with indistinguishable PFGE patterns were
identified in California (21), Washington (nine), Oregon (five), British Columbia (four),
Colorado (three), Nevada (three), Manitoba (two), Missouri (two), Ontario (two),
Saskatchewan (two), Texas (two), Arkansas (one), Minnesota (one), and Vermont
(one). lliness onset occurred during March 30——May 31; the median age of patients
was 6 years (range: 4 months—91 years); 32 (55%) were aged <10 years, and 11 (19%)

were aged >60 years. A total of 31 (55%) were female. Ten patients were hospitalized.
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A matched case—control study was conducted; 27 case—patients were matched by
age category to 54 community controls. A case was defined as S. Poona infection with
the outbreak PFGE pattern in a person aged >2-years with iliness onset during March
15—May 3. The only exposure significantly associated with illness was eating
cantaloupe; 20 (74%) case—patients recalled eating cantaloupe compared with 11 (20%)
controls (MOR=15.5; 95% CI=3.3—125.0). Case—patients (50%) were more likely than
controls (13%) to eat cantaloupe purchased whole (MOR=5.8; 95% CI=1.6—-23.3) or to
eat cantaloupe in a fruit salad or as a garnish (28% versus 5%) (MOR=6.5; 95%

CI=1.2--63.0). No other factors were significantly associated with illness.
Traceback and Regulatory Action

FDA, in conjunction with state and provincial food regulatory agencies, conducted
traceback investigations of cantaloupe purchased by patients in all three outbreaks. In
each instahce, point—of—sale sources of cantaloupe were traced back to shippers and
then to farms in Mexico. In response to the 2000 and 2001 outbreaks, FDA conducted
oh—farm investigations in Mexico and concluded that measures were not in place to

minimize microbial contamination in the growing, harvesting, packaging, and cooling of

. cantaloupe. Possible sources of contamination include irrigation of fields with water

contaminated with sewage, processing (cleaning and cooling) produce with
Salmonella—contaminated water, poor hygienic practices of workers who harvest and
process the cantaloupe, pests in packing facilities, and inadequate cieaning and
sanitizing of equipment that comes in contact with cantaloupe. In association with the
2001 outbreak, FDA detained product imported by the shipper on May 31, and the
shipper voluntarily recalled its imported Mexican cantaloupe. The shipper and the
implicated farm in Mexico remain on detention. In association with the 2002 outbreak,
the importer voluntarily recalled the implicated Mexican cantaloupe, and FDA placed
the implicated farms on detention. On October 28, 2002, FDA issued an import alert

on cantaloupe from Mexico that detains all products offered for entry at all U.S. ports.

Reported by: SM Anderson, MPH, Arizona Dept of Health Svcs. L Verchick, MS, Clark
County Health Department, Las Vegas; R Sowadsky, MSPH, Nevada State Health Div.
B Sun, DVM, R Civen, MD, JC Mohle-Boetani, MD, SB Werner, MD, M Starr, DVM, S

Abbott, M Gutierrez, M Palumbo, PhD, J Farrar, PhD, California Dept of Health Svcs. P
Shillam, Colorado Dept of Health. E Umland, MD, M Tanuz, M Sewell, DrPH, J Cato, '
New Mexico Dept of Health. W Ke éene, PhD, Oregon Dept of Human Svcs. M Goldoft,

MD, J Hofmann, MD, J Kobayashi, MD, P Waller, MS, Washington State Dept of Health.
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Editorial Note:

Salmonella infections have been linked to melons at least since 1990 when Sa/monelia
serotype Chester traced to cantaloupe caused 245 illnesses in 30 states (7). The
cantaloupe were imported from either Mexico or Guatemala. In 1991, an outbreak of
cantaloupe—associated S. Poona infections caused 400 illnesses in 23 states 2.
lliness was associated with eating pre—cut cantaloupe in fruit salads or from salad
bars. Although industry sources identified the lower Rio Grande Valley in Texas as the
probable source of the implicated cantaloupe, some might have come from Mexico. In
response to this outbreak, FDA conducted a microbiologic survey that isolated a
variety of Salmonella serotypes from approximately 1% of sampled imported
cantaloupe and watermelon (2. In 1997, an outbreak of Sa/monella serotype Saphra
infections affected 25 persons in California. lliness was associated with cantaloupe
imported from Mexico (3). After the 2000 and 2001 S. Poona outbreaks, FDA
conducted farm investigations in Mexico, issued press releases to warn consumers,
placed implicated farms on detention, and conducted sampling surveys of imported
cantaloupe. The 1999 and 2000 FDA surveys of imported produce indicated that 5% of
cantaloupe sampled (eight of 151) was contaminated with Sa/monefla (4). A 2001
survey of imported produce indicates that of 29 cantaloupes from Mexico tested,
none vielded Sa/monella, Shigella, or Escherichia coli 0157:H7 (FDA, unpublished data,
2001). The interpretation of the 2001 survey is limited by of the small sample size.

S. Poona is a relatively rare serotype that is responsible for 1% of human Sa/monel/la
isolates reported in the United States in 2001; however, of the six
cantaloupe—associated Sa/monefla outbreaks, four were attributed to infections with S.
Poona. Typically, human infection with S. Poona is associated with reptile exposure (5,
6). The three outbreaks attributed to S. Poona—contaminated cantaloupe traced to
Mexican farms suggest the possibility. of a unique natural reservoir in the Mexican
farm environment, possibly from reptiles such as iguanas drawn to feed on melon
crops that enter the packing sheds and contaminate the equipment. Subsequently,

water used in the washing and cooling process might spread the contamination.
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FDA provides information about the decontamination of melons to the retail industry,
food—service establishments, and commercial processors of pre—cut melon (7, 8). The
use of sodium hypochlorite or other permitted antimicrobials in combination with
- brushing is recommended. The potential for microbial contamination also might be
reduced by using only good—quality fruit that is free from open wounds or defects that
“might allow bacteria to contaminate the interior of the fruit (9). Additional research is
needed to determine the effectiveness of consumer produce—washing practices.
Consumers should be sure that fresh—cut melons are refrigerated or surrounded by
ice; leftover cut melons shou]d be discarded if left at room temperature for >2 hours.
Additional information for consumers is available at
http://www.fda.gov/bbs/’topics/answers/2002/ansO1 167.html.

On October 28, 2002, in response to the three outbreaks during 2000--2002 and
analytical results from the sampling of imported Mexican qantaloupe, FDA issued an
import alert that detains aIVI cantaloupe from Mexico offered for entry at all U.S. ports.
FDA will continue to work with the Mexican government on a food—safety program for
the production, packing, and shipping of fresh cantaloupe. The Mexican government is
developing a certiﬁcation program based on sound agricultural and manufacturing
practices that would allow FDA to identify farms that have adopted and implemented

such a food—safety program.
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Outbreak of Sa/monelfla Serotype Javiana
Infections ——— Orlando, Florida, June 2002

On July 16, 2002, the Minnesota Depar‘t_ment of Health idenﬁified two cases of -
Salmonella serotype Javiana infections among persons who had attended the 2002
U.S. Transplant Games held at theme park A in Orlande, Florida, during June 25——29.
Isolates from both patients were indistinguishable by pulsed field gel electrophoresis
(PFGE). The U.S. Transplant Games is a 4-day athletic competition among recipients
of solid organ transplants (i.e., heart, liver, kidney, lung, and pancreas) and bone
marrow transplants. Approximately 6,000 persons from the United States and five
other countries, including 1,500 transplant—recipient athletes, participated in the
games. This report summarizes the results of an ongoing epidemiologic and laboratory

investigation that has identified 141 ill persons in 32 states who attended the games.

For case ascertainment and investigation purposes, a web—based survey was v
- distributed electronically on July 20 to 1,100 attendees with known e—mail addresses,
including athletes, donors, Family members, and transplant professionals. Anonymous
e—mail addresses for these persons were obtained from the organizers of the games.
A case was defined as fever or diarrhea with onset during June 25—July 7 in a person
who visited Orlando. A total of 369 (34%) persons responded by August 1; of these,
296 (80%) responded by July 22. Ninety—four (25%) persons reported that at least one
household member had an illness that met the case definition, representing 141 ill

persons.

For each of the 369 households, detailed information was collected for one person
who was selected on the basis of birth date. Among these persons, 82 (22%) reported
illness. The median age of ill respondents was 47 years (range: 4—71 years); 48 (59%)
were transplant recipients, and 43 (52%) were receiving immunosuppressive therapy.
Dates of illness onset ranged from June 26 to July 7. Predominant symptoms included
diarrhea (93%), abdominal pain (79%), and fever (51%). Three (4%) respondents were
hospitalized. '

All survey respondents were asked about places they stayed, events they attended,

101



and foods they ate while in Orlando. Fifty—one (66%) ill persons stayed at resorts
located in theme park A during their time in Orlando, and 75 (91%) reported eating food
items at establishments located in theme park A. On July 31, a second web—based
survey containing questions about poténtially suspect food items available in theme
park A was distributed electronically to the 369 persons who responded to the first
survey. lll persons were asked about specific foods eaten during the 3 days before
illness onset, and well persons were asked about the middle 3 days of the games (June
26—28). By August 2, a total of 222 (60%) persons had responded to the second
survey; 41 had been ill. Univariate analysis demonstrated that ill persons were
significantly more likely to report eating foods containing diced Roma tomatoes than
were well persons (44% of ill versus 14% of well persons; adjusted odds ratio=4.3; 95%
confidence interval=2.1-—9.1). Preliminary microbiologic evaluation indicates fecal

coliform contamination of the diced tomatoes.

To identify other potential cases of S. Javiana, the PFGE pattern for the outbreak
strain was posted on PulseNet, the National Molecular Subtyping Network for
Foodborne Disease Surveillance. A total of 18 additional infections caused by S.
Javiana with an indistinguishable PFGE pattern were identified in nine states (Illinois,
Massachusetts, Michigan, Minnesota, New Hampshire, North Carolina, Pennsylvania,
Tennessee, and Virginia). Of 16 patients who were interviewed, one was a games
participant, and 12 others had visited theme park A during the last week of June but
did not attend the games. Dates of illness onset ranged from June 24 to July 8. State
and local health departments are investigating additional cases to establish

epidemiologic links to the outbreak.

Reported by: B Toth, MPH, Orange County Health Dept, Orlando,; D Bodager, MPA,
RM Hammond, PhD, Florida Dept of Health. S Stenzel, JK Adams, Minnesota Dept of
Health. T Kass—Hout, MD, RM Hoekstra, PhD, PS Mead, MD, Div of Bacterial and
Mycotic Diseases, National Center for Infectious Diseases; P Srikantiah, MD, EIS
Officer, CDC.

Editorial Note:

Salmonellosis causes an estimated 1.4 million illnesses each year in the United States
(7). S. Javiana is the fifth most common Sa/monella serotype in the United States and
accounted for 3.4% of Sa/monella isolates reported to CDC during 2001 (CDC,
unpublished data, 2002). The majority of persons infected with Sa/monella have
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diarrhea, fever, and abdominal cramps 12—72 hours after exposure. The illness

usually lasts 4—7 days, and the majority of persons recover without treatment.

Persons with impaired immune systems are at increased risk for having a more severe
illness, atypical symptoms, and complications of infection. Among organ .transplaht
recipients, salmonellosis is associated strongly with antirejection therapy (2), and
febrile illness with bacteremia is a more common presentation (3). Organ transplant
patients are at increased risk for focal manifestations of illness including meningitis,
urinary tract infections, abscesses of soft tissues, septic arthritis, osteomyelitis, and
vascular infections, including infections of vascular grafts (4——6). Recurrence of
nontyphoidal salmonellosis is common among this population and might occur in up to

35% of renal transplant recipients (2, 3).

Physicians caring for recipients of solid organ and bone marrow transplants should be
aware of possible exposure to S. Javiana at the 2002 U.S. Transplant Games and
should consider obtaining cultures (i.e., stool, blood, and urine) from ill patients with
this exposure. The optimal therapy for Sa/lmonella infection in transplant recipients is
not known (4). However, because of the increased susceptibility to infection and the
potential for complications, physicians might consider empiric antimicrobial therapy in
transplant recipients with suspected salmonellosis from whom appropriate cultures
have been obtained. The strain of S. Javiana responsible for this outbreak is
susceptible to several commoniy used antimicrobiais, inciuding
trimethoprim—sulfamethoxazole, ciprofloxacin, and ceftriaxone. Physicians should

report culture—confirmed cases of salmonellosis to their local health department.

The use of a web—based survey in this investigation allowed a substantial number of
persons who were dispersed geographically to be asked about potential exposures in a
relatively short period of time. Twelve culture—confirmed cases of S. Javiana among
visitors to theme park A who did not attend the games were identified through
PulseNet, indicating that the number of ill persons in fhis outbreak is probably much
larger than what has been identified in the surveyed Transplant Games population.
The combination of molecular subtyping, web—based technology, and routine public

health surveillance facilitated the outbreak investigation.

The findings in this report are subject to at least two limitations. First, a web-based
investigation limited responses to only those attendees with known e—mail addresses

and Internet access. Second, although responses were received from both well and ill
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persons, households with ill persons might have been more likely to respond to a
web—based survey. Therefore, it is difficult to calculate an accurate attack rate among

attendees of the games.

Preliminary findings of the epidemiologic investigation have implicated fresh,
pre—packaged diced Roma tomatoes supplied to theme park A as the probable vehicle
for this outbreak. Efforts are under way to identify the source of thes‘e tomatoes and
possible routes of contamination. Tomatoes are not a commonly recognized vehicle
for Salmonella, and no evidence exists for widespread contamination of tomatoes
available for purchase. However, tomatoes have been implicated in at least one
previous outbreak of S. Javiana infections (), and cut surfaces of tomatoes and other
fresh fruits and vegetables can support the growth of Sa/monella and other enteric
pathogens (8,9). Produce is recognized increasingly as a source of Salmonella
infections in the United States, and consumers should wash tomatoes and other
produce items thoroughly before eating. The Food and Drug Administration guidelines

for safe produce—handling practices are available at

http://www.cfsan.fda.gov/” Ird/tpproduc.html.
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Outbreak of Multidrug—Resistant
Salmonella Newport —— United States,
January——April 2002

During January—April 2002, Salmonella serotype Newport was isolated from 47
persons in five states: New York (34 cases), Michigan (five), Pennsylvania (four), Ohio
(two), and Connecticut (two). Antimicrobial-susceptibility testing of three isolates by
CDC revealed resistance to amoxicillin/clavulanate, ampicillin, cefoxitin, ceftiofur,
cephalothin, chloramphenicol, streptomycin, sulfamethoxazole, and tetracycline. In
addition, two of three isolates were resistant to kanamycin; two had decreased
susceptibility or resistance to ceftriaxone. To determine the cause of the outbreak,
the New York State Department of Health (NYSDOH) and CDC conducted a
case—control study. This report summarizes the results of this investigation, which
implicated exposure to raw or undercooked ground beef as the vehicle of transmissibn.
The findings also highlight the emergence of multidrug—resistant S. Newport in the
United States. These strains exhibit decreased susceptibility or resistance to
ceftriaxone, thereby complicating empiric therapy for serious Sa/monella infections.
Clinicians should be informed of the emergence of these S. Newport strains, and
persons should refrain from eating undercooked ground beef and wash their hands

after handling raw ground beef.

The outbreak was identified on February 11, when a county health department notified
NYSDOH of seven cases of S. Newport infection. Pulsed—field gel electrophoresis
(PFGE) testing by the NYSDOH laboratory revealed that six isolates had an
indistinguishable pattern, and one isolate had a single band difference. NYSDOH
defined a case as isolation of S. Newport with a PFGE pattern that was
indistinguishable or one band different from the outbreak pattern. Additional cases
were reported from Connecticut, Michigan, Ohio, and Pennsylvania through the

National Molecular Subtyping Network for Foodborne Disease Surveillance (PulseNet).

A total of 47 cases from the five states was identified. The median age of infected

persons was 45 years (range: 2—81 years); 33 (70%) were females. Symptom onsets
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occurred during January 1——April 4, with 33 (73%) occurring during February 1—15. Of
the 47 patients, 46 were interviewed. The median duration of illness was 9 days (range:
3—60 days). Predominant symptoms included diarrhea (100%), abdominal pain (91%),
fever (78%), blood—tinged stools (52%), and vomiting (48%). Six (13%) patients reported
other symptomatic household members. A total of 33 (72%) patients received
antimicrobial agents, and 17 (37%) were hospitalized. One patient from New York with
leukemia developed sepsis and died; S. Newport was identified in both blood and stool
cultures from this patient. A total of 44 isclates had an indistinguishable PFGE pattern

after analysis with two enzymes (Xbal and AvAl); three isolates differed by one band.

To identify exposures associated with illness, NYSDOH and CDC compared 36
patients (28 from New York, four from Michigan, and four from Pennsylvania) with 85
controls, who were interviewed througvh random—digit——dialing in case—patients’ home
area codes and frequency—matched by age group. A multivariate logistic regression
analysis indicated that 22 (67%) of 35 case—patients had eaten ground beef during the
3 days before iliness onset compared with 31 (53%) of 58 controls (odds ratio [OR]
=2.3; 95% confidence interval [CI] =0.9——5.7). Case—patients and controls were asked
about ea‘ting raw or undercooked ground beef during the 3 days before illness onset.
Of the 26 case—patients who answeréd definitively, 12 (46%) had eaten raw or
undercooked ground beef compared with one (1%) of 80 controls (OR=50.9; 95%
CI=5.3——489.0). A total of 11 patients recalled the type of ground beef eaten; seven
(64%) had eaten lean or extra—lean ground beef. The U.S. Department of Agriculture
(USDA) Food Safety and Inspection Service (FSIS) was notified after this

investigation implicated ground beef as a potential vehicle for exposure.

One New York patient had a leftover, frozen, uncooked meatloaf prepared with the
same package of grouhd beef that was used to prepare meals eaten during the 3 days
before onset of symptoms. A culture of the meatloaf yielded S. Newport with a PFGE
pattern indistinguishable from the outbreak pattern. Traceback by FSIS of ground beef
eaten by 12 New York patients identified a meat packing plant that could have

‘supplied the meat eaten by all those identified in the outbreak. Review of distribution

records, grinding logs, and purchasing information did not identify any specific lot of
ground beef, and no intact ground beef sample pkocessed by the plant during the
outbreak period was available for testing by FSIS. On April 19, USDA issued a Public
Health Alert reminding consumers of food safety guidelines. FSIS is examining

practices that might contribute to contamination of meat by this pathogen.
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Reported by: S Zansky, PhD, Emerging Infections Program; B Wallace, MD, Bur of
Communicable Disease Control- D Schoonmaker—Bopp, MS, Wadsworth Center; P
Smith, MD, State Epidemiologist. New York State Dept of Health. F Ramsey, MS, Food
Safety and Inspection Sve, US Dept of Agriculture. J Painter, DVM, Div of Bacterial
and Mycotic Diseases, National Center for Infectious Diseases; A Gupta, MD, P Kalluri,
MD, S Noviello, MD, EIS officers, CDC.

Editorial Note:

An estimated 1.4 million cases of Salmonellosis occur annually in the United States (7). -
S. Newport is the third most common Salmonella serotype in the United States. :
During 1997—2001, the number of laboratory—confirmed S. Newport infections
reported to CDC increased from 1,584 (5%) of 34,608 reported Sa/monella infections
to 3,152 (10%) of 31,607 (CDC, unpublished data, 2002). The increasing number of S.
Newport infections in the United States appears to be associated with the emergence

and rapid dissemination of multidrug—resistant strains of S. Newport.

Since 1996, the National Antimicrobial Resistance Monitoring System (NARMS) for
Enteric Bacteria has identified an increasing number of S. Newport isolates that are
resistant to at least nine of 17 antimicrobial agents tested: amoxicillin/clavulanate,
ampicillin, cefoxitin, ceftiofur, cephalothin, chloramphenicol, streptomycin,
sulfamethoxazole, and tetracycline. In addition, these isolates exhibit decreased
susceptibility (minimal inhibitory concentrations [MIC] >16mg/ml) or resistance (MIC
264mg/m|) to ceftriaxone, an antimicrobial agent commonly used to treat serious
infections in children. Isolates with this resistance pattern have plasmids that carry a
blag, gene. These genes produce AmpC-type enzymes, which confer resistance to
penicillin—inhibitor combinations (e.g., amoxicillin/clavulanate), cephamycins (e.g.,
cefoxitin), and expanded—spectrum cephalosporins (e.g., ceftiofur and ceftriaxone). To
distinguish this type of resistance from other multidrug-resistant strains, these
strains are referred to as Newport MDR-AmpC. In 1998, one (1%) of 78 S. Newport
isolates tested in NARMS was Newport MDR-AmpC compared with 33 (26%) of 128 in
2001. Although the full clinical significance of Newport MDR-AmpC is unknown,
treatment of these infections with ceftriaxone might be ineffective. In addition,
antimicrobial-resistant Sa/monella infections have been associated with an increased

hospitalization rate, morbidity, and mortality (2, 3).
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During 2001--2002, several state health departments, including California,
Connecticut, and Massachusetts, documented association of exposure to dairy farms,
ill cattle, and cheese made from unpasteurized milk with increased human Newport
MDR-AmpC infections (4—6). In the outbreak described in this report, most patients
for whom information is available ate lean or extra—lean ground beef; dairy cattle are
an important source of lean or extra—lean ground beef (/). These data suggest that
cattle, particularly dairy cattle, might be a source for human Newport MDR-AmpC

infection.

This report is the first to associate eating of ground beef, specifiéally raw or
undercooked ground beef, with Newport MDR-AmpC infection. Recent U.S. surveys
indicate that 11%——28% of persons report eating raw or undercooked ground beef, and
approximately one third of persons do not use safe food—handling practices to prevent

cross—contamination in the kitchen (8).

The USDA Pathogen Reduction/Hazard Analysis and Critical Control Points
(PR/HACCP) inspection system in meat and poultry plants has reduced Sa/monella
prevalence in raw ground beef from 7.5% in 1998 to 2.8% in 2001(9). The emergence of
Newport MDR-AmpC suggests that further measures might be necessary. Potential
strategies include 1) evaluating practices on the farm to determine factors that might
contribute to multidrug-resistant S. Newport and developing interventions to
eliminate these féctors; 2) implementing the Public Health Action Plan to Combat
Antimicrobial Resistance (70); 3) encouraging industry to implement processes such
as steam pasteurization or irradiation of ground beef; and 4) increasing efforts to

educate consumers on the importance of safe handling and cooking practices.

State health departments and veterinarians should investigate clusters of S. Newport
and perform antimicrobial—susceptibility testing to determine if isolates are Newport
MDR-AmpC. Epidemiologic investigations and PFGE comparison of outbreak isolates
will help to identify food vehicles associated with Newport MDR-AmpC and to identify
- control points for reducing these infections. Because treatment with ceftriaxone
might be ineffective, clinicians should be informed of the emergence of Newport
MDR-AmpC strains. Persons should not eat undercooked ground beef and should

wash their hands after handling raw ground beef.
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Outbreak of Salmonella serotype Kottbus
Infections Associated with Eating Alfaifa
Sprouts —— Arizona, California, Colorado,
and New Mexico, February—April 2001

On March 12, 2001, the California Department of Health Services (CDHS) identified a
cluster of Salmonella Kottbus isolates with indistinguishable pulsed—field gel
electrophoreéis (PFGE) patterns. During February 1-——May 1, CDHS identified 23
patients with S. Kottbus infections in several California counties and an additional
patient from Arizona. This report summarizes the results of the investigation of this
outbreak, which identified cases in four states ahd implicated alfalfa sprouts produced

at a single facility.

The median age of case—patients was 36 years (range: 9——72 years); 16 patients (67%)
were female. Twenty—one patients developed an acute diarrheal iliness, and three

patients had urinary tract infections. Three patients were hospitalized.

Using a standardized questionnaire, a matched case—control study was conducted. A
case was defined as culture—confirmed S. Kottbus infection with onset after January
2001 in a California resident with an isolate having the outbreak PFGE pattern. The
first 10 reported California patients were matched with two controls by age group, sex,
and city prefix code. Fifteen (63%) of 23 patients ate alfalfa sprouts during the week
before becoming ill. A significant association was found between eating alfalfa sprouts
and illness (matched odds ratio: 5.5; 95% confidence interval=1.2—26.1). No other food
or restaurant exposure was significantly associated with iliness. Following the
case—control study, 32 patients infected with the outbreak strain of S. Kottbus were

identified in California (24), Arizona (six), Colorado (one), and New Mexico (one).

A traceback investigation identified a single sprout producer as the source of the
contaminated sprouts. Review of the sprouter’s production records indicated that a

single seed lot was temporally associated with the dates of illness onset. A culture of
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a sample of this seed lot yielded S. Kottbus. These seeds were imported from
Australia in November 2000, but no further information about the distribution of this
seed lot was available. Cultures from two floor drains in the production facility also
yielded S. Kottbus. Patient, seed, and environmental isolates all had indistinguishable
PFGE patterns.

Although the implicated seed lot was last used on March 29, the sprouter issued a
voluntary recall of all sprout products on April ’17, and ceased all sprout production
pending further internal review of their production processes. Review of
decontamination and distribution records indicated that at least some seeds
underwent heat treatment followed by a 2,000—ppm sodium hypochlorite treatment for
15 minutes. The U.S. Food and Drug Administration (FDA) recommends
decontamination of seeds with one or more treatments (e.g., soaking in a 20,000-ppm
calcium hypochlorite for 15 minutes) that have been approved for reduction of
pathogens in seeds (7, 2). The effectiveness of alternative seed decontamination has
not been established. The sprout producers subsequently agreed to use only the

FDA-recommended 20,000—ppm soak when sprout production resumed.

Reported by: J Mohle—Boetani, MD, B Werner, MD, M Polumbo, PhD, J Farrar, DVM, D
Vugia, MD, Acting State Epidemiologist, California Dept of Health Svcs. S Anderson, K
Komatsu, MPH, K Tagg, N Peterson, MD, State Epidemiologist, Arizona Dept of Health
Sves. J Painter, DVM, S Van Dunn, MA, Div of Bacterial and Mycotic Diseases,
National Center for Infectious Diseases; K Winthrop, MD, M Beatty, MD, EIS officers,
CcDC.

Editorial Note:

S. Kottbus is a rarely reported cause of salmonellosis in the United States. During
1968——1998, a median of 42 S. Kottbus isolates were reported each year to CDC
through the Public Health Laboratory Information System (3). This was the second
outbreak of S. Kottbus since 1985 and the first outbreak associated with sprouts.

Since 1995, 15 outbreaks of Salmonella spp. and two outbreaks of Escherichia coli
0157:H7 infections associated with sprouts have been reported to CDC. Despite
public health advisories about the risks for eating raw sprouts, persons at high risk for

systemic infection continue to eat sprouts (4). Two of the patients in this outbreak
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were immunocompromised, and one was a young child. In each case, persons

perceived raw sprouts as a ~healthy” food item.

Sprouts may be contaminated during seed production, germination, sprout processing,
or consumer handling and preparation (5, 6). On the farm, sprouts seeds may become
contaminated through the use of untreated agricultural water, improperly composted
manure as fertilizer, excretion from domestic or wild animals, runoff from
domesticated animal production facilities, or ‘improperly cleaned harvesting or
processing machines (5, 6). The association of specific seed lots with iliness suggests
that seeds are the most likely source for this and most other sprout—related
outbreaks (4). Conditions suitable for seed sprouting also are ideal for increasing

pathogenic bacterial counts by several logs.

The use of a 20,000—ppm calcium hypochlorite soak before sprodting might reduce the
risk for sprout—related illness (4. However, use of this high—dose soak is not
completely effective, and outbreaks continue to occur (7). Cracks and crevasses in
the sprout seed may trap pathogenic bacteria, making them inaccessible to lethal
concentrations of disinfectants (). Because >20,000—ppm calcium hypochlorite soaks
can impair seed germination (9), alternative methods are needed to reduce the risk for
human disease following sprout consumption. In this outbreak, some of the implicated
" sprouts were from seeds that had undergone a combination of heat treatment and a
15—minute, low—dose calcium hypochiorite soak (2,000 ppm). The subsequent
outbreak suggests that this hybrid technique using a heat treatment combined with a
low—dose hypochlorite solution might not reduce adequately pathogenic bacterial
colony counts in alfalfa seeds. Reducing pathogénic bacterial counts on seed during
production and harvest could improve the effectiveness of postharvest

decontamination.

Public education efforts about the risks for eating uncooked sprouts need to be
continued, particularly among vulnerable populations (i.e., the elderly, young children,
and immunocompromised persons). CDC and FDA recommend that persons at high
risk for systemic infections not eat raw sprouts. For persons who continue to eat

sprouts, FDA recommends cooking before eating to reduce the risk for illness (8).

In response to this outbreak, CDHS and the California Department of Education
recommend that schools stop serving uncooked sprouts to young children. Public

health officials should promote awareness of the role of raw sprout consumption in
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foodborne diseasé and consider package labeling as a method for improving consumer
awareness. In addition, designation of sprout seed production for human consumption
at seed planting could further reduce the risk for sprout—associated outbreaks (9). If
sprout seed producers knew which sprout seed crops were dedicated for human
consumption before harvest, producers could focus on reducing potential
contamination in the field. Avoiding seed contamination in the field might reduce the

risk for consumer exposure to foodborne pathogens.
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Outbreaks of Sa/monella Seroty,pe
Enteritidis Infection Associated with
Eating Raw or Undercooked Shell Eggs ——
United States, 1996-1998 |

During the 1980s and 1990s, Sa/monella serotype Enteritidis (SE) emerged as an
important cause of human illness in the United States. The rate of SE isolates

- reported to CDC increased from 0.6 per 100,000 population in 1976 to 3.6 per 100,000
in 1996 (Figure 1). Case—control studies of sporadic infections and outbreak

~ investigations found that this increase was associated with eating raw or undercooked
shell eggs (1). From 1996 to 1998, the rate of culture—confirmed SE cases reported to
CDC declined to 2.2 per 100,000; however, outbreaks of >iIIness caused by SE continue
to occur. This report describes four SE outbreaks during 1996—-1998 associated with .
eating raw or undercooked shell eggs and discusses measures that may be

contributing to the decline in culture—confirmed SE cases.
Los Angeles County, California

~ In August 1997, the Los Angeles County Department of Health Services (LACDHS)
received reports of gastrointestinal illness in members of a Girl Scout troop and some
of their parents. The ill persons had eaten food prepared in a private residence by the
scouts. Stool cultures taken from 12 ill persons yielded SE; selected isolates tested

were phage type 4.

An investigation by LACDHS found that of 17 persons at the dinner, 13 had
gastrointestinal illness consistent with salmonellosis. Cheesecake served at the
dinner was associated with illness; all 13 ill persons and two well persons ate the
cheesecake (attack rate=87%; relative risk [RR] =undefined; p=0.04). The cheesecake
contained raw egg whites and egg yolks that were cooked in a double boiler until
slightly thickened. California Department of Health Services and Department of Food
and Agriculture investigated the farm that supplied the eggs and found SE
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contamination. Of 476 environmental cultures taken from manure, feed, and water, 21
(4.4%) yielded SE; all positive cultures were from manure. Nineteen isolates were
phage type 4, and two were phage type 7. SE also was isolated from one (0.5%) of 200
pooled egg samples obtained at the farm. On the basis of these findings, the layer

flock was depopulated to prevent further SE cases.
District of Columbia

In October 1997, the District of Columbia Bureau of Epidemiology and Disease Control
(DCBEDC) received reports of gastroenteritis among 75 attendees at seven events (a
workshop dinner, nursing home luncheon, and five meals in private residences) at
which lasagna from the same commercial manufacturer was served. Forty—three
cases of illness compatible with salmonellosis were identified among attendees. Stool
cultures from nine patients yielded Sal/mone/la group D or SE; at least one
culture—confirmed case was associated with each event. Isolates tested from
attendees at five events were phage type 8. Three patients were hospitalized; none
died.

DCBEDC interviewed 48 of the 75 attendees. Of the 47 persons who ate lasagna at
the events, 39 became ill; the only person who did not eat lasagna did not become ill
(attack rate=83% RR=undefined; p=0.19). Lasagna was not associated statistically
with illness but was implicated because it was the only food item common to all events.
Cultures of two leftover lasagnhas and one lasagna made on the same day but not
eaten yielded SE phage type 8. The lasagnas were prepared commercially by a
company in Gaithersburg, Maryland, using fully cooked meat or spinach sauce and a
mixture of raw shell eggs, ricotta and mozzarella cheeses, and spices. Although the
lasagnas were not labeled with a manufacture date, investigators determined that
most, if not all, of the lasagnas implicated were made on the same day from a single
batch of the egg—cheese mixture. The product was then frozen (except for one event
in which the lasagnas were kept refrigerated as a special order) and held without
further cooking until purchased. In at least four of six events for which lasagnas were

purchased frozen, the lasagna was not thawed before reheating.

A traceback investigation led to two egg processors. Sampling of the farms that
supplied eggs to these processors showed that five of 13 poultry houses had
environmental samples positive for SE. In compliance with recommendations from

DCBEDC, the manufacturer voluntarily switched to using pasteurized eggs in
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egg—containing foods. -
Clark County, Nevada -

In November 1997, 91 persons who ate either of two meals served 2 weeks apart at a
hotel restaurant in Las Vegas, Nevada, developed gastroenteritis. Fifteen patients
were hospitalized; none died. Stool cultures taken from ill persons yielded SE; selected

isolates tested were phage type 13A.

An investigation by the Clark County Health District found 28 culture—confirmed and
63 probable salmonellosis cases. A case was defined as diarrheal illness in a patient
who ate at restaurant A on November 13 or November 27. Two separate case—control
studies implicated broccoli with hollandaise sauce: one study among persons who ate
at the restaurant on November 13 (odds ratio [OR] =25.5; p=0.04) and a second among
persons who ate at the restaurant on November 27 (OR=27.8; p=less than 0.001).
Broccoli with hollandaise sauce was offered on a special menu that rotated biweekly.
The hollandaise sauce was prepared from pooled shell eggs, cooked to a temperature

inadequate to kill SE, and kept at room temperature for several hours until served.
Maricopa County, Arizona

In July 1998, 58 persons developed gastroenteritis associated with eating at any of
four Mexican restaurants that were part of a local chain. Eleven persons were
hospitalized; none died. Stool cultures taken from 22 persons yielded Sa/monella group

D or SE; selected isolates tested were phage type 6A.

An investigation by the Maricopa County Environmental Services Department found
that 14 (64%) of the 22 persons with culture—confirmed infections had eaten chiles
rellenos, a precooked commercial product. Cultures of chiles rellenos from all four
restaurants yielded SE with the same phage type as the patient isolates. The chiles
rellenos consisted 6f raw egg-white batter on roasted green chile peppers stuffed
with cheese, and were commercially processed in Mexico where théy were cooked,
packed, and frozen. Local public health officials observed that the internal
temperature of the chiles rellenos was not checked after reheating at ther restaurants.
Improper foodhandling and cross—contamination were presumed responsible for the
other cases among persons who did not consume chiles rellenos. Cultures of chiles
rellenos from other lots distributed in the United States also vielded SE. The
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distributor of the chiles rellenos voluntarily recalled all products.

Reported by: R Reporter, MD, [ Mascola, MD, Acute Communicable Disease Contro/
Unit L Kilman, Bacteriology Public Health Laboratory, A Medina, Food and Milk
Pfogrém, Environmental Health Sves, Los Angeles County Dept of Health Svcs, Los
Angeles; J Mohle—Boetani, MD, J Farrar, DVM, D Vugia, MD, A cting State
Epidemiologist, California Dept of Health Sves. M Fletcher, PhD, M Levy, MD, Bur of
Epidemiology and Disease Control, District of Columbia Dept of Health. O Ravenholt,
MD, L Empey, D Maxson, P Klouse, A Bryant, Clark County Health District, Las Vegas;
R Todd, DrPH, State Epidemiologist, Nevada State Health Div. M Williams, Maricopa
County Health Dept, Phoenix; G Cage, MS, L Bland, MPH, Acting State Epidemiologist,
Arizona Dept of Health Svcs. Foodborne and Diarrheal Diseases Br, Div of Bacterial

and Mycotic Diseases, National Center for Infectious Diseases; and EIS officers, CDC.
Editorial Note:

SE was recognized as a public health problem in northeastern states during the 1980s
and has since spread throughout the United States (1). During 1985-1998, state and
territorial health departments reported 796 SE outbreaks that accounted for 28,689
illnesses, 2839 hospitalizations, and 79 deaths (Table 1). Of the 360 SE outbreaks with
a confirmed source, 279 (82%) were associated with raw or undercooked shell eggs.
This report illustrates that outbreaks can occur because of breakdowns in procedures
at multiple steps in egg production from farm to table. SE prevention measures include
on—farm control programs, refrigeration, consumer and food worker education about
food preparation and consumption, adoption of the Food and Drug Administration

(FDA) Food Code (2) in restaurants and institutions, and improved surveillance.

On—farm control measures may include actions resulting from egg traceback
investigations and quality assurance programs (QAPs). When eggs are implicated in SE
outbreaks, state health departments and/or FDA may conduct tracebacks to identify
the source farm(s) and conduct environmental sampling of poultry houses to detect
SE. When SE is detected in a house, eggs are voluntarily diverted to pasteurization
facilities until egg testing has shown negative results for SE. Tracebacks have been
successful in removing potentially contaminated eggs from the market. During the
early 1990s, the U.S. Department of Agriculture (USDA), the egg industry, state
departments of agriculture, and academia collaborated to design QAPs (3). Elements

may include purchasing chicks from SE—monitored breeders, stringent rodent and pest
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control, cleaning and disinfecting hen houses, routine environmental cultures with
diversivon of eggs to pasteurization if SE is found, and propet; refrigeration of eggs.
Currently, 13 states participate in voluntary QAPs (4). Northeastern states were the
first to implement such QAPs. The decrease in SE Qutbreaks from 61 in 1989 to eight
in 1998 (Figure 2), and in sporadic cases in the region may reflect these collaborative

preventive efforts.

Ensuring that eggs are sold soon after being produced and that they are kept
refrigerated are important steps in reducing egg—associated SE illness. Although
required in 17 states, no federal law exists that requi’res an expiration or “sell-by”

* date on egg cartons. Currently, USDA requires that eggs be stored and transported at
less than or equal to 45 F (less than or equal to 7.2 C) and that consumer containers
be labeled to indicate that refrigeration is required (5). A proposed rule scheduled to
be finalized in 2000 by FDA also would require that eggs sold at retail stores be
refrigerated at less than or equal to 45 F (less than or equal to 7.2 C) (6).

The education of consumers and food service workers to store, handle, and cook eggs
appropriately can prevent many SE infections in humans (see box). FDA has a
proposed rule that would requike safe_handling messages on all egg cartons (6). FDA’s
Food Code for retail food stores, food service establishments, nursing homes, and day
care centers recommends that pasteurized eggs be substituted for braw shell eggs in
preparing foods such as Caesar salad, hollandaise sauce, ice cream, and egg—fortified
beverages that are not cooked (2). The outbreaks described in this report could have
been prevented if pasteurized eggs had been used or if the eggs used in the recipes
had been cooked fully. FDA’s Food Code recommendations are especially important
for children, the elderly, immunocompromised persons, and pregnant women who are
at increased risk for severe complications from SE infection. The effectiveness of
these recommendations and education efforts are demonstrated by the decline in the

number of deaths in health—care facilities, particularly nursing homes (Table 1).

Throughout the 1980s, SE phage type 4 emerged as the predominant phage type in
Europe, causing a marked increase in human infections. Phage type 4 had not been
seen in the United States except among persons who became ill after international
travel. In 1993, the first U.S. outbreak of SE phage type 4 infections occurred in Texas
(7), and during the next several years, phage type 4 caused human illness in Arizona,
California, Hawaii, Nevéda, and Utah. Since then, the isolation rate and number of SE

outbreaks in the western United States have increased dramatically; most of these

125



outbreaks have been phage type 4. SE phage type 4 also has been isolated from eggs
and the farm environment of laying flocks implicated as sources for human outbreaks
in that region (8). CDC monitors the spread of phage type 4 by phage typing isolates
from U.S. outbreaks of SE and sporadic cases.

Further reductions in SE incidence and SE-related outbreaks will require multiple
interventions along the entire farm—to—table continuum. To address SE prevention
issues, on December 10, 1999, the President's Council on Food Safety announced an
Egg Safety Action Plan, which calls for a 50% reduction in egg-associated SE illnesses
by 2005 (9). The plan’s objectives are aimed at reducing consumer exposure to
SE-containing foods; expanding and upgrading surveillance systems for human and
poultry SE infection; improving communication among federal, state, and local
agencies to accelerate SE outbreak detection and initiation of investigations;

conducting research; and educating persons using science—based materials.

Additional information about preventing SE infections associated with eating raw or
undercooked shell eggs is available on the World—Wide Web at
http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salment_g.htm:;

http://vm.cfsan.fda.gov/ dms/fs—eggs.html;

http://vm.cfsan.fda.gov/ dms/fs—eggs2.html; and

http://www.foodsafety.gov/ fsg/ceggs.html.
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Box

Recommendations for Preventing Sa/monella Serotype Enteritidis Infections

Associated with Eafing Raw or Undercooked Shell Eggs

e Eating raw or undercooked eggs shouid be avoided, especialiy by young
children, the elderly, and immunocompromised persons.

e In hospitals, nursing homes, food service establishments, day care centers,
elementary schools, and commercial kitchens, pasteurized egg products should
be used in recipes that call for pooled eggs or in which eggs are not thoroughly
cooked. ‘

e Eggs should be cooked at greater than or equal to 145 F (greater than or equal
to 63 C) for greater than or equal to 15 seconds (until both the yolk and white
are firm) and eaten promptly after cooking. Casseroles and other dishes
containing eggs should be cooked to 160 F (71 C).

« Hands, cooking utensils, and food—preparation surfaces should be wasHed with
hot water and soap after contact with raw eggs or foods containing raw eggs.

e Eggs should be stored at less than or equal to 45 F (less than or equal to 7.2 C)

at all times.
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TAE_LE 1. Charantari#ties of all outbreaks of Salmonelia serotype Enteritidis infection
and outhreaks in health-care facilities, by year — United States, 1985-1998

All putbreaks Quthreaks in health-care facilities™
No. No, Hespitalizations Deaths No. No. Hospitalizations Deaths
Year outbreaks ilf No. {95} No. {t5} outbreaks il No. {96} No. {5}
1985 26 1,165 144 (12 1 {0.08} K] 55 10 {18} 1 {2}
1986 a7 1,444 w7 (7 8 10.42) B 96 10 {10} 5 {B}
1987 B8 2616 557 (21 18 {057} 8 489 - 381 (80} 14 {3}
1988 48 1,201 185 {13} 11 {0.92} 8 227 ] {3} g {4}
1989 81 2518 208 {8 18 {060} 18 L5419 34 {7 13 {31
1980 8k 2666 318 {12 3 {011 12 2685 22 { 8) 3 -
1981 74 2,481 200 {8 5 {0.20} 8 118 141 { b5} 4 {3}
1992 83 2,348 232 {10} 4 {0.17} 2 42 2 { B} 2 {5}
1893 66 2,215 219 {10} 8 {0.27} B 66 5 {8 4 6l
1884 &1 5492 214 {4 o — 2 K ¥4 & {19 0 —
1985 561 1,312 113 (9 8 {0.61) B 147 19 {13} B {4}
1998 B0 1460  18% {11 2 {0.14} 3 84 g {14) 0 —
1837 44 1,098 124 (11} Q — 1 132 1 { 8} 0 —
1958 47 709 90 {13} a {0.42) 3 32 [+ 19 3 {91
Total 796 28689 283% 10} 79 10.28) 87 2,151 827 {25} 64 31

* Includes hospitals and nursing homes. . .
"Includes one outbreak associated with a Komodo dragon exhibit at a roologic park.

FIGURE 1. Rate” of isolation of Saimonella serotype Enteritidis, by regiont and year
~ {United States, 19701998
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FIGURE 2. Number of Salmonella serotype Enteritidis outbreaks, by region* and
year — United States, 1985-19987
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July 16, 1999 / 48(27); 582-585

Outbreak of Sa/monella Serotype
‘Muenchen Infections Associated with
Unpasteurized Orange Juice —— United
States and Canada, June 1999

During June 1999, Public Health-Seattle and King County (PHSKC) and the
Washington state health department and the Oregon Health Division independently
investigated clusters of diarrheal iliness attributed to Sa/monella serotype Muenchen
infections in each state. Both clusters were associated with a commercially
distributed unpasteurized orange juice traced to a single processor, which distributes
widely in the United States. As of July 13, 207 confirmed cases associated with this
outbreak have been reported by 15 states and two Canadian provinces; an additional
91 cases of S. Muenchen infection reported since June 1 are under investigation. This
report summarizes the two state-based investigations and presents preliminary

information about the outbreak in the other states and Canada.
Washington

On June 19, state health officials were notified of three cases of Sa/monella serogroup
C2 infection, which were confirmed subsequently as S. Muenchen. Interviews of the ill
persons revealed oné common feature: drinking a fruit smoothie containing
unpasteurized orange juice from different outlets of restaurant chain A. PHSKC and
the Washington State Department of Health initiated an investigation. A case was
defined as illness with onset after June 9, with isolation of S. Muenchen from stool or
blood or isolation of Sa/monella serogroup C2 with a pulsed—field gel electrophoresis
(PFGE) or restriction fragment length polymorphism pattern that was indistinguishable

from the outbreak strain.

In a case—control study by PHSKC of nine ill and 29 well restaurant A patrons, illness
was significantly associated with drinking smoothies containing orange juice (100% of

cases exposed compared with 14% of controls; odds ratio=undefined, pless than 0.001).
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By July 9, 85 persons with onset of illness during June 10-30 were identified in
Washington. Sixty-seven patients ’réported'either drinking unpasteurized orange juice
produced by Sun Orchard* of Tempe, Arizona or eating at an establishment where the
Jjuice was served. Among 79 patients for whom information was available, the median
age was 27 years (range: 9 months—95 years), and 51% were male. The predominant
symptoms reported were diarrhea (94%), fever (75%), and bloody diarrhea (43%). Eight
(10%) patients were hospitalized, and one man had a stroke coincident with his

Salmonella infection. No patients died.

Oregon

On June 23, the Washington County Department of Health received a report of a case

of salmonellosis; the isolate was serotyped subsequently as S. Muenchen. An

~investigation by the Oregon Health Division identified four ill persons among a group of

13 that had eaten a brunch buffet in Portland. A case was defined as diarrhea (three

- or more loose stools within 24 hours) or vomiting in a person who attended the buffet.

lliness was significantly associated with drinking unpasteurized orange juice produced
by Sun Orchard (relative risk=undefined; pless than 0.001).

By July 12, 57 persons with S. Muenchen infection with onset of illness during June
14-29 were identified in Oregon. The median age was 36 years (range: 9 months—95
years), and 54% were female. Forty—four patients were known to have drank
unpasteurized orange juice before illness onset. Among the 39 patients for whom
information was available, the predominant symptoms were diarrhea (100%), fever
(89%), abdominal cramps (85%), chills (82%), and bloody diarrhea (59%). Seven persons

were hospitalized; no patients died.
Recall of Orange Juice

On June 25, on the basis of the epidemiologic information from the investigations in
Washington and Oregon and discussions with the Food and Drug Administration (FDA),
Sun Orchard voluntarily issued a recall. Unpasteurized orange juice produced by Sun
Orchard is distributed to Arizona, California, Colorado, Nevada, New Mexico, Oregon,
Texas, Utah, Washington, Wisconsin, and the Canadian provinces of Alberta and
British Columbia under the brand names Aloha, Earls and Joeys Tomato’s, Markon,
Sysco, Trader Joe’s, Voila, and Zupan. Other states and provinces received these

products thfough secondary distribution. The juice was distributed to hotels,
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restaurants, and supermarkets, and was served in individual glasses as
“fresh—-squeezed” juice in hotels and restaurants. In addition, a frozen form of the
unpasteurized juice was sold under the brand name Vareva for use in restaurants and

institutions.

On June 28, samples from a previously unopened container of uhpasteurized Sun
Orchard orange juice analyzed at an FDA laboratory and the Washington State Public
Health Laboratory vielded S. Muenchen: samples from the smoothie blender and juice
dispenser at an outlet of restaurant A analyzed by the Washington State Public Health
Laboratory vielded Sa/monella serogroup C2. Isolates from both sources had a PFGE
pattern that was indistinguishable from strains isolated from patients. Subsequently,
orange juice collected from the Sun Orchard factory, cultured in an FDA laboratory
and serotyped by the California State Public Health Laboratory, yielded S. serotype
-Javiana, S. serotype Gaminara, S. serotype Hidalgo, and S. serotype Alamo in addition
to S. Muenchen. Efforts are ongoing to determine the source of all orange juice
components, whether they might have been used in other brands, and the source of

the Sa/monella contamination.
Other States and Canada

An outbreak-related case was defined as S. Muenchen infection after June 1 in a
person who drank unpasteurized orange juice or whose isolate had a PFGE pattern
with no more than one band difference from the Washington outbreak strain. In
addition to the Washington and Oregon cases, 66 cases were reported in persons in 13
other states: Arizona (four), California (21), Connecticut (one), Florida (one), lllinois
(one), lowa (two), Massachusetts (seven), Michigan (three), Minnesota (six), New
Mexico (10), Texas (five), Utah (four), and Wisconsin (one). Cases also were reported
from the Canadian provinces of Alberta (four) and British Columbia (eight). Among the
66 patients for whom information was available, the median age was 32 years (range: 6
months—66 years), and 58% were female. Six persons were hospitalized. An additional
78 cases of S. Muenchen infection occurring after June 1 reported by nine other

states and the two Canadian provinces are under investigation.

Reported by: J Boase, MSN, S Lipsky, MPH, P Simani, MPH, S Smith, C Skilton, MS, S
Greenman, S Harrison, J Duchin, MD, Public Health—Seattle and King County; M

Samadpour, PhD, Univ of Washington, Seattle; R Gautom, PhD, S Lankford, T Harris, K
Ly, MD, D Green, J Kobyashi, MD, Washington State Dept of Health. E DeBess, DVM,
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T McGivern, S Mauvais, V Balan, MS, D Fleming, State Epidemiologist, Oregon Health
Div, Oregon Dept of Human Resources; K Sanchez,i Washington County Dept of Health,
Hillsboro, Oregon. PD Vertz, Infectious Disease Epidemiology Section, Arizona Dept of
Health Svecs. JC Mohle—Boetani, MD, Disease Investigations and Surveillance Br, Div
of Communicable Disease Control, California Dept of Health Svecs. D Seuring,

JoDa V/'ess’ County Hea/th‘ Dept, Golena, lllinois. JH Goddard, lowa Dept of Public
Health. PE Kludt, MPH, Div of Epidemiology and Immunizations, Massachusetts Dept
of ’Pub//'c Health. SA Bidol, MPH, Communicable Disease Div, Michigan Dept of
Community Health. J Bender, DVM, Acute Disease Epidemiology Section, Minnesota
Dept of Health. CM Sewell, DrPH, State Epidemiologist, Office of Epidemiology, IN
Vold, MPH, New Mexico Dept of Health. L Marengo, MS, Infectious Disease
Epidemiology and Surveifllance Div, Texas Dept of Health. J Archer, MS,
Communicable Diseases Section, Bur of Public Health, Wisconsin Div of Public Health.
British Columbia Center for D/'séase Control, Alberta Health, Nova Scotia Dept of
Health. Bur of Infectious Diseases Laboratory, Center for Disease Control, Health
Canada. Center for Food Safety and Applied Nutrition and Office of Regional
Operations, Food and Drug Administration. Foodborne and Diarrheal Diseases Br, Div
of Bacterial and Mycotic Diseases, National Center for Infectious Diseases; and EIS
oﬁ‘/'éers; CcDC.

Editorial Note:

S. Muenchen is one of approximately 2400 Sa/monella serotypes that can cause
illness in humans. Sa/mone//a infection typically causes gastroenteritis characterized
by diarrhea, abdominal cramps, fever, and dehydration. Bacteremia, meningitis,
osteomyelitis, and abscesses also can occur. Each year in the United Stateé,
800,000—4 million Sa/monella infections result in approximately 500 deaths (1). S.
Muenchen is an infrequently isolated serotype, accounting for approximately 1.6% of
human Sa/monella isolates reported in 1997 to the Public Health Laboratory
Information System (2, 3). Oregon typically reports less than 6 isolates per year and

Washington less than 10 per year.

Juice has been implicated as the vehicle of transmission in at least 15 outbreaks in
the United States in this century involving pathogens, including Escherichia coli
O157:H7, Cryptosporidium parvum, and other Sa/monella serotypes (e.g., S. Typhi and
S. Hartford) (4). In an outbreak of £ coli O157:H7 infections attributed to

unpasteurized apple juice, one child died, and 14 children developed hemolytic uremic
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syndrome (5). The outbreak described in this report is the second and largest
Salmonella outbreak associated with unpasteurized orange juice (6). The acidic nature
of orange juice (pH of 3.4-4.0) previously was believed to inhibit bacterial growth and
protect against foodborne illness; however, recent outbreaks and laboratory
investigations have demonstrated otherwise. Salmonel/a serotypes Gaminara,

Hartford, Rubislaw, and Typhimurium have survived in orange juice for up to 27 days at
pH 3.5 and 60 days at pH 4.1 (7).

In 1998, FDA proposed Hazard Analysis and Critical Control Point (HACCP) and
labeling regulations to improve the safety of juice products (8). The proposed HACCP
regulation requires juice to be produced using methods such as pasteurization or an
equivalent process to ensure that pathogenic microorganisms are destroyed. In the
outbreak described in this report, the implicated company had a HACCP plan.
Investigations are under way to determine where these control measures failed and
‘how the juice became contaminated. FDA published a final rule for the labeling of fruit
and vegetable juices that includes a warning statement to advise consumers of the
risks associated with drinking unprocessed juices (9). However, the labeling
requirements do not apply to juice or products containing juice that aré not packaged
(i.e., sold by the glass) in retail establishments, such as the product implicated in this
outbreak. In Washington, some consumers were unaware that they were drinking

unpasteurized commercial orange juice in their fruit smoothies.

Because the source of contamination of the orange juice is unknown and to facilitate
outbreak investigation, local and state health departments are encouraged to
investigate all cases of S. Muenchen infections occurring since June 1 using a
questionnaire from CDC’s Foodborne and Diarrheal Diseases Branch, Division of
Bacterial and Mycotic Diseases, National Center for Infectious Diseases, telephone
(404) 639-2206, and to consider referring isolates for PFGE with the standardized
PulseNet Sa/monella protocol by the Washington State Public Health Laboratory or by
another PulseNet laboratory. Health‘ departments also should consider investigating
cases of S. Alamo, S. Gaminara, S. Hidalgo, and S. Javiana in which illness onset

occurred after June 1.
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June 12, 1998 / 47(22): 462-4

Multistate Outbreak of Sa/lmonella
Serotype Agona Infections Linked to
Toasted Oats Cereal — United States,
April-May, 1998

During April-May 1998, a total of 11 states reported an increase in cases of
Salmonella serotype Agona infections; as of June 8, a total of 209 cases have been
reported and at least 47 persons have been hospitalized, representing an eightfold
increase over the median number of cases reported in those states during 1993-1997.
The states reporting increases were lllinois (49 cases), Indiana (30), Ohio (29), New
York (24), Missouri (22), Pennsylvania (20), Michigan (15), lowa (eight), Wisconsin (six),
Kansas (four), and West Virginia (two). This report summarizes the outbreak
investigation by local, state, and federal public health officials, which implicated
Millville brand plain Toasted Oats cereal manufactured by Malt-O—Meal, Inc. as the

cause of illness.

Among 162 patients in this outbreak for whom information was available, 85 (52%)
were female. Most cases occurred in children and the elderly (47% in persons aged
less than 10 years and 21% in persons aged greater than 70 years). Most illnesses

began in May.

Officials in the 11 state health departments, in collaboration with CDC, conducted a
matched case—control study comparing persons with cases of S. Agona infection in
April and May with well household members (controls); conditional linear logistic
regression was used to examine the relation between consumption of cereal and
illness. As of June 8, information from 55 households has been analyzed; 46 (84%) of
these 55 households shopped at an Aldi supermarket. During the 3 days before onset
of illness, 31 (66%) of 47 patients and 32 (36%) of 89 household controls consumed
Millville brand plain Toasted Oats cereal purchased at an Aldi supermarket (matched
odds ratio=22; p=0.003). This association remained significant when controlled for age

(pless than 0.05). When average daily consumption of Millville brand plain Toasted
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Oats cereal purchased from an Aldi supermarket was categorized into three groups
(no consumption, less than or equal to 1 cup, and greater than 1 cup), a S|gn|ﬁcant

dose response relation was found (p=0.003).

Culture of an open box of Millville brand plain Toasted Oats cereal obtained from the
home of a case—patient yielded Sa/monella Agona at CDC. The pulsed—field gel
electrophoresis (PFGE) pattern of this isolate was ihdistinguishable from the
predominant PFGE pattern among outbreak—associated clinical isolates. The Food and
Drug Administration (FDA) isolated Sa/monella Agona from two separate composite
samples from unopened boxes. Clinical isolates were susceptible to all antimicrobial

agents tested (i.e., ampicillin, trimethoprim—sulfamethoxazole, and ciprofloxacin).

The Minnesota Department of Health, the Minnesota Department of Agriculture, FDA,
and CDC are collaborating in the investigation of the Malt—-O—Meal, Inc. plant that
manufactured the implicated cereal to determine the source of contamination. At this
plant on the same production line, multiple brands of plain Toasted Oats are
manufactured at different times. Malt—-O—Meal has issued a voluntary recall of all plain
Toasted Oats cereal produced on the same production line. Investigation is ongoing to
determine whether other plain Toasted Oats ceréal brands produced by the same
company were contaminated. Cases of Sa/monella Agona infection occurring during
the same time have now been reported in California (11), Washington (nine), New
Jersey (five), Tennessee (three), Oklahoma (three), Idaho (two), Maryland (two),
Minnesota (two), Nebraska (one), and Connecticut (one). These cases are being
investigated to determine possible links to this outbreak. CDC recommends that
consumers nhot eat plain Toasted Oats cereal produced by Malt—O-Meal until further
investigation has identified the scope, magnitude, and cause of the contamination.
Questions about plain Toasted Oats cereals manufactured by Malt—O—Meal should be
directed to the company, telephone (800) 590-1810. |

Reported by: State and /ocal health depts. Office of Regulatory Affairs, and Center for
Food Safety and Applied Nutrition, Food and Drug Administration. Foodborne and
Diarrheal Diseases Br, Div of Bacterial and Mycotic Diseases, National Center for

Infectious Diseases, CDC.
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Editorial Note:

Salmonella Agona is one of approximately 2000 Sa/monella serotypes that can cause
illness in humans. An estimated 2—4 million cases of salmonellosis occur in the United
States each year, resulting in greater than or equal to 500 deaths (1). Approximately
40,000 of these infections are culture confirmed, serotyped, and reported to CDC by
state health departments (1). Salmonella infections usually resolve in 5-7 days and do
not require antibiotic treatment. Persons with severe diarrhea may require
rehydration with intravenous fluids. Antibiotics are required when infection spreads
from the intestinal tract. Sa/monefla Agona is an uncommon serotype of Sa/monel/a,
accounting for approximately 1.5% of human isolates reported to the Public Health
Laboratory Information System (PHLIS) (2). Like most other Sa/monella serotypes,
Salmonella Agona is found in a yariety of animal reservoirs including poultry, cattle,
pigs, and animal feed. The first reported U.S. outbreak of Sa/lmonella Agona infections
was traced to animal feed made with contaminated imported fishmeal in 1972 (3);
other outbreaks have been attributed to dried milk (4) and to a commercial
peanut—flévored snack (5). This outbreak represents the first time a commercial
cereal product has been implicated in a Sa/monella outbreak, although an infant cereal
product was implicated in an outbreak of Sa/monella senftenberg in the United -
Kingdom (6). Sa/monella spp. are relatively resistant to desiccation and can survive for

long periods in dry environments such as cereal (7).

Timely communication among the states and CDC about unexplained local increases
in Sa/monella Agona infections, and the relative rarity of this serotype, led to the
identification of this multistate outbreak. Electronic national laboratory—based
reporting of Salmonella infections facilitated prompt recognition of the extent of the
outbreak. Cooperative investigations among federal, state, and local agencies,
coordination by CDC, electronic reporting through PHLIS, and the rapid identification
of related isolates using PulseNet (the national network of public health laboratories
that perform DNA “fingerprinting” on foodborne bacteria) are critical components in

the recognition and investigation of multistate foodborne outbreaks.
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P/es/omonas shigelloides and Salmonella
serotype Hartford Infections AsSociated
with a Contaminated Water Supply —
Livingston County, New York, 1996

On June 24, 1996, the Livingston County (New York) Department of Health (LCDOH)
was notified of a cluster of diarrheal iliness following a party on June 22, at which

approximately 30 persons had become ill. This report summarizes the findings of the
investigation, which implicated water contaminated with Plesiomonas shigelloides and

Salmonella serotype Hartford as the cause of the outbreak.

The party was held at a private residence on June 22 and was attended by 189
persons. Food was provided by a local convenience store that sells gasoline, packaged
goods, sandwiches, and pizza and prepares food for catered events. The convenience
store had not catered any parties during the preceding 5 days but catered two parties
on June 23. LCDOH contacted the organizers of these events and found no other

reports of illness.

To determine the source and extent of the outbreak énd mechanism of contamination,
LCDOH conducted a cohort study, an environmental investigation, and micro—biologic
examinations of stool specimens, leftover food items, and water samples. A menu and
guest list were obtained and guests were interviewed by telephone. A probable case
was defined as diarrhea (greater than 3 loose stools during a 24—hour period) in a
person who attended the party and became ill within 72 hours. Persons with a
confirmed case had either Plesiomonas shigelloides or Salmonella serotype Hartford
or both isolated from stool. The caterer and facility employees were interviewed to

obtain information on food preparation, and the water source was inspected.

Of the 189 attendees, 98 (52%) were interviewed. Sixty persons reported iliness; 56
(57%) of 98 respondents had illnesses meeting the case definition. The mean age for

case—patients was 41 years (range: 2—-85 years), and 32 (57%) were male. Stool
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specimens were obtained from 14 ill attendees: nine vyielded only P. shigelloides, three
only Sa/monella serotype Hartford, and two had both organisms. One person with

culture—confirmed Sa/monella serotype Hartford was hospitalized. The clinical profiles

“of the culture—confirmed (n=14) and probable (n=42) cases were similar.

Twenty food and beverage items were served at the party. Three food items were
associated with illness: macaroni salad, potato salad, and baked ziti. Of 56 attendees.
who ate macaroni salad, 43 (77%) became ill, compared with 17 (40%) of 42 who did not
eat macaroni salad (relative risk {RR} =2.6; 95% confidence interval {CI} =1.5-4.4). Of 49
guests who ate potato salad, 36 (73%) became ill, compared with 20 (44%) of 45 who
did not eat potato salad (RR=2.1; 95% CI=1.2-3.6). Of 46 attendees who ate baked ziti,
36 (78%) became ill, compared with 20 (42%) of 48 that did not eat baked ziti (RR=2.7;
95% ClI=1.5-4.9).

Leftover food samples of these three items were collected on June 25 and sent for
microbiologic examination; Salmonella serotype Hartford was isolated from the
macaroni salad and baked ziti. Both Sa/mone/la serotype Hartford and P. shigelloides
were isolated from the potato salad. Escherichia coliwas isolated from a water sample
collected on June 27 from the tap in the store. Water sarﬁples collected on July 8
from the well that supplied water to the store contained both Sa/monella serotype
Hartford and P. shigelloides.

Preparation of the salads and the baked ziti began on June 21, and prepared food

items were stored in a walk—in cooler overnight. On June 22, the ziti was prepared by
heating the tomato sauce, pouring it over the meat and pasta, and heating in an oven
for 30 minutes at an unknown temperature. The ziti remained in the oven with the heat

off until it and the salads were transported to the party.

All foodhandlers denied gastrointestinal illness with onset before June 22. However,
three foodhandlers reported illness beginning after June 22; all three reported having
eaten foods prepared for the party. F. shigelloides was recovered from stool

specimens from these three workers only.

The New York State Department of Agriculture and Markets found nine Sanitary
violations at the caterer’s facilities. The water source, an unprotected dug well
approximately 10 feet deep, served only the store. The well was fed by shallow ground

water and may have received surface runoff from surrounding tilled and manured farm
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land and water from adjacent streams. A small poultry farm was located approximately
1600 feet upstream of the well. Farm field drainage systems discharged into the
source water stream just above the well. A water sample collected at the store on
June 27 showed no chlorine residual, indicating that the pellet chlorinator was off-line
at the time of the event. The pellet chamber was empty and the system did not
contain any filtration mechanism. Well water used for food preparation (i.e., rinsing
pasta used in salads, mixing ingredients, cooking food items, and cleaning equipment)
was probably contaminated as a result of rainfall on June 19 and June 20 that
transported pathogens from the surrounding farmland. The improperly maintained
chlorinator allowed these pathogens to reach the food preparation area. After the
outbreak, the store was prohibited from preparing food until an adequate
water—treatment system that met drinking water standards could be provided. Store

employees and the public were instructed not to drink the water.

Reported by: R Van Houien, D Farberman, J Norton, J Ellison, Livingston County Dept
of Health, Mt. Morris; J Kiehlbauch, PhD, T Morris, MD, P Smith, MD, State
Epidemiologist, New York State Dept of Health. Foodborne and Diarrheal Diseases Br,

Div of Bacterial and Mycotic Diseases, National Center for Infectious Diseases, CDC.
Editorial Note

The findings in this report implicated a deficient water supply system as the cause of
an outbreak of diarrheal illness caused by Sa/monella serotype Hartford and P.
shigelloides. Unfiltered, untreated surface water led to contamination of food during

its preparation.

Most infections with P. shigefloides have been associated with drinking untreated
water, eating uncooked shellfish, or with travel to developing countries (1-3). P.
shigelloides (previously Aeromonas shigelloides) are ubiquitous, facultatively
anaerobic, flagellated, gram—negative rods (3). Although they are widespread in the
environment, few waterborne or foodborne outbreaks have been reported (4). P.
shigelloides have been isolated from a variety of sources, including wild and domestic
animals (2). Infection is characterized by self-limited diarrhea with blood or mucus,
abdominal cramps, and vomiting or fever (5). Symptoms usually occur within 48 hours
of exposure. Fecal leukocytes and erythrocytes have been found on stool smears (1);
however, the exact mechanism of the diarrhea (secretory versus inflammatory) is

unknown.
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Salmonella serotype Hartford is a rare serotype that has been isolated from porcine
and bovine sources. In May 1995, freshly squeezed, unpasteurized commercial orange
juice was implicated as the cause of an outbreak (6). Contamination was thought to

have originated from inadequate sanitization of the exterior surfaces of oranges.

In this outbreak, the well water most likely became contaminated with both 2.
shigelloides and Salmonella serotype Hartford through runoff from nearby farms. The
outbreak could have been prevented if effective public health measures had been in
place. Routine testing of well water for total fecal coliform bacteria, turbidity, and
chlorine residual may enable early detection of fecal contamination and rapid
decontamination. Filtration and chlorination of potable water systems have
substantially reduced waterborne outbreaks and subsequent morbidity and mortality.
Where possible, water sources subject to contamination from agricultural runoff
should not be used for drinking or food preparation. Disinfection and filtration of water

from any source can further reduce the risk for waterborne illness.
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Outbreak of Listeriosis Associated With
Homemade Mexican—Style Cheese ———
North Carolina, October 2000——January
2001

On November 13, 2000, health—care providers at a hospital in Winston—Salem, North
Carolina, contacted the local health department about three cases of listeriosis within
a 2-week period in recent Mexican immigrants. The North Carolina General
Communicable Disease Control Branch, in collaboration with the Forsyth County
Health Department, the North Carolina Departments of Agriculture and Consumer
Services (NCDA&CS) and Environment and Natural Resources, the Food and Drug
Administration (FDA), and CDC investigated this outbreak of Listeria monocytogenes
infections. This report summarizes the results of the investigation, which implicated
noncommercial, homemade, Mexican—style fresh soft cheese produced from
contaminated raw milk sold by a local dairy farm as the causative agent. Culturally
appropriate education efforts are important to reduce the risk for L. monocytogenes

transmission through Mexican—style fresh soft cheese.

A case was defined as L. monocytogenes (isolated from a normally sterile site or with
placental tissue staining positive using immunohistochemical techniques) in a mother
of a stillborn or premature infant (<37 weeks’ gestation), or a mother with a febrile
illness, who was a Winston—Salem resident during October 24, 2000—January 1, 2001.
Through active case finding, 12 cases were identified. On initial interview, most
patients reported eating unlabeled Mexican—style fresh soft cheese bought at local
markets or from door—to—door vendors. A case—control study was conducted to
determine risk factors for iliness; the questionnaire addressed symptoms, diet, and
grocery—shopping histories during the month preceding iliness. L. monocytogenes
isolates from patients, raw milk, and cheese were tested using pulsed-field gel
electrophoresis (PFGE). Environmental inspections of homes, local markets, and dairy

farms were conducted.
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All 12 patients were Hispanic; 11 were women with a median age of 21 years (range:
18——38 years), and one was a 70—year—old immunocompromised man. All but one
infection were laboratory confirmed. The 11 women did not speak English, were born
in Mexico, and had resided in the United States for a median of 2 years (range: 0—5
years). One had traveled outside Forsyth County during the month preceding illness.
Ten women were pregnant, and infection with L. monocytogenes resulted in five
stillbirths, three premature deliveries, and two infected newborns. The 11th woman
was 9 months postpartum when she presented to a local hospital with meningitis -
caused by L. monocytogénes. She had no preexisting medical conditions. The male
patient, who presented with a brain abscess, was receiving corticosteroid therapy
after brain tumor surgery. On hospital admission, the 11 women reported symptoms
that included fever (nine), chills (nine), headache (nine), abdominal cramps (five), stiff

neck (five), vomiting (three), and photophobia (two). -

The male patient was excluded from the case—control study because of difficulty

finding suitable controls. In the case—control study, a mother and her fetus or newborn
were counted as one case—batient. Controls were identified at a Women, Infants, and
Children program office and through the county’s record of women enrolled in the |
state’s Baby Love Program, which brovides outreach and prenatal—-care home visits. A
median of four controls (range: three to six controls) per case was selected. Controls
were restricted to female Hispanic Winston'—Sa\Iem residents and matched to patients

by age and pregnancy status.

Patients were more likely than controls to have eaten any cheese purchased from
door—to—door vendors (matched odds ratio [MOR] =17.5; 95% confidence interval [CI]
=2.0--152.5); queso fresco, a Mexican—style fresh soft cheese (MOR=7.3; 95% ‘
CI=1.4—-37.5); and hotdogs (MOR=4.6; 95% CI=1.1——19.4). lliness was not associated
with purchases at specific markets or supermarkets, eating raw fruits or vegetables,
deli products, other cheeses (e.g.,_Ameri’can, cheddar, mozzarella, and

blue/Gorgonzola), or other dairy products.

Various members of the Hispanic immigrant community made the Mexican—style fresh
soft cheese from raw milk in their homes. Inspectors found unlabeled homemade
cheese in all three of the small local Latino grocery stores they visited in
Winston—Salem. In addition, many persons regularly sold the cheese in parking lots and
by going door—to—door. Owners of two local dairies reported selling raw milk. Milk

samples were obtained from these two Forsyth County dairies and from three dairies
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in neighboring counties. L. monocytogenes isolates were obtained from nine patients,
three cheese samples from two stores, one cheese sample from the home of a patient,
and one raw milk sample from a manufacturing grade dairy. All 14 isolates had

indistinguishable PFGE patterns, indicating a common link.

NCDARCS conducted an investigation at a manufacturing grade dairy farm to
determine the potential source of L. monocytogenes contamination. NCDA&CS
collected milk samples from all 49 cows in the herd and samples from the bulk milk
storage ’;anks. Milk from each cow was tested for somatic cell count to identify
mastitic cows. Milk from each cow also was tested for presence of L. monocytogenes.
Repeated testing did not identify any cow with milk confirmed positive for L.
monocytogenes, suggesting that the cows were not infected and that L.

monocytogenes may have originated from environmental contamination.

As a result of this outbreak, North Carolina health authorities stopped the sale of raw
milk by the dairy farm to noncommercial processors and educated store owners that it
is illegal to sell unregulated dairy products. Officials cited the outbreak as sufficient
reason to strengthen laws prohibiting the sale’of raw milk except to regulated
processors. Using already established programs (e.g., Baby Love Program), North
Carolina officials recommended reinforcing and expanding the community awareness
of the hazards of eating unpasteurized fresh cheese while pregnant. Finally, steps

were taken to add listeriosis to the list of reportable diseases in North Carolina.

Reported by: JD Boggs, RE Whitwam, LM Hale, MD, RP Briscoe, SE Kahn, MD, Forsyth
County Health Dept, Winston—-Salem, North Carolina; JN MacCormack, MD, J-M
Maillard, MD, General Communicable Disease Control Br, Section of Human Ecology
and Epidemiology, Div of Public Health; SC Grayson, KS Sigmon, North Carolina Dept
of Environment and Natural Resources; JW Reardon, JR Saah, MS, North Carolina
Dept of Agriculture and Consumer Svcs, Raleigh, North Carolina. Foodborne and

Diarrheal Diseases Br, National Center for Infectious Diseases; and EIS officers, CDC.
Editorial Note:

The investigation of this outbreak implicated Mexican—style fresh soft cheese made
from unpasteurized milk and hotdogs, two vehicles commonly identified as causes of L.
monocytogenes outbreaks. The laboratory investigation resulted in isolation of L.

monocytogenes from patients, cheese, and raw milk at a dairy farm. Molecular
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subtyping identified indistinguishable PFGE patterns, establishing the link between

human disease, the cheese, and the source of the raw milk used to make the cheese.

Because of the health risks associated with the consumption of raw milk and raw milk
products, FDA re‘quires pasteurization of all dairy products sold across state lines
except cheese made from raw milk that has to be aged a minimum of 60 days (7,2).
Despite North Carolina laws prohibiting the sale and consumption of raw milk and raw
milk products, such practices persist in some communities as a result of consumers’
taste preferences and for cultural reasons. The popularity of queso fresco, a Mexican—
style fresh soft cheese made from unpasteurized milk, has resulted in several
outbreaks in Hispanic communities since the 1980s. In 1985, an outbreak of septic
abortions attributed to L. monocytogenes occurred among Hispanics in Los Angeles
and Orange counties, California (3. In 1997, three outbreaks of multidrug resistant
Salmonella serotype Typhimurium DT104 complex strains occurred in Hispanic

communities in northern California and Washington (4, 5).

Because queso fresco in these communities is produced in private homes, food safety
regulations are difficult to enforce. Education of milk and cheese producers and
consumers about the increased risk for acquiring infections, particularly L.
monocytogenes, from consuming unpasteurized milk or fresh soft cheese made from
unpasteurized milk, complemented by regulatory action, are the keys to making . |
cheese safe. Successful communication of public health messages to the Hispanic
community about the risk for eating Mexican—style fresh soft cheese made from raw

milk can be challenging because of Ianguagé and other social barriers.

The findings in this report are subject to at least four limitations. First, interviewers
were not blinded to the status of the persons they were interviewing. Second, efforts
were made to select controls from the same population as case—patients; however,
contrqls were selected on the basis of use of public health service programs. Most
controls were selected from a county registry for a free prenatal care program that
does not require documentation to obtain service. Third, during the study, rumors
spread in the community that the suspected vehicle of infection was homemade
Mexican—style fresh soft cheese. Finally, patients may have had better recall of

potential exposures than controls.

Following a listeriosis outbreak in Yakima County, Washington, an education program

to train grandmothers, the primary cheese producers in that community, in the safe
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production 6f soft cheeses was introduced and was Well received. A licensing
requirement for commercial cheese makers and appropriate regulatory action also
may curtail the sale of fresh soft cheese made from unpasteurized milk. Twenty—eight
states permit the sale of raw milk directly from farmers to consumers (6). Until all

" states prohibit such sales, outbreaks associated with eating queso fresco and other
unpasteurized dairy products may continue despite efforts to educate consumers,
especially those who do not speak or read English and whose cultural dietary habits

favor such products.
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December 22, 2000 / 49(50); 1129-1130

Multistate Outbreak of Listeriosis ——
United States, 2000

Since May 2000, 29 ilinesses caused by a strain of Listeria monocytogenes (LM) have
been identified in 10 states: New York (15 cases); Georgia (three); Connecticut, Ohio,
and Michigan (two each); and California, Pennsylvania, Tennessee, Utah, and
Wisconsin (one each). Dates of LM isolation ranged from May 17 through November 26
with 26 (90%) infections occurring since July 15. When subtyped, the LM isolates from
these cases were indistinguishable by pulsed—field gel electrophoresis (PulseNet
pattern numbers GX6A16.0014 by Asct and GX6A12.0017 by Apal) and ribotyping
(DUP-1053). This report summarizes the investigation, which linked these cases of

listeriosis to eating deli turkey meat.

Eight perinatal and 21 nonperinatal cases were reported. Among the 21 nonperinatal
case—patients, the median age was 65 years (range: 29-—92 years); 13 (62%) were
female. The 29 cases have been associated with four deaths and three

miscarriages/stillbirths.

A case—control study conducted by five state and two local health departments and
CDC implicated eating deli turkey meat as the probable source of infection. Thirteen
(76%) of 17 case—patients and five (21%) of 24 controls ate deli turkey meat during the
30 days before illness onset (Mantel-Haenszel weighted odds ratio=8.0; 95%
confidence interval=1.2——43.3). State health and agriculture departments investigated
13 stores and delicatessens where 11 patients reported purchasing turkey; these
stores and deli—catessens carried turkey meat produced by at least 27 federally
inspected establishments. Two establishments were linked to 10 of 11 patients; one of

these establishments produced turkey meat for the second establishment.

On December 8, investigators from the Food Safety and Inspection Service, U.S.
Department of Agriculture (USDA) began investigating the implicated establishments.
On December 12, Cargill Turkey Products, Inc. (Waco, Texas) stopped shipping

ready—to—eat foods and, on December 14, voluntarily recalled processed turkey and
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chicken deli meat that might have been contaminated.

Reported by: S Hurad, @ P/‘/ah, J Hadler, State Epidemiologist, Connecticut State Dept
of Public Health. B Mackenzie, S Lance—Parker, P Blake, State Epidemiologist, Div of
Public Health, Georgia Dept of Human Resources. M Deasy, J Rankin, State
Epidemiologist, Pennsylvania Dept of Health. D Frye, I Lee, Los Angeles Dept of
Health; B Werner, D Vugia, State Epidemiologist, California Dept of Health Sves. S
Bidol G Stoftman, M Boulfton, State Epidemiologist, Michigan Dept of Community
Health. M Widemann, Cornell Univ, Ithaca; [ Kornstein, S Reddy, B Mojica, New York
City Dept of Health; F Guido, A Huang, Westchester Cournty Dept of Health, New
Rochelle; C Vincent, A Bugenhagen, J Corby, New York State Dept of Agriculture and
Markets, Albany; E Carloni, M Holcomb, S Kondracki, R Woron, S Zansky, P Smith,
State Epidemiologist, New York Dept of Health. G Dowdle, C Nichols, State
Epidemiologist, Utah Dept of Health. F Smith, State Epidemiologist, Ohio Dept of
Health. D Gerber, T Jones, W Moore, State Epidemiologist, Tennessee Dept of Health.
S Ahrabi—Fard, J Davis, State Epidemiologist, Wisconsin Dept of Health. Human Health
Sciences Div, Office of Public Health and Science, Food Safety and Inspection Svc,
US Dept of Agriculture. Foodborne and Diarrheal Diseases Br, Div of Bacterial and

Mycotic Diseases, National Center for Infectious Diseases, CDC.
Editorial Note:

LM infection causes an estimated 2500 serious illnesses and 500 deaths in the United
States each year. Infected pregnant women may experience only a mild, influenzalike
illness; however, infections during pregnancy can lead to premature delivery,
miscarriage, stillbirth, or serious infection of the newborn. Other persons at increased
risk for infection are those aged >65 years, persons with cancer, diabetes, kidney'
disease, acquired immunodeficiency syndrome, or who take immunosuppressive
medications. Manifestations of iliness include meningitis and sepsis. Healthy persons

aged <65 years rarely are affected.

The risk for a person developing Listeria infection after eating a contaminated product
is very small. Persons who have eaten a recalled product but do not have symptoms
do not require tests or treatment even if they are in a highrisk group. However, v
persons in a high—risk group who have eaten contaminated product and become ill

within 2 months with fever or signs of serious illness should consult a physiéian. ;
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Guidelines for preventing listeriosis are similar to those for preventing other
foodborne illnesses. The general recommendations are 1) cook thoroughly raw food
from animal sources (e.g., beef, pork, or poultry); 2) wash raw vegetables thoroughly
before eating; 3) keep uncooked meats separate from vegetables and from cooked
foods and ready—to—eat foods; 4) avoid raw (unpasteurized) milk or foods made from
raw milk; and 5) wash hands, knives, and cutting boards after each handling of
uncooked foods. Persons at high risk for listeriosis may choose to 1) avoid soft
cheeses (i.e., féta, Brie, Camembert, blue—veined, and Mexican—style cheese such as
queso fresco). Hard cheeses, processed cheeses, cream cheese, cottage cheese, or
yogurt need not be avoided; 2) cook leftover foods or ready—to—eat foods (e.g., hot
dogs) until steaming hot; and 3) avoid foods from deli counters (e.g., prepared salads,

meats, and cheeses) or thoroughly reheat cold cuts before eating.

Cases of listeriosis with onset since October 1, 2000, should be reported to state and
local health departments; information about the recall is available at

http://www.fsis.usda.gov/OA/recalls/rec_actv.htm*. Consumers who have recalled

meat products, even if they have been stored in freezers, should discard or return
them to the point of purchase. High—risk consumers who have processed turkey or
chicken deli meat but are uncertain of the brand should call the place of purchase to
find out if it might be a recalled product, or discard it. Answers to meat—safety
questions are available at the USDA meat and poultry hotline, (800) 535-4555.
Listeriosis information is available at '

http://www.cdc.gov/ncidod/dbmd/diseaseinfo/listeriosis_g.htm.
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Jan 8, 1999/47 (51&52); 1117-1118

Update: Multistate Outbreak of Listeriosis
— United States, 1998-1999

From early Auéust 1998 through January 6, 1999, at least 50 ilinesses caused by a
rare strain of the bacterium L/steria monocytogenes, serotype 4b, have been reported
to CDC by 11 states. Six adults have died and two pregnant women have had
spontaneous abortions. Reported illness onset dates were during August 2-December
13, 1998. CDC and state and local health departments have identified the vehicle for
transmission as hot dogs and possibly deli meats produced under many brand names

by one manufacturer. This report updates the investigation of this outbreak (1).

On December 22, the manufacturer, Bil Mar Foods, voluntarily recalled specific
production lots of hot dogs and deli meats that might be contaminated. CDC later
isolated the outbreak strain of L. monocytogenes from an opened and a previously
unopened package of hot dogs manufactured at the company’ s plant in Zeeland,
Michigan. In addition, a different strain of L. monocytogenes was isolated from

unopened packages of deli meats produced at the same plant.

Recalled products bear the establishment numbers EST P261 or EST 6911. The
establishment number appears on the outer edge of all packages. The affected
products included hot dogs and deli meats with the brand names Ball Park, Bil Mar,
Bryan Bunsize, Bryan 3-Ib Club Pack, Grillmaster, Hygrade, Mr. Turkey, Sara Lee Deli
Meat, and Sara Lee Home Roast brands. Institutions may have received recalled
product under other brand names. Packages for the above brand names that carry
other establishment numbers are not affected by the recall. Other Sara Lee products

that are not meat also are not affected.

Reported by: Ohio Dept of Health. New York State Dept of Health; Food Safety
Laboratory, Cornell Univ, New York City Dept of Health. Tennessee Dept of Health.
Massachusetts Dept of Public Health. West Virginia Dept of Health and Human
Resources. Michigan Dept of Community Health. Connecticut Dept of Public Health.
Health Div, Oregon Dept of Human Resources. Vermont Dept of Health. Div of Public
Health, Georgia Dept of Human Resources. Minnesota Dept of Community Health.
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Foodborne and Diarrheal Diseases Br, Div of Bacterial and Mycotic Diseases, National

Center for Infectious Diseases; and EIS officers, CDC.
Editorial Note:

Healthy persons rarely develop severe illness from Listeria. The iliness primarily
occurs in pregnhant women, newborns, and persons with impaired immunity caused by
serious illness, such as acquired immunodeficiency syndrome or cancer. Listeria
infections during pregnancy may cause an influenza—-like illness with fever and chills,
and may lead to loss of the fetus. In other persons, early symptoms can include fever,
severe headache, and stiff neck. lliness can begin 2—8 weeks after eating the

contaminated food.

Consumers who have the affected product should not eat it, but rather should discard
it or return it to the point of purchase. The risk for developing Listeria infection after
eating a contaminated product is low. Persons who have eaten a contaminated

product and do not have any symptoms do not need any special medical evaluation or
treatment, even if they are in high—risk groups. However, persons in high—risk groups
who have eaten the contaminated product, and within 2 months become ill with fever
or influenza-like illness, should inform their physicians about this exposure. Because
of this long incubation period, cases may continue to occur and be reported for

several weeks after an effective recall.

Consumers who have questions about the recall or the products involved should
contact Bil Mar Foods, telephone (800) 247-8339. Persons who have questions about
Listeria should call their physicians or their local or state health departments or visit
CDC’ s World-Wide Web site,

http://www.cdc.gov/ncidod/diseases/foodborn/lister.ntm. General questions about

meat handling should be directed to the U.S. Department of Agriculture’ s Meat and
Poultry Hotline, telephone (800) 535-4555, Monday through Friday from 10 a.m. to 4

p.m. eastern time.
Reference

1. CDC. Multistate outbreak of listeriosis—United States, 1998. MMWR 1998; 47:
1085—6.
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December 25, 1998 / 47(50); 1085-6

Multistate Outbreak of Listeriosis ——
United States, 1998

Since early August 1998, 40 ililnesses caused by a single strain of Listeria
monocytogenes (LM) have been identified in 10 states: Ohio (13 cases); New York
(12): Tennessee, Massachusetts, and West Virginia (three each); Michigan (two); and
Connecticut, Oregon, Vermont, and Georgia (one each). Dates of illness onset or LM
isolation ranged from August 2 through December 2. All LM isolates from these cases
are serotype 4b and share an unusual pattern when subtyped either by pulsed—field
gel electrophoresis or by ribotyping methods. Historically, this pattern is rare among

LM isolates from humans.

Among 38 patients for whom demographic data are available, six were newborns and
32 were adults (median age: 69 years; range: 18-88 years); 55% of patients were

" female. Four deaths occurred, including one fetus and three elderly persons.

In collaboration with CDC, health departments in Connecticut, New York, Ohio, and
Tennessee conducted a multistate case—control study comparing 4-week food
histories of 20 patients infected with the outbreak strain with those of 20 control
patients infected with other LM strains. Sixteen (89%) of 18 cases but only six (32%) of
19 controls consumed cooked hot dogs during the month before illness onset (odds
ratio=17.3; 95% confidence interval=2.4-160.0; pless than 0.01). On December 19, the
outbreak strain of LM was isolated from an open package of hot dogs. These hot dogs
had been eaten by a patient 4 weeks before onset of listeriosis caused by the

outbreak strain.

On December 22, the manufacturer, Bil Mar Foods, voluntarily recalled specific
production lots of hot dogs and other meat products that might be contaminated. The
affected products bear the establishment numbers EST P261 or EST 6911 and
include the Ball Park, Bil Mar, Bryan Bunsize and Bryan 3—Ib Club Pack, Grillmaster,
Hygrade, Mr. Turkey, Sara Lee Deli Meat, and Sara Lee Home Roast brands. The
establishment number appears on the outer edge of all packages. Packages for the

above brand names that carry any other establishment numbers are not affected by
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the recall.

An investigation by CDC is ongoing with local and state health departments. Recent
cases of listeriosis should be reported to CDC through state and local health

departments. Consumers should return recalled product to the point of purchase.

Reported by: Local and state health depts. Foodborne and Diarrheal Diseases Br, Div

of Bacterial and Mycotic Diseases, National Center for Infectious Diseases, CDC.
Editorial Note:

The general guidelines for preventing listeriosis are similar to those for preventing

other foodborne illnesses, such as salmonellosis. The general recommendations are

e Cook thoroughly raw food from animal sources (e.g., beef, pork, or poultry).

e Wash raw vegetables thoroughly before eating.

e Keep uncooked meats separate from vegetables and from cooked foods and
ready—to—eat foods. v

e Avoid raw (unpasteurized) milk or foods made from raw milk.

e Wash hands, knives, and cutting boards after each handling of uncooked foods.
In addition, persons at high risk for complications from listeriosis
(i.e., pregnant women and immunocompromised persons) should

e Avoid soft cheeses (i.e., feta, Brie, Camembert, blue—veined, and
Mexican—style cheese). Hard cheeses, processed cheeses, cream cheese,
cottage cheese, or yogurt need not be avoided.

o Cook leftover foods or ready—to—eat foods (e.g., hot dogs) until steaming hot.

e Although the risk for listeriosis associated with foods from deli counters is low,
pregnant women and immunocompromised persons may choose to avoid these

foods or thoroughly reheat cold cuts before eating.
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July 26, 2002 / 51(29); 637-639

Multistate Outbreak of Escherichia coli
0157:H7 Infections Associated with Eating
Ground Beef ——— United States, |
June—July 2002

During July 2002, the Colorado Department of Public Health and Environment
(CDPHE) identified an outbreak of Escherichia coli O157:H7 infections among
Colorado residents. This report summarizes the results of an ongoing epidemiologic
and laboratory investigation that has linked 28 ilinesses in Colorado and six other
‘states to eating contaminated ground beef products recalled by ConAgra Beef
Company on June 30, 2002. To date, seven patients have been hospitalized; five

developed hemolytic—uremic syndrome (HUS).

For this investigation, a case was defined as culture—confirmed £. co/i O157 infection
in a Colorado resident with symptom onset on or after June 1, and an isolate matching
the outbreak pulsed-field gel electrophoresis (PFGE) pattern by two—enzyme analysis.
To date, 18 cases have been identified. The median age of patients was 15 years
(range: 1-—72 years). Dates of symptom onset ranged from June 13 to July 7. Two
cases of HUS have been diagnosed among Colorado residents who have epidemiologic

links to the outbreak but do not have laboratory—confirmed £. co/i 0157 infection.

Interviews with 16 of 18 patients with confirmed infection revealed that all ate ground
beef during the 7 days before iliness. All 16 patients ate ground beef that was
purchased at grocery chain A during June 10——24. £. co/i O157 was cultured from an
opened package of ground beef collected from a patient’'s home. A traceback by
CDPHE of ground beef collected from a patient’s home indicated that it was reground
by grocery chain A with meat produced on May 31 by ConAgra Beef Company. On
June 30, independent of the outbreak investigatibn, ConAgra Beef Company issued a
nationwide recall of 354,200 Ibs of ground beef products produced on May 31. This
recall was based on the detection of £. co/i 0157 during routine microbiologic testing
conducted by the U.S. Department of Agriculture (USDA). ‘
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PFGE analysis conducted by CDPHE and CDC using two restriction enzymes
indicated that the 18 outbreak-related human isolates of £. co/i 0157 from Colorado
were indistinguishable from isolates of £. co//O157 recovered from the opened ground
beef package from a patient’s home and from the ConAgra Beef Company recalled
ground beef product. To identify potential cases outside Colorado, the
outbreak-related PFGE patterns were posted on PulseNet, the National Molecular
Subtyping Network for Foodborne Disease Surveillance. On the basis of epidemiologic
data and molecular subtyping, eight additional £, co/f 0157 cases related to the
Colorado cluster have been identified in six states (California, lowa, Michigan, South
Dakota, Washington, and Wyoming). The dates of onset ranged from June 17 to 27. Of
the eight patients outside Colorado, six had PFGE patterns that were indistinguishable
from the outbreak pattern by two—enzyme analysis, and two were siblings of a
PFGE-matched patient. State and local health departments are investigating

additional cases to establish epidemiologic and molecular links to the outbreak.

Subsequent to the detection of this multistate outbreak and the initiation of an
in—plant inspection of the ConAgra Beef Company by USDA, the nationwide recall of
354,200 Ibs of ground beef was expanded to a nationwide recall of 18.6 million lbs of
fresh and frozen ground beef and beef trimmings. The expanded recall included fresh
and frozen ground beef products produced during April 12——June 29, and beef
trimmings produced during April 12—July 11.

Reported by: P Shillam, MSPH, A Woo-Ming, Colorado Dept of Public Health and
Environment. L Mascola, MD, R Bagby, Acute Communicable Disease Contro/ Unit,
Los Angeles County Dept of Health Svcs, Los Angeles, California. C Lohf MD, lowa
Dept of Public Health. S Bidol, MPH, MG Stobierski, DVM. Michigan Dept of
Community Health. C Carlson, MS, L Schaefer, L Kightlinger, PhD, South Dakota Dept
of Health. S Seys, MPH, Wyoming Dept of Health. K Kubota, MPH, PS Mead, MD, Div of
Bacterial and Mycotic Diseases, National Center for Infectious Diseases; P Kalluri, MD,
EIS Officer, CDC.

Editorial Note:

E. coli O157:H7 was first described as a cause of human illness and associated with
undercooked ground beef in 1982 (7). Symptoms of £. co/i 0157 infection include
bloody and nonbloody diarrhea, vomiting, and abdominal cramps. lliness resolves

typically within 7-—10 days. A subset of patients, particularly the young and the elderly,
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will develop HUS, characterized by microangiopathic hemolytic anemia,
thrombocytopenia, and renal failure. Infection with £. coff 0157 has been associated
with exposure to contaminated food and water, person—to—person transmission, and
contact with animal reservoirs (2. Foods of bovine origin, particularly ground beef, are
common causes of sporadic infections and outbreaks of £. co/i 0157 (2, 3). Surveys
conducted on feed lots demonstrate that cattle can be infected symptomatically with
E. coli 0157, and the prevalence of £. co/i O157 in feed lots can reach 63%——100%,

particularly during the summer, under muddy conditions, or with feeding of barley (4,

5).

Although the investigation is ongoing, the findings indicate that this outbreak is
associated with the ConAgra Beef Company’s recalled ground beef products.
Supportive evidence includes 1) reported eating by all Colorado patients of ground
beef purchased at groce‘ry chain A; 2) recovery of E. coli 0157 from leftover meat
from a patient’s home; 3) traceback of the leftover meat indicating that it was
produced at grocery chain A using recalled meat; and 4) PFGE results demonstrating a
unique strain of £. co/i O157 in human isolates, leftover meat, and meat recalled from

ConAgra Beef Company.

This outbreak demon‘strates the continuing importance of routine public health
surveillance combined with molecular subtyping in epidemiologic investigations. The
PulseNet database includes molecular fingerprinting patterns of at least 9,800 isolates
submitted since 1996. The PFGE pattern of the human and meat isolates in this
outbreak was novel in the PulseNet database, facilitating the detection and
investigation of seemingly sporadic cases of £. col/f O157 infection in Colorado and six
other states and strengthening the association between the recalled beef products

and human illness.

The June 30 recall of meat occurred before detection of the multistate cluster of
human infections and was based on results of microbiologic testing conducted by

USDA. The subsequent identification of human illness associated with the recalled
meat reinforces the importance to public health of mickobiologic testing in meat

processing plants.

The expanded recall announced on July 19 was one of the largest in U.S. history (6).
Detailed information on the distribution of recalled meat is not available. The extent to

which the recalled meat was repackaged and distributed under other labels is unclear,
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potentially making it difficult to identify the affected lots by simple inspection of the
package. Grocers and butchers from whom ground beef was purchased might be able
to advise concerned customers about the producer and production date of purchased
meat. However, consumers should be aware that microbiologic testing in meat
processing plants cannot eliminate the risk for contamination of ground beef with £.
coli 0157 and other pathogens. To further reduce the risk for illness, consumers can
buy ground beef that is precooked or treated with electron beams. Consumers also
can protect themselves by using safe food preparation practices. Frozen ground beef
should be thawed in the refrigerator rather than at room temperature. Ground beef
should be cooked thoroughly to internal temperatures of at least 160 F (71" C). Using
meat thermometers will help ensure that internal temperatures are high enough to kill
bacteria. To reduce the risk for cross—contamination, consumers should use soap and
hot water to wash hands, utensils, and other surfaces that might have come into
contact with raw or undercooked ground beef and other meat products. Additional
food safety and product recall information is available from USDA at
http://www.usda.gov; telephoné 866-849-7438.
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October 13, 2000 / 49(40); 911-3

Outbreak of Escherichia coli O157:H
Infection Associated With Eating Fresh
Cheese Curds —— Wisconsin, June 1998

On June 15, 1998, the Division of Public Health, Wisconsin Department of Health and
Family Services, was notified of eight laboratory—confirmed and four suspected
Escherichia coli O157:H7 infections among west—central Wisconsin residents who
became ill during June 8——12. This report summarizes the outbreak investigation,
which implicated fresh (held <60 days) cheese curds from a dairy plant as the source

of infection.

A primary case was defined as the first laboratory—confirmed case in a household; a
secondary case was one that occurred 3——8 days after a primary case in the same
household. A matched case—control study was conducted to assess potential sources
of infection. For the purposes of the case—control study, a case was defined as
culture-confirmed illness among residents of Chippewa and Eau Claire counties with
illness onset during June 7-—18. For each case—patient, two community controls
matched by sex and age group (range: from <10 years within 2 years to >10 years
within 5 years) were interviewed by telephone. Case—patients and controls were
interviewed about food exposures and pote_ntial risk factors for £. coli O157:H7

infection within 7 days before onset of illness.

In response to the case—control study, the Wisconsin Department of Agriculture,
Trade, and Consumer Protection visited dairy plant A to collect cheese samples, raw
ingredients, and packaging materials; to review employee food handling and hygienic
practices; and to assess potential sources of contamination from raw milk. Product
and environmental samples (e.g., vat surfaces and floor drains) from the dairy plant

were screened for phosphatase activity to identify evidence of raw milk.

Fifty—five laboratory—confirmed case—patients were identified, including two from
secondary households. Case—patients were from seven Wisconsin counties (27 from

Chippewa and 16 from Eau Claire counties); two case—patients were visiting from out
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of state. Median age was 27 years (range: 15 months—90 years) and 37 (67%) were
female. The most frequentiy reported symptoms included bloody diarrhea (55 [100%)),
cramps (50 [91%]), fatigue (39 [71%]), and nausea (38 [69%)). Mean duration of diarrhea
was 5.1 and 4.5 days for 25 hospitalized and 30 nonhospitalizyed case—patients,

respectively.

Eating fresh cheese curds during June 1——17 was reported by all '24 case—patients in
Chippewa and Eau Claire counties and eight (18%) of 45 controls (matched odds
ratio=undefined: 95% confidence interval=20.6——infinity). lllness was not linked to
eating other cheese products (e.g., shredded, sliced, block, or string cheese). Of the
43 laboratory—confirmed case—patients whose cheese curd source could be identified,
all had eaten fresh cheese curds produced at dairy plant A; 19 had purchased the
curds from an unrefrigerated display at plant A, and 24 had purchased them
refrigerated from retail ‘stores that received shipments from plant A. Fifteen (50%) of
30 case—patients who recalled the purchase date had bought the curds on June 5 or 6.
The median number of curds eaten was eight (range: one——28), the equivalent of

approximately 1.6 oz of cheese.

Thirty—five specimens from plant A that were p‘rodvuced during the outbreak were
tested: nine environmental samples, 18 unopened cheese samples, six opened retail
packages of curds, and two unopened retail packages of curds. Five of the six opened
retail packages of curds and four of the 18 unopened cheese samples were positive
for nonbacterial phosphatase (Scharer method). £. co/f 0157:H7 was isolated from an
opened package of curds that had been served at a party attended by nine persons
with culture—confirmed iliness. The contents of this package tested positive for
nonbacterial phosphatase. Among 44 E. col/i O157:H7 case—patient isolates available
for pulsed—field gel electrophoresis, 42 were indistinguishable from each other and

from the curd isolate.

Dairy plant A had produced four or five vats of pasteurized cheddar and Colby cheese
produpté 5 days a week since 1977. Each vat yielded approximately 1500 pounds of
cheese that was pressed into 40—-Ib blocks, daisies (rounds of cheese), or was
packaged as fresh cheese curds. Dairy plant A also produced unpasteurized (raw milk)
cheddar cheese daisies every June as part of Dairy Month. Certain raw milk cheese
products can be produced and sold legally as long as the cheese is held at >35 F (>1.7
C) for at least 60 days before it is sold*. Curds are sold fresh (held <60 days);

therefore, curds must be made with pasteurized milk. At least one 1500-Ibs vat of raw
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milk cheddar cheese was made on May 27 and June 2——5. These vats were used
inadvertently to make fresh curds, which were incorrectly labeled “pasteurized”

cheddar cheese curds, and distributed and sold in six Wisconsin counties.

Reported by: J Durch, MPH, T Ringhand, MPH, Chippewa County Dept of Public
Health, Chippewa Falls; K Manner, M Barnett, Wisconsin Dept of Agriculture, Trade,
and Consumer Protection; M Proctor, PhD, S Ahrabi-Fard, MS, Communicable
Disease Epidemiology Section; J Davis, MD, State Epidemiologist for Communicable
Disease, Wisconsin Div of Public Health. D Boxrud, Minnesota Health Dept. Foodborne
and Diarrheal Diseases Br, Div of Bacterial and Mycotic Diseases, National Center for
Infectious Diseases; and an EIS Officer, CDC.

Editorial Note:

Cheese is made in vats by coagulating milk with enzymes and/or acids. After whey is
drained, the large cheese clumps are removed and milled into curds, salted, and
packaged in small plastic bags for sale. Raw milk consumption has been associated
with campylobacteriosis, salmonellosis, £. co/i O157:H7, yersiniosis, listeriosis,
tuberculosis, brucellosis, cryptosporidiosis, and staphylococcal enterotoxin poisoning
(7). In 1950, the U.S. Food and Drug Administration (FDA) required manufacturers of
soft and fresh cheeses to use pasteurized milk and allowed raw milk to be used only
for certain aged cheeses (2). In 1986, £. co//O157:H7 illness was associated with
consuming raw milk (3). In 1987, FDA banned the interstate sale of raw milk in retail
packages. During 1973—1992, 40 (87%) of 46 raw milk—associated outbreaks occurred
in the 28 states that permitted the intrastate sale of raw milk (4). During the same
period, 11 of 32 cheese—associated outbreaks were attributed to contamination
before distribution ().

This outbreak investigation illustrates the hazards of using raw milk to produce
commercial products that may lead to mislabeling or contaminating pasteurized
product by equipment or ingredients. This practice can result in pasteurized products
contaminated by equipment or ingredients and in product mislabeling. States that
allow the sale of unpasteurized milk or dairy products made from unpasteurized milk
should take appropriate steps to reduce the risk for contamination and mislabeling to

prevent similar outbreaks.
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April 21, 2000 / 49(15); 321-4

Escherichia 00/1'01 11:H8 Outbreak Among
Teenage Campers —— Texas, 1999

In June 1999, the Tarrant County Health Department reported to the Texas
Department of Health (TDH) that a group of teenagers attending a cheerleading camp
during June 9—11 became ill with nausea, vomiting, severe abdominal cramps, and
diarrhea, some of which was bloody. Two teenagers were hospitalized with hemolytic
uremic syndrome (HUS), and two others underwent appendectomies. Routine stool
cultures from eight ill persons failed to yield a pathogen. Stools subsequently were
sent to laboratories at the Texas Department of Health and CDC, where Escherichia
cofli O1 11£H8 was isolated from two specimens. This report summarizes the

investigation of this outbreak.

To identify additional cases, surveillance for non—0157 Shiga toxin—producing E. colf
(STEC) illnesses in Texas was enhanced by alerting all local health departments,
hospitals, clinical laboratories, and physicians about the outbreak. A cohort study of
all campers attending the 3—day camp was conducted to identify the source of the
outbreak and to collect data describing the clinical illness. lllness was defined as
either diarrhea (three or more loose stools during any 24—hour period) accompanied
by abdominal cramps or bloody diarrhea alone, occurring within 14 days after the start
of the camp. Campers were interviewed for demographic information, medical histories,
and symptoms and about their food and beverage consumption during the camp.
Sanitarians inspected the cafeteria where meals were prepared and served to
campers and the plumbing system in the dormitory where campers resided.
Foodhandlers and other kitchen staff were interviewed about food preparation
practices, menus, and the delivery schedules and suppliers for food items served to
campers. Foodhandlers submitted stool specimens and rectal swabs for testing.

Several food items from the cafeteria were cultured.

Of the 650 campers composing the cohort, 521 (80%) were interviewed. Of these, 58
(11%) had illnesses that met the case definition. The median age of the 58 ill persons
was 16 years (range: 12——53 years), and 95% were female. The median length of illness

was 5 days; four (7%) persons were hospitalized. Two persons developed HUS. In
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addition to diarrhea, reported symptoms included abdominal cramping (100%), nausea
(62%), headache (56%), vomiting (38%), bloody diarrhea (37%), and fever with a median
temperature of 100 F (38 C) (29%).

linesses peaked on the third and final day of camp (Figure 1). linesses with bloody
diarrhea peaked on the day after the camp ended. No campers reported having a
diarrheal iliness or contact with a person with diarrhea during the 2 weeks before the

start of camp.

One meal (supper on the first day of camp) and 21 other exposures were significantly
associated with risk for developing illness. Of these 21 exposures, 19 were specific
food items from among 202 foods and beverages served in the cafeteria during the
camp and two were more general exposures. Only the two general exposures were
significantly and independently associated with illness: consuming any ice from large
trash can—style lined barrels that the camp provided in the dormitory lobby for filling
water bottles (73% of ill persons versus 43% of nonill persons) (adjusted odds ratio
[AOR]=3.4; 95% confidence interval [CI]=1.8—6.3; p=0.0001) and eating any salad from
the cafeteria salad bar on at least one occasion (93% of ill persons versus 79% of nonill
persons; AOR=3.5; 95% CI=1.4—11.8; p=0.02).

Inspection of the camp’s water systems showed no evidence of plumbing
cross—connections or failures that might have led to exposures to contaminated water
or waste. Colform testing of ice from the ice machines used to fill the barrels was
negative. Campers reported dipping their drink containers and arms, hands, and heads
into the ice. They also reported observing floating debris in the ice barrels. Inspectibn
of the cafeteria and kitchen indicated that kitchen staff may have improperly followed

cooking times and temperatures recommendations when preparing meals.

The laboratory investigation of stools specimens submitted by 11 ill persons vyielded £.
coli O111:H8 from two specimens. Three enrichment broths prepared from these 11
specimens had detectable Shiga toxin when screened with a commercial enzyme
immunoassay (EIA). Two of these three EIA—positive stool specimens yielded colonies
of Shiga toxin—producing £. cofi which were serotyped as £. co/i O111:H8. Both
isolates contained gene sequences for Shiga toxins 1 and 2 by polymerase chain
reaction. £. colf O157:H7 was not isolated from any camper, foodhandler, or food or
water sample. Samples of the implicated ice and salad items served during the camp

were not available for testing.
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Reported by: D Bergmire—Sweat, MPH, L Marengo, MS, P Pendergrass, MD, K
Hendricks, MD, M Garcia, R Drumgoole, T Baldwin, K Kingsley, B Walsh, MPH, S Lang,
L Prine, T Busby, L Trujilfo, D Perrotta, PhD, Texas Dept of Health. A Hathaway, MD,
B Jones, DVM, A Jaiyveola, MBBS, Tarrant County Health Dept, Fort Worth, Texas. S
Bengtson, DVM, Food Safety Inspection Sve, US Dept of Agriculture. Foodborne and
Diarrheal Diseases Br, Div of Bacterial and Mycotic Diseases, National Center for
Infectious Diseases; and an EIS Officer, CDC.

Editorial Note:

This was the first community outbreak of infections attributable to Shiga
toxin—producing £. co/i 0111 reported in the United States. The findings of the
investigation suggest a point—source outbreak. Although primary’infe‘ction from eating
a contaminated salad item and then secondary spread through the barrel ice is a
plausible hypothesis, the original source of contamination and its means of spread are

unknown.

Identification of non—-0157 STEC requires techniques not used routinely by clinical
laboratories. In this outbreak, a commercially available EIA kit was used to detect and

isolate STEC in stool specimens; isolates were then serotyped at CDC.

STEC cause iliness in otherwise healthy persons, including severe abdominal cramping
(sometimes confused for appendicitis), bloody diarrhea, and HUS. £. co//O111 was the
second most common non—-0157 STEC (after £. co/i 026) isolated from specimens
submitted to CDC for serotyping during 1983——1998 and among isolates from persons
with diarrhea collected for an ongoing survey in Minnesota initiated in 1995 (Minnesota
Department of Public Health, unpublished data, 2000). STEC cause an estimated
110,000 illnesses each year in the United States, of which >30% may be attributable to
non—0157 serotypes such as 0111 (7); the burden of disease attributable to
non—0157 STEC is unknown.

Most STEC outbreaks in North America have resulted from infection with £. coli O157.
A household cluster of £. co/i0111 infection was reported in 1990 from Ohio (2), and
outbreaks have occurred in Australia, Europe, and Japan (3——7). Despite

investigations involving large numbers of persons in well—defined settings, the vehicle
of transmission has been epidemiologically implicated and microbiologically confirmed

in only one 1995 outbreak in South Australia, which was attributable to mettwurst, a
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dried fermented sausage (3).

' As demonstrated by this outbréak, a commercially available kit could be used to
screen stool specimens for Shiga toxin and potential STEC. However, culturing and
sefotyping the causative organism is critical to identify and better understand these
emerging pathogens. To facilitate diagnosis of STEC infections, clinicians should
inform health departments about clusters of suspected illnesses that could be
attributable to STEC (e.g., bloody diarrhea and HUS). Clinical laboratories should
screen stool specimens from persons with either bloody diarrhea or HUS for STEC,
routinely or when E. co/i 0157 is not isolated, and attempt to isolate STEC from stools
that are positive by the screening test and refer isolates to public health laboratories
for serotyping. States should consider adding STEC infections to their notifiable

disease lists.
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FIGURE 1. Numberof Escherichia coli0111:H8-associated illnesses at a camp, by date
of onset — Texas, June 1999
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Outbreak of Botulism Type E Associated
with Eating a Beached Whale ——— Western
Alaska, July 2002

Botulism is a neuroparalytic illness caused by toxins produced by the bacterium
Clostridium botulinum, an obligate anaerobe found commonly in the environment.
Intoxication with toxin type E is associated exclusively with eating abnimal foods of
marine (salt or fresh water) origin. Persons who eat raw or fermented marine fish and
mammals are at high risk for botulism from type E toxin. On July 17, 2002, the Alaska
Division of Public Health investigated a cluster of suspected botulism cases among
residents of a fishing village in Alaska. This report summarizes the findings of the
outbreak investigation, which linked disease to eating raw muktuk (skin and a pink |
blubber layer) from a beached whale (Figure). To avoid delays in treatment,
health—care providers evaluating patients suspected of having botulism should base
treatment decisions on clinical findings. Public health authorities should be notified

immediately about any suspected botulism case.

During July 13——15, residents of a western Alaska village on the Bering Sea shore
shared a meal consisting of muktuk harvested from a beached adult beluga whale
found near their village. The villagers estimated that the whale had been dead for at
least several weeks. They cut the whale fluke (tail) into pieces and stored them in
zipper—sealed plastic bags in a refrigerator until they were eaten 1 or 2 days later. On
July 17, after a physician from western Alaska reported three suspected cases of
botulism among patients who had eaten the muktuk, the Alaska Section of

Epidemiology began an investigation.

A case of foodborne botulism was defined as iliness in a person who had eaten the
muktuk and subsequently had symmetric descending flaccid paralysis of motor and
autonomic nerves. Persons who ate muktuk were interviewed and examined, and their
hospital records were reviewed. Serum, stool, and gastric contents from patients and

leftover blubber were tested for botulinum toxin.
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Of 14 persons identified who ate the muktuk, eight (57%) had an iliness that met the
case definition. Five of the eight patients were female; the median age was 73 years
(range: 13——83 years). Symptom onset after ingestion of muktuk occurred within 36
hours in all patients (Table). Five patients were hospitalized, four received antitoxin,
and two required mechanical ventilation. Three stool, three gastric fluid, and seven
serum samples from the eight patients and seven samples of muktuk were tested for
botulinum toxin at CDC'’s National Botulism Surveillance and Reference Laboratory.
The diagnostic laboratory received all laboratory specimension July 26, andv results
were reported on August 1. Type E toxin was detected in stool from one patient. All

seven samples of muktuk were positive for type E botulinum toxin.

Reported by: J Middaugh, MD, T Lynn, DVM, B Funk, MD, B Jilly, PhD, Div of Public
Health, Alaska Dept of Health and Social Svcs. Div of Bacterial and Mycotic D/'séases,
National Center for Infectious Diseases; S Maslanka, PhD, Div of Applied Public Health
Training, Epidemiology Program Office; J Mcl aughlin, MD, EIS Officer, CDC.

Editorial Note:

This report summarizes a foodborne outbreak of botulism in a western Alaska village
that resulted from residents eating muktuk contaminated with type E botulinum toxin.
During 1973——1998, a total of 814 cases and an annual median of 24 cases (range:
14——94 cases) of foodborne botulism were reported to CDC (7); 236 (29%) of these
cases occurred in Alaska (CDC, unpublished data, 2003). Although botulism is a rare
disease, its presentation is distinctive (Box. Because of the epidemic potential of

foodborne botulism, every case should be reported and investigated immediately.

All patients suspected of having foodborne botulism should be placed in an intensive
care setting, monitored regularly for respiratory function deterioration, and provided
mechanical ventilation if necessary. Prompt administration of polyvalent
equine—source antitoxin can decrease the progression of paralysis and severity of
illness but will not reverse existing paralysis. Botulinum antitoxin is available in the
United States only through the public health system. Therefore, rapid clinical
diagnosis, notification of public health authorities, and timely administration of
antitoxin are imperative (2). Laboratory confirmation of botulinum intoxication cannot
~ be relied on in making treatment decisions because the standard test, the mouse
bioassay, requires approximately 4 days for final results (2). In addition, the sensitivity

of laboratory testing of clinical samples is low (3 4). In this outbreak, typed toxin was
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detected in only 8% of samples from patients who had definitive exposure to

contaminated muktuk.

The probable mode of contamination of the whale in this outbreak was either growth
and toxin secretion by C. botulinum present in the intestinal tract of the whale or
traumatic introduction of C. botulinum spores-into the beached whale tissue from
contact with sand, rocks, and driftwood, and subsequent germination and toxin
production. C. botulinum type E has been found in Alaska coastline soil (5), and
outbreaks of botulism associated with eating beached marine mammals are
documented (Alaska Section of Epidemiology, unpublished data, 2003). A previous
report on the accumulation of C. botulinum toxins in the North Sea coastal food chain
associated with beached whales suggested the disposal of the carcasses as a
preventive measure (6). However, because of the impracticality of frequent scanning
of the vast Alaska sho}'eline and high costs associated with disposal, the U.S. Fish and

Wildlife Service does not remove beached mammal carcasses regularly.

Because of the epidemic potential of foodborne botulism and the status of botulinum
toxins as a category A agent of terrorism, health—care providers should be‘ familiar
with the presentation of botulism. Treatment is based on clinica\l diagnosis, and rapid
recognition and reporting of cases are the cornerstones of successful public health
interventions to prevent additional illnesses. Persons should avoid eating beached
marine mammal carcasses and boii raw or fermented Alaska Native dishes 210
minutes before eating to inactivate botulinum toxin. Additional information on botulism -
prevention is available at http://www.phppo.cdc.gov/phtn/botulism/alaska/alaska.asp
and http://www.epi.hss.state.ak.us/pubs/botuIi»sm/bot_01 htm.
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TABLE. Number* and percentage of patients with signs and
gymptoms of botulism associated with eating a beached
whale —Western Alaska, July 2002

Bequelss Mo %)
Gastrointestinal symptoms
Abdorminal pain 5 B3
Conatipation £ (63}
Dt 4 (B0
Mausea o vomiting 7 (88}
Heurologis symploms
Biluread visbors 5 icH
Diipdopia 1 {13
Diry mouth 7 (@
Dysphagia & 753
Drysarthria 4 (B0
Ditficulty breathing or shortness of braalh 5 1633
Other symploms
Throal pain 3 (38
Dizziness & . (75}
Heurologic signs
Hoarse volos 5 (83}
Plosis 2 (25}
Pupiis tived ang dilated g i3
Urinary ralention 1 133
Weaknazs g o0
Other signs
Bradyoardiat 4 (5
Hypotension® 6 {75!
RiET-A

THear! tate <60 baats per s,
#aystolic blood pressura <100 mnty.
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FIGURE. A juvenile beluga whale beached on the Alagka
shoreling

ke AN

Photo/Natural Resources Canada
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BOX. Epidemiciogy, disgnosis, treatment, and prevention of

foodborne botulism

Epidemiology

* Caused by eating foods conraminased with preformed
toxins of Clostridinm boralinum

* Home-canned toods and raw or fermented Alaska
Native dishes commenly associated with illness

* During 19751998, a total of 814 cases and an annual
median of 24 cases (range: 14~94 cases) of foadborme bons-
lism reported in the United States; 236 (299} in Alaska

¢ Humans affected by toxin types A, B, E, and rarely F;
type E intoxication associared exclusively with eating
marine animals

¢ (lassified as a category A rerrorism agent

Clinical findings

« Cranial nerve palsies

* Symmerrically descending flaccid volunrary muscle
weazkness possibly progressing ro respiratory
COMPromise
Normal body remperarure
Normal sensory nerve examination findings
Enract mental srarus despite grogey appearance
Differential diagnosis includes Guillain-Bareé syndrome,
myasthenia gravis, sioke, drug overdose, and other entiries
Laberatory findings
« MNormal cerebrospinal fluid values
* Specific elecrromyography (EMG) findings including
— normal moror conduction velocities
— normal sensory nerve amplitudes and larencies
e decreased evoked muscle action poreniial
s facilivasion following rapid reperitive nerve stimularion
¢ Srandard mouse bicassay positive for toxin from
clinical specimens and/or suspecr food; requires up ro
4 days for final results
Recommended weatment
* Prompradminisrration of polyvalent equine-source antioxin
~ can decrease the progression of paralvsis and sever-
ity of illness
~ will not reverse existing paralysis
— available in the United Srares only through the
public healrh system
« Place suspect cases i an intensive care setming
« Manitor for respiratory funcrion deteriorarion every
4 hours using foreed vital capacity resring
+ Provide mechanical vensilation if necessary

-

® * W

Prevention and control

* Boill raw or Fermenred Alasks Narive dishes and home-
canned foods = 1 minures before earing

* Follow recommended home-canning procedures

* Notify stare heslth deparrment immediately of suspecied
Ca%es
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X APIBEORELEZT, T oA Ly VHOERIHEE (ICU) I SN, 2 BIEHE
ELRSHELEN, 14131 - A, KERDICI2ERE LRBBKPLETDH -
. FUERRREETO 1140 44T, BREL L > BEORY Y X A
%ﬁ%ﬁ%ﬁbtowUmﬂﬁLt2%®m%@¢&1%®@@¢i@E@ﬁVURX%
%ﬁ%&éﬂtﬁu&@ﬂ%?ﬁ%? IR EIN 20 o7, ERZERIITEEERM LA
bihd BE—n_"—0R»6 bl S iv7z,

S ANMCTOREIL LHRY Y X AFBIEEND, EmA—DRERE T A A
NI THATEBES TRV ZINRTET 2 &0 ) — R TRWEBESEEL TV D,
1998 4RI 7 U A M WBEREAM (the Bristol Bay Area Health Corporation : 77 2%
AT DT 7 2 HRERIC & » TEE STV B~L AL T AMAE) 11, KEE
REE T Z— (CDC) WMZEMFE 7 2/ 7 & (Arctic Investigations Program) @
WAEB/T, TRSNEIORY U X AFESIEFEZERL THD
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August 17, 2001 / 50(32); 680-2

Botulism Outbréak Associated With Eating
Fermented Food ——Alaska, 2001

On January 18, 2001, the Alaska Division of Public Health was informed by a local
physician of a possible botulism outbreak in a southwest Alaska village. This report
‘summarizes the findings of the outbreak investigation, which linked disease to eating

fermented food, and describes a new botulism prevention program in Alaska.

A case of foodborne botulism was defined as a clinically compatible illness in a village
resident with laboratory confirmation of botulism or a history of eating the same food
as a laboratory—confirmed case; 14 persons in the village had eaten fermented beaver
tail and paw on January 17. Approximately 20 hours later, three of the 14 had
symptoms suggestive of botulism, including dry mouth, blurry vision, and general
weakness. Two patients developed respiratory failure and required intubation and
mechanical ventilation. One of the two intubated patients suffered cardiac arrest and
underwent successful cardiopulmonary resuscitation. Approximately 6 hours after the
onset of symptoms, the three patients received types A/B and E botulism antitoxin.
They subsequently were evacuated to an intensive care unit (ICU) in Anchorage. Two
patients recovered without further complication. The third required tracheostomy
tube placement and mechanical ventilation for 1 month; this patient had been
hospitalized with botulism in 1997. Of the other 11 exposed persons, four reported
minor symptoms compatible with botulism, including dry mouth and nausea, and were
admitted to a hospital for overnight observation. One was hospitalized for 10 days with

persistent ileus. The remaining seven exposed persons were held for observation for
48 hours.

Clinical specimens from the 14 exposed persons were tested for botulinum toxin at
CDC. Type E toxin was detected in serum specimens from two of the ICU patients and
in stool from the third. Although they displayed minor symptoms, the other 11 persons
had no toxin found in specimens and were not considered laboratory—confirmed cases.

Type E toxin also was detected in three beaver paws tested from the implicated meal.
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Beaver is hunted in southwest Alaska, and certain parts often are fermented and
eaten later. In this outbreak, the tail and paws had been wrapped in a paper rice sack
and stored for up to 3 months in the entry of a patient’s house. Some of the beaver

~tail and paw had been added to the sack as recently as 1 week before it was eaten.

Reported by: A Horn, K Stamper, D Dahlberg, J McCabe, MD, Bristol Bay Area Health
Corporation, Dillingham; M Beller, MD, JP Middaugh, MD, State Epidemiologist, Alaska
Dept of Health and Social Svcs. Arctic Investigations Program, Foodborne and

Diarrheal Diseases Br, Div of Bacterial and Mycotic Diseases, National Center for
Infectious Diseases,; and FIS officers, CDC.

Editorial Note:

This report illustrates how the use of nontraditional fermentation methods is
associated with foodborne botulism in Alaska: Botulism results from eating preformed
toxin produced by Clostridium botulinum. Botulism begins with cranial nerve paralysis,
including diplopia, dilated and fixed pupils, dysarthria, dysphagia, and dry throat.
Botulism intoxication can result in death, which most often is caused by respiratory
failure. The latent period is typically 12——36 hours but can range from 6 hours to 10
days (7). C. botulinum and closely related organisms produce toxins designated as
types A, B, C, D, E, F, and G. Human botulism is most commonly caused by types A, B,
and E. Type E is associated with foods of marine or freshwater origin. Alaska’s
foodborne botulism rates exceed those in any other state and are among the highest
in the world (7). During 1950——2000, Alaska recorded 226 cases of foodborne botulism
from 114 outbreaks. All patients were Alaska Natives, and all cases with known causes
were associated with eating fermented foods (7, 2). Approximately 27% of U.S.

foodborne botulism cases occur in Alaska.

In traditional fermentation, food is kept in a grass—lined hole in the ground or a wooden
barrel sunken into the ground or is placed in a shady area above ground for several
weeks to months. Since the 1970s, however, plastic or glass containers have been
used and fermentation has been done above ground or indoors. The anaerobic
condition of sealed containers and warmer temperatures make fermentation more
rapid and production of botulism toxin more likely (3——¥5). These nontraditional
methods have been associated with increased botulism rates in Alaska during

1970--1989 (Figure 1) (4, 5). Although a plastic container was not used in this
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outbreak, the beaver tail and paw were fermented in a closed rice sack and stored in a

warm area.

‘Early diagnosis and antitoxin treatment have contributed to the decline of the
case—fatality rate from approximately 31% during 1950—1959 to no deaths in Alaska
since 1994 (7). However, Alaska continues to have high foodborne botulism rates
because fermented foods are part of Alaska Native culture. In a 1999 survey, 107
(77%) of 140 Alaska Natives reported having eaten fermented foods at least once in
their lifetime (J).

In 1998, the Bristol Bay Area Health Corporation, a health—care delivery organization
\ operated by Alaska Natives in southwest Alaska, collaborated with CDC’s Arctic
Investigations Program to design a community—based botulism prevention strategy,
including an education video entitled, “A Helping Hand: Keeping Your Family Safe
‘From Botulism.” It features Alaska Native elders and botulism survivors discussing
the risks of eating improperly fermented foods and recommends returning to
traditional methods. The video also suggests boiling fermented foods for 10 minutes to
destroy botulinum toxin. Both an English and an Alaska Native language version of the
video were produced and distributed to all village clinics and schools in the Bristol Bay
region. Information on botulism prevention also is available at
http://www.cdc.gov/phtn/botulism/default/default.htm.
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FIGURE 1. Incidence* of foodborne botulism among Alaska Natives, by 5-year intervals
— Alaska, 1950-1999 '
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September 01, 2000 / 49(34); 778-780

Foodborne Botulism From Eating
Home—Pickled Eggs ——— lllinois, 1997

During November 1997, the lllinois Department of Public Health was notified by a local
physician about a possible case of foodborne botulism. This report summarizes the

case investigation, which implicated home—pickled eggs as the cause.

On November 23, 1997, a previously healthy 68—year—old man became nauseated,
vomited, and complained of abdominal pain. During the next 2 days, he developed
diplopia, dysarthria, and respiratory impairment, necessitating hospitalization and
mechanical ventilation. Physical examination confirmed multiple cranial nerve
abnormalities, ihcluding extraocular motor palsy and diffuse flaccid paralysis.v Possible
botulism was diagnosed, and a one-—vial dose of trivalent (types A, B, and E)
antibotulinum toxin was administered. A sample of the patient’s serum collected
before antitoxin administration demonstrated the presence of type B botulinum toxin.
A food history revealed no exposures to home—canned products; however, the patient
had eaten pickled eggs that he had prepared 7 days before onset of iliness;
gastrointestinal symptoms began 12 hours after ingestion. The patient recovered after

prolonged supportive care.

The pickled eggs were prepared using a recipe that consisted of hard—boiled eggs, |
commercially prepared beets and hot peppers, and vinegar. The intact hard-boiled
eggs were peeled and punctured with toothpicks then combined with the other
ingredients in a glass jar that closed with a metal screw—on lid. The mixture was

stored at room temperature and occasionally was exposed to sunlight.

Cultures revealed Clostridium botulinum type B, and type B toxin was detected in
samples of the pickled egg mixture at CDC’s National Botulism Surveillance and
Reference Laboratory. C. botulinum was cultured from the pickling liquid, beets, and
egg volk. The concentration of preformed type B toxin was 1000 times greater in the
egg yolks than in the pickling liquid and was undetected in the beets. Peppers from the
original commercial container contained no detectable toxin, and bacterial cultures of

the peppers did not vield C. botulinum. Beets from the original commercial containers

199



were not available. The pH of the pickling liquid was 3.5 (i.e., adequate to prevent C.
botulinum germination and toxin formation. However, the pH of the egg yolk was not

determined [normal egg yolk pH: 6.8]).

Reported by: G Rifkin, MD, Rockford Memorial Hospital, Rockford: K Sibounheuang, L /
Peterson, Winnebago County Health Dept, Rockford: K Kelly, C Langkop, D Kauerauf,
E Groeschel, B Adam, C Austin, DVM, S Bornstein, MD, lllinois Dept of Public Health.
National Botulism Surveillance and Reference Laboratory, Foodborne and Diarrheal

Diseases Br, Div of Bacterial and Mycotic Diseases, National Center for Infectious
Diseases; and an FIS Officer, CDC.

Editorial Note:

Botulism is a paralytic iliness caused by the neurotoxin produced by the bacterium C.
botulinum. Paralysis first affects the cranial nerves, then the skeletal muscles;

untreated intoxications can lead to dense flaccid paralysis, respiratory failure, and
death (7, 2.

Although rare and sporadic, foodborne botulism is a persistent cause of morbidity and
mortality in the United States. In 1997, an annual survey of state epidemiologists and
directors of state public health laboratories identified 24 cases of foodborne botulism
with one associated death (CDC, unpublished data, 1998). During 1989—1998, a
median of 23 cases (range: 17-—42 cases) of foodborne botulism was reported each

year with a median of one death (range: 0—2 deaths).

C. botulinum spores are ubiquitous. Safe food preservation methods destroy spores or
inhibit their germination and growth. Conditions that promote germination and growth
of C. botulinum spores include absence of oxygen (anaerobic conditions), low acidity
(pH >4.6), temperatures >39 F [4 C]), and high moisture content. Most foodborne
botulism cases that occur in the United States are the result of improperly
home—canned foods. This is the first reported case of botulism related to eating
pickled eggs. The amount of toxin detected in the recovered egg yolk suggested that
bacterial growth was concentrated in that portion of the egg. Intact eggs that have
been hard—boiled should be free of bacteria or spores. Pricking cooked eggs may
introduce C. botulinum spores into the yolk. Portions of the yolk that remained
anaerobic and inadequately pickled (i.e., not acidified to pH <4.6) may have allowed C.

botulinum spores to germinate, grow, and form toxin. Setting the pickling jar in sunlight

200



provided warmth that facilitated bacterial growth and toxin production.

To reduce the risk for botulism when pickling, food items should be washed and
cooked adequately, and utensils, containers, and other surfaces in contact with food,
including cutting boards and hands, should be cleaned thoroughly with soap and warm
water. Containers (e.g., jars and lids) in which pickling will occur should be sterilized
(e.g., placed in boiling water for the prescribed period published in the container
instructions) (3. Adequate acidification to a pH <4.6 is essential. Refrigeration at 39 F
(4 C) during pickling is advisable, especially in foods that may be acidified inadequately
such as whole eggs. Once opened, any canned or pickled food should be refrigerated.
Pricking, poking holes, or otherwise handling whole eggs in a manner that might allow

spores or bacteria into the yolk should be avoided.

When foodborne botulism is suspected, clinicians and public health investigators
should inquire about the preparation and eating of foods preserved by any home
method (e.g., canning, pickling, curing, and fermenting). Persons seeking advice on
home~food preservation should consult their local couhty or university cooperative
extension service, or contact the U.S. Department of Agriculture Food Safety Hotline,
telephone (800) 535-4555. CDC provides epidemiologic consultation and laboratory

diagnostic services for suspected botulism cases and authorizes release of botulism

- antitoxin. Through state health departments, these services are available 24 hours a

day from CDC.
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June 28, 2002 / 51(25); 548-549

Outbreak of Campylobacter jejuni
Infections Associated with Drinking
Unpasteurized Milk Procured through a

Cow-Leasing Program —— Wisconsin,
2001

On December 7, 2001, the Sawyer County Department of Health and Human Services
in northwestern Wisconsin notified the Wisconsin Division of Public Health about five
cases of Campylobacter jejuni enteritis. All of the ill persons drank unpasteurized milk
obtained at a local dairy farm. This report summarizes the investigation of these and
other cases and of a cow—leasing program used to circumvent regulations prohibiting
the sale of unpasteurized milk in Wisconsin. The outbreak highlights the hazards of

consuming unpasteurized milk and milk products.

A case of C._jejuni enteritis was defined as illness in a person from Sawyer County or
" a surrounding county who had diarrhea or abdominal cramps and fever during
November 10—December 18. Case finding was conducted by notifying health—care
providers, infection—control practitioners, laboratorians, and the public about the

outbreak.

A total of 75 persons had illness that met the case definition (Figure). The patients
‘ranged in age from 2 to 63 years (median: 30 years); 41 (56%) were males. Signs and
symptoms of illness included diarrhea (93%), abdominal cramps (92%), fever (76%),
nausea (40%), and grossly bloody diarrhea (23%). None of the patients was hospitalized,
and none had Guillain—Barre syndrome. A total of 70 (93%) patients reported drinking
unpasteurized milk from a local dairy farm. Four (5%) patients did not drink
unpasteurized milk but were mothers of ill children who drank unpasteurized milk. One
patient was a child who attended a child care facility but did not drink unpasteurized

milk or have contact with other patients.
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Of the 75 patients, 29 (39%) provided stool specimens; 28 (97%) specimens grew C.
Jejuni (Figure). Of the 28 patients with positive stool specimens, 23 (33%) were

patients who drank the unpasteurized milk, four were mothers of patients, and one
patient had an unknown mode of infection. Pulsed—field gel electrophoresis (PFGE)
was performed on 21 isolates: the patterns were indistinguishable when restricted

separately by two enzymes.

The facility that supplied milk to patients was a Grade A organic dairy farm with 36
dairy cows. The farm also had a retail store in which milk and other food products
were available. In addition, farm operators provided unpasteurized milk samples at
‘community events and to persons who toured the farm, including children from
childcare facilities. Because unpasteurized milk cannot be sold legally to consumers in
Wisconsin‘, the dairy distributed -unpasteurized milk through a cow-leasing program.
Customers paid an initial fee to lease part of a cow. Farm operators milked the cows
and stored the milk from all leased cows together in a bulk tank. Either customers
picked up milk at the farm or farm operators had it delivered. On December 8,
investigators obtained a milk sample from the farm'’s bulk milk tank, and cultures of the
milk samples grew C. jejuni with a PFGE pattern that matched the outbreak strain.
Farm operators were ordered to divert all milk to a processor for pasteurization. State
inspectors found the farm to meet Grade A standards for a farm shipping milk to a
pasteurization plant. Consumers were advised not to drink unpasteurized milk. To
ensure that unpasteurized milk will not be distributed to the public in Wisconsin, state

officials are enforcing existing regulations and prohibiting cow—leasing programs.

Reported by: P Harrington, Sawyer County Dept of Heafth and Human Svcs, Hayward:
J Archer, MS, JP Davis, MD, State Epidemiologist, Wisconsin Div of Public Health. DR
Croft, MD, JK Varma, MD, EIS officers, CDC.

Editorial Note:

Unpasteurized milk is an important vehicle for transmission of pathogens including
Campylobacter spp., Brucella spp., Shiga toxin—producing Escherichia coli(e.g., E. coli
01 57), Corynebacterium diphtheriae, Salmonella spp. (including multidrug—resistant
strains), Mycobacterium bovis, and Listeria monocytogenes (1, 2). In 1995, intrastate
sale of unpasteurized milk was permitted in 28 states (J). In California, where the sale
of unpasteurized milk is legal, 128 (3%) of 3,999 residents reported drinking

unpasteurized milk in 1993 (4). Persons who drink unpasteurized milk and milk
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products might believe that these products taste better, provide greater nutrition
than pasteurized products, and/or decrease the risk for various medical conditions (4).
However, the benefits of consuming unpasteurized milk and milk products have never

been validated scientifically ().

As in this outbreak, in several states milk producers have established cow—leasing
programs to circumvent regulations (6). Advocates of unpasteurized milk also have
published lists of those states that permit the sale of unpasteurized milk for
nonhuman consumption. Persons might use such lists to obtain milk covertly in these

states.

State regulatory agencies should consider the risk for human illness when reviewing
policies regulating the sale of unpasteurized milk. States that permit the sale of
unpasteurized milk might consider placing warning labels on such products, as with
unpasteurized juice. Because persons might attempt to circumvent existing
regulations, further public health research should address how to communicate to

consumers the health risks of drinking unpasteurized milk.
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FIGURE. Number of patients with Campylobacter jejuni
infections, by confirmation status and date of iliness onset —
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February 27, 1998 / 47(07); 129-131

Outbreak of Campylobacter Enteritis
Associated with Cross—Contamination of
Food —— Oklahoma, 1996

On August 29, 1996, the Jackson County Health Department (JCHD) in southwestern
Oklahoma notified the Oklahoma State Department of Health (OSDH) of a cluster of
Campylobacter jejuni infections that occurred during August 16-20 among persons
who had eaten lunch at a local restaurant on August 15. This report summarizes the
investigation of these cases and indicates that C._jgjuniinfection was most likely
acquired from eating lettuce cross—contaminated with raw chicken. This report also
emphasizes the need to keep certain foods and cooking utensils separate during food

handling.

A case was defined as illness in a person who had eaten lunch at the restaurant on
August 15, 1996, and had onset of diarrhea (i.e., three or more loose stools during a
24—hour period) or vomiting during August 16—20. Of 25 persons available for inteWiew
who had eaten lunch at the restaurant on August 15, a total of 14 (56%) had had an
iliness that met the case definition. The median age of patients Was 33 years (range:
5-52 years); 10 (71%) were female. All patients reported diarrhea; 13 (93%), fever; 13
(93%), abdominal cramps; 11 (79%), nausea; five (36%), vomiting; and three (21%), visible
blood in their stools. The median incubation pe'riod was 3 days (range: 1-5 days). Two
(14%) patients were hospitalized. Stool specimens were collected from 10 patients; all

yielded C. jejuni No food items were available for testing.

To identify risk factors for illness, OSDH, in collaboration with JCHD, conducted a
case—control study of 14 patients and 11 controls (i.e., persons who had eaten lunch
with patients at the implicated restaurant on August 15 but did not become ill). Health’
department staff visited the restaurant to obtain information about menu items, to

observe food preparation, and to inspect the kitchen.

All 14 patients and four (36%) controls reported eating lettuce (odds ratio {OR} =48.3;
95% confidence interval {CI} =2.3=infinity; p less than 0.01). Eleven (79%) patients and
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three (27%) controls had eaten lasagna (OR=6.7; 95% CI=1.1-42.7; p less than 0.05).
Both lettuce and lasagna were statistically associated with illness. Lettuce
consumption accounted for all cases, and lasagna consumption accounted for 79% of

cases.

Inspection of the restaurant indicated that the countertop surface area was too small
. to separate raw poultry and other foods adequately during preparation. The cook
reported cutting up raw chicken for the dinner meals before preparing salads, lasagna,
~ and sandwiches as luncheon menu items. Lettuce for salads was shredded with a knife,
and the cook wore a towel around her waist that she frequently used to dry her hands.
Bleach solution at thé appropriate temperature (greater than 75 F {greater than 24 C})
and concentration (greater than 50 ppm) was present to sanitize tables surfaces, but
it was uncertain whether the cook had cleaned the countertop after cutting up the
chicken. The lettuce or lasagna was probably contaminated with C._jejuni from raw
chicken through unwashed or inadequately washed hands, cooking utensils, or the.

countertop.

JCHD recommended that the restaurant enlarge its food—preparation table and install
a disposable hand towel dispenser and that food handlers wash hands and cooking

utensils between use while preparing different foods.

Reported by: 7K Graves, MPH, KK Bradley, DVM, JM Crutcher, MD, State
Epidemiologist, Oklahoma State Dept of Health. Foodborne and Diarrheal Diseases Br,
Div of Bacterial and Mycotic Diseases, National Center for Infectious Diseases; Div of

Applied Public Health Training (proposed), Epidemiology Program Office; and an EIS
Officer, CDC.

Editorial Note:

Campylobacteris one of the most common causes of foodborne disease in the United
States, causing approximately 2 million cases of gastroenteritis each year (1). lllness
associated with Campylobacter infection is usually mild, but can be severe and even
fatal. Although it did not occur in this outbreak, Guillain-Barre syndrome (GBS), a
demyelinating disorder resulting in acute neuromuscular paralysis, is a serious sequela
of Campylobacterinfection (2). Up to 40% of patients with GBS have evidence of

Campylobacter infection before onset of symptoms (2).
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Most ilinesses associated with Campylobacter infection are sporadic. Common source
outbreaks occur, and most have been traced to unpasteurized milk and contaminated
- drinking water (1). In comparison, most sporadic cases, and those in this outbreak, are
associated with improper handling and preparing of poultry (1). Campylobacter has
been found in up to 88% of broiler chicken carcasses in the United States (1, 3). The
infectious dose of Campylobacteris low; ingestion of only 500 organisms, easily
present in one drop of raw chicken juice, can result in human illness (1). Therefore,
contamination of foods by raw chicken is an efficient mechanism for transmission of

this organism.

Restaurants provide opportunities for outbreaks of foodborne disease because large
guantities of different foods are handled in the same kitchen. Failure to wash hands,
utensils, or countertops can lead to contamination of foods that will not be cooked.
The food handler involved in this outbreak had not received training in food safety.
The Food and Drug Administration has developed guidelines for food handlers to
prevent cross—contamination of foods; however, states are not required to adopt

these guidelines (4).

Laws mandating certification of food—service employees differ by state. Twelve states
have requirements for certification of food—service managers in all jurisdictions, 21
states have requirements in some jurisdictions, and 17 states have no requirements
(5). Of 33 states for which information is available, only two have statewide

requirements for training of food handlers (5).

States can reduce the risk for foodborne illness in restaurants by ensuring that
restaurant employees receive training in food safety. For example, food handlers
should be aware that pathogens can be present on raw poultry and meat and that
foodborne disease can be prevented by adhering to the following measures: 1) raw
poultry and meat should be prepared on a separate countertop or cutting board from
other food items; 2) all utensils, cutting boards, and countertops should be cleaned
with hot water and soap after preparing raw poultry or meat and before preparing
other foods; 3) hands should be washed thoroughly with soap and running water after
handling raw poultry or meat; and 4) poultry should be cooked thoroughly to an
internal temperature of 180 F (82 C) or until the meat is no longer pink and juices run

clear.
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Outbreak of Vibrio parahaemolyticus
Infection Associated with Eating Raw
Oysters and Clams Harvested from Long

Island Sound — Connecticut, New Jersey,
and New York, 1998

During July—September 1998, an outbreak of Vibrio parahaemolyticus infections

associated with consumption of oysters and clams harvested from Long Island Sound
* occurred among residents of Connecticut, New Jersey, and New York. This is the first
reported outbreak of V. parahaemolyticus linked to consumption of shellfish harvested

from New York waters. This report summarizes the investigation of this outbreak.

On August 10, 1998, a New York City resident with toxigenic V. cholerae O1 infection
who had not traveled recently was reported to the New York City Department of
Heailth (N‘YCDOH). NYCDOH initiated an investigation to determine the most likely
source of the infection. Using a broadcast facsimile, NYCDOH contacted all Queens
County laboratories on August 12 and, on August 26, asked selected infectious
diseases physicians and all New York City hospitals and laboratories to consider V.
cholerae as a potential cause of diarrhea and to report any confirmed or suspected
Vibrio infections to the NYCDOH. Although no additional V. cholerae infections were
reported, 23 culture—confirmed cases of V. parahaemolyticus were reported among
residents of Connecticut, New Jersey, and New York. Dates of illness onset ranged

from July 21 through September 17 (Figure_1).

An investigation coordinated by the New York State Department of Health determined
that 22 of 23 ill persons had eaten or handled oysters, clams, or crustaceans: 16 ate
raw oysters or clams, two ate steamed crabs, one ate crab cakes, one ate boiled crabs
and lobsters, one ate lobster roll, and one handled live crabs. The median onset of
iliness following consumption of shellfish was 19 hours (range: 12-52 hours). Clinical

histories were available for 19 of the 23 ill persons; 17 (89%) had gastroenteritis and
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two (11%) had bloodstream infections with lower extremity edema and bullae. Among
patients with gastroenteritis, reported clinical symptoms included diarrhea (100%),
abdominal cramps (94%), nausea (94%), vomiting (82%), fever (47%), bloody stools (29%),
headache (24%), and myalgia (24%). Median duration of gastrointestinal illness was 5

days.

Traceback investigations by local and state health departments identified the site of
harvest for oysters or clams eaten by 11 of the 16 patients. Oysters or clams eaten ‘
by eight patients were harvested from Oyster Bay, off New York’s Long Island Sound,
during August 4—27. Shellfish tags from oysters and clams eaten by the other three
persons indicated harvest areas elsewhere off Long Island or, in one case, Washington
state (1) *.

During the outbreak period, mean surface water temperature measurements from 15
Oyster Bay stations was 77.2 F (25.1 C), compared with cooler 1997 and 1996
measurements (74.1 F {23.4 C} and 69.4 F {20.7 C}, respectively). On September 10,
the New York State Department of Environmental Conservation (NYSDEC) closed
Oyster Béy to harvesting of shellfish and recalled shellfish harvested from that area
after August 10. .

Laboratory testing of 12 V. parahaemolyticus clinical isolates, including the eight
traced to Oyster Bay, identified O3:K6 serotype. Pulsed—field gel electrophoresis
(PFGE) performed on four clinical isolates at the New York City Bureau of Labs
indicated that three isolates epidemiologically linked to Oyster Bay had |
indistinguishable PFGE patterns, and the other isolate not linked to Oyster Bay had a
distinctly different pattern. Oysters harvested on five occasions from Oyster Bay
during September 11-October 14 contained V. parahaemolyticus at less than or equal
to 120 colony forming units {cfu} per gram of oyster meat. None of these
environmental isolates matched the outbreak strain or other clinical isolates by PFGE.
On the basis of these resulté and a decline in water temperature to 63.5 F (17.5 C),
NYSDEC reopened Oyster Bay to commercial shelifish harvesting on October 22. No
additional culture—confirmed cases of V. parahaemolyticus infection have been

reported.

Reported by: £ Wechsler, C D'Aleo, VA Hill, J Hopper, D Myers—Wiley, E O Keeffe, J
Jacobs, F Guido, A Huang, MD, Westchester County Health Dept, New Rochelle: SN
Dodt, B Rowan, M Sherman, A Greenberg, MD, Div of Disease Control, Nassau County

216



Dept of Health, Mineola; D Schneider, B Noone, L Fanella, BR Williamson, E Dinda, M
Mayer, MD, Suffolk County Dept of Health Svcs, Hauppauge; M Backer, A Agasan, MD,
Enteric Pathogens Laboratory, L Kornstein, PhD, Environmental Microbiology
Laboratory, New York City Bur of Laborator/es; F Stavinsky, Bur of Environmental
Investigations; B Neal, D Edwards, M Haroon, D Hurley, L Colbert, J Miller, MD, B
Mojica, MD, New York City Dept of Health; E Carloni, B Devine, M Cambridge, Bur of
Community Sanitation and Food Proi‘ect/bn,' T Root, D Schoonmaker, M Shayegar,
Wadsworth Laboratories, Albany; W Hastback, New York State Dept of Environmental
Conservation; B Wallace, MD, S Kondracki, Bur of Communicable Disease Control; P
Smith, MD, State Epidemiologist, New York State Dept of Health. S Matiuck, K Pilot, M
Acharya, Bur of Labs; G Wolf. W Manley, C Genese, J Brooks, MD, Acting State
Ep/'a’em/b/og/'st, New Jersey Dept of Heafth. Z Dembek, PhD, J Hadler, MD, State
Epidemiologist, Connecticut Dept of Public Health. Center for Food Safety and
Applied Nutrition, Food and Drug Administration. Fish and Wildlife Sve, US Dept of
Agriculture. Foodborne and Diarrheal Diseases Br, Div of Bacterial and Mycotic
Diseases, National Center for Infectious Diseases; State Br, Div of Applied Public
Health Training, Epidemiology Program Office; and EIS ;’\oﬁ‘/"cers, CDC.

Editorial Note:

This is the fourth multistate outbreak of V. parahaemolyticus infections in the United
States since 1997, and the first associated with shellfish harvested from the
northeast‘ Atlantic Ocean. Before 1997, foodborne outbreaks caused by V.
parahaemolyticus had been infrequently reported in the United States (1). During
1997-1998, multistate outbreaks of V. parahaemolyticus were associated with
consumption of raw or undercooked oysters harvested from the Pacific Northwest
and Texas (2; CDGC, unpublished data, 1998).

V. parahaemolyticus is a halophilic, gram—negative bacterium that naturally inhabits
marine and estuarine waters. V. parahaemolyticus infections are usually acquired by
persons who eat raw or undercooked shellfish, particularly oysters, or Whose skin
wounds are exposed to warm seawater. The most common clinical manifestation of
infection is self-limited gastroenteritis, but infections may result in septicemia that
can be life threatening (3, 4). The concentration of V. parahaemolyticus in seawater
increases with increasing water temperature and corresponds with a seasonal
increase in sporadically occurring cases in warmer months (4). This outbreak and the

recent outbreaks of V. parahaemolyticus infections in the Pacific Northwest and
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Texas occurred during summer months.

To reduce the risk for V. parahaemolyticus and other shellfish—associated infections,
persons should avoid eating raw or undercooked shellfish, particularly during warmer
months. Monitoring of environmental conditions, such as water temperature and
salinity, may help determine when shellfish harvesting areas should be closed and

re—opened to harvesting.

Guidelines regulating the harvesting of oysters and clams rely on quantitative
measurement of V. parahaemolyticus levels in oyster or clam meat. However, data
from recent outbreaks may require revision of these guidelines. The recommended
action level of V. parahaemolyticus per gram of oyster meat that must be detected in
the absence of human iliness before closing oyster beds is greater than 10,000 cfu/g.
Oyster samples that were harvested from implicated beds in the Pacific Northwest in
1997 and Oyster Bay in 1998 vielded less than 200 V. parahaemolyticus cfu/g of
oyster meat, indicating that human illness can occur at levels much lower than the

current action level.

Infection with V. parahaemolyticus is not a notifiable condition in most states,
including New York. This outbreak was detected only coincidentally because of
enhanced surveillance during an investigation of a case of V. cholerae O1. Health—care
providers treating patients with gastroenteritis who have a history of recent ingestion
of raw or undercooked shellfish should consider Vibrio infection and request a stool
culture specifically for Vibrio. Clinical laboratories should use thiosulfate—citrate—bile
salts—sucrose agar (TCBS), a selective medium for culturing for Vibrio spp., when
culturing stool specimens for Vibrio and should consider using TCBS for routine

screening of all stools specimens, at least during summer months.

CDC coordinates a passive Gulf Coast Vibrio surveillance system and the Foodborne
Diseases Active Surveillance Network (FoodNet) to monitor the incidence of Vibrio
infections. Because of these multistate outbreaks, all states should consider making
infections with V. parahaemolyticus and other vibrioses reportable, with referral of

clinical isolates to public health laboratories for confirmation and strain subtyping.
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The shipper that provided the oysters harvested elsewhere in Long Island also had
received oysters from Oyster Bay at approximately the same time. Although

comingling of shellfish is against state regulations, it is known to occur.

FIGURE 1. Cases of Vibrio parahaemolyticus, by date of symptom onset —
Connsecticut, New Jersey, and New York, July-September, 1998
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Outbreak of Vibrio parahaemolyticus
Infections Associated with Eating Raw
Oysters — Pacific Northwest, 1997

During July-August 1997, the largest reported outbreak in North America of
culture—confirmed Vibrio parahaemolyticus infections occurred. Illness inr 209 persons
was associated with eating raw oysters harvested from California, Oregon, and
Washington in the United States and from British Columbia (BC) in Canada; one
person died. This report summarizes the investigations of the outbreak, which suggest
that elevated water temperatures may have contributed to increased caseé of illness

and highlights the need for enhanced surveillance for human infections.
British Columbia

During July 1-19, the BC Provincial Laboratory received isolates of V.
parahaemolyticus from nine patients, more than twice the expected number for July.
Because of the high number of isolates identified, the BC Center for Disease Control
(BCCDC) conducted interviews with the eight patients who could be contacted; seven
had eaten raw oysters during the 24 hours before illness onset, and one had eaten
crabs. On July 30, the BC Ministky, of Health (BCMOH) issued a public health alert
advising that molluscan shellfish (e.g., oysters, clams, mussels, and scallops) should
not be eaten raw or undercooked. On July 31, the Vancouver/Richmond Health Board
banned the sale of raw molluscan shellfish in restaurants in the cities of Vancouver
and Richmond, BC. These actions were followed by a rapid decline in the number of
new cases. On August 19, the Federal Department of Fisheries and Oceans (DFO)

closed all BC coastal waters to the harvesting of oysters.

The BCMOH continued to interview BC residents with culture—confirmed V.
parahaemolyticus infections; information was obtained from 42 of the 51 persons with
illness reported during July 1-September 26. Of the 42, a total of 39 (93%) had eaten
molluscan shellfish and 35 (83%) had eaten raw or undercooked oysters during the 4

days before onset of illness; 28 had eaten oysters purchased at restaurants or other
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food establishments in BC; and seven had eaten oysters they had harvested. Oysters
eaten by ill persons were traced by BCCDC, the Canadian Food Inspection Agency
(CFIA), and BCMOH to harvesting areas along the BC coast. Samples of oysters
harvested from these areas contained multiple V. parahaemolyticus ‘serdtypes at less
than 200 colony—forming units (CFU) per gram of oyster tissue. No additional
outbreak-related ilinesses were reported in BC residents after DFO closed the
coastal waters to the harvestihg of oysters. The closure remained in effect until

September 12, after which no additional cases were reported.
Washington

On July 18, on the basis of reports of illness received from local health departments
and from ill persons, the Washington Department of Health (WDOH) issued an advisory
that persons eat only thoroughly cooked oysters. On August 14, after additional cases
~ had been reported, the WDOH advised commercial harvesters to refrigerate oysters
within 4 hours after harvesting, and on August 20, advised the public to thoroughly
cook molluscan shellfish from both commercial and noncommercial sources. On
August 23, the U.S. Food and Drug Administration (FDA) also issued a statement

regarding proper procedures for cooking oysters (1).

WDOH interviewed 54 of the 56 persons who had culture—confirmed V.
parahaemolyticus during May 26-September 9. Of the 54, a total of 48 (89%) had eaten
molluscan shellfish before becoming ill; 42 (88%) reported eating oysters. Product
traceback by the WDOH’s Shellfish Program determined that 35 case—patients had
eaten molluscan shellfish harvested in Washington. On August 20, members of the
Pacific Coast Oyster Growers Association voluntarily halted shipments of shell
oysters from Washington, and on August 28, WDOH closed oyster beds in major
shellfish harvesting areas. The oyster beds were reopened on September 15, and no

additional illnesses were reported.
Oregon

On August 21, the Oregon Health Division (OHD) requested that local oouvnty health

departments and microbiology laboratories provide immediate notification of illnesses
associated with or isolations of V. parahaemolyticus. The request was prompted by an
increased number of V. parahaemolyticus cases detected by the Foodborne Disease

Active Surveillance Network (FoodNet) (a collaboration between CDC, the U.S.
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Department of Agriculture, FDA, and seven states for surveillance of foodborne
diseases and related epidemiologic studies) and simultaneous reports from BC and
Washington of a V. parahaemolyticus outbreak associated with eating raw or

undercooked shellfish.

OHD interviewed the 13 persons reported with culture—confirmed V.
parahaemolyticus infections with onsets dUring July 19-September 27. Twelve had
eaten molluscan shellfish: 10 (77%) had eaten raw oysters. Traceback of the oysters
that had been eaten indicated they had been harvested in waters near BC (four cases),
Washington (four), Oregon (one), and California (one). On August 26, the implicated
oyster harvest bed in Oregon was closed by the Oregon Department of Agriculture;
only oysters to be cooked could be harvested. On August 28, OHD, in conjunction with
the Food Safety Division of the Oregon Department of Agriculture, issued a press
release warning persons not to eat raw molluscan shellfish harvested along the Pacific

Northwest coast.

After closure of the implicated oyster harvest bed in Oregon, no additional cases
associated with eating raw oysters harvested from Oregon waters were reported. The

sale of oysters to be eaten raw was reestablished on September 30.
California

During May—July, the City and County of San Francisco Department of Public Health
reported 11 culture-confirmed V. parahaemolyticus infections to the California
Department of Health Services (CDHS). On the basis of these cases, on August 18,
San Francisco health officials issued a health advisory recommending that persons
not eat raw shellfish and advising restaurants not to serve raw oysters, clams, or
mussels. On August 19, CDHS issued a warning about eating raw oysters, clams, and
mussels harvested off the coasts of BC and Washington. CDHS interviewed each of
the 83 persons reported with culture—confirmed V. parahaemolyticus infections with
onset during June 9-December 9. Of the 83, a total of 68 (82%) reported eating
oysters during the week before onset of illness. Although 59 persons ate oysters
identified through traceback as having been harvested off the coast of Washington
and BC, nine persons with culture—confirmed illness ate oysters harvested from

Tomales Bay, California (40 miles north of San Francisco).

Summary Findings
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During July 20~August 24, culture~confirmed cases of V. parahaemolyticus infections
associated with eating shellfish harvested from Washington or BC also were reported
to the state health departments of Utah (three), Alaska (one), Maryland (one), and
Hawaii (one). A total of 209 culture-confirmed V. parahaemolyticus infections were
reported throughout North America during this outbreak. Dates of illness onset ranged
from May 26 through December 9 (median: August 8) (Figure_1). V. parahaemolyticus
isolates from ill persons included many different serotypes, sorﬁe of which matched
serotypes found in oysters. The median age of patients was 39 years (range: 12-85
years); 141 (67%) were male. Clinical histories were available for 196 persons with
culture—confirmed infection: 194 (99%) reported diarrhea; 172 (88%), abdominal ci’amps;
101 (52%), nausea; 77 (39%), vomiting; 64 (33%), fever; and 24 (12%), bloody diarrhea. Of
137 persons providing information on underlying ilinesses, 17 (12%) reported an
underlying illness. Two patients were hospitalized; one with V. parahaemolyticus

isolated from her bloodstream died.

Mean Pacific coastal sea surface temperatures recorded by the U.S. Navy ranged
from 54 F—66 F (12 C-19 C) during May 13-September 9, 1997 (B. McKenzie, U.S.
Navy, personal communication, 1998). These temperatures were 2 F-9 F (1 C-5 C)

above temperatures from the same period in 1996.

Oysters from implicated harvest sites contained V. parahaemolyticus, but the number
of organisms per gram was often less than 200 CFU. The highest levels were greater
than 11,000 CFU in samples tested by CFIA.

Reported by: M Fyfe, MD, Communicable Disease Epidemiology; MT Kelly, MD,
Provincial Laboratory, British Columbia Center for Disease Control- ST Yeung, MBBS,
Field Epidemiology Training Program, Health Canada; P Daly, MD,
Vancouver,/Richmond Health Board: K Schallie, Canadian Food Inspection Agency; S
Buchanan, Food Protection Programs, British Columbia Ministry of Health. P Waller,
MS; J Kobayashi, MD, Communicable Disease Epidemiologist: N Therien, MPH. M
Guichard, MS, S Lankford, Public Health Laborato);/'es,' P Stehr—Green, DrPH, State
Epidemiologist, Washington Dept of Health. R Harsch, MD, Oregon Health Sciences
Univ, Portland: E DeBess, DVM, M Cassidy, T McGivern, S Mauvais, D Fleming, MD,
State Epidemiologist, State Health Div, Oregon Dept of Human Resources. M
Lippmann, Communicable Disease Control Unit: L Pong, Environmental Health
Management Section, City and County of San Francisco Dept of Public Health. RW
McKay, Food Safety Div, Dept of Agriculture; DE Cannon, Environmental Health,
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Shellfish Program,; SB Werner, MD; S Abbott, Div of Communicable Disease Control- M
Hernandez, C Waojee, J Waddell, Div of Food, Drug, and Radiation Safety, S Waterman,
MD, State Epidemiologist, California Dept of Health Svcs. J Middaugh, MD, State
Epidemiologist, State of Alaska Dept of Health and Social Sves. D Sasaki, DVM,
Epidemiology Br, P Effler, MD, State Epidemiologist, Hawaii Dept of Health. C Groves,
MS, N Curtis, Maryland State Epidemiology and Disease Control, D Dwyer, MD, State
Ep/'a’em/b/og/'st, Maryland State Dept of Health and Mental Hygiene. G Dowdle, MSPH,
Communicable Disease Control, C Nichols, MPA, State Epidemiologist, Utah Dept of
Health. Center for Food Safety and Applied Nutrition, US Food and Drug
Administration. Foodborne and Diarrheal Diseases Br, Div of Bacterial and Mycotic

Diseases, National Center for Infectious Diseases, CDC.

Editorial Note:

The last large outbreak of V. parahaemolyticus infections reported in North America
occurred in 1982 and resulted in 10 culture—confirmed cases. Although V.
parahaemolyticus outbreaks are rare, sporadic cases are not infrequent. Most
infections are associated with ingestion of raw or undercooked shellfish harvested
from both the Gulf of Mexico and the Pacific Ocean.

V. parahaemolyticus is a gram—negative bacterium that na'turaiiy inhabits U.S. and
Canadian coastal waters and is found in higher concentrations during the summer (2,
3). The outbreak described in this report may have been associated with elevated
wéter temperatures. Because V. parahaemolyticus concentrations in oysters and
shellfish increase with warmer temperatures, enhanced surveillance at the beginning
of summer may lead to earlier recognition and appropriate public health action. Water
temperature monitoring may help determine when oyster beds should be closed to

harvesting to prevent further outbreaks (4).

Epidemiologic and microbiologic studies conducted during this outbreak primarily
implicated eating raw oysters. On the basis of studies suggesting that the infectious
dose of V. parahaemolyticus might be greater than or equal to 100,000 CFU (5), the
United States and Canada allow the sale of oysters if there are less than 10,000 CFU
of V. parahaemolyticus per gram of oyster. However, adherence to these guidelines
did not prevent this outbreak. Closure of implicated shellfish beds by health officials
wés useful; in Canada, additional human iliness rapidly declined following a federally

handated suspension of harvesting of shellfish from BC waters in September. In the
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United States, shellfish—associated infections continued to occur into December.

The mean incubation period for V. parahaemolyticus is 15 hours (range: 4-96 hours).
In immunocompetent persons, V. parahaemolyticus causes a mild to moderate
gastroenteritis with a mean duration of illness of 3 days. Infection can cause serious
iliness in persons with underlying disease (e.g., persons who use alcohol excessively or
have diabetes, pre—existing liver disease, iron overload statés, compromised immune
systems, or gastrointestinal problems) (2,6). During this outbreak, most ill persons had
no underlying illness. To reduce the risk for V. parahaemolyticus and other
shellfish—associated infections, persons should avoid eating raw or undercooked
shellfish. If persons who eat raw or undercooked shellfish develop gastroenteritis
within 4 days of ingestion, they should consult a health—care provider and request a
stool culture. Only three states (California, Florida, and Louisiana) require visible
posting of alerts regarding the risks associated with eating raw ovysters at point of
retail sale (2, 7, 8). Although assessment of these regulatory educational strategies
have indicated compliance is variable (7), other states might consider posting such

alerts.

V. parahaemolyticus is not a reportable disease in all states. During this outbreak,
public health officials in Washington and California and in BC promptly became aware
of the outbreak through routine reporting; in Oregon, although V. parahaemolyticus is
not reportable, the outbreak was detected through an active surveillance program. All
states should consider making V. parahaemolyticus and other vibrioses reportable;
standard forms are available from CDC’s Foodborne and Diarrheal Diseases Branch,
Division of Bacterial and Mycotic Diseases, National Center for Infectious Diseases,
telephone (404) 639-2206; fax (404) 639-2205.
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FIGURE 1. Culture-confirmed Vibro parahaemolyticus cases associated with oysters
harvested in the Pacific Northwest, by date of iliness onset — North America, 1997*
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Foodborne Outbreak of Cryptosporidiosis

—— Spokane, Washington, 1997

On December 29, 1997, the Spokane Regional Health District received reports of
acute gastroenteritis among members of a group attending a dinner banquet catered
by a Spokane restaurant on December 18. The illness was characterized by a
prolonged (3-9 days) incubation period and diarrhea, which led public health officials
to suspect a parasitic cause of the illness. Eight of 10 stool specimens obtained from
ill banquet attendees were positive for Cryptosporidium using both modified acid—fast
and auramine—rhodamine staining of concentrated specimens. This report summarizes
the epidemiologic investigation of the outbreak, Which suggests that foodborne

transmission occurred through a contaminated ingredient in multiple menu items.

In a retrospective cohort study, a case was defined as diarrhea or abdominal cran‘iping
in a banquet attendee with onset within 10 days after the banquet. Of the 62 '
attendees, 54 (87%) had illnesses meeting thé case definition; they became ill a median
of 6 days (range: 3-9 days) after the banquet. Symptoms included diarrhea (98%),
fever/chills (61%), headache (59%), body ache (54%), abdominal cramps (50%), nausea
(28%), and vomiting (11%). Based on information from initial interviews, the median
length of illnéss was 5 days (range: 1-13 days), but subsequently several persons
reported that they had symptoms intermittently for a month or longer. Two‘persons

were hospitalized, and six others sought health care for their iliness.

The banquet buffet included 18 separate food and beverage items; seven items
contained uncooked produce. No single food was significantly associated with illness.
When menu items that contained green onions were combined, foods containing
uncooked green onions (au gratin potatoes, romaine salad, and pasta salad) were
reportedly eaten by all 51 case—patients who could recall and by three of four persons

who were not ill and could recall (undefined relative risk, p=0.07).

The banquet food items were prepared or served by 15 food workers. Stool specimens
were available from 14 food workers within 3—-4 weeks of the banquet; specimens from

two tested positive for Cryptosporidium. One of the two food workers was
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symptomatic at the same time as banquet attendees; the other was asymptomatic. A
stool specimen from another food worker was not avaiylable for testing until 5 weeks
after the outbreak and was negative; he reported that he worked for 2 days in ,
December while experiencing diarrhea but he could not remember the dates of his
iliness. All three of these food workers reportedly ate food items served at the

banquet associated with the outbreak.

The green onions were not washed before delivery at the restaurant. Food workers at
the restaurant reported they did not consistently wash green onions before using

them to prepare food or serving them to patrons.

To determine the extent of the outbreak, the health district requested by fax that
Spokane area physicians report any patients with symptoms typical of
cryptosporidiosis. No other cryptosporidiosis—like ilinesses were identified at the time
of the outbreak. Two other banquets catered by the restaurant on December 18 and
19 had menus similar to the banquet where the outbreak occurred; no illness was

reported in either of these groups.

Reported by: K Quinn, MPA, G Baldwin, P Stepak, MD, K Thorburn, MD, Spokane
Regional Health District; C Bartleson, MPH, M Goldoft, MD, J Kobayashi, MD, P
Stehr—-Green, DrPPH, State Epidemiologist, Washington Dept of Health. Div of Parasitic

Diseases, National Center for Infectious Diseases, CDC.
Editorial Note:

Since 1993, thrée foodborne outbreaks of cryptosporidiosis have been reported in the
United States. In 1993, an outbreak was associated with drinking unpasteurized,
fresh—pressed apple cider (1); the apples used for the cider probably were
contaminated when they fell to the ground in a cow pasture. In 1995, an outbreak was
associated with eating chicken salad that may have been contaminated by a food
worker who operated a day care facility in her home (2). In 1996, an outbreak was
associated with drinking commercially produced, unpasteurized apple cider (3); the
apples used for the cider may have become contaminated when they were washed

with well water that had fecal contamination.

The outbreak described in this report had characteristics similar to others in the

United States caused by enteric coccidian parasites (Cryptosporidium parvum and
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Cyclospora cayetanensis) in that case—patients had prolonged diarrhea; the
incubation period averaged 6 days; and the attack rates were high (4,5). Physicians
and public health officials should have a high index of suspicion for infection with

" coccidian parasites in patients with severe or prolonged watery diarrhea. Because
most laboratories do not routinely test stool for either Cryptosporidium or Cyclospora

(6), specific testing for these organisms generally must be ordered by a physician.

The high attack rate among banquet attendees made finding a statistically signiﬁcant
association with a particular menu item difficult. The strongest association between
illness and eating a menu item was observed for food items containing uncooked green
onions. This suggests that the onions were a possible source, but the data are
inadequate to conclusively implicate them as the vehicle of infection. Available data
do not exclude the possibility that multiple menu items may have been contaminated
before arriving at the restaurant, contaminated by a food worker, or by k

cross—contamination during preparation.

This outbreak highlights se\)eral key issues for food workers. Uncooked produce
should be throughly washed before being placed on kitchen work surfaces to prevent
~ contamination of these surfaces. The FDA Food Code prohibits further bare—handed
contact with fruits and vegetables after Wéshing when they are intended for use in
“ready—to—eat” foods except where approved by the regulating authority (7). Food
preparation surfaces shouid be washed between preparation of different produce to
‘prevent cross—contamination. Food workers should not work when experiencing a
gastrointestinal illness. Persons infected with Cryptosporidium may intermiftently
shed oocysts in stool and remain infectious for up to 60 days after diarrhea has
resolved; however, most persons will cease shedding within 2 weeks after resolution
of their diarrhea (8). Therefore, food workers should be particularly meticulous about
handwashing. Asymptomatic shedding probably occurs in persons exposed to the
parasite who have developed some immunity, but the frequency of asymptomatic

~shedding is unknown.
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YekS/h/'a enterocolitica Gastroenteritis
Among Infants Exposed to Chitterlings ———
Chicago, Illinois, 2002

During December 2002——January 2003, the Chicago Department of Public Health
(CDPH) investigated a cluster of Yersinia enterocolitica infections reported during a
10—week period among nine Chicago infants aged <1 year. This report summarizes the
investigation of these cases and underscores the continuing risks for enteric infection
among infants exposed to chitterlings (i.e., pork intestines), and the need for
health—care providers to be aware of Y. enterocolitica as a cause of gastroenteritis,

particularly in black children during traditional winter holiday celebrations.

CDPH defined a case of Y. enterocolitica gastroenteritis as diarrhea in an infant, with
accompanying isolation of Y. enterocolitica from stool culture. CDPH alerted hospitals
and health—care providers of the cases and requested reports of all
laboratory—confirmed cases. Caretakers of the affected infants were interviewed by
using a standard case investigation form. Questions were added to determine the
source of the chitterlings, brand name, and preparation techniques. CDPH acquired

chitterlings from several identified retail outlets for microbiologic testing.

During November—December 2002, nine infants had illness onset; the median age of
the infants was 8 months (range: 7 weeks—13 months). Of the nine infants, eight were
black and had either eaten chitterlings or spent time in a household in which the dish
had been prepared. The one case not associated with chitterlings occurred in a
Hispanic infant aged 1 year. All eight infants who were exposed to chitterlings had a
history of contact with caretakers who prepared chitterlings, and one had a history of
eating chitterlings. For seven infants for whom information about time of exposure to
chitterlings was available, all had direct or indirect contact with chitterlings within 2

weeks of illness onset (median: 4 days; range: 1-—12 days).

Caretakers of six infants purchased chitterlings from the same grocery store chain

but from three separate locations. Two infants were exposed to the same brand of
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chittetjlings. Caretakers reported different preparation techniques, and preparation
times ranged from 2 to 12 hours. No chitterlings or lot numbers associated with the

" cases were available.

Y. enterocolitica isolates from two infants were serotyped; both were serotype O: 3.
Samples of chitterlings obtained for testing yielded Y. enterocolitica serotype O: 3 and
Salmonella serotype Derby. One infant with chitterlings—associated Y. enterocolitica
also had S. Typhimuri\um isolated from stool culture. All nine infants recovered, and
clinical iliness was limited to gastroenteritis. Six infants were hospitalized; median
‘duration of hospitalization was 5 days (range: 3—6 days). The infant who also had
coinfection with S. Typhimurium required 6 days of hospitalization because of possible

intussusception.

Reported by: RC Jones, MPH, JR Fernandez, SI Gerber, MD, W Paul, MD, Chicago
Dept of Public Health; L Williams, Environmental Svcs, lllinois Dept of Public Health. R
Turner, DVM, Food Safety and Inspection Svc, US Dept of Agriculture. JT Watson, MD,
EIS Officer, CDC.

Editorial Note:

This report describes nine cases of Y. enterocolitica gastroenteritis among Chicago
infants, eight of whom were exposéd to chitterlings prepared in their homes during the
winter holidays. Chitterlings are a known cause of Y. enterocolitica gastroenteritis,
particularly among black children (7, 2). Y. enterocolitica, a gram—negative enteric
organism commonly present in swine, can cause illness characterized by fever,
occasional bloody diarrhea, and abdominal pain. Bacteremia also can occur, especially
in infants aged <3 months (3). Chitterlings are traditional winter holiday food in certain
black families and are readily available in the United States. Y. enterocolitica is
transferred from raw chitterlings to infants, particularly to bottle—fed infants, through
contact with the hands of food preparers (7, 2). In Fulton County, Georgia, nearly half
of all child caretakers enrolled in an epidemiologic investigation to determine risk
factors for Y. enterocolitica infection reported household preparation of chitterlings
for holiday meals (7). In 2002, Y. énteroco//'t/'ca gastroenteritis was reported by active
surveillance in FoodNet sites at an incidence of 0.44 per 100,000 population. Incidence

has been decreasing for years for undetermined reasons (4).
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Prevention of yersiniosis should focus primarily on increased consumer awareness of
the inherent bacterial contamination of chitterlings as a food product and the risks
associated with their preparation and consumption. The Food Safety and Inspection
Service of the U.S. Department of Agriculture regulates inspection of chitterlings
produced in federally inspected establishments. Preparation of chitterlings requires
thorough cleaning before cooking, an extensive process usually performed at home.
Special care should be taken when handling raw chitterlings, including careful hand
washing by persons cleaning chitterlings before touching children or anything used by
children (9). Public health officials and clinicians should be alert to the possibility of Y.
enterocolitica as a cause of gastroenteritis, particularly in black communities during
the winter holiday season. Information regarding safe preparation of chitterlings is
available at http://www.ph.dhr.state.ga.us/epi/news/oct02/103102.shtml.
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Enterobacter sakazakii Infections
Associated with the Use of Powdered

Infant Formula —— Tennessee, 2001

Enterobacter sakazakii, a gram—negative, rod-shaped bacterium, is a rare cause of

invasive infection with high death rates in neonates (7, 2. This report summarizes the
investigation of a fatal infection associated with £. sakazakiiin a hospitalized neonate,
which indicated that the infection was associated with the presence of the organism
in commercial powdered formula fed to the infant. The implicated batch of formula has
been recalled by the manufacturer. Clinicians should be aware of the potential‘ risk for

infection from use of nonsterile enteral formula in the neonatal health—care setting.

In April 2001, a male infant (2 lbs, 13 oz [1,270 grams]) was delivered by cesarean
section at 33.5 weeks’ gestation and was hospitalized in a neonatal intensive care unit
(NICU) because of low birthweight, prematurity, and respiratory distress. The infant
had fever, tachycardia, decreased vascular perfusion, and neurologic abnormalities
(e.g., suspected seizure activity) at 11 days. Cerebrospinal fluid (CSF) obtained by
lumbar puncture was analyzed and revealed a white blood cell count of 32/mm?
[normal=0—0.5/mm?®], red blood cell count of 27/mm?® [normal=0], protein of 292
mg/dL [normal=15—45 mg/dL], and glucose of 1 mg/dL [normal= 40—-70 mg/dL].
Culture of CSF grew E. sakazakii. The infant was treated with intravenous
antimicrobials for meningitis; however, neurologic damage was progressive, and the
infant died 9 days later. Because the organism was a rare cause of neonatal meningitis,
hospital personnel, in collaboration with the Tennessee Department of Health and

CDC, investigated the source of infection.

During April 10—-20, 2001 (i.e., the study period), enhanced case surveillance was
performed to determine if other infants in the NICU were either infected or colonized
with E. sakazakii. Patients were assessed for colonization by stool culture;
microbiology laboratory records also were reviewed for reports of £. sakazakii growth
from clinical specimens during the study period. Confirmed infection was defined as

any £. sakazakifpositive culture from a normally sterile site. Suspected infection was
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defined as an £. sakazaki-positive culture from a nonsterile site with documented
deterioration in clinical status (e.g., increased respiratory rate without other evident
cause) in the 24 hours before collection of the specimen for culture. Colonization was
defined as an £. sakazakifpositive culture from a nonsterile site without documented
deterioration in clinical status in the 24 hours before collection of the specimen for
culture. A total of 49 infants were screened. Ten E. sakazakii infection or colonization
events were identified: one confirmed infection in the index patient (culture—positive
from CSF), two suspected infections (both culture—positive from tracheal aspirate),
and seven colonizations (six culture—positive from stool, one from urine). One patient

was colonized at two sites (urine and stool).

A cohort study was performed on the 49 patients who were screened to determine
possible risk factors for acquisition of £. sakazakii infection or colonization. A
case—patient was defined as any NICU patient with £. sakazakiiinfection (confirmed or
suspected) or colonization during the study period. Medical records were reviewed to
assess possible risk factors during the study period, including gestational age,
birthweight, mechanical ventilator use, humidified incubator use, oral medications, and
feeding type (total parenteral nutrition, formula [e.g., powdered or liquid], or breast
milk) or method (i.e., continuous or intermittent administration). Of the 49 patients
identified in the cohort, nine were case—patients and 40 were noncase—patients.
Analysis of risk factors identified only use of a specific powdered infant formula
product (Portagen [Mead Johnson Nutritionals, Evansville, Indiana]) to be significantly
associated with E. sakazakii infection or colonization; all case—patients received

Portagen compared with 21 of 40 noncase—patients (p<0.01).

To determine the source of infection, microbiologic studies were performed on
samples of commercially sterile water used for formula preparation and from samples
of formula taken from opened cans of Portagen from the same two batches used in
the NICU during the study period. Environmental swab cultures were taken from
surfaces on which the product had been prepared. Cultures also were performed on
unopened containers of Portagen supplied by the manufacturer with batch codes
matching those of opened cans. The water was cultured using membrane filtration.
The powdered infant formula was cultured using a modification of a previously
described enrichment method (3). Specifically, for each culture of formula, 100 grams
of Portagen were inoculated in phosphate—buffered peptone water, incubated
overnight, subcultured, reincubated, and picked and streaked. Colonies that

demonstrated a yellow pigment characteristic of E. sakazakii were then picked for
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identification. Cultures of formula taken from both opened and unopened cans of

Portagen from a single batch grew £. sakazakii Water and all environmental cultures
were negative. Pulsed—field gel electrophoresis revealed that isolates of £. sakazakii
from the CSF culture of the neonate with meningitis and from the culture of formula

from both opened and unopened containers were indistinguishable.

Hospital personnel reviewed NICU infection—control practices, bolicies, and
procedures for preparation, storage, and administration of powdered infant formula. No
breaches in infection control were detected. The product was prepared in the NICU
according to manufacturer’s instructions. Powdered formula was mixed with sterile
water and was immediately refrigerated and used within 24 hours of preparation. The
infant with E. sakazakii meningitis was given formula by continuous administration:;
administration or “hang” time (i.e., the amount of time the contents of a formula bag

are fed to a patient) did not exceed 8 hours.

To prevent additional infections, the hospital made several policy changes. Principal
formula type for NICU patients was changed from powdered formula to a commercially
sterile, ready—to—feed liquid formula. Portagen is no longer used; other powdered
formula products are reserved for specific needs and, when necessary, are prepared
in a designated formula preparation room in the pharmacy. The amount of allowable
administration or “hang” time has been reduced froni 8 hours to 4 hours. As of April
10, 2002, no additional episodes of infection or colonization have been detected at the

reporting hospital.

Reported by: 7 Himelright, E Harris, V Lorch, M Anderson, Univ of Tennessee Medical
Center at Knoxville; T Jones, A Craig, Tennessee Dept of Health. M Kuehnert, T
Forster, M Arduino, B Jensen, D Jernigan, Div of Healthcare Quality Promotion,

National Center for Infectious Diseases, CDC.
Editorial Note:

This report describes an association between fatal infection attributed to E. sakazakii
and use of a commercial powdered infant formula in a NICU. £. sakazakiiis a rare
cause of invasive disease in neonates; however, when meningitis occurs, severe
neurologic complications, including cerebral abscess formation, are common, and
death occurs in 33%——80% of cases (7, 2. E. sakazakiiinfection, including sepsis,

meningitis, or necrotizing enterocolitis, has been associated with use of powdered
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infant formula (4-=7). In previous studies and in this report, the organism was
detected in either prepared formula, the environment in which it was prepared, or
unopened products. This is the first report of £. sakazakii infection associated with
infant formula prompting recall of a commercial product in the United States.’
Portagen is a type of formula recommended by the manufacturer for infants with
nutritional malabsorption problems and is to be used under the supervision of a
health—care provider. The batch of Portagen implicated in this investigation (coded
BMC17) was recalled voluntarily by. Mead Johnson Nutritionals on March 29, 2002 (8.
The manufacturer has disseminated a letter to health—care providers about the risk of

powdered infant formulas.

Proper handling and use of infant formula products in the health—care setting is an
important patient safety issue. Clinicians should be aware that powdered formulas are
not sterile products and might contain opportunistic bacterial pathogens such as
those in the family Enterobacteriacae, including E. sakazakii(3). These products ,
commonly are used at many hospitals. A recent survey indicated that of 16 ré'sp‘onding
facilities, nine used powdered formulas in the NICU setting; four (25%) reported
powdered formula as a principal source of patient feeding, and five (31%) reported use
of powdered formula along with other formula types for principal feeding (lNationaI
Association of Children’s Hospitals and Related Institutions, unpublished data, 2001).

Risk for infection might depend on several factors, includin‘g the number of bactérié
present in the product, handling after preparation, and underlying patiéht ~
characteristics (e.g., immunosuppression, prematurity, or low birthwéight). Because
powdered formula is not sterile and can provide a good medium for groth, prolonged
periods of storage or administration at room temperaturé might amplify the amount of
bacteria already present. Health—’care providers might be able to reduce risks for
hospitalized neonates by choosing alternatives to powdered forms when possible.
Preparation of formula should follow manufacturer’s instructions, which might require
steps beyond those described on the product label. The American Dietetic
Association (ADA) has published guidelines for appropriate formula use, including
details concerning prdper preparation, storag’e, and administration (9). On the basis of
these guidelines and input from ADA and the Food and Drug Administration (FDA),
interim recommendations have been proposed concerning preparation of powdered
infant formula in the NICU setting [see box]. In addition, FDA has disseminated a letter

to health—care providers with further recommendations (70).
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Health—care providers should report invasive disease attributed to £. sakazak/iin,
infants aged <12 months, particularly bloodstream infection or meningitis with onset in
the health-care setting, to state health departments and CDC (800-893-0485);
adverse events associated with infant formula should be reported to FDA's MedWatch
program (800-332-1088 or at http://www.fda.gov/medwatch).
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Box

Summary Interim Recommendations for Preparation of Powdered Infant
Formula in the Neonatal Intensive Care Unit Setting

1. Formula products should be selected based on nutritional needs; alternatives
to powdered forms should be chosen when possible.

2. Trained personnel should prepare powdered formula under aseptic technique in
a designated preparation room.

3. Manufacturer’ s instructions should be followed; product should be refrigerated
’ immediately and discarded if not used within 24 hours éﬁ:er preparation.

4. The administration or “hang” time for continuous enteral feeding should not
exceed 4 hours.

5. Written hospital guidelines should be available in the event of a manufacturer
product recall, including notification of health—care providers, a system for
reporting and follow—up of specific formula products used, and retention of

recall records.
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September 15, 2000 / 49(36); 813-6

Human Ingestion of Bacillus
Anthracis—Contaminated Meat —-
Minnesota, August 2000

On August 25, 2000, the Minnesota Department of Health (MDH) was notified by the
Minnesota Board of Animal Health (MBAH) of Bacillus anthracis isolated from a steer
on a farm in Roseau County, Minnesota. The infected steer was one of five dead cattle
found in a pasture on August 20. On the basis of phage typing of isolates cultured
from tissues and blood samples by the North Dakota State University Veterinary
Diagnostic Laboratory, B. anthracis was confirmed. This report.describes the
management of and public health response to human exposure to meat contaminated

with anthrax.

On July 24, the farmer who owned the infected steer also had killed, gutted, and
skinned a cow that was unable to rise. A local veterinarian approved the slaughter of
the cow for consumption by the farmer’s family. Inmediately after slaughter, the.
farmer took the carcass (carcass X) to a custom meat—processing plant; on July 31
and August 1, carcass X was processed. Two family members ate hamburgers made
from carcass X on August 15 and steaks on August 19: three other family members
ate hamburgers on August 20. A sixth member prepared the meals and also may have
eaten contaminated meat. All meat was reported to have been well cooked. To
investigate the possibility that they had eaten contaminated meat, the family members
were interviewed by MDH on August 25. Two reported gastrointestinal illness; one
reported 1 day of diarrhea approximately 48 hours after eating meat from carcass X,
and the second reported 3 days of abdominal pain, diarrhea, and a temperature of -
102.3 F (39.1 C) beginning 24——36 hours after consumption. Both recovered without
treatment. The family was advised by MDH not to eat any more of the meat, to
contact a physician, and to begin antibiotic prophylaxis with ciprofloxacin (500 mg,

orally, twice daily).

On August 29, samples of carcass X tested by the MDH Public Health Laboratory

(MDH PHL) were found to contain gram—positive bacilli on microscopic examination. 5.
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anthracis contamination was confirmed at MDH PHL and the U.S. Army Medical
Research Institute for Infectious Diseases through culture on blood agar, presence of
a capsule, lack of motility, gamma—phage test, and fluorescent antibody to cell wall
polysaccharide and capsular antigens. On the basis of this exposure to meat highly
contaminated with B. anthracis, the family was advised to continue chemoprophylaxis,
and vaccination with anthrax vaccine was initiated (Anthrax Vaccine Adsorbed#,

Bioport Corporation, Lansing, Michigan).

The Minnesota Department of Agriculture (MDA) contacted the custom meat
processing plant on August 28 and placed a hold on all meat processed after carcass
X. On August 29, MDA inspected the plant; sanitation practices were satisfactory.
Seven carcasses had been processed after carcass X. Owners of meat from the
carcasses were advised not to eat any of the meat and were asked to return meat to
a central location for incineration; all the meat products were accounted for and none
had left Minnesota. Samples from the other carcasses and environmental swabs

collected after plant cleaning tested negative for B. anthracis.

- Reported by: H Kassenborg, DVM, R Danila, PhD, P Snippes, MT(ASCP) M Wiisanen,
M Sullivan, MPH, KE Smith, DVM, N C'rbuch, PhD, C Medus, MPH, R Weber, MS, J
Korlath, MPH, T Ristinen, R Lynfield, MD, HF Hull, MD, Minnesota Dept of Health. J
Pahlen, Roseau -County Home Health Oare,‘ Roseau; T Boldingh, DVM, Minnesota -
Board bf Animal Health, K Elfering, G Hoffman, Minnesota Dept of Agriculture, St. Paul.
T Lewis, A Friedlander, MD, H Heine, PhD, R Culpepper, MD, E Henchal, PhD, G Ludwig,
PhD, C Rossi, MS, J Teska, PhD, J Ezzell, PhD, E Eitzen, MD, US Army Medical
Research Institute for Infectious Diseases. Food Safety and Inspection Sve, Animal
and Plant Health Inspection Sve, US Dept of Agriculture. Epidemiology Program Office,
Meningitis and Special Pathogens Br, Div of Bacterial and Mycotic Diseases, National
Center for Infectious Diseases; and an EIS Officer, CDC.

Editorial Note:

Anthrax is a zoonotic disease caused by thé spore—forming bacterium B. anthracis.
Human disease usually occurs through cutaneous exposure to infected animal tissue
or products. Rarely, inhalation or ingestion of B. anthracis spores also leads to anthrax.
In the United States during the early part of the 20th century, approximately 130
human cases occurred annually (7); two cutaneous infections have been reported
since 1992. | |
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Before this exposure, no animal anthrax cases had been reported in northern
Minnesota since recordkeeping began in 1909. However, in adjacent areas of North
Dakota during 2000, 120—-150 cattle have died of anthrax (L. Schuler, North Dakota
state veterinarian, personal communication, 2000), and 11 farms have reported
anthrax-related cattle deaths in nearby Manitoba, Canada (Figure 1) (J.G. Spearman,

Manitoba Department of Agriculture, personal communication, 2000).

Gastrointestinal anthrax in humans occurs 1--7 days after e‘ating raw or undercooked
meat from infected animals (2), and two forms of gastrointestinal disease have been
reported (3. Disease affecting the distal gastrointestinal tract results in nausea,
anorexia, and fever followed by abdominal pain and bloody stool. The case fatality rate
among reported cases ranges from 25%——60% (2). Gastrointestinal anthrax never has
been documented in the United States because livestock are vaccinated for anthrax
in areas where the disease is endemic; animals routinely are inspected by federal and
state meat inspectors before, during, and after slaughter; and raw meat is eaten
infrequently. Anthrax has not been documented among the persons exposed to B.
anthracis-contaminated meat described in this report; however, a serologic test to

determine presence of infection is pending.

Limited experience with gastrointestinal anthrax complicates recommendations for
use of postexposure prophylaxis. An extended duration of therapy is recommended for
inhalational exposure because of the persistence of spores resistant to the action of
antimicrobial agents (4, 5). Upon cessation of bhemoprophylaxis, such spores can
cause disease several weeks after exposure. No evidence supports the existence of
persistent spores associated with gastrointestinal forms of the disease: however, the
meat consumed by the family in this report was highly contaminated with B. anthracis.
Although possible interventions range from close observation to antibiotics alone to
antibiotics with vaccination, because the family was at high risk for anthrax infection,
management consisted of an extended course of ciprofloxacin combined with

administration of anthrax vaccine.

Federal-inspected and state—inspected animal processing facilities are required to
perform intensive cleaning after contact with an anthrax—infected carcasses’ :
veterinary inspection is not provided at custom meat processors. Slaughter house
workers who may be exposed to an anthrax—contaminated carcass should receive
medical evaluation for symptoms and for possible treatment. Management of anthrax

in livestock should include 1) quarantine of the herd; 2) removal of the herd from the
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contaminated pasture, if possible; 3) vaccination of ’heaithy livestock; 4) treatment of
symptomatic livestock; and 5) disposal of infected carcasses, preferably by burning.
Bedding and other material found around the carcass (e.g., soil)‘ should be incinerated

with the carcass and buried (6).

Veterinarians notified of sudden death in an animal or of an animal unable to rise
should consider anthrax as a diagnosis, especially in areas where anthrax is endemic
(6). However the potential risk for animal anthrax exists in all areas of the United
States. Vaccination of livestock in areas where anthrax is endemic is the most
effective method of prevention in animals and humans. Cases of anthrax in animals
and cases of suspected human exposure should be reported immediétely to the state
health department, federal animal heath officials, and to CDC’s National Center for
Infectious Diseases, Meningitis and Special Pathogens Branch, telephone (404)
639-3158.
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"9 CFR Part 310.9 (2000).

FIGURE 1. Location where Baciffus anthracis has been isolated from steer carcasses —
Roseau County, Minnesota, North Dakota, and Manitoba, Canada, 2000
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April 16, 1999 / 48(14); 285-9

Outbreaks of Shigella sonnerInfection
Associated with ‘Eating Fresh Parsiey ——
United States and Canada, July—August
1998

In August 1998, the Minnesota Department of Health reported to CDC two
restaurant—associated outbreaks of Shigella sonneiinfections. Isolates from both
outbreaks had two closely related pulsed—field gel electrophoresis (PFGE) patterns
that differed only by a single band. Epidemiologic investigations implicated chopped,‘
uncdoked, curly parsley as the common vehicle fbr these outbreaks. Through inquiries
to health departments and public health laboratories, six similar outbreaks were
identified during July—August (in California {two}, Massachusetts, and Florida in the
United States and in Ontario and Alberta in Canada). Isolates from five of these
outbreaks had the same PFGE pattern identified in the two outbreaks in Minnesota.
This report describes the epidemiologic, traceback, environmental, and laboratory
investigations, which implicated parsley imported from a farm in Mexico as the source

of these outbreaks.
United States

Minnesota. On August 17, the Minnesota Department of Health received reports of
shigellosis in two persons who ate at the same restaurant during July 24—August 17
(Figure_1). S. sonnei subsequently was isolated from stool samples of 43 ill restaurant
patrons: an additional 167 persons had probable shigellosis (diarrhea {three or more
loose stools during a 24—hour period} lasting greater than or equal to 3 days or
accompanied by fever). Eight (18%) of 44 restaurant employees had a ‘similar illness;
five had laboratory—confirmed S. sonne/infection. In a case—control study of 172 ill
and 95 well restaurant patrons,‘ﬁve items were associated with iliness: water (odds
ratio {OR}=1.9; 95% confidence interval {CI]=1.0-3.8), ice (OR=3.7; 95% CI=1.6-8.6),
potatoes (OR=2.6; 95% CI=1.5-4.6), uncooked parsley (OR=4.3; 95% CI=2.4-8.0), and

raw tomato (OR=1.9; 95% CI=1.0-3.9). In a multivariate analysis, only uncooked parsley
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(OR=4.3; pless than 0.01) and ice (OR=6.9; pless than 0.01) remained significantly

associated with illness.

California. On August 5, the Los Angeles County Departmént of Health Services was
' notified of two persons with shigellosis who ate at the same restaurant on July 31.
Stool samples from six ill restaurant patrons vielded S. sonnei an additional three had
probable shigellosis (diarrhea {three or more loose stools during a 24—hour period}, or
any loose stools accompanied by fever). All 27 foodhandlers denied illness and had
stool samples that were negative for S. sonnei. In an unmatched comparison with 10
well dining companions, ill patrons were significantly more likely to have eaten foods |
sprinkled with chopped, uncooked parsley (OR=32.0; 95% CI=1.8-1381.4).

Massachusetts. On Augusj: 11, the Massachusetts Department of Health was notified
of six persons who reported illness after eating at a restaurant lunch party on July 30.
Stool samples from three persons yielded S. sonnei an additional three had probable
shigellosis (diarrhea within 4 days of the July 30 meal). Chopped, uncooked parsley
was served on chicken sandwiches and in cole slaw served at the lunch. In a cohort
-study of 23 lunch attendees, iliness was significantly associated with eating chicken
sandwiches (relative risk {RR} =10.0; 95% CI=2.7-37.2) or eating uncooked parsley with
any item (RR=10.0; 95% CI=1.4-70.2). All restaurant employees except one submitted

a stool sample for culture; all were negative for S. sonnei.
Canada

On August 10, the Ontario Ministry of Health was notified of a family of three persons
with S. sonneiinfection who attended a food fair during July 31-August 3.

Laboratory—based surveillance identified 32 additional persons with S. sonne/infection
who had eateh at a specific kiosk at the fair or at the restaurant that had supplied the
kiosk. Of the 35 persons, 20 were questioned about food history; all reported eating a
smoked salmon and pésta dish made with fresh chopped parsley. Stool samples from
six (38%) of 16 foodhandlers, including the four who handled the parsley, were negative
for S. sonnei. One child who had eaten at the kiosk was the index patient at a day care

center, from which five secondary cases of shigellosis were reported.

Other Investigations

256



In addition to these four outbreaks, four additional restaurant-associated outbreaks of
S. sonnei were identified, involving an additional 218 persons with culture—confirmed
or probable shigellosis. Of the 111 persons interviewed, 106 (96%) reported eating
chophed, uncooked, curly parsley. Isolates from three of these outbreaks (in
Minnesota and California in the United States and in Alberta in Canada) matched the
outbreak PFGE pattern. In the fourth outbreak (in Florida), one culture—confirmed

case was identified; the isolate was not available for PFGE testing.
Traceback and Environmental Investigations

To determine the source(s) of parsley for the seven outbreaks linked by PFGE, state
and pkovincial health departments, CDC, the Food and Drug Administration (FDA), and
the Canadian Food Inspection Agency conducted traceback investigations. Farm A in
. Baja California, Mexico, was a possible source of parsley served in six of the seven

outbreaks: four farms in California were possible sources of parsley in two to four of

the seven outbreaks.

Field investigations of farm A by FDA and CDC found that the municipai water that
supplied the packing shed was unchlorinated and vulnerable to contamination. This
water was used for chilling the parsley in a hydrocooler immediately after harvest and
for making ice with which the parsiey was paékaged for transport. Because the water
in the hydrocooler was recirculated, bacterial contaminants in the water supply or on
the parsley could have survived in the absence of chlorine and contaminated many
boxes of parsiey. Farm workers and village residents served by this water system
reported drinking bottled water or water from other sources. Workers had limited
hygiene education and limited sanitary facilities available on the farm at the time of
the outbreak.

Foodhandlers at six (75%) of the eight implicated restaurants reported washing parsley
before chopping it. Usually parsley was chopped in the morning and left at room

temperature, sometimes until the end of the day, before it was served to customers.
Laboratory Investigations

The Minnesota Department of Health laboratory, which has tested isolates of S.
sonnei by PFGE routinely since 1995, identified a previously unrecognized PFGE

pattern of S. sonneiand a closely related pattern that differed by a single band
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associated with the two outbreaks in Minnesota. The pattern was distributed to other
laboratories through PulseNet, the national molecular subtyping network for
foodborne disease. In Minnesota and at CDC, strains from all seven outbreaks for
which isolates were available for PFGE testing had the outbreak PFGE pattern.

- Isolates from the seven outbreaks were resistant to ampicillin,

trimethoprim—sulfamethoxazole, tetracycline, sulfisoxazole, and streptomycin.

Investigators at the University of Georgia Center for Food Safety and Quality
Enhancement conducted studies to determine the effects of temperature and
handling on the growth and survival of S. sonnes on parsley. Colony—forming units of S.
sonnei per gram (cfu/g) decreased by approximately 1 log per week on parsley,
whethef’ chopped or whole, under refrigeration (39 F {4 C}). In contrast, S. sonner
counts increased on parsley kept at room temperature (70 F {21 C}). On whole parsley,
the increase was limited to 1 log cfu/g during the first 1-2 days, but on chopped

parsley a 3 log cfu/g increase was observed within 24 hours.

Reported by: L Crowe, W Lau, L McLeod, Calgary Regional Health Authority: CM
Anand, Pro v/nda/ Laboratory of Southern Alberta; B Ciebin, C LeBer, Ontario Ministry
of Health; § McCartney, Ottawa—Carleton Health Un/t,' R Easy, C Clark, F Rodgers,
National Enterics Laboratory, Health Canada; A Ellis, Health Canada; A Thomas, L
Shields, B Tate, A Klappholz, I LaBerge, Canadian Food Inspection Agency. R Reporter,
H Sato, E Lehnkering, L Mascola, Los Angeles County Dept of Health Svcs, Los
Angeles; J Waddell, S Waterman, State Epidemiologist, California Dept of Health Svcs.
J Suarez, Miami-Dade County Health Dept, Miami: R Hammond, R Hopkins, State
Epidemiologist, Florida Dept of Health. P Neves, Massachusetts Div of Food and
Drugs; MS Horine, P Kludt, A DeMaria, Jr, State Epidemiologist, Massachusetts Dept
of Public Health. C Hedberg, J Wicklund, J Besser, D Boxrud, B Hubner, M Osterholm,
State Epidemiologist, Minnesota Dept of Health. FM Wu, L Beuchat, Center for Food
Safety and Quality Enhancement, Univ of Georgia, Athens, Georgia. Food and Drug
Administration. Epidemiology Br, Div of Parasitic Diseases; Hospital Environment
Laboratory Br, Hospital Infections Program, Foodborne and Diarrheal Diseases Br, Div
of Bacterial and Mycotic Diseases, National Center for Infectious Diseases; and FIS
officers, CDC.

Editorial Note:
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S. sonneiis a common cause of .gastroenteritis, accounting for 10,262 (73%) of the
14,071 laboratory—confirmed Shigel/a infections reported to CDC in 1996 (1). Humans
and other primates are the only reservoirs for S. sonnei, and transmission occurs
through the fecal—oral route. As few as 10—-100 organisms can cause infection,
enabling person—to—person transmission where hygienic conditions are compromised.
In the United States, S. sonne/primarily infects young children and is a common cause
of diarrheal outbreaks in child care centers (2). Although reported infrequently,
foodborne outbreaks of shigellosis have been associated with raw produce, including

green onions (3), iceberg lettuce (4-7), and uncooked baby maize (8).

Before the outbreak described in this report, PFGE was not used routinely by most
state public health laboratories to subtype isolates of S. sonne/, making it difficult to
detect clusters or outbreaks. This investigation demonstrated how the routine use of
PFGE and PulseNet can link clusters of S. sonneiinfections in widely dispersed
geographic areas. This same technology is now used widely for comparing isolates of
Escherichia coli O157:H7. GDC, in consultation with the Minnesota Department of
Health, is developing a standard protocol for PFGE subtyping of S. sonne/isolates by

PulseNet laboratories.

In the outbreak described in this report, isolates were resistant to many antimicrobial
agents, including ampicillin and trimethoprim—sulfamethoxazole, which are commonly
used to treat shigellosis. This highly resistant pattern is seen more frequently in
countries other than the United States. During 1985-1995, antimicrobial resistance
among Shigella increased substantially in the United States (9): resistance to
ampicillin increased from 32% to 67%, resistance to trimethoprim—sulfamethoxazole
increased from 7% to 35%, and resistance to both agents increased from 6% to 19%. A
history of international travel was the strongest risk factor for Shige//a infection

~ resistant to trimethoprim—sulfamethoxazole (9).

The findings in this report indica’te that several changes in food storage and food
preparation procedures are needed. In restaurants, foodhandling practices such as
pooling large batches of parsley for chopping and holding chopped parsley at room
temperature increase the risk that sporadic low—level bacterial contamination will lead
to outbreaks of gastrointestinal illness. When fresh produce is chopped, the release of
nutrients may provide a favorable medium for bacterial growth. The risk for outbreaks
can be reduced by storing chopped parsléy for shorter times, keeping it refrigerated,

and chopping smaller batches (10). Changes in parsley production on the farm (e.g.,
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the use of adequately chlorinated water for chilling and icing parsley, education of
farm workers on proper hygiene, and possibly the use of post—harvest control
measures such as irradiation) may be necessary to ensure that produce is not

contaminated with'pathogens.
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FIGURE 1. Pange of dates of exposure for persons infected with Shigefla senner in
outbreaks associated with eating fresh parsley — United States® and Canada,
July-August, 1993

Minn., U.S. || : i
Calif,, U.S. | ”
Mass., U.S. I
Calif., U.S. |
Ontario, Canada —
Alberta, Canada l_——‘
Minn., U.S. N
Fla., U.S. A
221'2'6'2'8'3'0'“ "3 85 7 9 11 13 15 17
July ' August

Range of Exposure

*Minneseota and California each reporied two outbreaks.

261



MMWRA46 (50):1189-1191, 1997

IEBLEEADNLIZLD T FYRBEAETSOEARE
IRy, 1997 &

1997 £ 9 A 27 B, 7wa U ZMALHEEIZ & 5 HIFREE 2 bR Z 2 h o a — o XEEA
BICEMEHEORVOHLEHMDOBEENND Z LPRE SN, REFIZ, ZO®RDOT
o U FMNEAERIC LD EE SN ZRE/BES. 98 26 BICEH AN BE S—TF + —2n
FIZRAELLT FUKRERTREEHA L, 7o) ¥MNEERTIE, BHRMEEDICH
EEFEM LTz, YT, BENEZTHT 5, |

N=T 4 —BE 125 HICBFERRE, BTEORELCKEICOWTEHT S L 280
FEAERZE (self-administered questionnaires) ZEAR L7z, /—7 4 —CiRftsn/=&
FEOKRVMEZEMN L, EBROITICEI L, £, REEFEEICI—T 4 —CRELEE
FEORMBLBM OB OWTHERALZITo7, TORR. =7 4 —HEE (K 125
4) OPICFFI8ADRERE (1THEF NS—T 4 —BME, 1AEF =T 4 —bEbRo7&
fh 22 BRE) DOWDZ LAV L7, T OBERIERIZ. B (94%) . W&EE (89%) . TH#I (72%)
72 BT, BEREIMIE T 3.4 BER (1~7 BERD) . ARSI 24 BERR (2~72 FERD). 2
B ANBEQ B LTe, HEFICHTA2REREORKR., W L BE2EERSED bh-0
I N—7  —TRMEEINTENLDHT (FBRE 18 HRTHEE), MICEEEDOH 5 R
CEREE o, MERE TR, BSNTWEEFABENLROCKRHOE T 71220 TOT
FUKET 72 b UgE (BHEZH 77 v 7 2ABERIES) TART T ¥
DRI, BEHDIWVITRBEEEEOREIXTCE hol, —FH, BREB ST
NADOFETIE, TOREIN T 16 R FOHO% 25 HIZ 204°CT 1.5 RefEMEL,
BN BIZATAY—Thy MEREBRF L., 26 BONN—FT 4 —4H, @mlcE £t
TN, NADT Yy MIRAWEAT AP —IZHEHEENRESNATEY, 220
HITED > I EFEE L RFICUBHERER Ei3k ., Z20OFEEAL— MNIFETE 2o T,
BB KO T TIINLREBEREEE L IIHONCIVLEREI N LD Th o7,

262



December 19, 1997 / 46(50); 1189-1191

OUtbreak of Staphylococcal Food
Poisoning Associated with Precooked Ham
—— Florida, 1997

On September 27, 1997, a community hospital in northeastern Florida notified the St.
Johns County Health Department about several persons who were treated in the
emergency department because of gasfrointestinal illnesses suspected of being
associated with a common meal. This report summarizes the investigation of the
outbreak by the Florida Department of Health; the findings implicated staphylococcal
intoxication as the cause of illness among some persons who attended a retirement

party on September 26, 1997.

Seif-administered questionnaires were distributed to the 125 attendees to document
food histories, illnesses, and symptoms. A case was defined as nausea and/or
vomiting in a person who attended the party or consumed food served at the party
and who became ill within 8 hours after eating. Leftover food was collected and
submitted for laboratory analysis. Food preparers were interviewed about the

purchase and preparation of food served at the party.

Of the approximately 125 persons who attended the party, 98 completed and returned
questionnaires. Of these, 31 persons attended the event but ate nothing, and none of
them became ill; they were excluded from further analysis. A total of 18 (19%) persons
had illnesses meeting the case definition, including 17 party attendees and one person
who ate food brought home from the party. Ill persons reported nausea (94%), vomiting
(89%), diarrhea (72%), weakness (67%), sweating (61%), chills (44%), fatigue (39%),
myalgia (28%), headache (11%), and fever (11%). Onset of iliness occurred at a mean of
3.4 hour§ after eating (range: 1-7 hours); symptbms lasted a median 6f 24 hours
(range: 2-72 hours). Seven persons sought medical treatment, and two of those were
hospitalized overnight. lllness was strongly associated with eating ham (risk ratio=26.8
{95% confidence interval=3.8—189.6}). Of the 18 ill persons, 17 (94%) had eaten ham.
The ill person who had not attended the party had eaten only leftover ham. None of

the other foods served at the party were significantly associated with illness (Table_1).
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One sample of leftover cooked ham and one sample of leftover rice pilaf were
analyzed by reversed passive latex agglutination to identify staphylococcal
enterotoxin and were positive for staphylococcal enterotoxin type A. Samples of stool
or vomitus were not obtained from any ill persons, and cultures from nares or skin

were not obtained from the food preparers.

On September 25, a food preparer had purchased a 16—pound precooked packaged
ham, baked it at home at 400 F (204 C) for 1.5 hours, and transported it to her
workplace, a large insfitutional kitchen, where she sliced the ham while it was hot on a
commercial slicer. The food preparer reported having no cuts, sores, or infected
wounds on her hands. She reported that she routinely cleaned the slicer in place
rather than dismantling it and cleaning it according to recommended procedures and
that she did not use an approved sanitizer. All 16 pounds of sliced ham had been -
placed in a 14—-inch by 12-inch by 3-inch plastic container that was covered with foil
and stored in a walk—in cooler for 6 hours, then transported back to the preparer’s
home and refrigerated overnight. The ham was served cold at the party the next day.

The rice pilaf was prepared the day of the party by a different person.

Reported by: KA Ward, MSEH, R Hammond, PhD, D Katz, PhD. D Hallman, Florida Dept
of Health. Foodborne and Diarrheal Diseases Br, Div of Bacterial and Mycotic

Diseases, National Center for Infectious Diseases, CDC.
Editorial Note:

Staphylococcal food poisoning, caused by enterotoxin—producing strains of
Staphylococcus aureus, is one of the most common foodborne ilinesses (1). Sudden
onset of nausea, vomiting, and diarrhea usually occurs 30 minutes to 8 hours after
eating contaminated food; the incubation period may vary in relation to individual
susceptibility, amount of toxin in the food, and amount of food ingested. Although the
duration of illness is short and almost always self-limited, some deaths have been
reported (2).

Although staphylococci are commonly found on environmental surfaces and in a wide
variety of mammals and birds, humans are thought to be the primary source of
organisms associated with staphylococcal food contamination. Organisms may be
present in the nasal passages, throat, hair, and skin of healthy persons, and are

abundant in cuts, pustules, and abscesses (2, 3). Staphylococci grow in the
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temperature range of 45 F and 118 F (7 C and 48 C); rapid growth and enterotoxin
production occurs between 68 F and 99 F (20 C and 37 C). Although growth usually is
constrained by the presence of competing organisms, staphylococci thrive in high
concentrations of salt and sugar that other organisms cannot tolerate. Staphylococcal
enterotoxins are highly resistant to heat. Measures to prevent the growth of S. aureus
are critical because normal temperatures used in cooking will not destroy the toxins, .

and foods containing staphylococcal enterotoxin usually look and taste normal (2, 3).

" Ham is the most commonly reported vehicle of transmission in staphylococcal food
poisoning (1, 4). The salt content of precooked, packaged hams is high, often as high
as 3.5%, which provides an ideal growth medium for Staphylococcus (2). Although the
exact source of contamination for the ham in this outbreak is unknown, the ham could
have been contaminated by the food preparer’s hands, even though she had no signs
of staphylococcal infection. Only one third of food handlers from whom staphylococci
are isolated have symptoms consistent with an active staphylococcal infection (4).
The ham aiso could have been contaminated by contact with the slicer because the

“slicer had not been cleaned adequately. Slicing the ham when the ham was warm
increased the surface area and provided a favorable temperature for replication of
toxin—producing organisms. In addition, placement of a large quantity of warm, salty
ham in a small, tightly closed container prevented rapid cooling and extended the time-

during which growth and toxin production occurred.

To reduce the incidence of staphylococcal gastroenteritis, potentially hazardous
foods such as baked ham must be prepared and served appropriately. The amount of
manual handling should be minimal, and food preparers should wash their hands
thoroughly before handling food. Food contact surfaces and equipment such as slicers
should be cleaned and sanitized. Ham should be sliced cold or, if served warm,
immediately before serving to decrease the opportunity for replication of organisms
introduced during slicing. Food should be eaten promptly after cooking or refrigerated
immediately at a temperature less than or equal to 41 F (less than or equal to 5 C). To
permit rapid cooling, food should be stored in small portions in containers that are
shallow and loosely covered; this method facilitates adequate air flow and rapid

transfer of heat from the food to the container (5).
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TABLE 1. Attack rates and risk ratios associated with buffet foods, by food type —
Florida, September 26, 1997

Attack rate {%}

Food Ate - Did not eat Risk ratio {856% CI*)

Ham - B65.4 2.4 26.8 {3.8-189.6)
Chicken an.o RE 1.2 05— 27
Turkey 389 22.4 1.7 08— 3.8
Rice pilaf 15.4 28.6 0.5 01— 200
Rolls 471 20.0 " 1.41 0.8~ 2.3
Eags 34.8 22.7 15 07— 3.3)
Salad platter 31.3 265 1.2 0.5 2.9
Nuts 250 27.1 .9 (3.3- 3.3)
Cake 235 28.0 0.8 03— 2.2}
Cookies 11.8 32.0 0.4 (01— 1.4
Punch 18.4 37.8 05 2~ 1L

*Confidence interval.
tSurmnmary risk ratio after stratifying on ham consumption.
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University Outbreak of Calicivirus
Infection Mistakenly Attributed to Shiga
Toxin—Producing Escherichia coli O157:H7
—— Virginia, 2000

On February 21--22, 2000, the Virginia Department of Health (VDH) was notified by a
urﬁversity student health center of two suspected cases of Escherichia coli O157:H7.
At a local hospital laboratory, stool specimens from the two ill students tested
positive for Shiga toxinproducing £. co//(STEC) using a commercially available enzyme
immunoassay (EIA) kit. Further investigation revealed that the outbreak of
gastrointestinal illness was caused by a Norwalk—like virus (NLV), a member of the
calicivirus family. This report summarizes the outbreak investigation and laboratory
findings used to identify the causative agent, and highlights the need for follow—up
cultures on all specimens testing positive for STEC by EIA and for submission of
isolates to state laboratories so that public health agencies can respond appropriately

in identifying common source outbreaks.

" Three staff members from Virginia's epidemiology office were sent to assist the local
health department with the epidemiologic and environmental investigations. VDH staff
interviewed 12 students who had sought care for gastrointestinal symptoms at the
student health center during the previous week. Most students reported illnesses that
appeared more likely to be caused by a virus than by STEC (i.e., vomiting and/or
diarrhea lasting 1-—2 days that occurred approximately 24—48 hours after eating at
an area restaurant [restaurant A]). Other restaurant patrons were located by
qguestioning ill students about persons they knew or recognized at restaurant A on
February 18. A case of illness was defined as vomiting or diarrhea occurring within 72
hours of eating at restaurant A. A survey was conducted of 36 ill and 32 well
restaurant A patrons. The median incubation period was 31.3 hours (range: 2.5—49.0
hours). Symptoms included nausea (97%), vomiting (97%), abdominal cramps (86%),
chills (78%), muscle aches (67%), fever (64%), headache (61%), and diarrhea (58%). The

median illness duration was 26.5 hours (range: 6120 hours). One ill person was
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" hospitalized and 10 others sought medical care. Eating a sandwich or “sub” (76%) was
associated highly with illness (relative risk=14.5; 95% confidence interval=2.1--98.1).

No other food item was associated with iII‘ness’.

The two stool specimens that had tested positive for Shiga toxin at the local hospital
laboratory did not yield £. cofi O157:H7 or other STEC when tested on February 29 at
the Virginia Division of Consolidated Laboratory Services (DCLS) using standard
biochemical and EIA analysis. Additional stool specimens obtained from ill persons and
submitted to DCLS also did not yield Shiga toxin—producing organisms. On subsequent
testing by reverse transcriptase—polymerase chain reaction, four of eight specimens
were positive for NLV. These results were consistent with the patients’ clinical

presentation.

Reported by: X Jiang, PhD, N Wilton, E Jing, W Zhong, Center for Pediatric Research,
Eastern Virginia Medical School, Hampton Roads, Virginia. D Warren, MD, L Rose, L
Nycum, Peninsula Heafth District: D Jordan, G Gaines, J Beyer, C Puckett,
Environmental Heafth Svcs; ST Kelly, MY Mismas, D Patel, S Henderson, DM Toney,
PhD, JL Pearson, DrPH, Div of Consolidated [aboratory Svcs,; E Barrett, DMD, MJ
Linn, Office of Epidemiology, Virginia Dept of Health. Foodborne and Diarrheal
Diseases Br, Div of Bacterial and Mycotic Diseases; Viral Gastroenteritis Section,
Respiratory and Enteric Virus Br, Div of Viral and Rickettsial D/seasgs, National

Center for [nfect/ous Diseases; and EIS officers, CDC.
Editorial Note:

In 1995, rapid assays for Shiga toxin first became commercially available. These
nonculture assays can detect £ co/f O157:H7 and other Shiga toxinproducing strains
in stool specimens and culture broth (7). However, as the findings in this report
illustrate, these nonculture rapid assays are subject to false positives, which can
result in unnecessary public concern and expenditure of public health resources.
Follow—up cultures are nveeded to confirm the presence of STEC and to obtain
isolates for subtyping by pulsed—field gel electrophoresis at state public health

laboratories.

Although subtyping is of limited value to the individual patient, it is a useful tool for
identifying and responding to common source outbreaks caused by £. co/iO157:H7 (2).

Several states require clinical laboratories to submit £ coli O157:H7 isolates for this
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purpose. Routine submissioh of all STEC to state public health laboratories also allows
enhanced surveillance for illness caused by non-0157 STEC. In 2000, the Council of
State and Territorial Epidemiologists adopted a pbsition supporting culture

confirmation of positiverresults from rapid assay tests for pathogens of public health

importance (3).

Because the clinical signs and symptoms of NLV infection are nonspecific and overlap
with other causes of foodborne disease, criteria were developed to aid health—care
providers in identifying NLV-associated infection (4, 5). These criteria include 1) an
illness of 12——60 hours duration, 2) an incubation period of 12——36 hours, and 3) an
illness characterized by acute onset of nausea, vomiting, diarrhea, abdominal cramping,
and, in some cases, fever and malaise (4, 6). Diarrhea is usually more common among
adults and vomiting is usually more common among children (4). Additional information
on NLV is available from CDC’s National Center for Infectious Diseases, Division of
Viral and Rickettsial Diseases, Respiratory and Enteric Viruses Branch, Viral

Gastroenteritis Section at http:// Www.cdc.gov/ od/oc/media/fact/norwalkv.htm.
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Outbreaks of Norwalk—-like Viral
Gastroenteritis —— Alaska and Wisconsin,
1999

Norwalk-like viruses (NLVs) are the most common cause of epidemic gastroenteritis
in the United States, resulting in illness in approximately 23 million persons each year
(7, 2). Persons of all ages are affected because previous infection confers only
short—term immunity (3). Most NLV gastroenteritis 'outbreaks involve foodborne or
person—to—person transmission. This report presents investigations of a foodborne

NLV outbreak in Alaska and person—to—person transmission in Wisconsin.
Alaska

On November 10, 1999, a company in Anchorage notified the Alaska Division of Public
Health that an estimated 20% of its 500 employees had called in sick. Il workers
reported signs and symptoms of acute gastroenteritis (AGE) ———primarily nausea,
diarrhea, and vomiting———following a restaurant—catered company luncheon on

November 8.

On November 11, questionnaires were e-mailed to 500 company employees; 456 (91%)
were returned. A case was defined as nausea, vomiting, or diarrhea occurring in a
company employee 1-—96 hours after eating the restaurant food. Because the same
batches of food served at the luncheon were available at the restaurant during the 4
days following the luncheon, 56 restaurant patrons were identified from credit card
receipts to determine whether any were ill. Sanitarians investigated the restaurant
facilities and interviewed foodhandlers. Stool samples were collected from ill luncheon

attendees, foodhandlers, and ill restaurant patrons.

Of 343 company employees who completed a questionnaire and ate luncheon food,
191 (56%) had an iliness meeting the case definition. Among ill luncheon attendees,
symptoms included nausea (87%), diarrhea (80%), abdominal pain (75%), chills (73%),

vomiting (70%), and headache (65%). lliness onsets occurred a median of 33 hours after
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eating the lunch (range: 6-—96 hours) (Figure 1), and the median duration of illness -
was 24 hours (range: 5--120 hours). Of 236 luncheon attendees who ate potato salad,
183 (78%) became ill. In addition, eight (89%) of nine restaurant patrons who responded
ate potato salad and became ill. Among luncheon attendees, eating potato salad was
associated strongly with illness (odds ratio=42.7; 95% confidence interval=18.6——101.7).
The potato salad was prepared 2 days before the luncheon by two foodhandlers, one
of whom was ill. The ill foodhandler used bare hands to mix the ingredients in a

12—gallon plastic container.

Stool samples from 11 ill luncheon attendees, three foodhandlers, and two ill
restaurant patrons were tested. No bacterial pathogens were isolated. Thirteen
specimens tested at CDC by reverse transcriptase—polymerase chain reaction
(RT-PCR) were positive for NLV: 10 from ill luncheon attendees, one from the ill
foodhandler, and two from restaurant patrons. RT-PCR products from one Iunych(eon
attendee, one restaurant patron, and the implicated foodhandler had identical

nucleotide sequences.
Wisconsin

During November 30——December 1, 1999, seven students living on the same floor of a
university‘ residence hall with shared bathroom facilities developed signs and

symptoms of AGE, including nausea, vomiting, and diarrhea. They were taken to local.
emergency departments. In conjunction with the Madison Department of Public Health
and the Wisconsin Division of Public Health, the University Health Service initiated an

investigation on December 1.

All residents of the involved floor were administered a symptom, event, and food
history questionnaire. A case of AGE was defined as vomiting or three or more loose
stools within a 24—hour period in a hall resident during November 27-——December 3.

Specimen kits were distributed to all hall residents for stool sample collection.

Of the 36 hall residents, all returned from Thanksgiving break during November
27--29. Nineteen (53%) of the residents had illnesses meeting the case definition.
Signs and symptoms of illness among the case patients included fatigue (100%),
vomiting (95%), chills (95%), body aches (84%), diarrhea (74%), abdominal cramps (63%), ‘
muscle achesr>(58%), headache (58%), and subjective fever (44%). The cases clustered

in time into four groups (Figure 2). The probable index case—patient had multiple
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episodes of diarrhea and vomiting betweeh 7 p.m. on November 28 and 6:30 a.m. on
November 29. Twelve case—patients had illness onsets between noon on November 30
and noon on December 1 (secondary), five had illness onsets between noon on
December 1 and noon December 2 (tertiary), and one had illness onset early in the
momihg of December 3. The mean illness duration was approximately 24 hours (range:
3.5--33 hours). None of the seven patients treated in emergency departments was
hospitalized. No particular event, meal, food, or beverage was associated with illness.
Only one person with a secondary case reported exposure to someone who was
vomiting before iliness onset. Three of the five persons with tertiary cases reported

exposure to someone who was vomiting during the previous 36 hours.

Stool specimens were obtained from eight case—patients. Seven were tested for
bacterial pathogens at the Wisconsin State Laboratory of Hygiene (WSLH), and all
were negative. Five of seven stool specimens tested at WSLH were positive by
RT-PCR for NLV. The five positive specimens were obtained from the index
case—patient, three from secondary case—patients, and one from a tertiary
case—patient (Figure 2). The nucleotide sequences of RT-PCR products from four
case—patients (the index case—patient and two secondary and the tertiary

case—patients) were determined at CDC and were identical.

Reported by: B Chandler, MD, Dept of Health and Human Svcs, Anchorage; M Beller,
MD, S Jenkerson, MSN, J Middaugh, MD, State Epidemiologist, Alaska Dept of Health
and Social Sves. C Roberts, PA-C, Univ of Wisconsin Health Svecs, Madison; E
Reisdorf, M Rausch, Wisconsin State Laboratory of Hygiene; R Savage, MS, Madison
Dept of Public Health, Madison; J Davis, MD, State Epidemiologist, Wisconsin Div of
Public Health. Viral Gastroenteritis Section, Div of Viral and Rickettsial Diseases,
National Center for Infectious Diseases; aha’ EIS officers, CDC.

Editorial Note:

These two outbreaks illustrate two principal modes of epidemic NLV transmission:
consuming contaminated food and person—to—person transmission. In a study of 51
NLV outbreaks, modes of transmission included foodborne (excluding oysters) (37%),
person—to—person (20%), consuming contaminated oysters (10%), waterborne (6%), and
indeterminate (27%) (7). Person—to—person transmission, including direct contact,
aerosql, and fomite exposure, generally has been reported in outbreaks involving

elder—care settings, hospitals, or cruise ships (7, 4.
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The low infectious dose of NLVs permits efficient transmission. The Alaska outbreak
was associated with eating contaminated potato salad. In this outbreak, an ill
foodhandler contaminated enough potato salad to cause illness in at least 200 persons.
Evidence from the Wisconsin outbreak, particularly the grouping of cases, suggests
that NLV was transmitted person—to—person. Because of the close living quarters and "
shared bathroom facilities, direct and fomite transmission most likely occurred. Less
likely is that secondary case illnesses resulted from aerosol transmission of NLV; only
one ill persoh reported exposure to someone who was vomiting. However, aerosol
trans"mission may have contributed to subsequent NLV spread because three persons

with tertiary cases reported exposure to secondary case—patients who were vomiting.

Basic sanitary measures, such as diligent handwashing, can prevent foodborne
transmission. In addition, ill workers should be excluded from food handling, énd food
preparers should minimize direct contact with ready—to—eat foods. Because improper
food handling can result in large numbers of persons becoming ill, maintaining
food—safety programs is an essential function of public health départments. Constant
education of food handling staff and on—site inspections of food preparation facilities,
including observation of food handling practices, are basic activities of effective

food—safety programs.

Populations in shared living arrangements, such as residence halls, are at greater risk
for viral gastroenteritis acquired by person—to—person transmission. Residents in such
facilities should use good hygienic practices, especially handwashing. Bathrooms

should be kept visibly clean (5), and potentially contaminated areas should be cleaned

as soon as possible after someone has been ill.
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FIGURE 1. Number of cases of Norwalk-like viral gastroenteritis among company
employees, by date and time* of symptom onset — Anchorage, Alaska, Novem-
ber 8-13, 1999 '
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FIGURE 2. Number of cases of Norwalk-like viral gastroenteritis among hall residents,
by date and time* of symptom onset — Madison, Wisconsin, November 28-
-December 3, 1999 ‘ : '

o

5
8
t

E_

Cases

&_—

3_

Movember Dacembaer

Date and Time of Symptom Onset
*g-hour intervals.

279



MMWRA4S (11):225-227, 1999

KEENBECET D/ — 94— EI( LR BBLAOERRE
FEHZM, 1998 4

1998 42 8 1 27 A~9 A 1 B TOMIT, FXFAMZA V10 b 5 KB L ¥
— O LERICHTET % 835 4T 994N HIFR (BROEH, R, TRLUER) 0=
ABELTe CRABREZED D L5126 4), ARETIE. 8 A 30 BAHEME S KikE
DEFFE (EPICON) ?—Azi‘/M?;erf%?/rwz (NLV) [ZkoTHl&z&n
TR LIEAREORBRICESEBNT 5,

IRix, BIBROEPBEOAMNKES, f/RELD, BEEHO, AR (hiE)
(3 24 BFfE (HEPH 12~72 BFRD) Th o7z, ABERERE L 72 BEOME SR, H4& Sk
BB TH R, KERFEETH % — (CDC) (ZE# L7 24 £ RT-PCR (it
REBE-RNY X7 —CEERR) EICLDVANVARETIZED 1T HNLLBEEBET XA T

(Genogroup) 2 CRZ%¥ %/ — 04—/ T4 LA (NVLs) 2 Shz,

= RS —IlHD 2 FTORROTHEEEBICHT AR AT T, A1
T8H 26 HIZy—=F, NARUE— /bR BTV 28 14, SAFEICITEEL
FTb\fIb\%U\O)’ﬁE¥E 147558 H 27T H~29 HIZENENFRIE L TND 2 & AV L7=28,
BE 2 OWFETHRELRE LI bORWARN-7, BERETIE, BB 1OTA RS Y
—h e T AR =D IERER DO KIGEEE (Citrobacter diversus 2% Enterobacter
liquefaciens) HHEHINZD, ZORBHIZRICHBE SN TV EHDThotz, 7. &
B2 DY —HKERNPD S KIGEE (Enterobacter cloacae) H43EfES7-73, Wik N&FT
DOEMESNTARREORGEFEIESTRETH 72, FIEOA=2—TEISX, AFE
FIZOWTDT o — R a ABEhE (84 4037 v /r— HEMERT 10 BREICE®E 1 THEA)
ROEES IR SN fEE Rkt 237 ickf L CERS -, i, 5RIELZEET 7=

8 H 271~28 HIZRIE LT B A2 MRICRBREL M LUIZBR, AEMARATE
—RBHT, TORLECEE 1 Y —FKBBEBIEEL TSI ENRENE,

280



Mar 26, 1999/48(11); 225-227

Norwalk—Like Viral Gastroenteritis
in U.S. Army Trainees — Texas, 1998

During August 27-September 1, 1998, 99 (12%) of 835 soldiers in one unit at a U.S.
Army training center in El Paso, Tekas, were hospitalized for acute gastroenteritis
(AGE). Their symptoms included acute onset of vomiting, abdomingl pain, diarrhea, and
fever. Review of medical center admission records for AGE during the previous year
indicated that fewer than five cases occurred each month. This report describes the
outbreak investigation initiated on August‘30 by a U.S. Army Epidemiologic
Consultation Service (EPICON) team:; the findings indicated the outbreak was caused
by a Norwalk-like virus (NLV). |

The EPICON team reviewed data from the inpatient records of 90 ill soldiers. AGE was
defined as three or more loose stools and/or vomiting within a 24—hour period in a
soldier or employee at the training center during August 26—September 1. lliness was
accompanied by a minimally elevated leukocyte count, mild thrombocytopenia, and
low—grade fever. The median duration of hospitalization was 24 hours (range: 12-72
hours). Stool samples collected from persons with AGE on hospital admission were
negative for bacterial and parasitic pathogens. Of 24 stool specimens sent to CDC for
viral agent identification, 17 were positive by reverse transcriptase polymerase chain

reaction assays for NLVs (genogroup 2).

Interviews with foodhandlers in the base’ s two dining facilities (DF1 and DF2)
revealed illness in a confection baker, who had become ill in DF1 while baking crumb
cake, pie, and rolls on August 26. One other DF1 employee who was not a foodhandler
also reported self-limited gastrointestinal illness during August 27-29. No worker in
DF2 reported iliness.

Cultures of food specimens from the ice cream dispenser in DF1 grew nonpathogenic
coliform bacteria (Citrobacter diversus and Serratia liquefaciens); however, the
sample was at room temperature before culture. Enterobacter cloacae coliform
bacteria were cultured from the soda fountain in DF2. Water samples taken from

multiple sites in the training compound and from elsewhere on post were all negative
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for coliform contamination.

A questionnaire about food preferences, based on the previous week’ s menu, was
administered to 86 hospitalized soldiers (84 of whom had eaten in DF1 during the 10
days before answering the questionnaire) and to 237 randomly selected soldiers from
the training unit. Of the 237 nonhospitalized soldiers, 41 (17%) did not eat at DF1
during the 10 days before answering the questionnaire; 40 (17%) had illnesses that met

the case definition. Thus, cases of AGE were characterized in 126 soldiers (Figure 1).

FIGURE 1. Number of cases of Norwalk-like gastroenteritis in US. Army trainees,
by date of onset — Texas, August 1998

#0

Cases

24 25 26 27 28 249
August
Date of Onset

31

To determine the point source of the outbreak, cases with onset during August 27-28
(n=98) were analyzed separately for odds ratios (ORs) of selected exposures (Table 1).
The univariate OR for iliness associated with dining at DF1 during the week before the
outbreak was 9.8 (95% confidence interval=2.8-40.2). Two soldiers who ate exclusively
at DF2 became ill, and one ill soldier reported not eating at either facility. Food items
(crumb cake, pie, cinnamon rolls, and ice cream) and soda fountain dispensers were

associated with illness by univariate analysis. Using multivariate analysis, only DF1 and

the carbonated beverage dispensers remained strongly associated with illness (Table

1.
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TABLE 1. Odds ratios for selected exposures in an ocutbreak of Nmmlkwilkﬂ wiral
gastroenteritis in U5, Army trainees — Texas, August 1998

‘ Uniwvariato analysis " Multivariate analysis
Exposure Didds ratio [95% C1*) Odds ratio 195% G}
Ewer gte at dining facility T (DF1)
during the week before illness L.z B4 7.3 {2.0-26.4)
Ade preforentially ot OFT 37 - 24 {1.3- 4.5}
Ate ot dining facility 2 during tha
woek bofore iliness 1.1 {06~ 2.3} HES {6.2- 1.4}
Drank carbonated beverages 3.8 {2.0- 7.2} 28 {1.3- 5.00
Ate crumb cake 24 {1.2- 48! 1.8 0.8~ 3.8)
Aje ico croom 1.7 {1.3- 2.0 1.1 E- 2.0)
Ate cinnamon ol 1.7 {0.B- 3.7 1.2 e~ 3.00
Ate pie 1.5 {B.8- 27} 1.1 {06 2.00
 Used ica 1.5 08— 2.5 11 {06~ 2.00

* Confidence interval.

Reported by: M Arness, MD, M Canham, MPH, B Feighner, MD, E Hoedebecke, DVM, J
Cuthie, PhD, C Polyak, uUs Army Center for Health Promotion and Preventive
Medicine, Edgewood, Maryland. DR Skillman, MD, J English, C Jenk/hs, T Barker, MD,
William Beaumont Army Medical Center, El Paso, Texas. T Cieslak, MD, US Army
Medical Research Institute of Infectious Diseases, Frederick, Maryland. DN Taylor, MD,
Walter Reed Army Institute of Research, Washington, DC. Viral Gastroenterology
Section and Infectious Disease Pathology Activity, Div of Viral and Rickettsial

Diseases, National Center for Infectious Diseases, CDC.
Editorial Note:

NLVs, previously known as small round—structured viruses, are the most common
cause of nonbacterial gastroenteritis outbreaks in adults (1, 2). Classified in the family
Caliciviridae (1, 2), NLVs are transmitted by the fecal—oral route and have been
implicated in 42%-71% of viral outbreaks associated with contaminated water and food
since the Norwalk virus was identified (1, 3, 4). NLV outbreaks have been caused by
eating contaminated raw shellfish and by unsanitary food preparation practices by
foodhandlers (1, 3—6). NLVs are hardy, ubiquitous, and extremely persistent in the’
environment, resisting disinfection and chlorination, and have caused serial

gastroenteritis outbreaks (1, 3, 4).

The epidemiologic evidence described in this report indicates that the outbreak was a
point—source, propagated, foodborne viral iliness. Although cases occurred before the
onset of acute illness in the confection baker, he could have been the point source
because he probably shed virus before the onset of clinical symptoms. The strong

association with drinking carbonated beverages is not easily explained and may
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represent increased thirst among ill persons. The use of the Army hospital as a

quarantine bay probably decreased secondary propagation of the illness.

Prevention of future outbreaks of NLVs in U.S. military dining facilities or any food
service establishment depends on vigilance and rigorous enforcement of simple
measures to prevent food contamination. These measures inciude handwashing,
exclusion of ill foodhandlers from the workplace, and basic hygiene and sanitation

measures.
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Viral Gastroenteritis Associated with

Eating Oysters — Louisiana, December
1996-January 1997 ‘

Viral gastroenteritis outbreaks caused by caliciviruses (i.e., Norwalk—like viruses or
small round=structured viruses) have been aésociated with éating contaminated
shellfish, particularly oysters (Crassostrea virginica) (1=3). This report describes the
findings of the investigation of an outbreak of oyster—associated viral gastroenteritis
in Louisiana during the 199697 winter season and implicates sewage from oyster

harvesting vessels as the probable cause of contaminated oysters.

On December 30, 1996, the Louisiana Office of Public Health (LOPH) was notified
about a cluster of six persons who had onset of gastroenteritis after eating raw
oysters on December 25. During December 30, 1996-January 3, 1997, three additional
clusters were identified. In all four clusters, ill pérsons had eaten oysters harvested
from Louisiana waterways. LOPH notified all state epidemiologists in the United
States about the apparent association of gastroenteritis with eating‘oysters and

requested reports of suspected cases.

A case of gastroenteritis was defined as three or more watery stools or vomiting
within a 24-hour period, with onset during December 15—January 9. A cluster of
oyster—related cases was defined as a group of three or more persons who had shared
a common meal, at least one of whom had eaten oysters and at least one of whom
developed gastroenteritis. Sixty clusters comprising 493 persons were reported from
Alabama, Florida, Georgia, Louisiana, and Mississippi, and all were included in the
subsequent traceback investigation. Of the 60 clusters, data were included in the
descriptive analysis of the illness only for those 34 clusters for whom all persons in a
cluster could be interviewed. The 34 clusters comprised 290 persons who completed
interviews and were included in the descriptive analysis; 271 of 290 persons supplied

information on oyster consumption.
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Onsets of illness occurred during December 21-January 7 (Figure_1). Of the 290
persons interviewed, 179 (62%) had symptoms that met the case definition. The most
common symptoms were diarrhea (83%), abdominal cramps (78%), vomiting (58%),
headache (50%), and fever (50%). The median’incubation period was 38 hours (range:
8-90 hours), and the median duration of illness was 2 days (range: 1-14 days). The
median age of case—patients was 42 years (range: 14-83 years), and 111 (62%) were
male. The number of reported cases peaked during December 31-January )
(Figure_1); the harvest dates of subsequently implicated oysters ranged from
December 15 to January 1. Of 201 persons who ate raw oysters, 153 (76%) became ill,
compared with 13 (19%) of 70 persons who did not eat raw oysters (risk ratio=4.0).
Small round-structured viruses were found by direct electron microscopy in fecal
specimens from eight of 11 ill persons. Sequence analysis of nucleic acid from eight
specimens representing six clusters demonstrated three unique genetic sequences
that corresponded with oysters harvested from three separate harvest sites. Sméll
round-structured viruses were detected in oysters, but genetic sequencing could not

be conducted.

The LOPH traced oysters eaten by ill persons to retailers, wholesalers, and
harvesters. Restaurants and seafood markets were inspected to observe handling and
storage of shellfish, and tags that identified the date and site of harvesting and the
harvester’s identification number were obtained from purchasers and retailers of
sacks that were deﬂhitely or possibly implicated. Retailer records were cross—
referenced with records from wholesalers and harvesters to establish the accuracy of
information about harvester and site of harvest. Oysters associated with the 60 |
clusters were traced to 26 retailers, 11 wholesalers, and 20 harvesters. Records from

several wholesalers did not agree with the information on the oyster sack tag.

As of February 15 (6 weeks after notification of the outbreak), LOPH, despite
repeated attempts, had been successful in completing interviews with only three of 20
harvesters about the date and specific location of harvesting of potentially
contaminated oysters. However, with the assistance of Louisiana Department of
Wildlife and Fisheries, 12 additional harvesters were interviewed. Of eight oyster
harvesting boats inspected, seven had inadequate sewage collection and disposal

systems.

Testing by the LOPH Molluscan Shellfish Program determined that a toxic algal bloom,

which causes paralytic shellfish poisoning, was present in Louisiana’s northeastern

288



waterways beginning November 13, 1996; these findings prompted LOPH to close
these waterways that day and required harvesters to move to southeastern harvest
sites. In addition, on November 15, a freshwater diversion was opened to decrease the
salinity and eliminate the algal bloom in the northeastern waters: the diversion also

decreased the salinity in the southeastern waters.

On January 3, 1997, LOPH mandated an emergency closure of eight waterways with
suspected contamination southeast of the Mississippi River, and on January 6, LOPH
recalled oysters harvestéd from these sites after December 22, 1996. On January 23,
1997, harvesting was permitted to resume, and no additional cases of

oyster—associated gastroenteritis were reported.

Reported by: 7A Farley, MD, L McFarland, PhD, Epidemiology Section, Louisiana Dept
of Health and Hospitals. M Estes, K Schwab, Baylor Univ, Dept of Virology, Houston, |
Texas: Viral Gastroenteritis Section, Respiratory and Enteric Viruses Br, Div of Viral
and Rickettsial Diseases, National Center for Infectious Diseases; Div of Applied

Public Health Training (proposed), Epidemiology Program Office, CDC.
Editorial Note:

Caliciviruses are small single—stranded RNA viruses that cause acute gastroenteritis
characterized by vomltmg and/or diarrhea (4). The vnruses are dlfﬂcult to detect,
requiring relatively sophisticated molecular methods to |dent|fy the virus in fecal

specimens and in 6ysters. There is no reliable marker for indicating presence of the

virus in oyster harvesting waters.

This report represents the third oyster-related gastroenteritis outbreak attributed to
calicivirus in Louisiana since 1993. An outbreak in 1993 accounted for cases of illness
in 73 persons in Louisiana and approximately 130‘persohs in other states (5) who had
consumed oysters from Louisiana. In that outbreak, a harvester with a high level of
immunoglobulin A to Norwalk virus reported having been ill before the outbreak and
admitted to dumping sewage directly into harvest waters. The fihdings of the
investigation of that outbreakisuggested that one ill harvester could contaminate large
quantities of oysters in a relatively large oyster bed (6). An oyster—associated
outbreak in 1996 was attributed to a malfunctioning sewage disposal system on an oil
rig on which some workers had been ill with Norwalk-like gastroe‘nteritis (LOPH,

unpublished data, 1997). However, harvesters dumping feces overboard could not be
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excluded as an additional source of oyster contamination. In both outbreaks,

recommendations focused on proper sewage disposal and its regulation.

In this outbreék, the link to the large number of wholesalers and retailers suggests
that the oyster contamination preceded distribution and probably occurred in the
oyster beds. In addition, harvest sites were 12-15 miles from the nearest community
sewage outlet, recreational boating was infrequent in December, commercial boating
traffic was infrequent because of the shallow depth of the water, and all oil rigs were
considered to have had adequate sewage facilities. The only known source of
caliciviruses, such as that implicated in this outbreak, is feces from ill persons.
Therefore, based on these considerations, the probable source of human sewage
found in the implicated waterways was oyster harvesters, who admitted to routinely
discharging their sewage overboard, despite recent recommendations in Louisiana for

proper sewage collection and disposal (6; LOPH, unpublished data, 1997).

In previous outbreak investigations, molecular tracebacks generally identified a single
strain from a single source. A distinguishing feature of this outbreak was its
protracted duration and involvement of three geographically separate harvest sites,
each associated with a unique strain of calicivirus. These characteristics s‘uggest a
contributory role for different oyster harvesters who were concurrently infected with
genetically distinct strains of calicivirus, and each of whom dumped their sewage in
different waterways, possibly when environmental conditions (e.g., low water
temperatures and decreased salinity) facilitated contamination of oysters with calici—

viruses.

" Findings in this investigation underscore some of the inadequacies in both the current
sewage—disposal practices of oyster harvesting vessels and the oyster tagging system
designed to reduce the risk for and magnitude of oyster—associated gastroenteritis
outbreaks. Oyster—related outbreaks of viral gastroenteritis probably will continue
unless seafood regulators and the oyster industry develop, adopt, and enforce
standards for the proper disposal of human sewage from oyster harvesting vessels.
Traceback investigations of oysters in outbreaks such as this are difficult because of
the prevalence of mislabeling in wholesalers’ records and on oyster tags and because
harvest identification numbers cannot be consistently traced to harvesters. In this
investigation, the inability to accurately trace many of the contaminated oysters
 hampered efforts to contain the outbreak and prevent recurrences and caused a

recall of more products than may have been necessary.

290



Prevention of oyster-related outbreaks of gastroenteritis requires intensified efforts
to 1) develop and enforce laws for appropriate sewage containers on oyster
harvesting boats witH dump—pumpout stations at docks, 2) educate workers in the
oyster industry about the consequences of improper sewage disposal, 3) improve
record— keeping by oyster harvesters, wholesalers, and retailers to enhance the
reliability of traceback investigations, and 4) further assess the relation between

environmental conditions and contamination of oysters.
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FIGURE 1. Number of cases of gastroenteritis® associated with eating oysters
harvested from Louisiana waterways, December 1996-January 19971
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Hepatitis A Outbreak Associated with
Green Onions at a Restaurant —— Monaca,
Pennsylvania, 2003

On November 21, 2003, this report was posted on the MMWR website

(htto/ ' www.cde.gov/mmwr ). However, two errors* were found. The text of the

report printed here has been corrected.

The Pénnsyl\)ania Department of Health and CDC are investigating an outbreak of
hepatitis A outbreak among patro’ns of a restaurant (Restaurant A) in Monada,
Pennsylvania. As of November 20, approximately 555 persons with hepatitis A have
been identified, including at least 13 Restaurant A food service workers and 75
residents of six other states who dined at Restaurant A. Three persons have died.
Preliminary sequence analysis of a 340 nucleotide region of viral RNA obtained from
three patrons who had hepatitis A indicated that all three virus sequences were
identical. Preliminary analysis of a case~control study implicated green onions as the

source of the outbreak.

Among 207 persons With hepatitis A who were interviewed and who ate at Restaurant
A only once during the 2—6 weeks (i.e., the typical incubation period for hepatitis A)
before iliness, dates of iliness onset were between October 14 and November 12.
These 207 patrons reported eating food prepare'd in Restaurant A during September
14—October 17; a total of 181 (87%) persons reported eating at Restaurant A during
October 3——6 (Figure). All infected Restaurant A food service workers became ill after
October 26, suggesting that a food service worker could not have been the source of
the outbreak. However, during late October——early November, these ill food service
workers were working in Restaurant A when they could have been infectious. For this
reason, immune globulin has been provided to approximately 9,000 persons who ate
food from Restaurant A during this time or had exposures to ill persons involved in the

outbreak. The restaurant has been closed.
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A case—control study was conducted to identify menu item(s) or ingredient(s)
associated with illness. A case—patient was defined as a person who had illness onset
during October 14—November 12, had laboratory confirmation of acute hepatitis A
virus (HAV) infection (i.e., positive IgM anti—-HAV), reported eating food prepared at
Restaurant A during October 3—6, and had eaten only once at Restaurant A during
the 2——6 weeks before illness onset. Controls included persons without hepatitis A
who either had dined with case—patients at Restaurant A or were identified through
credit card receipts as having dined at Restaurant A during October 3—86. Controls
with a previous history of hepatitis A, hepatitis A vaccination, or receipt of immune
globulin within 2 weeks after eating Restaurant A food were excluded. Enrolled

case—patients and controls were asked about Restaurant A food that they had eaten.

The median age of the 181 case—patients in the study was 34 years (range: 4—73
years), and that of the 83 controls was 28 years (range: 2--81, p>0.05). Of 133 menu
items, only chili con queso and mild salsa were associated significantly with iliness.
Mild salsa was eaten by 94% of case—patients, compared with 39% of controls (odds
ratio [OR] = 24.2; 95% confidence interval [CI] = 11.4—51.4). Chili con queso was
eaten by 15% of case—patients, compaked with 3% of controls (‘OR =52, 9% ClI=
1.5——17.8). Both menu items associated with iliness contained uncooked or minimally
heated fresh green onions. Among 11 case—patients who reported not eating mild
salsa, seven ate at least one of the other 52 menu items that contained green onions.
Of 103 ingredients used at the restaurant, 12 were associated with illness in a
univariate analysis. Of these, 10 had been consumed by <50% of case—patients. Eating
a menu item containing green onions was reported by 98% of case—patients, compared
with 69% of controls (OR = 20.2, 95%CI = 6.8——59.9). Eating a rhenu item containing
white onions also was associated with illness. However, among the 176 case—patients
who reported eating white onions, 174 (99%) also ate green onions. Among the four
case—patients and 28 controls who reported nbt eating green onions, white onions
were not associated with illness (OR = 2.5, 95% 0.3—20.9).

During interviews conducted at Restaurant A, food service workers described green
onion storage, washing, and preparation practices. Green ohions were shipped in
8.5-Ib. boxes containing multiple small bundles (6——8 green onions per buhdle). Each
box was unpacked, and bundles were stored upright (root side down) and refrigerated
in a bucket with ice included in the shipment. Green onions were stored <5 days
before processing, which consisted of rinsing intact onion bundles, cutting the roots

off, and removing the rubber bands. Green onions from each box were chopped by
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machine to yield approximately 8 qts. _Chépped green onions were refrigerated for

approximately 2 days.

Periodically (i.e., every 1-—3 days), salsas were prepared in batches of 40——80 qts.
Mild salsa included chopped fresh green onions; hot salsa did not. Salsas were
refrigerated in 8—quart containers with a shelf life of 3 days. Mild and hot salsa were

ladled into bowls and pfovided free with tortilla chips upon seating at Restaurant A.

The Food and Drug Administration (FDA), CDC, and the state health depértments are
investigating the source of the green onions associated with this outbreak and how
they became contaminated with HAV. Préliminary traceback information indicates

that green onions supplied to Restaurant A were grown in Mexico.

Repérted by: V Dato, MD, A Weltman, MD, K Waller, MD, Bur of Epidemiology,
Pennsylvania Dept of Health. MA Ruta, Ohio Dept of Health. US Food and qug
Administration. Div of Viral Hepatitis, National Center for Infectious Diseases; A
Highbaugh—Battle, C Hembree, S Evenson, Ep/'o’ém/o/ogy Program Office; C Wheeler,
MD, T Vogt, PhD, EIS officers, CDC. ' |

Editorial Note:

This report describes a large hepatitis A outbreak associated with eating a food_ item
containing green onions at a single restaurant. The majority of ill patrons interviewed
as of November 21 were exposed during a 3—day period in early October. No ill food
service worker identified could have been the source of the outbreak. The green
onions likely were contaminated with HAV in the distribution system or during growing,
harvest, packing, or cooling. Traceback investigations completed to date have

determined that the green onion source is one or more farms in Mexico.

Both green onions and white onions were associated with illness in the univariate
analysis. However, white onions were not associated with illness among those who did ‘
not eat green onions. This association with white onions observed in the univariate
analysis might not remain when multivariate modeling is completed. Restaurant A
purchases previously chopped white onions and adds them to several menu items,
including hot and mild salsa. Mild salsa, which contains both green onions and white
onions, was associated with illness; however, hot salsa, which contains only white

onions, was not associated with illness.
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The genetic sequence of the outbreak strain is very similar to viral sequences
obtained from persons involved in hepatitis A outbreaks in Tennessee, Georgia, and
North Carolina during September 2003 that were linked epidemiologically to green
onions. These séquences also were identical or very similar to sequences observed
among persons with hepatitis A living along the United States—Mexico border and
travelers returning from Mexico, consistent with a source in Mexico (CDC,
unpublished data, 2003). Raw green onions from three firms in Mexico have been
implicated in the Tennessee and Georgia outbreaks. FDA 'is still reviewing records to
determine if additional firms are involved. The Mexican government is assisting with
the traceback investigation in Mexico and the investigation to determine the source of

the contamination.

Previous hepatitis A outbreaks linked to green onions have been reported and have
involved patrons of a single restaurant (7). However, the outbreak at Restaurant A
was unusually large. Several characteristics of the way food was prepared and served
in Restaurant A could have contributed to the outbreak’s size, including 1) multiple
opportunities for intermingling of uncontaminated and contaminated green onions in a
common bucket for 5 days with the ice in which they were shipped and 2) serving
contaminated items with a relatively long shelf life (e.g., mild salsa) to a large

prop‘ortion of patrons over several days.

HAYV is transmitted by the fecal-oral route. Green ‘onions require extensive handling
during harvesting and preparation for packing. Contamination of green onions could
- occur 1) by contact with HAV—infected workers, especially children, working in the
field during harvesting and preparation and 2) by contact with HAV-contaminated
water during irrigation, rinsing, processing; cooling, and icing of the product. Green
onions and other selected produce items (e.g., strawberries [Z]) might be more
vulnerable to contamination because plant surfaces are particularly complex or
adherent to viral or fecal particles. Outbreaks of other enteric pathogens linked to

green onions have been reported (J).

On November 15, FDA issued an alert to consumers about the recent hepatitis A
outbreaks associated with green onions (available at
http://www.fda.gov/bbs/topics/ANSWERS/2003/ANS01262.html). FDA advised

consumers concerned about the possibility of getting hepatitis A from green onions to

cook green onions thoroughly before eating and to ask about use of green onions in

prepared foods. Unless directed otherwise by public health officials, persons who have
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recently eaten green onions do not need postexposure prophylaxis (i.e., immune

globulin).

CDC is working with state health departments to identify other hepatitis A outbreaks
associated with green onions. As of November 21, no other hepatitis A outbreaks have
been identified. To identify other cases related to these outbreaks, state and local

health officials should interview persons with hepatitis A with onset after October 1.
Persons without typical risk factors for hepatitis A (4) should be asked about food and
restaurant exposures during their incubation period. Because molecular epidemiologic
techniques have been useful for identifying related cases of foodborne hepatitis A in
previous outbreaks (2), health departments might consider obtaining serum specimens

for cases of interest.

An increasing proportion of reported foodborne outbreaks have been linked to fresh
produce (3). This increase might be attributed to increased consumption of ffesh
produce or better surveillance techniques. HAV contamination of fresh produce can
be reduced by using approaches such as the application of Good Agricultural
Practices/Good Manufacturing Practices recommended by FDA (5) Recommended
control measures include providing sanitary facilities for field workers, ensuring
appropriate water quality, use of properly treated manure or bio'solids, and ensuring
‘worker health. Reducing HAV transmission in areas where produce is grown and
discouraging the presence of children in areas where food is harvested aiso will
reduce opportunities for HAV contamination. Further investigation of this and other
hepatitis A outbreaks linked to green onions, including observation of cultivation and

harvesting practices, can guide additional specific critical control measures.
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* In the fourth sentence of the fifth paragraph, green onions were stated to have been stored for >5
days before processing rather than <5 days. In the third sentence of the fifth paragraph of the Editorial
Note, the word “of " appeared before “plant surfaces are particularly complex or adherent to viral or

fecal particles.”
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June 20, 2003 / 52(24); 565-567 .

Foodborne Transmission of Hepatitis A
——— Massachusetts, 2001

Hepatitis A virus (HAV) is transmitted typically from person to person by the
fecal—oral route. Foodborne transmission occurs when an HAV-infected food handler
contaminates food during preparation (7/——3) or when food is contaminated during
harvesting or processing before reaching the food service establishment or home (4,
5). Postexposure prophylaxis (PEP) with immune globulin (IG) can prevent hepatitis A
among exposed persons if administered within 14 days of exposure.-However, the
decision about whether to implement PEP for persons who eat food prepared by an
infected food handler depends on an assessment of the duties performed by the food
handler and personal hygiene while potentially infectious, which are often difficult to
determine. This report summarizes the investigation of an outbreak of foodborne
hepatitis A in Massachusetts in which a food handler with hepatitis A, who was
considered unlikely to transmit HAV, was implicated as the source. The findings
underscore challenges faced by local and state health departments when determining

whether PEP is appropriate.

On October 26, 2001, the Massachusetts Department of Public Health (MDPH) was
notified that a worker at restaurant A in county X had hepatitis A with symptom onset
on October 17. On the basis of the date of symptom onset, the worker was considered
to have been potentially infectious during October 3——24. The worker’s primary
responsibility was managerial, but the worker also prepared menu items (primarily
sandwiches that were not cooked after preparafion) as needed and had worked most
recently on October 18. During an interview, the worker reported frequent hand
washing and diligent glove use while handling food; supervisors validated the worker’s
hygiene practices. On the basis of the worker’s reported hygiene practices, work
duties, and lack of gastrointestinal symptoms, health officials considered HAV
contamination of food prepared by this food handler unlikely and did not issue a public
notification or recommend PEP for restaurant patrons. The worker denied any change
in bowel habits; however, assessment was difficult because the worker had a

colostomy and normally produced unformed stool that collected in an ostomy
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appliance. The worker reported that the appliance was secured under several layers of

clothing and was never changed at work.

On Octobef 26, the restaurant’s owners closed and cleaned the restaurant voluntarily.
On October 27, an inspection by MDPH found no sanitary code violations. None of the
20 food handlers-at the restaurant had symptoms of hepatitis A, although none was
tested serologically for evidence of recent HAV infection. The restaurant reopened

after 19 food handlers received IG and one was excluded from work.

On November 20, MDPH was notified of six cases of hepatitis A among residents of
county X, all with illness onsets during November 8——15. By December 3, a total of 46
persons had been reported in county X, with illness onsets during Octobér '
29—November 26 (Figure), compared with no cases during the same period in 2000.
The median age of patients was 38 years (range: 5——76 years); 31 (67%) were males.
Of the patients who could recall where they had eaten during their hepatitis A
incubation period (2-——6 weeks before illness onset), 35 (76%) of 46 reported eating at
restaurant A, 15 (35%) of 43 at restaurant B, 16 (35%) of 46 at restaurant C, and nine

(20%) of 45 at restaurant D. Eating at other restaurants was reported less frequently.

A matched case—control study was conducted to determine whether persons with
hepatitis A were more likely than neighborhood controls to have eaten at one of the
four restaurants. A case—patient was defined as a resident of county X who had illness
onset during October 18——November 29 and had laboratory confirmation of HAV
infection (positive IgM anti~HAV). Potential controls were identified by using a
Web’—baéed neighbor search, matched by age group (2—13 years, 14—=22 years,
23——40 years, 41——54 years, and >55 years) and interviewed by telephone. Potential
controls who reported previoUs hepatitis A vaccination, possible hepatitis A illness
during October 18—November 29, or a history of physician—diagnosed hepatitis A
were excluded from participation. One neighborhood control was recruited for each of
43 (93%) case—patients; no neighborhood control was found for the remaining three
case—patients. Controls were asked about eating food from restaurants from October
1 (4 weeks before the earliest illness onset of any case—patient) to November 12 (2
weeks before the latest illness onset of any case—patient). An exact conditional
logistic regression model was used to determine the relation between restaurant

patronage and iliness; illness was associated with eating food from restaurant A (odds

-ratio = 29.4; 95% confidence interval = 5.1—=infinity) but not food from restaurants B, C,

or D. A total of 32 (74%) of the 43 case—patients and seven (16%) of neighborhood
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controls reported having eaten food from restaurant A. An epidemiologic study to
determine whether any specific foods served at restaurant A were associated with

illness was not performed.

Sequence analysis of a segment of HAV RNA isolated from 28 case—patients was
performed by using a reverse transcriptase—polymerase chain reaction method (6). A
total of 25 sequences were identical, including all 21 from case—patients who reported
eating food prepared at restaurant A. The remaining four patients reported not eating
food from restaurant A during their »incubation period. Three additional persons who

did not eat at restaurant A had nonidentical viral RNA sequences.

Two case—patients were food handlers at restaurant Z, also in Massachusetts. Each
had worked at restaurant Z when they were potentially infectious and prepared foods
that were not cooked after handling. On November 27, after interviewing food handlers
and inspecting restaurant Z, local health officials issued a public notice offering IG to
customers who ate uncooked or cold food prepared at restaurant Z during November
14—-23. Approximately 1,600 persons responded to the public notice and were

administered IG at a clinic held at a local hospital.

Reported by: 7 LaPorte, MS, D Heisey—Grove, MPH, P Kludt, MPH, BT Matyas, MD, A
DeMaria, Jr, MD, Bur of Communicable Disease Control, Massachusetts Dept of
Public Health. R Dicker, MD, A De, PhD, Div of Applied Public Health Training,
Eprdemiology Program Office; A Fiore, MD, O Nainan, PhD, Div of Viral Hepatitis,
National Center for Infectious Diseases; DS Friedman, PhD, EIS Officer, CDC.

Editorial Note:

The probable source of the hepatitis A outbreak described in this report was a food
handler in restaurant A who worked while infectious and contaminated food that was
not cooked subsequently. Although the food handler with hepatitis A was the probable
source, transmission from another food handler in restaurant A with unidentified or
unreported HAV infection cannot be excluded. This outbreak investigation highlights
difficulties faced by public health officials when making hepatitis A PEP decisions. In
this investigation, determining the risk for transmission to patrons from the implicated
food handler, who handled uncooked foods while potentially infectious, was based on

an assessment of self-reported activities such as gastrointestinal symptoms, personal

304



hygiene, and glove use. The factors that led to transmission despite reportedly good

hygiene cannot be determined.

During 1992--2001, approximately 230,000 cases of hepatitis A were repori:ed in the
United States (7). Although food handlers are not at higher risk for HAV infection
because of their occupation, approximately 8% of adults reported with hepatitis A are
identified annually as food handlers (CDC, unpublished data, 2003), indicating that
thousands of food handlers have hepatitis A each year. Unlike the majority of persons
with hepatitis A who transmit HAV only to close contacts, an HAV-infected food

handler potentially can transmit HAV to many others and cause a substantial

’ economic burden to public health. The estimated societal cost of a single foodborne

outbreak of hepatitis A involving 43 cases was approximately $800,000; >90% of these
costs were incurred by the public health department (8). Considerable effort is
involved in determining the risk for transmission from an HAV-infected food handler

to customers.

An interview that includes detailed questions about job duties, work dates, clinical
symptoms, and hygiene is the basis for detérmining the need for PEP. CDC guidelines
recommend that PEP can be considered if 1) during the time when the food handler
was probably infectious, the food handler both directly handled uncooked foods or
foods after cooking and had diarrhea or poor hygiene practices; and 2) patrons can be
identified and treated within 2 weeks after the exposure (9). However, because good
personal hygiene is subjective and difficult to corroborate or might not prevent
disease transmission completely, a food handler’s report of good hygiene should not
be the only criterion for determining whether patron notification and PEP are needed.
Other factors that might affect personal hygiene and the potential for HAV
transmission should be examined, including the presence of underlying medical
conditions. For the outbreak described in this report, the worker's ostomy might have
compromised hygiene. HAV transmission from a food handler with a colostomy has
been identified previously (D. Perrotta, Ph.D., Texas Department of Health, personal

communication, 2003).

A better understanding is needed regarding hygiene practices, clinical symptoms, and
viral characteristics that contribute to HAV transmission by contaminated food.
However, prevention measures that can reduce the risk for transmission of HAV and
other enteric pathogens also should be emphasized, including regular and thorough

hand washing, reducing bare—hand contact with foods that are not cooked
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subsequently, restricting ill food handlers from working directly with food or food
equipment, and providing a sick leave policy so workers can discontinue working while
ill (70). Hepatitis A vaccination should be encouraged for persons who are both
recommended for routine vaccination (i.e., men who have sex with men, illicit—drug
users, and pe]’sons who plan travel to countries in which hepatitis A is endemic) and

are employed as food handlers.

The factors that led to HAV transmission in this outbreak cannot be determined. Until
the determinants of HAV transmission through contaminated food are understood
better, decisions about providing PEP to customers of food service establishments
will continue to be based on data obtained during case interviews and on the judgment
and experience of public health officials. Food handlers acquire HAV infection from
others within their communities, and reducing food handler transmission of HAV will
be achieved ultimately fhrough routine vaccination of persons at risk for HAV

infection within these communities.
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Foodborne Outbreak of Gkoup A Rotavirus
Gastroenteritis Among College Students
——— District of Columbia, March—April
2000

On March 31, student health services at a university in the Disfrict of Columbia (DC)
notified the DC health department that an increased number of students had become
ill with acute gastroenteritis beginning March 29. Some ill students reported eating
tuna or chicken salad sandwiches from dining hall A on campus. On March 31, the DC
health department initiated an outbreak investigation. This report summarizes results
of the investigation, which indicated that group A rotavirus transmitted by food was

the cause of the outbreak.

Telephone interviews were conducted with students who reported illness to student
health services, with additional ill students who were identified during interviews, and
with healthy controls selected randomly from the university registry of students
residing on campus. A case of gastroenteritis was defined as three or more episodes
of diarrhea and/or two or more episodes of vomiting within a 24—hour period in a
student with onset on or after March 20. Controls and case—patients whose illness
onset occurred during March 27-—-31 were questioned about food history, residence
and dining hall, source of water, use of a public access computer or sports equipment
at the university gym, and attendance at social or athletic events. Electronic records
of student meal attendance were available for 49 case—patients with illness onset

during March 27--31 and for 55 control subjects.

Twenty—three (79%) of 29 employees of dining hall A were interviewed to identify their
work duties and determine whether they were ill. Stool specimens were collected
during March 29——April 10 from six ill students and 21 dining hall A employees.
Samples were screened for bacterial and parasitic pathogens at a commercial

laboratory and for viral pathogens at CDC.
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The outbreak among students began March 27 and peaked at 19 cases on March 31
(Figure 1). A total of 108 students (55 were identified by telephone interviews and 53
were self-reported) had gastrointestinal symptoms during March 26—April 11; 85
(79%) had illness that met the case definition. The attack rate among students residing
on campus was 5% (77 of 1641), with no significant differences in attack rates by sex,
occupancy of residence hall, or grade level. Eight case—patients resided off campus
(attack rate: 0.02%). Among the 83 case—patients for whom a complete list of
symptoms was reported, 77 (93%) had diarrhea, 75 (90%) abdominal pain or discomfort,
69 (83%) loss of appetite, 67 (81%) nausea, 64 (77%) fatlgue 56 (67%) vomiting, 49 (59%)
headache 48 (58%) chills, 48 (58%) subJectlve or Iow—grade fever, and 42 (51%) myalgia.
Sore throat, cough, and/or congestion were reported by six case—patients with onsets
on or after April 2. The median duration of illness was 4 days (range: 1——8 days). Nine

(11%) case—patients received intravenous fluids to treat dehydration.

Of those who completed the telephone interview, 40 (91%) of 44 case—patients and 27
(68%) of 40 controls ate at least one deli sandwich from campus dining hall A during
March 27--30 (p=0.017; odds ratio [OR] =4.8; 95% confidence interval [CI] =1.3——22.1).
During March 27—-30, four (8%) of 4 9 case—patients ate four or more meals at dining
hall B compared with 18 (33%) of 55 controls (p=0.005;: OR=0.2; 95% CI=0.04—0.6).
Food histories of employees were not recorded; however, six employees reported

illness.

Stool specimens of students and employees were negative for bacterial and parasitic
pathogens and for Norwalk-like viruses. Using electron microscopy, enzyme

immunoassay, and reverse transcriptase—polymerase chain reaction (RT-PCR), nine

- (33%) of 27 specimens were positive for group A rotavirus. Rotavirus positive stool

specimens from four students and three employees were identified as genotype
combination P [4], G2 by RT-PCR. Two of the three P [4], G2-positive employees
were line cooks who reported having symptoms of gastroenteritis on March 27 and
April 2, respectively, while the third positive employee, a deli server, reported no

illness.

Reported by: M Fletcher, PhD, ME Levy, MD, Bur of Ep/'a’em/'o/ogy and Disease Control,
District of Columbia Dept of Health. DD Griffin, Oak Ridge Institute for Science and
Education, Oak Ridge Associate Univs, US Dept of Energy. Viral Gastroenteritis
Section, Respiratory and Enterovirus Br, Div of Viral and Rickettsial Diseases,

National Center for Infectious Diseases, CDC.
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Editorial Note:

- Group A rotavirus is the most common cause of childhood diarrhea worldwide,
Jinfecting >90% of children by age 3 years (/). Because rotavirus immunity develops
early in life, disease among older children and adults is uncommon (7). Although the
role of rotavirus in diarrhea outbreaks in adults has not been well studied, it has been
documented as the cause of adult diarrheal outbreaks in hospitals (2_), nursing homes
(3, isolated communities (4), and in travelers (5). Also, parents of children infected
with rotavirus have been reported to experience acute gastroenteritis (6). However,
the rotavirus G and P protein—type combinations, the proteins that elicit an immune

response in humans, were not characterized in most of these reports.

The rapid increase and gradual decline of the campus outbreak suggest that the
infection was foodborne during the fifst week and was spread person—to—person
during the following week. During the first week, illness was associated with eating
sandwiches at dining hall A and was associated inversely with eating frequently at
dining hall B. The employee who prepared sandwich fillings did not report iliness and
tested negative for rotavirus. None of the three deli servers who assembled and
served sandwiches reported illness; however, one was rotavirus P [4], G2 positive. It is
unknown whether the deli server who tested positive was infected before the

outbreak among students.

This rotavirus serotype G2 outbreak was unusual for two reasons; food was implicated
as the source of infection and the adults affected should have been immune. During
April 2000, a gastroenteritis outbreak among adults in Japan also was caused by
foodborne transmission of group A rotavirus serotype G2 (7). These adults should not
have been susceptible to severe rotavirus illness. G2 strains often are found
combined with serotype P [4]1B (8). The G and P neutralization antigens of serotype
G2 strains may allow G2 strains to escape immunity induced by the more common GT,
G3, and G4 strains. In addition, G2 has been associated with more severe dehydration
during diarrheal episodes in children than other common strains (9). These outbreaks
of rotavirus gastroenteritis in adults in the United States and Japan raise questions
about the persistence of immunity to rotavirus and the virulence of G2 strains.
Investigators and clinicians should consider rotavirus as a possible cause of acute

gastroenteritis in adults.
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FIGURE 1. Number* of gastroenteritis' cases among college students, by date of illness
onset — District of Columbia, March 27-April 11, 2000 '
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* n=85.

T A case of gastroenteritis was defined having three or more episodes of diarrhea and/or two
or more episodes of vomiting within a 24-hour period in a student with onset on or after
March 20.
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Editorial Note (#fE7E3E)
SN A EE # & (The National Association of State Public Health
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Mass Treatment of Humans Who Drank

Unpasteurized Milk from Rabid Cows ——

Massachusetts, 1996-1998

Rabies is a viral zoonosis that is usually transmitted by the bite of an infected mammal.
However, in Massachusetts, two incidents have been reported since 1996 of potential
mass exposures to rabies through drinking unpasteurized milk. This report presents

the investigations of these two incidents.
Incident 1

On November 12, 1998, the Virology Laboratory of the Massachusetts Department of
Public Health (VLMDPH) diagnosed rabies in a 6-year—old Holstein dairy cow from a

farm in Worcester County'. Further analysis of the cow’s brain tissue with monoclonal
antibodies revealed the cow was infected with a variant of the rabies virus associated

with raccoons in the eastern United States.

The cow had loss of appetite beginning November 4 and hypersalivation beginning
November 6. An intestinal obstruction was suspected initially as the cause of iliness.

However, the cow became ataxic and aggressive and died on November 8.

The cow had been milked 12 times during the week before death. Milk from the cow
had been pooled with milk coliected from other cows, and an unpasteurized portion
was distributed for human consumption. Public health investigations identified 66
persons who drank unpasteurized milk collected from this dairy during October
23-November 8. All 66 received rabies postexposure prophylaxis (PEP). In addition,
five persons received PEP because of exposure to the cow’s saliva during the 15 days
preceding her death. Neither milk nor mammary tissué from the rabid cow was

available for examination for the presence of rabies virus.
Incident 2

On November 12, 1996, the VLMDPH diagnosed rabies in a 14—year—old Jersey dairy
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cow from a different farm in Worcester County. Analysis with monoclonal antibodies
revealed the cow was infected with a variant of the rabies virus associated with

raccoons in the eastern United States.

The cow developed tenesmus and depression on‘Novembver’ 6 and was euthanized on
November 10. The cow had been milked during Odtbber 26—November 2. An
investigation identified 14 persons who drank unpasteurized milk collected from this
cow during this period. All 14 persons received rabies PEP. In addition, four persons
received PEP because of exposure to the rabid cow’s saliva during the 15 days

preceding her death.

Reported by: M McGuill, DVM, B Matyas, MD, B Werner, PhD, A DeMaria, Jr, MD, State
Epidemiologist, Massachusetts Dept of Public Health. Viral and Rickettsial Zoonoses

Br. Div of Viral and Rickettsial Diseases, National Center for Infectious Diseases; and
an EIS Officer, CDC.

Editorial Note

Management of mass human exposures to rabid animals requires public health officials
to balance knowledge of rabies epidemiology, risk for transmission, and pathogenesis
with the perceived risk for death among exposed persons. Because of the nearly 100%
case—fatality ratio of human rabies and the virtually complete effectiveness of PEP,
Mmany mass exposure incidents prompt administration of rabies immune globulin and

vaccine, even if the circumstances do not meet the criteria for exposure (1-3).

During 1990-1996, CDC received reports of 22 incidents of mass human exposures to
rabid or presumed-rabid animals in the United States, resulting in 1908 persons
receiving PEP (median: 33 persons per incident) (4). In Massachusetts during
1991-1995, the median cost for PEP was $2376 per person, including physician and
facility charges (5). Prolific administration of PEP in response to these incidents
strains the availability of rabies biologics, especially human rabies immune globulin,

which has a short shelf-life and tightly controlled distribution by the manufacturers.

An average of 150 rabid cattle have been reported to CDC in the United States each
year since 1990 (6). In addition to concerns about rabies transmission from animals to
humans through bites, rabid livestock raise the potential for foodborne transmission.

The National Association of State Public Health Veterinarians recommends against
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consuming tissues and milk from rabid animals (2). However, because rabies virus is
inactivated by temperatures below those used for cooking and pasteurization, eating

cooked meat or drinking pasteurized milk from a rabid animal is not an indication for
PEP.

Rabies virus can be transmitted by direct contact with infected material, such as
saliva from an animal infected with rabies, and mucous membranes, including the oral
and gastric mucosae (7). In addition to saliva and neural tissue, rabies virus also has
been detected in the kidney, prostate, pancreas, and other tissues and body fluids (8).
However, saliva and neural tissue are the primary proven vehicles for rabies virus in
naturally occurring cases. Anecdotal reports exist of rabies transmission by ingestion
of milk from rabid animals (e.g., from a rabid sheep to a nursing lamb) (7). In these
reports, the more conventional routes (e.g., bite or mucous membrane exposure) could

not be completely excluded.

Transmission of rabies virus in unpasteurized milk is theoretically possible. The risk
could be defined better if samples of milk and mammary tissue were collected from
rabid livestock and assayed for the presence, viability, and ihfectivity of rabies virus.
Regardless of the amount of viable rabies virus that may be shed in cows’ milk, the
theoretical risk for transmission of rabies from this route can be eliminated if all dairy

products are pasteurized before consumption.
References

1. Noah DL, Smith GM, Gotthardt JC, Krebs JW, Green D, Childs JE. Mass human
exposure to rabies in New Hampshire: exposures, treatment, and cost. Am J -
Public Health 1996; 86:1149-51.

2. National Association of State Public Health Veterinarians, Inc. Compendium of
animal rabies control, 1999. J Am Vet Med Assoc 1999; 214:198-202.

3. CDC. Human rabies prevention — United States, 1999: recommendations of
the Advisory Committee on Immunization Practices (ACIP). MMWR 1999;

~ 48(no. RR-1).

4. Rotz LD, Hensley JA, Rupprecht CE, Childs JE. Large—scale human exposures
to rabid or presumed rabid animals in the United States: 22 cases (1990—-1996).
J Am Vet Med Assoc 1998; 212:1198-200.

319



Kreindel SM, McGuill M Meltzer M, Rupprecht C, DeMaria A Jr. The cost of
rabies postexposure prophylaxis: one state’s experience. Public Health Rep
1998; 113:247-51. o

Krebs JW, Smith JS, Rupprecht CE, Childs JE. Rabies surveillance in the
United States during 1997. J Am Vet Med Assoc 1998; 213:1713-28.

. Afshar A. A review of non—bite transmission of rabies virus infection. British
Veterinary Journal 1979; 135:142-8. |

Debbie JG, Trimarchi GV. Pantropism of rabies virus in free—ranging rabid red
fox Vulpes fulva. J Wildl Dis 1970; 6:500—6.

320



MMWRA52 (7):125- 127

TANLEF—L GFR) 7 T R A BMECH I HBIMETIHEMEES
| T4 R3IUM, 2002 £

1993~1999 F, U4 Ay v UMIRIZBNT, B3 AR FFH CHEL B OR %L
BT RER, EATHERRERIC KV BT L,

FEMI 1 1992 4F 12 B, 66 RO BN T A, B, FOREL L OEREE L,
BE 2 A, $EEL. EHEVAHE, EMERHRERIC LV ABEL 72, MRI (BRILEMEGIE) TIET
ﬁ%ﬁﬁ%ﬁ%ﬁﬁ\mm%%ﬁﬁﬁ)Tﬁ@ﬁﬁ%ﬁ%%@\7H4V7mﬁ$—¥ﬂ
795 (CID) EWrai, #r ARICHE Lz, MRFRHEZAFTRICEY CID I—&T 5
MAMERIKIMIE 238D 72, B 1976 E0 67 4 R a2 2 ¥ W ALESCE o & TN THFH
L. FPET B INE CEEIC MO S H R E BT, BT+ R ¥
— (National Prion Disease Pathology Surveillance Center : NPDPSC) i X 5 #2 CH,
7Y AR R B RIEE DA o T
GEGI2: 199945 A, % Y ZINIEMRD 55 5O BUNETEE, SITFRRELZ L. 6
AICITFER, SEE, I47 0 —-XABRBOONTTZOARRE Lz, EEG FiA26 CID
LB S, T AIERAEL, AU X h=T Ak LIS, REEEAFTR L CJD
LB Ui, BHE FRIL LR b o RIS R ES TV, DAL R —A7
xAZ~H 12 ESMUTZA, 1980 ERUBRIE 1 BloASMThoiz, EHLT U A4 U HE
RERY ¥ — I L 2B AR T =2 Z 7 ay MEICE D 7V FUmaERd b
nrz,

JEF 3:1992F 6 A, 74 A3V UMIEED 65 MO BN SIERE, DEREE. A K
EEEZL. 1993 4 1 ALYy 7R L BB SN, 5 AICIXBHAEESTEE Y 1993
£ 8 AIZFELE L7z, MRmERSEA0RT R oClE, SHAlE RTBREE RN R B ZEHE J OMHIBRZERR BE 2
MaZEB0 7, ENLT VAV RREER Y 7 —IC L OHRETIZ CFD 227 2RAIERO b
nigholc, ZOBEF JER 1 ICLDTANVRT = LT = AZTYHRERS, VA A
SrL L MOMIZTAF I M, TUF 4 v mmar BTN (B ) THEMLT
Weo DAL RF— AT = AR B L ST D B B AR R O b O & LY T

321



Tl ERAE DI 45 BIF 34 BIB T AV FF—LT = ZZ T, 55 THIEE (E
LaFEED) Ui, BIENEMEASR (CWD) Th 2 RUEERIRIE (TSE) IO L
FEEDS HRPBRRER L E 2 DD, B, GEH 2 XERERAE LN TR T,
FIME L BAEOERZBEDHEEZIL, Vo Ara vy o MEE EE, HEERER
(Department of Agriculture, Trade, and Consumer Protection) 23{ERk L 7= CWD BEEE T
BHZRET 2560 1 KT A4 VIS RETh B,

322



February 21, 2003 / 52(07); 125-127

Fatal Degenerative Neuroldgic llinesses in
Men Who Participated in Wild Game
Feasts ——— Wisconsin, 2002

Creutzfeldt-Jakob disease (CJD) is a fatal neurologic disorder in humans. CJD is one
of a group of conditions known as transmissible spongiform encephalopathies (TSEs),
or prion diseases, that are believed to be caused by abnormally configured,
host—encoded prion proteins that accumulate in the central nervous tissue (7). CJD
has an annual incidence of approximately 1 case per million population in the United
States (/) and occurs in three forms: sporadic, genetically determined, and acquired
by infection. In the latter form, the. incubation period is measured typically in years.
Recent evidence that prion infection can cross the species barrier between humans
and cattle has raised increasing public health concerns about the possible
transmission to humans of a TSE among deer and elk known as chronic wasting
disease (CWD) (2). During 1993—1999, three men who participated in wild game
feasts in northern Wisconsin died of degenerative neurologic illnesses. This report
documents the investigation of these deaths, which was initiated in August 2002 and
which confirmed the death of only one person from CJD. Although no association"
between CWD and CJD was found, continued surveillance of both diseases remains

important to assess the possible risk for CWD transmission to humans.
Case Reports

Case 1. In December 1992, a Wisconsin man aged 66 years with a history of seizures
since 1969 sought treatment for recurring seizures, increasing forgetfulness, and
worsening hand tremors. Electroencephalographic (EEG) examination demonstrated
focal epileptiform activity and nonspecific diffuse abnormalities, but no specific
diagnosis was made. In February 1993, he was hospitalized for increasing confusion,
ataxia, and movement tremors of his extremities. A magnetic resonance image (MRI)
demonstrated mild, nonspecific enhancement along the inferior parasagittal occipital -
lobe. A repeat EEG showed bifrontal intermittent, short—interval, periodic sharp waves,

suggesting a progressive encephalopathy; a diagnosis of CJD was suspected. The man
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died later that month; neuropathologic examination of brain tissue during autopsy

indicated subacute spongiform encephalopathy, compatible with CJD.

The man was a lifelong h’unter who ate venison frequently. He hunted primaﬁly in
northern Wisconsin but also at least once in Montana. He hosted wild game feasts at
his cabin in northern Wisconsin from 1976 until shortly before his death. Fixed brain
tissue obtained during the autopsy was sent for analysis to the National Prion Disease
Pathology Surveillance Center (NPDPSC) and reexamined at the institution where the
autopsy was conducted. Histopathologic examination did not substantiate the
diégnosis of prion disease. In addition, 27 brain tissue sections were negative for
prions by immunostaining despite positive antibody reactions against other proteins

(controls), which indicated that other epitopes in the tissue samples were preserved.

Case 2. In May 1999, a Minnesota man aged 55 years with no previous history of a
neurologic disease sought evaluation and treatment following a 3—month history of
progressive difficLllty in writing and unsteadiness of gait. A computerized tomography
(CT) scan and MRI examination of his head did not indicate any abnormality. In June
1999, he was hospitalized following onset of dementia, speech abnormalities, and
myoclonic jerking. An EEG indicated left—hemispheric periodic sharp waves and
moderate generalized background slowing; CJD was diagnosed clinically. In July 1999,
following worsening symptoms and development of right upper extremity dystonia, the
patient died. Neuropathologic evaluation of brain tissue during autopsy demonstrated

widespread subcortical spongiform lesions, consistent with CJD.

The man was not a hunter but had a history of eating venison. He made an estimated
12 visits to the cabin where the wild game feasts were held, but he participated in only
one feast during the mid—1980s. Sections of fixed and frozen brain tissue obtained
during autopsy were analyzed at NPDPSC, and prion disease was confirmed by
immunohistochemical and Western blot testing. The Western blot characteristics and
prion disease phenotype in this patient were consistent with the most common form
of sporadic CJD, classified as M/M (M/V) 1 (3). Subsequent genetic typing confirmed
the presence of methionine homozygosity (M/M) at codon 129 of the patient’s prion

protein gene.

Case 3. In June 1992, a Wisconsin man aged 65 yéars sought treatment for
progressive slowing of speech, worsening memory, and personality changes. By

January 1993, his speech was reduced to one—word utterances. Neurologic
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examination showed a flat affect, decreased reflexes, and apraxia. A CT head scan
showed mild atrophy, and an EEG was normal. Pick’s disease was diagnosed. By May,
he was unable to perform any daily living activities; he died in August 1993.
Neuropathologic evaluation of brain tissue during autopsy showed symmetrical frontal
lobe cerebral cortical atrophy and mild temporal lobe atrophy. No Pick’s bodies or

spongiform lesions were observed.

The man had a history of eating venison and participated regularly in wild game feasts
held at the cabin owned by patient 1. He was a lifelong hunter and hunted mostly in
Wisconsin but also in Wyoming and British Columbia. No game was brought to the wild -
game feasts from his hunting trips outside of Wisconsin. Examination of fixed brain
tissue sent to NPDPSC demonstrated no lesions indicative of CJD, and
immunohistochemical testing with antibody to the prion protein did not demonstrate

the granular deposits seen in prion diseases.

VEpidemioIogic Investigation

Wild game feasts consisting of elk, deer, antelope, and othe’r game that occurred at a
cabin in northern Wisconsin owned by patient 1 began in 1976 and continued through
2002. These feasts typically involved 10——15 participants and usually occurred on
weekends before or during hunting seasons in the fall and occasionally in the spring.
Wild game brought to these feasts usually were harvested in Wisconsin, but three men
who attended these feasts reported hunting in the western United States and bringing

game back to Wisconsin. These activities took place in Colorado (near the towns of

Cortez, Trinidad, Collbran, Durango, and Meeker), Wyoming (near the toWns of Gilette

-and' Cody), and Montana (near the town of Malta). CWD was not known to be endemic

‘in these areas at the time that these hunting activities took place.

Information was obtained for 45 (85%) of 53 persons who were identiﬁed as possibly
participating in the wild game feasts; all were male. Information was obtained by direct
interview or from family members of decedents. Of the 45 persons, for whom
information was obtained, 34 were reported to have attended wild game feasts. Seven
of the 34 feast attendees were deceased, including the three patients. None of the
four other decedents had a cause of death attributed to or associated with a
degenerative neurologic disorder. None of the living participants had any signs or

symptoms consistent with a degenerative neurologic disorder.
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Reported by: JP Davis, MD, J Kazmierczak, DVM, M Wegner, MD, R Wierzba, Div of
Public Health, State of Wisconsin Dept of Health and Family Sves. P -Gambetti,
National Prion Disease Pathology Surveillance Center, Case Western Reserve
University, Cleveland, Ohio. L Schonberger, MD, R Maddox, MPH. E Belay, MD, Div of
Viral and Rickettsial Diseases, National Center for Infectious Diseases; V Hsu, MD,
EIS Officer, CDC. ‘

Editorial Note:

CWD was first described in the United States in the 1960s and classified as a TSE in
1978. Previously localized to a contiguous endemic area in northeastern Colorado‘and
southeast Wyoming, since 2000, CWD has been found in free—ranging deer or elk in
lllinois, Nebraska, New Mexico, South Dakota, Wisconsin, and outside the previously
known endemic areas of Colorade and Wyoming. CWD has been identified also in
captive deer or elk in Colorado, Kansas, Minnesota, Montana, Nebraska, Oklahoma,
South Dakota, and Wisconsin (4). Because a variant form of CJD, with specific
neuropathologic and molecular characteristics that distinguish it from sporadic CJD,
has been associated with eating cattle products infected with a prion that causes
bovine spongiform encephalopathy (5), concern has been raised about the possibility

that the prion associated with CWD might be transmitted to humans in a similar way.

In this investigation, because only one of the three cases in Wisconsin had
neuropathologic confirmation of a prion disease, no association could be made
between case participation in the wild game feasts and the development of CJD.
Although patient 2 had confirmed CJD, he was unlikely to have eaten CWD—-infected
venison at these feasts because venison and other game from outside Wisconsin that
was served at these feasts did not originate from known CWD—endemic areas, and the
man participated in the feasts only once. In addition, the prion disease in this case was
consistent with the most common form of sporadic CJD, without apparent unusual
neuropathologic or molecular characteristics that might occur if the prion related to

CWD had been responsible for the disease.

The findings in this report are subject to at least two limitations. First, not all members
participating in wild game feasts could be identified, and not all persons listed as
participating could be contacted for interviews. Second, interviews that were

conducted required recall of events that occurred up to 25 vears ago, limiting the
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detail or accuracy of events. However, the similar responses obtained from different

sources support the accuracy of the invéstigation findings.

A previous inyestigation of unusually young CJD patients in whom the transmission of
CWD was suspected also did not provide convincing evidence for a causal relationship
between CWD and CJD (2). However, limited epidemiologic investigations cannot rule
out the possibility that CWD might play a role in causing human illness. Ongoing
surveillance of CJD, particularly in states with CWD, is important to assess the risk, if
any, for CWD transmission to humans. Because the confirmation of CJD and the
detection of a new prion disease require neuropathologic study of brain tissue,
physicians are encouraged to contact NPDPSC (http://www.cjdsurveillance.com/;
telephone, 216—-368-0587) to confirm diagnoses of CJD and»to distinguish its various

subtypes. Because of the known severity of TSEs in humans and‘the possibility that
the CWD prion can affect humans, animals with evidence of CWD should be excluded
from the human food or animal feed chains. Hunters an\d wild venison consumers
should follow precautionary guidelines available from the Wisconsin Department of
AgricUlture, Trade, and Consumer Protection
(http://datcp.state.wi.us/core/consumerinfo) to prevent potential exposures td the
CWD agent. -
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Outbreaks of Gastrointestinal Iliness of
Unknown Etiology Associated with Eating
Burritos — United States, October
1997-October 1998 '

From October 1997 through October 1998, 16 outbreaks of gastrointestinal illness
associated with eating burritos occurred in Florida, Georgia, Illinois, Indiana, Kansas,
North Dakota, and Pennsylvania. All but one outbreak occurred in schools, and most
of the approximately 1700 persons affected were children. This report summarizes
investigationé of two of these outbreaks and describes the collaborative efforts of
CDC, the U.S. Department of Agriculture (USDA), and the Food and Drug
Administration (FDA) to identify the etiologic agent(s); these outbreaks may have
been caused by an undetected toxin or a new agent not previously associated with

illness.
Georgia

On March 23, 1998, the Hall County Health Department received a report that
students in an elementary school became ill after eating lunch. Health officials
obtained food and illness histories from 452 (77%) of the 584 students. A case was
defined as nausea, abdominal cramps, vomiting, or diarrhea within 24 hours in a person
after eating the school lunch on March 23. Of the 452 students, 155 (34%) had
illnesses meeting the case definition. Symptoms most commonly reported were
nausea (89%), headache (65%), abdominal cramps (53%), vomiting (29%), and diarrhea
(17%). The median incubation period was approximately 15 minutes (range: 5-25

minutes), and median duration of illness was 4.5 hours (range: 10 minutes—8 hours).

The children had access to nine foods during lunch. One hundred forty—five (48%) of
304 who ate burritos, and 10 (7%) of 148 who did not eat burritos became ill (relative
risk {RR} =7.1; 95% confidence interval {CI} =3.8-13.0). The burritos were produced by
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company A; the main ingredients were beef, chicken, pinto beans, seasoning, textured

vegetable protein, and tortillas.
Florida

On October 8, 1998, the Hillsborough County Health Department was notified that
students at 12 elementary schools became ill after eating lunch. Health officials
conducted investigations at two schools. A case was defined as nausea, abd,omihal :
cramps, or vomitingin a person after eating the school lunch on October 8. In both
schools, students who initially reported illness and classmates in the three classes
with the highest number of cases were interviewed. Twenty—seven cases were
identified. The predominant symptoms of the 14 ill children identified in one school
were abdominal cramps (88%), vomiting (62%), headache (62%), and nausea (39%). In the
other school, symptoms .among the 13 identified ill children were abdominal cramps
(82%), vomiting (55%), headache (27%), nausea (18%), and dizziness (18%).

Ina case;control study at one Schodl, eight (57%) of 14 case—patients and five ‘(13%)
of 38 well children ate burritos (odds ratio {OR} =8.8; 95% CI=1.8—47.6). in the other
school, 11 (85%) of 13 case-patients and 11 (33%) of 33 well children ate burritos
(OR=11.0; 95% CI=18-87.6). The tof‘tillas used to make the burritos were supplied by
company B; the fillings, beef at one school and beef and pinto beans at the other, were

made in the two school kitchens.
Summary Findings

During October 1997-March 1998, burritos from threev outbreaks of gastrointéstinal
illness were traced to company A, and during May—October 1998, burritos frorﬁ
another 13 outbreaks were traced to company B. Three outbreaks weré linked to
chicken and bean burritos, pork—sausage and egg burkitos, and beefkburritos:; the other
13 were linked to beef and pinto bean burritos. All burritos used tortillas' made with
wheat flour. The burritos were distributed frozen and prepackaged except in Flbrida,

where the filling was prepared locally.

The major symptoms were hausea, headache, abdominal cram'ps, and vomiting,
typically beginning within 60 minutes after eating a burrito and lasting less than 24

hours. No one was hospitalized.
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USDA requested that both companiés A and B initiate timely national recalls, and
approximately 2 million lbs of burritos were recalled or withheld from distribution.

Company A and its tortilla supplier were unrelated to company B and its supplier.

Reported by: G Holcomb, Jr, PL Lacey, Hall County Environmental Health, Hall County
Health Dept, Gainesville; TW McCoy, MA Stancil, MD, Health District 2- JA Benson, LL
Cobb, ML Ray, MM Park, PhD, EA Franko, DrPH, MF Scarborough, PA Blake, MD,
State Epidemiologist, Div of Public Health, Georgia Dept of Human Resources. MM
Simons, L Dauphinais, Aberdeen Area Indian Health Svc, Minot: PJ Vukelic, MS, KJ
Kruger, LA Shireley, MS, State Epidemiologist, North Dakota Dept of Health. E Gregos,
Hillsborough County Heafth Dept, Tampa; M Friedman, MPH, N Richey, R Hammbnaf
PhD, Bur of Environmental Epidemiology, Florida Dept of Health. T Monroe, MD,
Kansas Dept of Health and Environment. J Cheek, MD, Indian Heafth Svc |
Headquarters, Albuguerque, New Mexico. Center for Food Safety and Applied
Nutrition and Office of Regional Operations, Food and Drug Administration. Office of
Public Health and Science, Food Safety and Inspection Svc, US Dept of Agriculture.
Hea/th. Studies Br, Div of Environmental Hazards ané’ Health Effects, National Center.
for Environmental Health; Food’borne and Diarrheal Diseases Br, Div of Bacterial and

Mycotic Diseases, National Center for Infectious Diseases,; and EIS officers, CDC.
Editorial Note:

Data from the two outbreaks described in this report and the other 14 outbreaks
indicate that the symptoms, incubation period, and duration of illness were similar. The
variations in symptoms in the outbreaks in Florida and Georgia could be associated
with differences in case finding methods. Epidemiologic investigations in several of the
other outbreaks also have implicated burritos, which consisted of meat or vegetable
filling wrapped in a tortilla. Data from the Florida outbreak suggest that the etiologic
agent was in the tortillas because the filling was made locally. Outbreaks associated
with products made by two unrelated companies that used different tortilla suppliers
suggest that the agent was an ingredient common to the products made by both
companies. No common first—line suppliers were identified; however, whether the

source of any ingredients was shared has not been determined.

The short incubation periods suggest that a preformed toxin or other short—acting
agent was the cause of illness. Possible agents include bacterial toxins (e.g.,

Staphylococcus aureus enterotoxin and Bacillus cereus emetic toxin); mycotoxins
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(e.g., deoxynivalenol {DON}, acetyl-deoxynivalenol, and other tricothecenes), trace
metals, nonmetal ions (e.g., fluorine, bromine, and iodine), plant toxins (e.g., alkaloids
such as solanines, opiates, ipecac, and ergot; lectins such as phytohemagglutinin; and
glycosides), pesticides (e.g., pyrethrins, organophosphates, and chlorinated
hydrocarbons), food additives (e.g., bromate, glutamate, nitrite, salicylate, sorbate, and
sulfite), detergents (e.g., anionic detergents and quaternary amines), fat—soluble |
vitamins, spoilage factors (e.g., biogenic amines, putrefaction, and free fatty acids), or
an unknown toxin. Mass sociogenic illness is an unlikely explanation based on the

number of different sites where outbreaks have been reported over a short interval

“and the link to only two companies.

B. cereus emetic toxin and S. aureus enterotoxin are common causes of food
poisoning, but headache is not usually a prominent feature, and most outbreaks traced

to these toxins have incubation periods of 2—4 hours, which is longer than observed in

- these outbreaks (1,2). Food samples from five outbreaks were negative for B. cereus

and S. aureus by culture and toxin analysis; testing from these same outbreaks for

alkaloids, biogenic amines, and pesticides also did not identify the causative agent.

Some metals, such as cadmium, copper, tin, and zinc, can irritate mucosal membranes
and cause gastrointestinal illness after short incubation periods; however, only
elemental aluminum was mildly elevated in the burrito samples, and there is no
evidence that it causes these symptoms (3, 4). Several plant toxins, such as
phytohemagglutinin, may survive cooking and cause gastrointestinal symptoms;
however, previous outbreaks associated with phytohemagglutinin have been linked to

red kidney beans and not pinto beans (5).

Outbreaks with symptoms and incubation periods similar to those described in this
report have occurred in China and India, where illness has been linked to conéumption
of products made with grains contaminated with fungi. These fungi produce
heat-stable tricothecene mycotoxins called vomitoxin (6). In China, 35 outbreaks
affecting 7818 persons during 1961-1985 were attributed to cohsumption of foods
made with moldy grain (7). Corn and wheat samples collected during two outbreaks
had higher levels of DON than those collected at other times. In India in 1987, 97
persons consumed wheat products following heavy rains (8). DON and other

tricothecene mycotoxins were detected in the implicated wheat products, and

" extracted toxins caused vomiting in laboratory tests on puppies (8). High doses of

DON are known to cause vomiting in pigs (9). Laboratory testing from burrito samples
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from some of the U.S. outbreaks in this report detected DON within the acceptable
FDA advisory level of 1 ppm for finished wheat products (10). However, the possibility

remains that a mycotoxin is the cause.

To facilitate coordination of outbreak investigation and traceback activities, local
health departments are encouraged to report immediately any outbreaks
characterized by an incubation period of less than 1 hour, duration of less than 1 déy,
and symptoms including nausea, headache, abdominal cramps, and vomiting regardless
of the suspected vehicle through state health departments to CDC. CDC
recommends that vomitus, serum, stool, and urine specimens be obtained from at
least 10 ill persons, if possible, in each outbreak and that any leftover food samples

and shipping containers be saved.

In addition to testing food specimens for specific toxins and agents, laboratories at
USDA, FDA, and CDC are examining these specimens by cell culture assays, biologic
toxicity assays, and chemical analyses for toxins. The interagency investigating team
seeks to collaborate with groups capable of analyzing suspect burritos and tortillas to
identify the etiologic agent. Additional infofmation is available from CDC’s Foodborne
and Diarrheal Diseases Branch, Division of Bacterial and Mycotic Diseases, National
Center for Infectious Diseases, telephone (404) 639-2206.
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