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BOTULISM
INTESTINAL BOTULISM, formerly
INFANT BOTULISM ICD-9 005.1; ICD-10A05.1

1. Identification--There are three forms of botulism--foodborne (the classic form), wound and intestind (infant and
adult) botulism. The dte of toxin production is different for each of the forms but al share the flaccid pardyss that
results from bottilinum neurotoxin. Intestind botulism has been proposed as the new designation for what had been
cdled infant botulism. This new name has not been officidly accepted as of mid-1999, but will be generdly used in this
chepter ingtead of infant botulism.

Foodbor ne botulism is a severe intoxication resulting from ingestion of preformed toxin present in contaminated
food. Theillnessis characterized by acute bilatera crania nerve impairment and descending weskness or paralyss.
Visud difficulty (blurred or double vision), dysphagia and dry mouth are often the first complaints. These symptoms
may extend to a symmetrical flaccid pardysisin aparadoxicaly dert person. Vomiting and condtipation or diarrheamay
be present initidly. Fever is dsent unless a complicating infection occurs. The case-fatdity rate in the USA is 5%-
10%. Recovery may take months.

In wound botulism the same clinica picture is seen fter the causative organism contaminates awound in which
anaerobic conditions develop.

Intestinal (infant) botulism isthe most common form of botulism in the USA,; it results from ingestion of Clogtridium
botulinum spores with subsequent outgrowth and in-vivo toxin production in the large intestine. 1t affects infants under
1 year of age dmost exclusively, but can affect adults who have dtered Gl anatomy and microflora. Theillness
typicaly begins with congtipation, followed by lethargy, listlessness, poor feeding, ptoss, difficulty swalowing, loss of
head control, hypotonia extending to generdized weakness (the "floppy baby") and, in some cases, respiratory
insufficiency and arest. Infant botulism has awide spectrum of clinica
Severity, ranging from mild illness with gradua onset to sudden infant desth; some studies suggest thet it may cause an
estimated 5% of cases of sudden infant death syndrome (SIDS). The case-fatality rate of hospitalized casesin the
USA isless than 1%; without access to hospitals with pediatric intensive care units, more would die.

Diagnosis of foodborne botulism is made by demonstration of botulinum toxin in serum, stool, gastric aspirate or
incriminated food; or by culture of C. botulinum from gastric aspirate or ool inaclinica case. Identification of
organismsin a suspected food is hel pful but not diagnostic because botulinum spores are ubiquitous; the presence of
toxin in a suspected contaminated food sourceis more sSgnificant. The diagnosis may be accepted in a person with the
clinica syndrome who had consumed afood item incriminated in alaboratory confirmed case. Wound botulism is
diagnosad by toxin in serum or by positive wound culture. Electromyography with rapid repetitive stimulation can be
useful in corroborating the clinicd diagnogisfor dl forms of botulism.

The diagnogs of intestind botulism is established by identification of C. botulinum organisms and/or toxin in patient's
feces or in autopsy specimens. Toxin israrely detected in the sera of patients.

2. I nfectious agent--Foodborne botulism is caused by toxins produced by Clostridium botulinum, a spore forming
obligate anaerobic bacillus. A few nanograms of the toxin can causeillness. Most human outbresks are due to types
A, B, Eandrardy totype F. Type G has been isolated from soil and autopsy specimens but an etiologic rolein
botulism has not been established. Type E outbresks are usudly relaed to fish, seafood and meat from marine
mammas

Toxin is produced in improperly processed, canned, low acid or akaine foods, and in pasteurized and lightly cured
foods held without refrigeration, especiadly in artight packaging. The toxin is destroyed by boiling; inactivation of
spores requires much higher temperatures. Type E toxin can be produced dowly a temperatures as low as 3°C
(37.4°F), which is lower than thet of ordinary refrigeration.



Most cases of infant botulism have been caused by type A or B. A few cases (toxin types E and F) have been
reported from neurotoxigenic clostridid species C. butyricum and C. baratii, respectively.

3. Occurrence--Worldwide; sporadic cases, family and generd outbreaks occur where food products are prepared
or preserved by methods that do not destroy the spores and permit toxin formation. Casesrarely result from
commercially processed products; outbresks have occurred from contamination through cans damaged after
processing. Cases of intestina botulism have been reported from five continents. Ada, Australia, Europe, and North
and South America. The actud incidence and distribution of intestind botulism are unknown because physician
awareness and diagnodtic testing remain limited, as demongtrated by areview of intestina botulism cases reported
between 1976, when it was first recognized in California, and the beginning of 1999. Of the 1,700
cumulative global casetotal, over 1,400 were reported by the USA, with close to haf of those cases reported by
Cdifornia. Internationdly, about 150 cases have been detected in Argenting; less than 20 each in Australia and Japan,
lessthan 15 in Canada; and about 30 from Europe (mostly Italy and the UK), with scattered reports from Chile, China,
|srael and Y emen.

4. Reservoir --Spores are ubiquitous in soil worldwide; they are frequently recovered from agricultura products,
including honey. Spores are dso found in marine sediments and in the intesting tract of animas, including fish.

5. Mode of transmission--Foodborne botulism is acquired by ingestion of food in which toxin has been formed,
predominantly after inadequate hesting during preservation and without subsegquent adequate cooking. Most poisonings
in the USA are due to home canned vegetables and fruits; mest is an infrequent vehicle. Severd outbresks have
recently occurred following consumption of uneviscerated fish. Cases associated with baked potatoes and improperly
handled commercia potpies have been reported. One recent outbreak was attributed to sautéed onions, two othersto
minced garlic in oil. Some of these recent outbreaks originated in restaurants. Newer varieties of certain garden foods
such astomatoes, formerly considered too acidic to support growth of C. botulinum, may no longer be low hazard
foods for home canning.

In Canada and Alaska, outbreaks have been associated with seal mesat, smoked salmon and fermented salmon eggs.
In Europe, most cases are due to sausages and smoked or preserved meats; in Japan, to seafood. These differences
have been attributed in part to the greater use of sodium nitrite for preserving meets in the USA.

Wound botulism cases often result from contamination of the wounds by ground-in soil or gravel or from improperly
treated open fractures. Wound botulism has been reported among chronic drug abusers (primarily in derma aboscesses
from subcutaneous injection of heroin and dso from sinugtisin cocaine "sniffers’).

Intestina botulism arises from ingestion of botulinum spores that then germinate in the colon, rather than by ingestion
of preformed toxin. Possible sources of spores for infants are multiple, and include foods and dust. Honey, fed on
occasion to infants, can contain C. botulinum spores.

6. Incubation period--Neurologic symptoms of foodborne botulism usually appear within 12-36 hours, sometimes
severd days, after eating contaminated food. In generd, the shorter the incubation period, the more severe the disease
and the higher the case-fatdity rate. The incubation period of intestina botulism in infantsis unknown, snce the precise
time that the infant ingested the causal botulinum spores cannot be determined.

7. Period of communicability--Despite excretion of C. botulinum toxin and organisms at high levels (ca. 10°
organisms/g) in the feces of intestina botulism patients for weeks to months after onset of illness, no ingtance of
secondary person to person transmission has been documented. Foodborne botulism patients typicaly excrete the



toxin and organisms for shorter periods.

8. Susceptibility and resistance--Susceptibility is generd. Almogt dl patients hospitdized with intestina botulism
have been between 2 weeks and 1 year of age; 94% were less than 6 months, and the median age a onset was 13
weeks. Cases of intestind botulism have occurred in dl mgor racid and ethnic groups. Adults with specid bowel
problems leading to unusud Gl flora (or with aflora unintentionaly dtered by antibiotic trestment for other purposes)
may be susceptible to intestind botulism.

9. Methods of control—

A. Preventive Measures:

1)
2)

3)

4)

Ensure effective control of processing and preparation of commerciadly canned and preserved foods.
Educate those concerned with home canning and other food preservation techniques regarding the proper
time, pressure and temperature required to destroy spores, the need for adequately refrigerated storage
of incompletely processed foods, and the effectiveness of boailing, with stirring, home canned vegetables
for at least 10 minutes to destroy botulinum toxins.

C. botulinum may or may not cause container lids to bulge and the contents to have "off-odors." Other
contaminants can aso cause cans or bottle lidsto bulge. Bulging containers should not be opened, and
foods with off-odors should not be eaten or "taste tested.” Commercid cans with bulging lids should be
returned unopened to the vendor.

Although C. botulinum spores are ubiquitous, identified sources such as honey, should not be fed to
infants.

B. Control of patient contacts and the immediate environment:

1)

2)
3)

4)

5)

6)

Report to local hedth authority: Case report of suspected and confirmed cases obligatory in most states
and countries, Class 2A (see Communicable Disease Reporting); immediate telephone report indicated.
Isolation: Not required, but handwashing isindicated after handling soiled digpers.

Concurrent disnfection: The implicated food(s) should be detoxified by boiling before discarding, or the
containers broken and buried deeply in soil to prevent ingestion by animas. Contaminated utensils should
be sterilized by boiling or by chlorine disinfection to activate any remaining toxin.

Usud sanitary disposd of feces from infant cases. Termind cleaning.

Quarantine: None.

Management of contacts. None for smple direct contacts. Those who are known to have eaten the
incriminated food should be purged with cathartics, given gastric lavage and high enemas and kept under
close medical observation. The decision to provide presumptive trestment with polyvaent (equine AB or
ABE) antitoxin to asymptomatic exposed individuas should be weighed carefully: balance the potentia
protection when antitoxin is administered early (within 1-2 days after esting the implicated med) againgt
therisk of adverse reactions and sengtization to horse serum.

Investigation of contacts and source of toxin: Study recent food history of thoseill, and recover al
suspected foods for gppropriate testing and disposa. Search for other cases of botulism to rule out
foodborne botulism.



7) Specific treatment: Intravenous adminigtration as soon as possible of 1 vid of polyvaent (AB or ABE)
botutinum antitoxin, available from CDC, Atlanta, through state hedlth departments is considered a part of
routine treetment (the emergency telephone number a CDC for botulism cals during regular office hours
is 404-639-2206; and after hours and on weekends is 404-639-2888). Serum should be collected to
identify the specific toxin before antitoxin is administered, but antitoxin should not be withheld pending test
results. Most important isimmediate access to an intensive care unit so thet respiratory failure, the usud
cause of degath, can be anticipated and managed promptly. For wound botulism, in addition to antitoxin,
the wound should be debrided and/or drainage established, and appropriate antibiotics (e.g., penicillin)
administered.

Inintestina botulism, meticulous supportive care is essential.  Equine botulinum antitoxin is not used
because of the hazard of sengtization and angphylaxis. An investigationd human derived botulind
immune globulin (BIG) is currently available for the trestment only of infant botulism patients under an
FDA agpproved open-labe Treatment Investigational New Drug protocol from the Cdifornia
Department of Hedlth Services. Information on BIG for the "empiric” trestment of suspected intestina
botulism in infants can be obtained from the California Department of Health Services at 510-540-2646
(24-hour line). Antibiotics do not improve the course of the disease, and aminoglycoside antibioticsin
particular may worsen it by causing a synergistic neuromuscular blockade. Thus, antibiotics should be
used only to treat secondary infections. Assisted respiration may be required.

C. Epidemic measures. Suspicion of asngle case of botulism should immediately raise the question of agroup
outbresk involving afamily or others who have shared a common food. Home preserved foods should be
the prime suspect until ruled out, athough restaurant foods or widely distributed commercialy preserved
foods are occasionally identified as the source of intoxication and pose afar greater threet to the public
hedth.

In addition, because recent outbreaks have implicated unusua food items, even theoreticdly
unlikely foods should be consdered. When any food isimplicated by epidemiologic or laboratory findings,
immediate recall of the product is necessary, asisimmediate search for people who shared the suspected
food and for any remaining food from the same source. Any remaining food may be smilarly contaminated;
such food, if found, should be submitted for laboratory examination. Sera, gastric aspirates and stool from
patients and (when indicated) from others exposed but not ill should be collected and forwarded immediately
to areference laboratory before adminigtration of antitoxin

D. Disaster implications. None.

E. International measures. Commercid products may have been distributed widely; internationd efforts may
be required to recover and test implicated foods. International common source outbresks have occurred.

F. Bioterrorism measures. Botulinum toxins can be easly used by terrorists. Although the greatest threat may
be via aerosol use, the more common threat may be viaits use in food and drink. The occurrence of even a
single case of botulism, especidly if thereis no obvious source of an improperly preserved food should raise
the possibility of deliberate use of botulinum toxin. All such cases should be reported immediately so that
appropriate investigations can be initiated without delay.



DIARRHEA, ACUTE ICD-9 001-009; ICD-10 AOO-A09

Diarrhea is often accompanied by other clinica sgns and symptomsincluding vomiting, fever, dehydration and
eectrolyte disturbances. It isasymptom of infection by many different bacterid, vira and paragitic enteric agents. The
gpecific diarrhed diseases-cholera, shigelloss, sdmondloss, Escherichia coli infections, yersniods, giardias's,
Campylobacter enteritis, cryptosporidioss and vird gastroenteropathy--are each described in detail under individual
ligtings dsewherein thisbook. Diarrhea can dso occur in association with other infectious diseases such as maariaand
meades, aswell as chemica agents. Change in the enteric florainduced by antibiotics may produce acute diarrhea by
overgrowth and toxin production by Clostridium difficile.

Approximately 70%-80% of the vast number of sporadic diarrhed episodes in people vigting treatment facilitiesin
less developed countries could be diagnosed etiologicaly if the complete battery of newer |aboratory tests were
avallable and utilized. Inthe USA, where 5 million cases per year are estimated to occur and gpproximately 4 million
are seen by a health care provider, the comparable figure is about 45% of cases. Inthe USA, the mgority of diarrhed
illnessis caused primarily by vird agents, and the most common cause of gastroenteritisisrotavirus. A smdler
proportion of diarrhed disease in the USA is attributed to bacterid pathogens such asE. coli, Salmonella and Shigella
species, Vibrio species, and Cl. difficile.

From apracticd clinica standpoint, diarrhed illnesses can be divided into six clinical presentations:

1) smple diarrhea, managed by ord rehydration with solutions containing water, glucose and eectrolytes, with its
specific etiology not important in managemen;

2) bloody diarrhea (dysentery), caused by organisms such as Shigella, E. coli O157:H7 and certain other organisms,

3) persstent diarrheathat lasts at least 14 days;

4) severe purging as seenin cholerg;

5) minima diarrhea, associated with vomiting, typica of some vird gagroenteritides, and illness from the toxins, such
asthose of Saphylococcus aureus, Bacillus cereus or Cl. perfringens,; and

6) hemorrhagic colitis, with watery diarrhea containing gross blood but without fever or feca leukocytes.

The detalls pertaining to the individua diseases are presented in separate chapters



DIARRHEA CAUSED BY
ESCHERICHIA COLI ICD-9 008.0;
ICD-10 A04.0-AO4.4

Strains of Escherichia coli that cause diarrheaare of Six mgor categories: 1) enterohemorrhagic; 2) enterotoxigenic;
3) enteroinvasive; 4) enteropathogenic; 5) enteroaggregeative; and 6) diffuse-adherent. Each category has a different
pathogenesis, possesses distinct virulence properties, and comprises a separate set of O:H serotypes. Differing clinica
syndromes and epidemiologic patterns may also be seen.

|. DIARRHEA CAUSED BY
ENTEROHEMORRHAGIC
STRAINS ICD-9 008.0; ICD-10 A04.3

(EHEC, Shiga toxin producing E. coli [STEC], E. coli 0157:H7,
Verotoxin producing E. coli) [VTEC]

1. Identification--This category of diarrheogenic E.Coli was recognized in 1982 when an outbreak of hemorrhagic
colitis occurred in the USA and was shown to be due to an unusud serotype, E. coli O157:H7, that had not
previoudy been incriminated as an enteric pathogen. The diarrhea may range from mild and nonbloody to stools that
arevirtudly al blood but contain no fecd leukocytes. The most feared clinical manifestations of EHEC infection are the
hemolytic uremic syndrome (HUS) and thrombotic thrombocytopenic purpura (TTP). Approximately 2-7% of
subjects who manifest EHEC diarrhea progress to develop HUS.  EHEC daborate potent cytotoxins called Shiga
toxins 1 and 2. Shigatoxin 1 isidentica to Shigatoxin daborated by Shigella dysenteriae 1; notably, HUSisaso a
well recognized savere complication of S dysenteriae 1 disease.  Previoudy, these toxins were called verotoxins 1
and 2 or Shigarliketoxins | and 1. Elaboration of these toxins depends on the presence of certain phages carried by the
bacteria. In addition, EHEC gtrains harbor a virulence plasmid that is involved in attachment of the bacteriato intestina
mucosa. Mogt EHEC drains have within their chromosome a pathogenicity idand that contains multiple virulence genes
encoding proteins that cause attaching and effacing lesions of the human intestind mucosa

In North America mogt strains of the most common EHEC serotype, O157:H7, can be identified in stool cultures by
their inability to ferment sorbitol in media such as MacConkey-sorbitol (used to screen for E. coli O157:H7). Sinceitis
now recognized that some EHEC gtrains ferment sorbitol, other techniques to detect EHEC must be employed. These
include demongtrating the ability to €laborate Shiga toxins, serotyping to identify characteristics serotypes; or the use of
DNA probes that identify the toxin genes, the presence of the EHEC virulence plasmid or specific sequences within the
pathogenicity idand. Lack of fever in most patients can help to differentiate this from shigdlosis and dysentery caused
by enteroinvasive srains of E. coli or by Campylobacter.

2. Infectious agent--While the main EHEC serotype in North Americais E. coli O157:H7, other serotypes such as
026:H11, 0111:H8, 0103:H2, 0113:H21, and 0104:H21 have been implicated.

3. Occurrence--These infections are now recognized to be an important problem in North America, Europe, South
Africa, Japan, the southern cone of South Americaand Audirdia Their relative importance in the rest of the world is
lesswell established. Serious outbreaks, including cases of hemorrhagic calitis, HUS, and some degths, have occurred
inthe USA from inadequately cooked hamburgers, unpasteurized milk, gpple cider (made from gpples that were
probably contaminated by cow manure) and dfafa sprouts.



4. Reser voir--Céttle are the most important reservoir of EHEC; humans may aso serve as areservoir for person to
person transmission. There isincreasing evidence that in North America deer may aso serve as areservoir.

5. Mode of transmission--Transmisson occurs mainly by ingestion of contaminated food; aswith Salmonélla, it is
most often due to inadequately cooked beef (especidly ground beef) and also raw milk and fruit or vegetables
contaminated with ruminant feces. Aswith Shigella, transmission aso occurs directly from person to person, in
families, child care centers and custodid indtitutions. Waterborne transmission has aso been documented; one
outbreak was associated with swvimming in a crowded lake and one was caused by drinking contaminated
unchlorinated municipa water.

6. Incubation period--Typicaly rdatively long, ranging from 2 to 8 days, with amedian of 3-4 days.

7. Period of communicability--The duration of excretion of the pathogen, whichistypicaly for aweek or lessin
adults but 3 weeksin onethird of children. Prolonged carriage is uncommon.

8. Susceptibility and resistance--The infectious dose is very low. Little is known about differencesin susceptibility
and immunity. Old age appearsto be arisk factor, so hypochlorhydria may be afactor contributing to susceptibility.
Children lessthan 5 years of age are a greatest risk of developing HUS.

9. M ethods of control--

A. Preventive measures. The potentid severity of this disease cadlsfor early involvement of the locd hedth
authorities to identify the source and apply appropriate specific preventive measures. As soon as the diagnoss
IS sugpected, it is of paramount importance to block person to person transmission by ingructing family
members in the necessity for frequent (and especialy postdefecatory) handwashing with sogp and water,
disposal of soiled digpers and human waste, and prevention of food and beverage contamination. Measures
likely to reduce the incidence of illness include the following:

1) Manage daughterhouse operations to minimize contamination of mest by anima intestind contents.

2) Peasteurize milk and dairy products.

3) Irradiate beef, especialy ground besf.

4) Heat beef adequately during cooking, especidly ground beef. The USDA Food Safety Inspection Service
and the 1997 FDA Food Code recommend cooking ground beef to an interna temperature of 155°F
(68°C) for at least 15-16 seconds. Reliance on cooking until al pink color isgoneisnot asreliable as
using amesat thermometer.

5) Protect, purify and chlorinate public water supplies; chlorinate swvimming pools.

6) Ensure adequate hygienein childcare centers, especidly frequent handwashing with sogp and water.

B. Control of patient, contacts and the immediate environment:

1) Report to locd hedth authority: Casereport of E. coli O157:H7 infection is obligatory in many sates
(USA) and countries, Class 2B (see Communicable Disease Reporting). Recognition and reporting of
outbreaks is especialy important.

2) Isolation: During acute iliness, enteric precautions. Because of the extremely smal infective dose, infected
patients should not be employed to handle food or to provide child or patient care until 2 successive



E.

3)

4)
5)

6)

7)

negative fecal samples or rectal swabs are obtained (collected 24 hours apart and not sooner than 48 hours
after the last dose of antimicrobials).

Concurrent disinfection: Of feces and contaminated articles. In communities with a modern and adequate
sewage digposad system, feces can be discharged directly into sewers without preliminary disinfection.
Termind deaning.

Quarantine: None.

Management of contacts. When feasible, contacts with diarrhea should be excluded from food handling
and the care of children or patients until the diarrhea ceases and 2 successive negative stool cultures are
obtained. All contacts should be carefully indoctrinated in the need for thorough handwashing after
defecation and before handling food or caring for children or patients.

Investigation of contacts and source of infection: Cultures of contacts should generdly be confined to food
handlers, attendants and children in child care centers and other Situations where the spread of infection is
particularly likely. Culture of suspected foods is relatively nonproductive in sporadic cases.

Specific treetment: FHuid and eectrolyte replacement isimportant when diarrheais watery or there are
sgns of dehydration (see Cholera, 9B7). Therole of antibacterid trestment of infectionswith E. coli
0157:H7 and other EHEC is uncertain. Some evidence suggests that treatment with TMP-SM X
fluorquinolones and certain other antimicrobias may precipitate complications such as HUS.

Epidemic measures:

1)

2)

3)
4)
5)
6)

7)
8)

Report at once to the locd health authority any group of acute bloody diarrhea cases, even in the absence
of specific identification of the causa agent.

Search intengvey for the specific vehicle (food or water) by which the infection was transmitted, evauate
potentia for ongoing person to person tranamission, and use the results of epidemiologic investigations to
guide specific control measures.

Exclude use of and trace the source of suspected food; in large common-source foodborne outbreaks,
prompt recall may prevent many cases.

If awaterborne outbreak is suspected, issue an order to boil water and chlorinate suspected water supplies
adequately under competent supervison or do not use them.

If a swimming-associated outbreak is suspected, close pools or beaches until chlorinated or shown to be
free of fecd contamination and until adequate toilet facilities are provided to prevent further contamination
of water by bathers.

If amilkborne outbresk is suspected, pasteurize or boil the milk.

Prophylactic adminigration of antibioticsis not recommended.

Publicize the importance of handwashing after defecation; provide sogp and individual paper towels if
otherwise not available.

Disaster implications: A potentia problem where persond hygiene and environmenta sanitation are
deficient (see Typhoid fever, 9D).

I nternational measures. WHO Collaborating Centres.



I1. DIARRHEA CAUSED BY
ENTEROTOXIGENIC

STRAINS ICD-9 008.0; ICD-10 A0O4.1
(ETEC)

1. Identification--A mgor cause of travelers diarrheain people from industridized countries who visit less
developed countries, this bacterid disease is dso an important cause of dehydrating diarrheain infants and
children in less developed countries. Enterotoxigenic strains may behave like Vibrio cholerae in producing a
profuse watery diarrhea without blood or mucus. Abdomina cramping, vomiting, acidos's, prostration and
dehydration can occur, and low grade fever may or may not be present; the symptoms usudly last fewer than 5
days.

ETEC can be identified by demongirating enterotoxin production, by immunoassays, bioassays or by DNA
probe techniques that identify LT and ST genes (for heat |abile and heat stable toxins) in colony blots.

2. Infectious agent--ETEC daborate a heet labile enterotoxin (LT), aheat stable toxin (ST) or both toxins
(LT/ST). The most common O serogroups include 06, 08, 015, 020, 025, 027, 063, 078, 080, 0114,
0115, O128ac, 0148, 0153, 0159 and O167.

3. Occurrence--An infection primarily of developing countries. During the first 3 years of life, childrenin
developing countries experience multiple ETEC infections which leads to the acquigition of immunity;
consequently, illness in older children and adults occurs less frequently. Infection occurs among travelers from
industrialized countries who visit less developed countries. Severd outbresks of ETEC infection have occurred
recently in the USA.

4. Reservoir--Humans. ETEC infections are largely species specific; people condtitute the reservoir for
drains causng diarrheaiin humans.

5. Mode of transmission--Contaminated food and, |ess often, contaminated water. Transmission via
contaminated weaning foods may be particularly important in infection of infants. Direct contact transmisson
by fecally contaminated handsis believed to berare.

6. Incubation period--Incubations as short as 10-12 hours have been observed in outbreaks and in volunteer
sudieswith certain LT-only and ST-only strains. Theincubation of LT/ST diarrheaiin volunteer studies has
usualy been 24-72 hours.

7. Period of communicability--For the duration of excretion of the pathogenic ETEC, which may be
prolonged.

8. Susceptibility and resistance--Epidemiologic studies and rechalenge studies in volunteers clearly
demondrate that serotype specific immunity is acquired following ETEC infection. Multiple infections with
different serotypes are required to develop broad-spectrum immunity against ETEC.



9. Methods of control--
A. Preventive measures:

1) For generd measures for prevention of fecal-oral spread of infection, see Typhoid fever, 9A.

2) For adult travelers going for short periods of time to high risk areas where it is not possible to obtain safe
food or water, the use of prophylactic antibiotics may be considered; norfloxacin, 400 mg daily, has been
shown to be effective. However, amuch preferable approach isto initiate very early trestment, beginning
with the onset of diarrhea (e.g., after the second or third loose stool). (See section 9B7, below.)

B. Control of patient, contacts and the immediate environment:

1) Report to locd hedth authority: Obligatory report of epidemics; no individua case report, Class 4 (see
Communicable Disease Reporting).

2) Isolation: Enteric precautions for known and suspected cases.

3) Concurrent disnfection: Of dl fecd discharges and soiled articles. In communities with a modern and
adequate sewage disposa system, feces can be discharged directly into sewers without preliminary
dignfection. Thorough termind cleaning.

4) Quarantine: None.

5) Immunization of contacts: None.

6) Investigation of contacts and source of infection: Not indicated.

7) Specific treetment: Electrolyte-fluid therapy to prevent or treat dehydration is the most important measure
(see Cholera, section 9B7). Most cases do not require any other therapy. For severetravelers diarrheain
adults, early trestment with loperamide (Imodium®) (not for children) and an antibiotic such asa
fluoroquinolone (ciprofloxacin PO 500 mg twice daily) or norfloxacin (PO 400 mg daily) for 5 days.
Fluoroquinolones are used asinitid therapy because many ETEC srains worldwide are resstant to a
variety of other antimicrobials. However, if loca strains are known to be senstive, TMP-SMX (PO) (160
mg-800 mg) twice daily or doxycycline (PO) (100 mg) once dally, for 5 days are useful. Feeding should
be continued, according to the patient's appetite.

C. Epidemic measures. Epidemiologic investigation may be indicated to determine how transmisson is
occurring.

D. Disaster implications: None.

E. International measures. WHO Collaborating Centres.

[ll. DIARRHEA CAUSED BY

ENTEROINVASIVE

STRAINS ICD-9 008.0; ICD-10 A04.2
(EIEC)

1. Identification--This inflammeatory disease of the gut mucosa and submucosa caused by EIEC grains of E. coli
closaly resembles that produced by Shigella. The organisms possess the same plasmid dependent ability to invade and
multiply within epithelid cdls. However, dinicdly, the syndrome of weatery diarrhea due to EIEC is much more



common than dysentery. The O antigens of EIEC may cross-react with Shigella O antigens. 1liness begins with severe
abdomina cramps, maaise, watery stools, tenesmus and fever; in less than 10% of patients, it progresses to the
passage of multiple, scanty, fluid stools containing blood and mucus.

EIEC may be suspected by the presence of many fecd leukocytes visble in astained smear of mucus, afinding dsoin
shigdloss. Tedsavallablein reference laboratoriesinclude an immunoassay that detects the plasmid encoded specific
outer membrane proteins that are associated with epithdid cdl invasveness, a bioassay (the guinea pig-
keratoconjunctivitis test) detects epithelid cell invasiveness, DNA probes detect the enteroinvasiveness plasmid.

2. Infectious agent--Strains of E. coli shown to possess enteroinvasiveness dependent on the presence of alarge
virulence plasmid encoding invasion plasmid antigens. The main O serogroups in which EIEC fail include O28ac, 029,
0112, 0124, 0136, 0143, 0144, 0152, 0164 and O167.

3. Occurrence--EIEC infections are endemic in less devel oped countries, and cause about 1%-5% of diarrheal
episodes among people visting treatment centers. Occasiond infections and outbresks of EIEC diarrhea have been
reported in industridized countries.

4. Reservoir--Humans.
5. M ode of transmission--Scant available evidence suggests that EIEC is tranamitted by contaminated food.

6. Incubation period--Incubations as short as 10 and 18 hours have been observed in volunteer sudies and
outbreaks, respectively.

7. Period of communicability--Duration of excretion of EIEC dtrains.
8. Susceptibility and resistance--Little is known about susceptibility and immunity to EIEC.

9. M ethods of control--Same asfor ETEC, above. For the rare cases of severe diarrheawith enteroinvasive
grains, asfor shigdlogs, treat usng antimicrobids effective againgt loca Shigella isolates.

IV. DIARRHEA CAUSED BY
ENTEROPATHOGENIC

STRAINS ICD-9 008.0; ICD-10 A04.0
(EPEC, Enteropathogenic E cofienteritis)

1. Identification--This is the oldest recognized category of diarrhea producing E. coli, implicated in 1940s and
1950s studiesin which certain O:H serotypes were found to be associated with infant summer diarrhes, outbreaks of
diarrheain infant nurseries, and community epidemics of infant diarrhea. Diarrhed disease in this category isvirtualy
confined to infants lessthan 1 year of age in whom it causes watery diarrhea with mucus, fever and dehydration. EPEC
cause dissolution of the microvilli of enterocytes and initiate attachment of the bacteriato enterocytes. The diarrheaiin
infants can be both severe and prolonged, and in developing countries may be associated with high case fatdity.

EPEC can be tentatively identified by agglutination with antisera that detect EPEC O serogroups, but confirmation
requires both O and H typing with high qudity reagents. EPEC organisms exhibit localized adherence to HEp-2 cdllsin
cdl cultures, a property that requires the presence of an EPEC virulence plasmid. The EPEC adherence factor (EAF)
DNA probe detects the EPEC virulence plasmid; thereis a 98% correation between the detection of localized



adherence and EAF probe postivity.

2. Infectious agent--The mgor EPEC O serogroups include O55, 086, 0111, 0119, 0125, 0126, 0127,
0128ab and 0142.

3. Occurrence--Since the late 1960s, EPEC has largely disappeared as an important cause of infant diarrheaiin
North Americaand Europe. However, it remainsamagor agent of infant diarrheain many developing aress, including
South America, southern Africaand Asa

4. Reservoir--Humans.

5. Mode of transmission--By contaminated infant formula and weaning foods. In infant nurseries, transmission by
fomites and by contaminated hands can occur if handwashing techniques are compromised.

6. Incubation period--As short as 9-12 hours in adult volunteer studies. It is not known whether the same
incubation gpplies to infants who acquire infection by naturd transmission.

7. Period of communicability--Limited to the duration of excretion of EPEC, which may be prolonged.

8. Susceptibility and resistance--Although susceptibility to clinical infection appears to be confined virtudly to
young infants in nature, it is not known if thisis due to immunity or to age related, nonspecific host factors. Since
diarrhea can be induced experimentaly in some adult volunteers, specific immunity may be important in determining
susceptibility. EPEC infection is uncommon in breest fed infants.

9. Methods of control--
A. Preventive measures:

1) Encourage mothersto breast feed their infants exclusvely from birth to 4-6 months of age. Provide

adequate support for breast feeding. Help the mother to establish or reestablish breast feeding.

Where available, give newborns pasteurized donor breast milk until they go home if amother's
own breast milk is not avalable or sufficient. Infant formulas should be held a room temperature
only for short periods. Cup feeding is preferred to bottle feeding as early as possible.

2) Practice rooming in for mothers and infantsin maternity facilities, unless there is afirm medica indication for
separding them. If mother or infant has a Gl or respiratory infection, keep the pair together but isolate
them from hedthy pairs.

In specid carefacilities, separate infected infants from those who are premature or ill in other
ways.

3) Provideindividud equipment for each infant, include athermometer, kept at the bassnet. No common
bathing or dressing tables should be used, and no bassinet stlands should be used for holding or transporting
more than one infant at atime.

4) Prevention of hospital outbresks depends on handwashing between handling babies and maintaining high
sanitary standards in the facilitiesin which babies are held.

B. Control of patient, contacts and the immediate environment:



1)

2)
3)

4)
5
6)

7)

Report to loca hedlth authority: Obligatory report of epidemics; no individua case report, Class 4 (see
Communicable Disease Reporting). Two or more concurrent cases of diarrhea requiring trestment for
these symptoms in a nursery or among those recently discharged are to be interpreted as an outbreak
requiring investigetion.

Isolation: Enteric precautions for known and suspected cases.

Concurrent disnfection: Of dl feca discharges and soiled articles. In communities with amodern and
adequate sewage disposa system, feces can be discharged directly into sewers without preliminary
dignfection. Thorough termind cleaning.

Quarantine: Use enteric precautions and cohort methods (see 9C, below).

Immunization of contacts: None,

Investigation of contacts and source of infection: Families of discharged babies should be contacted for
diarrheal status of the baby (see 9C, below).

Specific trestment: Electrolyte-fluid therapy (ora or 1V) is the most important measure (see Cholera, 9B7).
Most cases do not require any other therapy. For severe enteropathogenic infant diarrhea, ora TMP-
SMX (10-50 mg/kg/day) has been shown to ameliorate the severity and duration of diarrhed illness; it
should be administered in 3-4 divided doses for 5 days. However, snce many EPEC drains are res stant
to avariety of antibiotics, selection should be based on the sengtivity of locd isolated strains. Feeding,
including breast feeding, should be continued.

C. Epidemic measures. For nursery epidemics (see section 9B1, above) the following:

1

2)

All babies with diarrhea should be placed in one nursery under enteric precautions. Admit no more babies
to the contaminated nursery. Suspend maternity service unless a clean nursery is available with separate
personnd and facilities, promptly discharge infected infants when medicaly possible. For the babies
exposed in the contaminated nursery, provide separate medica and nursing personnd skilled in the care of
infants with communicable diseases. Observe contacts for at least 2 weeks after the last case leavesthe
nursery; promptly remove each new case to one nursery ward used for these infants. Maternity service
may be resumed after discharge of al contact babies and mothers, and thorough cleaning and termina
disnfection. Put into practice the recommendations of 9A, above, o far as feasble, in the emergency.
Carry out athorough epidemiologic investigation into the distribution of cases by time, place, person and
exposure to risk factors to determine how transmission is occurring.

D. Disaster implications: None.

E. International measures. WHO Collaborating Centres.

V. DIARRHEA CAUSED BY

ENTEROAGGREGATIVE
E. COLI ICD-9 008.0; ICD-10 A04.4
(EaggEC)

This category of diarrhea producing E. coli isan important cause of infant diarrheain less developed countries
whereit is the sngle most common cause of persgtent diarrheaiin infants. In anima models, these E. coli
organisms evoke a characterigtic histopathology in which EAggEC adhere to enterocytes in thick biofilm of
aggregating bacteriaand mucus. At present, the most widdly available method to identify EAgQEC is by the



HEp-2 assay, wherein these strains produce a characteristic "stacked brick™ aggregative pattern as they attach to
one another and to the HEP-2 cdlls; thisis a plasmid dependent characterigtic that is mediated by nove fimbriae,
Most EAggQEC encode one or more cytotoxin/enterotoxin that are believed to be responsible for the watery
diarrheawith mucus seen in infants and children infected with this pathogen. A DNA probe has been described.
The incubation period is estimated to be 20-48 hours.

1. Identification--This category of diarrhea producing E. coli wasfirst associated with infant diarrheaiin a
gudy in Chilein the late 1980s. 1t was subsequently recognized in India as being particularly associated with
persstent diarrhea (diarrhea that continues unabated for at least 14 days), an observation that has since been
confirmed by reports from Brazil, Mexico and Bangladesh.

2. Infectious agent--EAggEC harbor a virulence plasmid required for expression of the unique fimbriae that
encode aggregative adherence and many strains express a cytotoxin/enterotoxin. Among the most common
EAQQEC O serotypes are O3:H2 and O44:H18. Many EAQQEC srainsinitialy appear as rough strains lacking
O antigens.

3. Occur rence--Reports associating EAggEC with infant diarrhea, and particularly persstent diarrhea, have
come from multiple countries in Latin America and Asia and from the Democratic Republic of Congo (DRC,
formerly Zaire) in Africa. Reports from Germany and the United Kingdom suggest that EAQQEC may be
responsible for asmdl proportion of diarrhea disease in indudtriaized countries as well.

V1. DIARRHEA CAUSED BY

DIFFUSE-ADHERENCE

E. COLI ICD-9 008.0; ICD-10 A04.4
DAEC)

A sixth category of diarrhea producing E. coli now recognized is diffuse-adherence E. coli (DAEC). The name
derives from the characterigtic pattern of adherence of these bacteriato HEp-2 cellsin tissue culture. DAEC isthe least
well-defined category of diarrheacausing E. coli. Nevertheless, data from severa epidemiologic field studies of
pediatric diarrheain less developed countries have found DAEC to be significantly more common in children with
diarrhea than in matched controls, other studies have failed to find such adifference. Notably, preliminary evidence
suggests that DAEC may be more pathogenic in children of preschool age rather than in infants and toddlers. Two
DAEC drainsfailed to cause diarrhea when fed to volunteers and no outbreaks due to this category have yet been
recognized. At present little is known about the reservoir, modes of transmission, host risk factors or period of
communicability of DAEC.



FOODBORNE INTOXICATIONS
(Food poisoning)

Foodborne diseases, including foodborne intoxications and foodborne infections, are terms applied to illnesses
acquired by consumption of contaminated food; they are frequently and inaccurately referred to as food poisoning.
These terms include illnesses caused by chemica contaminants such as heavy meta's and many organic compounds;
however, the more frequent causes of foodborne illnesses arer (1) toxins elaborated by bacteria growth in the food
before consumption (Clostridium botulinum, Staphylococcus aureus, and Bacillus cereus, scombroid fish poisoning,
associated not with a specific toxin but with evated hisgamine levels) or in the intestines (Clogiridium perfringens); (2)
bacterid, vird, or paragitic infections (brucellosis, Campylobacter enteritis, diarrhea caused by Escherichia coli,
hepatitis A, listerios's, sdlmonellogs, shigellog's, toxoplasmoss, vird gasiroenteritis, taenias's, trichinos's, and vibrios);
and (3) toxins produced by harmful dga species (ciguatera fish poisoning, pardytic shellfish poisoning, neurotoxic
shdllfish poisoning, diarrhetic shdllfish poisoning, and amnesic shellfish poisoning) or present in specific fish gpecies
(puffer fish poisoning).

This chapter dedls specificaly with toxin related foodborne ilinesses (with the exception of botulism). Foodborne
illnesses associated with infection by specific agents are covered in specific chapters deding with these agents.
Foodborne disease outbreaks are recognized by the occurrence of illness within a usually short but variable period
of time (from afew hoursto afew weeks) after amed, among individuas who have consumed foods in common.
Prompt and thorough laboratory evaluation of cases and implicated foodsis essentid. Single cases of foodborne
disease are difficult to identify unless, asin botuliam, there is a digtinctive clinica syndrome. Foodborne disease may be
one of the most common causes of acute illness; many cases and outbreaks are unrecognized and unreported.
Prevention and control of these diseases, regardless of the specific cause, are based on the same principles:
avoidance of food contamination, destruction or denaturation of the contaminants, and prevention of further spread or
multiplication of contaminants. Specific problems and appropriate modes of intervention may vary from one country to
another and depend on environmental, economic, politica, technologic and sociocultural factors. Ultimately, prevention
depends on educating food handlers about proper practices in cooking and storage of food and persona hygiene.
Toward this end, WHO has developed "Ten Golden Rules for Safe Food Preparation.” These are asfollows:
Choose foods processed for safety.
Cook food thoroughly.
Eat cooked foods immediately.
Store cooked foods carefully.
Reheat cooked foods thoroughly.
Avoid contact between raw food and cooked food.
Wash hands repeatedly.
Keep dl kitchen surfaces meticuloudy clean.
. Protect food from insects, rodents and other animals.
10. Use safe water.

. STAPHYLOCOCCAL FOOD
INTOXICATION ICD-9 005.0; ICD-10 A05.0

OWCo~NogakwNPRE

1. ldentification--An intoxication (not an infection) of abrupt and sometimes violent onset, with severe
nausea, cramps, vomiting and progtration, often accompanied by diarrhea, and sometimes with subnormal temperature
and lowered blood pressure. Degths are rare; duration of illness is commonly not more than aday or two, but the
intengty of symptoms may require hospitaization and may result in surgical exploration in sporadic cases. Diagnosisis



easer when agroup of cases is seen with the characteritic acute, predominantly upper GI symptoms and the short
interval between eating a common food item and the onset of symptoms.

Differentid diagnogs includes other recognized forms of food poisoning as well as chemica poisons.
In the outbreak setting, recovery of large numbers of staphylococci (10° organisms or more per gram of food) on
routine culture media or detection of enterctoxin from an epidemiologicaly implicated food item confirms the diagnosis.
Absence of staphylococci on culture of a heated food does not rule out the diagnosis, a Gram stain of the food may
disclose the organisms that have been heat killed. 1t may be possible to identify enterotoxin or thermonuclease in the
food in the absence of viable organisms. Isolation of organisms of the same phage type from stools or vomitus of two
or moreill persons dso confirms the diagnoss. Recovery of large numbers of enterotoxin producing staphylococci
from stool or vomitus from a single person supports the diagnosis. Phage typing and enterotoxin tests may help
epidemiologic investigations but are not routingly available or indicated.

2. Toxic agent--Severd enterotoxins of Staphylococcus aureus, stable a boiling temperature.
Stephylococci multiply in food and produce the toxins.

3. Occurrence--Widespread and relatively frequent; one of the principa acute food intoxicationsin the
USA. About 25% of people are carriers of this pathogen.

4. Reservoir--Humansin most ingances; occasondly cows with infected udders, aswdl as dogs and
fowl.

5. Mode of transmission--By ingestion of afood product containing staphylococca enterotoxin. Foods
involved are particularly those that come in contact with food handlers hands, either without subsequent cooking or
with inadequate heating or refrigeration, such as padtries, custards, salad dressings, sandwiches, diced meat and mesat
products. Toxin has dso developed in inadequately cured ham and salami, and in nonprocessed or inadequately
processed cheese. When these foods remain a room temperature for several hours before being esten, toxin
producing staphylococci multiply and eaborate the heet stable toxin.

The organisms may be of human origin from purulent discharges of an infected finger or eye, abscesses, acneiform
facid eruptions, nasopharynged secretions, or gpparently norma skin; or of bovine origin, such as contaminated milk or
milk products, especidly cheese.

6. Incubation period--Interval between eating food and onset of symptomsis 30 minutes to 8 hours,
usudly 2-4 hours.

7. Period of communicability--Not applicable.
8. Susceptibility and resistance--Most people are susceptible.
9. Methods of control--
A. Preventive measures:
1) Educate food handlers about: () drict food hygiene, sanitation and cleanliness of kitchens, proper

temperature control, handwashing, cleaning of fingernails, and (b) the danger of working with exposed
skin, nose or eye infections and uncovered wounds.



2) Reduce food handling time (initid preparation to service) to an absolute minimum, with no more than 4
hours at ambient temperature. Keep perishable foods hot (greater than 60°C/140°F) or cold (below
10°C /50°F; best isless than 4°C/39°F) in shallow containers and covered, if they are to be stored for
more than 2 hours.

3) Temporarily exclude people with bails, abscesses and other purulent lesions of hands, face or nose
from food handling.

B. Control of patient contacts and the immediate environment:

1) Report to loca hedth authority: Obligatory report of outbreaks of suspected or confirmed cases, Class
4 (see Communicable Disease Reporting).

2), 3),4), 5) and 6) Isolation, Concurrent disinfection, Quarantine, Immunization of contacts and
Investigation of contacts and source of infection: Not pertinent. Control is of outbresks; sngle cases
arerarely identified.

7) Specific treetment: Fuid replacement when indicated.

C. Epidemic measures:

1) By quick review of reported cases, determine time and place of exposure and the population at risk;
obtain acomplete ligting of the foods served and embargo, under refrigeration, al foods till available.
The prominent clinica features, coupled with an estimate of the incubation period, provide useful leads
to the most probable etiologic agent. Collect specimens of feces and vomitus for laboratory
examination; dert the laboratory to suspected etiologic agents. Interview arandom sample of those
exposed. Compare the attack rates for specific food items eaten and not eaten; the implicated food
item(s) will usudly have the greatest differencein attack rates. Mogt of the sick will have esten the
contaminated food.

2) Inquire about the origin of the incriminated food and the manner of its preparation and storage before
serving. Look for possible sources of contamination and periods of inadequate refrigeration and
hesting that would permit growth of staphylococci. Submit any leftover suspected foods promptly for
laboratory examination; failure to isolate staphylococci does
not exclude the presence of the heat resstant enterotoxin if the food had been heated.

3) Searchfor food handlers with skin infections, particularly of the hands. Culture dl purulent lesons and
collect nasa swabs from dl foodhandlers. Antibiograms and/or phage typing of representative strains
of enterotoxin producing staphylococci isolated from foods and food handlers and from vomitus or
feces of patients may be helpful.

D. Disaster implications: A potentid hazard in Stuations involving mass feeding and lack of refrigeration
facilities. A particular problem of ar travel.

E. International measures. WHO Collaborating Centres.

ll. CLOSTRIDIUM PERFRINGENS

FOOD INTOXICATION ICD-9 005.2; ICD-10 A05.2
(C. welchii food poisoning, Enteritis necroticans, Pigbel)



1. ldentification--An intestina disorder characterized by sudden onset of colic followed by diarrheg;
nausea is common, but vomiting and fever are usudly absent. Generdly amild disease of short duration, 1 day or less,
and rardly fatd in hedlthy people. Outbreaks of severe disease with high case-fatdity rates associated with a
necrotizing enteritis have been documented in postwar Germany and in Pgpua New Guinea.

In the outbresk setting, diagnosisis confirmed by demongration of Clostridium perfringens in ssmiquantitative
anaerobic cultures of food (10°/g or greater) or patients stool (10°/g or greater) in addition to dinica and epidemiologic
evidence. Detection of enterotoxin in the stool of ill persons dso confirmsthe diagnosis. When serotyping can be
performed, the same serotype is usudly demongtrated in different specimens; serotyping is done routindy only in Japan
and the UK.

2. Infectious agent--Type A strainsof C. perfringens (C. welchii) cause typica food poisoning outbresks
(they dso cause gas gangrene); type C dtrains cause necrotizing enteritis. Disease is produced by toxins elaborated by
the organisms.

3. Occurrence--Widespread and relatively frequent in countries with cooking practices that favor
multiplication of clodridiato high levels.

4. Reservoir--Soil; dso the Gl tract of healthy people and animas (cattle, pigs, poultry and fish).

5. Mode of transmission--Ingestion of food that was contaminated by soil or feces and then held under
conditions that permit multiplication of the organism. Almost dl outbresks are associated with inadequately heated or
rehested meets, usualy stews, mest pies, and gravies made of beef, turkey or chicken. Spores survive norma cooking
temperatures, germinate and multiply during dow cooling, Sorage a ambient temperature, and/or inadequate
rewarming. Outbresks are usudly traced to food catering firms, restaurants, cafeterias and schools that have
inadequiate cooling and refrigeration fadilities for large-scale sarvice. Heavy bacteria contamination (more than 10°
organisms per gram of food) is usudly required for clinical disease.

6. Incubation period--From 6 to 24 hours, usudly 10-12 hours.
7. Period of communicability--Not applicable.

8. Susceptibility and resistance--Most people are probably susceptible. In volunteer studies, no
resistance was observed after repeated exposures.

9. Methods of control--
A. Preventive measures:

1) Educate food handlers about the risks inherent in large scae cooking, especidly of mesat dishes. Where
possible, encourage serving hot dishes while il hot from initia cooking.

2) Serve mesat dishes hot, as soon asthey are cooked, or cool them rapidly in a properly designed chiller
and refrigerate until serving time; reheeting, if necessary, should be thorough (interna temperature of a
least 70°C/ 158°F, preferably 75°C/167°F or higher) and rapid. Do not partially cook meat and
poultry one day and reheset the next, unlessit can be stored at a safe temperature. Large cuts of mest
should be thoroughly cooked; for more rapid cooling of cooked foods, divide stews and smilar dishes



prepared in bulk into many shdlow containers and placein aragpid chiller.

B., C. and D. Control of patient, contacts and the immediate environment; Epidemic measures and
Disaster implications: See Staphylococca food intoxication (section 1, 9B, 9C and 9D, above).

E. International measures: None.

lll. BACILLUS CEREUS FOOD
INTOXICATION ICD-9 005.8; ICD-10 A05.4

1. ldentification--An intoxication characterized in some cases by sudden onset of nausea and vomiting,
and in others by colic and diarrhea. 1liness generdly persists no longer than 24 hours and israrely fatdl.

In the outbreak setting, diagnosis is confirmed by performing quantitative cultures with sdlective
media to estimate the number of organisms present in the suspected food (generaly more than 10° organisms per gram
of the incriminated food are required). Diagnosisis dso confirmed by isolation of organisms from the stoal of two or
moreill persons and not from stools of controls. Enterotoxin testing is vauable but may not be widely available,

2. Toxic agent--Bacillus cereus, an agrobic spore former. Two enterotoxins have been identified, one
(heat gtable) causing vomiting, and one (heat |abile) causing diarrhea.

3. Occurrence--A wdl recognized cause of foodborne disease in the world; rarely reported in the USA.

4. Reservoir--A ubiquitous organism in soil and the environment commonly found & low levelsin raw,
dried and processed foods.

5. Mode of transmission--Ingestion of food that has been kept at ambient temperatures after cooking,
permitting multiplication of the organisms. Outbreaks associated with vomiting have been most commonly associated
with cooked rice that had subsequently been held a ambient room temperatures before rehesting. Various mishandled
foods have been implicated in outbresks associated with diarrhea.

6. Incubation period--From 1 to 6 hours in cases where vomiting is the predominant symptom; from 6 to
24 hours where diarrhea is predominant.

7. Period of communicability--Not communicable from person to person.
8. Susceptibility and resistance--Unknown.
9. Methods of control--
A. Preventive measures. Foods should not remain at ambient temperature after cooking, Snce the
ubiquitous B. cereus spores can survive boiling, germinate, and multiply rapidly at room temperature.

Refrigerate leftover food promptly; reheet thoroughly and rapidly to avoid multiplication of microorganisms.

B., C.and D. Control of patient, contacts and the immediate environment; Epidemic measures and
Disaster implications. See Staphylococca food intoxication (section |, 9B, 9C and 9D, above).



E. International measures: None.

V. SCOMBROID FISH

POISONING ICD-9 988.0; ICD-10 T61.1
(Histamine poisoning)

A syndrome of tingling and burning sensations around the mouth, facid flushing and swesting, nausea and vomiting,
headache, palpitations, dizziness and rash that occur within afew hours after eating fish containing high levels of free
hisamine (more than 20 mg/100 g of fish); this occurs when the fish has undergone bacterid decomposition after
capture. Symptoms resolve spontaneoudy within 12 hours and there are no long-term sequel ae.

Occurrence is worldwide; the syndrome was initially associated with fish in the families Scombroidea and
Scomberesocidae (tuna, mackerd, skipjack and bonito) which contain high levels of histidine that can be
decarboxylated to form hisamine by bacteriain the fish. However, nonscombroid fish, such as mahi-mahi (dolphinfish),
bluefish and salmon, are commonly associated with illness. Risks gppear to be greatest for fish imported from tropica
or semitropica areas and fish caught by recreeationd fishermen, who may lack appropriate storage facilities for large
fish. The diagnodsis confirmed by detection of higamine in epidemiologicaly implicated fish.

Adequate refrigeration or irradiation of caught fish prevents this spoilage. Symptoms usudly resolve spontaneoudly.
In severe cases, antihistamines may be effective in rdieving symptoms.

While most often associated with fish, any food (such as certain cheeses) that contains the gppropriate amino acids
and is subjected to certain bacterid contamination and growth may lead to scombroid poisoning when ingested.

V. CIGUATERA FISH
POISONING ICD-9 988.0; ICD-10 T61.0

A syndrome of characterigtic Gl and neurologic symptoms may occur within 1 hour after egting tropical reef fish.
Gl symptoms (diarrhea, vomiting, abdomina pain) occur first, usudly within 24 hours of esting implicated fish. In
severe cases, patients may aso be hypotensive, with a paradoxica bradycardia. Neurologic symptoms may occur at
the same time as the acute symptoms or may follow 1-2 days later; they include pain and weskness in the lower
extremities (a very characteristic symptom in the Caribbean) and circumora and peripherd paresthesias, and may
persst for weeks or months.

More bizarre symptoms, such as temperature reversa (ice cream tastes hot, hot coffee seems cold) and "aching
teeth," are frequently reported. In very severe cases (particularly in the South Pecific), the neurologic symptoms may
progress to coma and respiratory arrest within the first 24 hours of illness. Mogt patients recover completely within a
few weeks, but intermittent recrudescence of symptoms over a period of months to years can occur.

This syndromeis caused by the presence in the fish of toxins eaborated by the dinoflagellate Gambierdiscus
toxicus and other algae that grow on reefs under the sea. Fish edting the algae become toxic, and the effect is
magnified through the food chain so that large predatory fish become the mogt toxic; this occurs worldwide in tropica
areas.

Ciguaterais asgnificant cause of morbidity in areasin which consumption of reef fish is common--the Caribbean,
southern Forida, Hawaii, the South Pecific and Australia The incidence in the South Pacific has been estimated to be



in the range of 500 cases/100,000 population/year, with rates 50 times as high reported for someidand groups. Inthe
U.S. Virgin Idands, an incidence rate of 730 cases/100,000 population/year has been reported. More than 400 fish
gpecies are sad to have the potentia for becoming toxic. Worldwide, 50,000 cases of ciguatera occur per year. The
diagnosisis confirmed by demondrating ciguatoxin in epidemiologicaly implicated fish.

The consumption of large predatory fish should be avoided, especidly in the reef area. In areas where assays for
toxic fish are available (Hawaii), therisk of toxicity can be reduced by screening dl large, "high risk” fish before their
consumption. The occurrence of toxic fish is sporadic and not al fish of a given species or from agiven locae will be
toxic.

Intravenous infuson of mannitol (1 g/kg of a 20% solution, infused over 45 minutes) may have a dramatic effect on
acute symptoms of ciguatera fish poisoning, particularly in severe cases; it has the most pronounced effect on neurologic
symptoms and may be lifesaving in severe cases that have progressed to coma

VI. PARALYTIC SHELLFISH

POISONING ICD-9 988.0; ICD-10 T61.2
(PSP)

Classc PSP isasyndrome of characteristic symptoms (predominately neurologic) with onset within minutes to
severd hours after eating bivalve malluscs. Initid symptoms include paresthesias of the mouth and extremities,
frequently accompanied by Gl symptoms. Symptoms usudly resolve within afew days. In severe cases, ataxia,
dysphonia, dysphagia and total muscle paralysis with respiratory arrest and death occur. In aretrospective review of
PSP outbreaks that occurred in Alaska between 1973 and 1992, 29 (25% of 117 ill persons) required an emergency
flight to a hospitd, four (3%) required intubation, and one died. Recovery is complete, symptoms usualy resolve within
hours to days after shdlfish ingestion.

This syndrome s caused by the presence in shdllfish of saxitoxins produced by Alexandrium species and other
dinoflagdllates. Concentration of these toxins occurs especidly during massive agae blooms known as "red tides," but
can aso occur in the absence of arecognizable aga bloom. PSP is particularly common in shellfish harvested from
colder waters above 30°N and below 30°S latitude, but may occur in tropical watersaswell. Inthe USA, PSPis
primarily a problem in the New England states, Alaska, Cdlifornia, and Washington. Blooms of the causative
Alexandrium species occur severd times each year, primarily from April through October. Shellfish become toxic and
remain toxic for severa weeks after the bloom subsides; there are dso some shellfish species that remain toxic
condantly. Maost cases occur in individuas or smal groups who gather shellfish for persona consumption. Diagnosisis
confirmed by detection of toxin in epidemiologicaly implicated food. On an experimenta bass, it has been possble to
demondirate saxitoxinsin serum during acute illness and in urine after acute symptoms resolve.

PSP neurotoxins are heat stable. Survelllance of high risk harvest areas in the USA isroutingly conducted by State
hedlth departments, by using a standard mouse bioassay; areas are closed to harvesting when toxin levelsin shdllfish
exceed 80 pg/100 g. When toxin levels exceed this value, warnings should be posted in shellfish growing aress,
beaches and in the media

VII. NEUROTOXIC SHELLFISH
POISONING ICD-9 988.0; ICD-10 T61.2

Neuratoxic shdlfish poisoning is associated with blooms of Gymnodinium breve, which produce brevetoxin. Red
tides caused by G. breve have occurred aong the Florida coast for centuries, with associated fish kills and mortdity in
segbirds and marine mammals. Symptoms after eating toxic shellfish include circumord paresthesias and paresthesias
of the extremities, dizziness and ataxia, muscle aches, and gastrointestind symptoms. Symptoms tend to be mild, and



resolve quickly and completely. In outbresks which occurred in 1987 in North Carolina, median duration of illness was
17 hours (range 1-72 hours). Respiratory and eye irritation have aso been reported in association with G. breve
blooms, apparently due to aerosolization of the toxin by wind and wave action.

VIIl. DIARRHETIC SHELLFISH
POISONING ICD-9 988.0; ICD-10 T61.2

IlIness results from eating mussels, scalops, or clams that have been feeding on Dinophysis fortii or Dinophysis
acuminata. Symptomsinclude diarrhea, nausea, vomiting, and abdomind pain. Case reports cameinitialy from
Japan; however, diarrhetic shdllfish poisoning has occurred in France and other parts of Europe, Canada, New
Zedand, and South America. There have been no confirmed USA cases, athough the causative organisms have been
identified in USA coastd waters.

IX. AMNESIC SHELLFISH
POISONING ICD-9 988.0; ICD-10 T61.2

Amnesic shellfish poisoning results from ingestion of shdllfish containing domoic acid, produced by the diatom
Pseudonitzschia pungens. A series of cases due to this toxin were reported in the Atlantic provinces of Canadain
1987. Symptoms included vomiting, abdomina cramps, diarrhea, headache, and loss of short term memory. On
neuropsychological testing severd months after the acute intoxication, patients were found to have severe antegrade
memory deficits with relative preservation of other cognitive functions; patients dso had clinical and eectromyographic
evidence of pure motor or sensorimotor neuropathy and axonopathy. Neuropathologica studies in four patients who
died demonstrated neurond necrosis and loss, predominantly in the hippocampus and amygdala. Canadian authorities
now anayze mussas and clams for domoic acid, and close shdlfish beds to harvesting when levels exceed 20 ug/g.

In 1991, domoic acid was aso identified in razor clams and Dungeness crabs on the Oregon and Washington
coadt, and it has been found in the marine food web aong the Texas coast. While no clear cut human cases of annesic
shdllfish poisoning have been identified outside of the origind Canadian outbregks, the clinica significance of ingestion of
low leves of domoic acid (as may be occurring in persons eeting shdllfish and anchovies harvested from these and other
areas where Pseudonitzschia species are present) is unknown.

X. PUFFER FISH POISONING
(TETRODOTOXIN) ICD-9 988.0; ICD-10 T61.2

Puffer fish poisoning is characterized by onset of paresthesias, dizziness, GI symptoms and aaxia, which
often progresses rapidly to paralysis and death within severd hours after egting. The case-fatdity rate gpproaches
60%. The causative toxin istetrodotoxin, a heat stable, nonprotein neurotoxin concentrated in the skin and viscera of
puffer fish, porcupine fish, ocean sunfish, and species of newts and sdlamanders. More than 6,000 cases have been
documented, mostly in Japan. Toxicity can he avoided by not consuming any of the species of fish or amphibians that
produce tetrodotoxin.



GASTROENTERITIS, ACUTE
VIRAL ICD-9 008.6; ICD-10 AO8

Vird gadroenteritis presents as an endemic or epidemic illnessin infants, children and adults. Severa viruses
(rotaviruses, enteric adenoviruses, astroviruses and cdiciviruses including Norwalk-like viruses) infect children in their
first years of life and cause adiarrhed illness that may be severe enough to produce dehydration requiring
hospitdization for rehydration. Vira agents such as Norwalk-like viruses are dso common causes of epidemics of
gadroenteritis among children and adults. The epidemiology, natural history and clinical expression of enteric vird
infections are best understood for type A rotavirus, in infants and Norwalk agent in adults.

. ROTAVIRAL

ENTERITIS ICD-9 008.61; ICD-10 A08.0
(Sporadic viral gastroenteritis, Severe viral gastroenteritis of infants and children)

1. ldentification--A sporadic, seasond, often severe gastroenteritis of infants and young children,
characterized by vomiting, fever and watery diarrhea. Rotavird enteritis is occasondly associated with severe
dehydration and death in young children. Secondary symptomatic cases among adult family contacts can occur,
athough subdinicd infections are more common. Rotavirusinfection has occasonaly been found in pediatric patients
with avariety of clinical manifestations, but the virusis probably coincidentd rather than causative in these conditions.
Rotavirusisamgor cause of nosocomid diarrhea of newborns and infants. Although rotavirus diarrheais generdly
more severe than acute diarrhea due to other agents, illness caused by rotavirus is not distinguishable from that caused
by other enteric viruses for any individud patient.

Rotavirus can be identified in stool specimens or rectal swabs by EM, ELISA, LA and other immunologic
techniques for which commercid kits are available. Evidence of rotavirus infection can be demongtrated by serologic
techniques, but diagnosisis usualy based on the demondration of rotavirus antigen in stools. False-positive ELISA
reactions are common in newborns, positive reactions require confirmation by an dternative test.

2. Infectious agent--The 70-nm rotavirus belongs to the Reoviridae family. Group A is common, group B
is uncommon in infants but has caused large epidemics in adults in China, while group C appears to be uncommon in
humans. GroupsA, B, C, D, E and F occur in animas. There are 4 mgor, and at least 10 minor, serotypes of group
A human rotavirus, based on antigenic differencesin the vird protein 7 (VP7) outer capsd surface protein, the magjor
neutralization antigen. Another outer capsid protein, desgnated VP4, is associated with virulence and dso playsarole
in virus neutraization.

3. Occurrence--In both developed and developing countries, rotavirus is associated with about one third
of the hospitdized cases of diarrhed illnessin infants and young children under 5 years of age. Neonatd rotavird
infections are frequent in certain settings but are usudly asymptomatic. Essentidly dl children are infected by rotavirus
inthear firs 2-3 years of life, with pesk incidence of clinica disease in the 6- to 24-month age group. Outbreaks occur
among children in day care settings. Rotavirusis more frequently associated with severe diarrhea than other enteric
pathogens; in developing countries, it is respongible for an estimated 600,000-870,000 diarrhed degths each year.

In temperate climates, rotavirus diarrhea occursin seasona peaks during cooler months; in tropica climates, cases
occur throughout the year, often with aless pronounced pesk in the cooler dry months. Infection of adultsis usudly
subclinical, but outbreaks of clinical disease occur in geriatric units. Rotavirus occasondly causes travelers diarrheain
adults and diarrheain immunocompromised (including AIDS) patients, parents of children with rotavirus diarrhea and



the elderly.

4. Reservoir--Probably humans. The anima viruses do not produce disease in humans, group B and
group C rotaviruses identified in humans gppear to be quite distinct from those found in animals.

5. Mode of transmission--Probably fecal-ora with possible contact or respiratory spread. Although
rotaviruses do not effectively multiply in the respiratory tract, they may be encountered in respiratory secretions. There
is some evidence that rotavirus may be present in contaminated water.

6. Incubation period--Approximately 24-72 hours.

7. Period of communicability--During the acute stage of disease, and later while virus shedding
continues. Rotavirusis not usudly detectable after about the eighth day of infection, athough excretion of virusfor 30
days or more has been reported in immunocompromised patients. Symptoms last for an average of 4-6 days.

8. Susceptibility and resistance--Susceptibility is greatest between 6 and 24 months of age. By age 3
years, most individuas have acquired rotavirus antibody. Immunocompromised individuds are at particular risk for
prolonged rotavirus antigen excretion and intermittent rotavirus diarrhea. Diarrhealis uncommon in infected infants less
than 3 months of age.

9. Methods of control--
A. Preventive measures

1) InAugust 1998, an ord, live, tetravaent, rhesus-based rotavirus vaccine (RRV-TV) was licensed for
use among infantsin the USA. Thisvaccine should be administered to infants between the ages of 6
weeks and 1 year. The recommended schedule is a 3-dose series, with doses to be administered at
ages 2, 4 and 6 months, Thefirst dose may be administered at ages 6 weeks to 6 months; subsequent
doses should be administered with aminimum interval of 3 weeks between any two doses. Thefirst
dose should not be administered to children aged greater than or equa to 7 months because of an
increased rate of febrile reactions after the first dose among older infants. Second and third doses
should be adminigtered before the firgt birthday. Routine use of this vaccine should prevent most
physcian vigts for rotavirus gastroenteritis and at least 2/3 of hospitdizations and degths related to
rotavirus.

I ntussusception (a bowel obstruction in which one segment of bowel becomes enfolded
within another segment) was identified in prelicensure trids as a potentia problem associated
with RRV-TV. Because of continued reports of intussusception, CDC in July 1999, pending further
studies, recommended postponing adminigtration of RRV-TV to children scheduled to receive the
vaccine before November 1999; this recommendation includes those who had dready begun the RRV-
TV saries. All cases of intussusception which occur following adminigtration of RRV-TV should be
reported to the Vaccine Adverse Events Reporting System (VAERS, 800-822-7967);

www.fda.gov/cber/vaersreport.htm). The most current vaccine recommendations will be posted on
the CDC immunization webste:  (http://mwww.cdc.gov/nip) and dso on the CCDM website:

(http:/Aww.ccdm.org).
2) Theeffectiveness of other preventive measuresis undetermined. Hygienic measures gpplicable to




diseases transmitted via the fecd-ora route may not be effective in preventing transmisson. The virus
aurvives for long periods on hard surfaces, in contaminated water and on hands. It isreatively resstant
to commonly used disnfectants but is inactivated by chlorine.

3) Inday care, dressing infants with overalsto cover digpers has been demonstrated to decrease
trangmisson of theinfection.

4) Prevent exposure of infants and young children to individuas with acute gastroenteritis in family and
ingtitutiona (day care or hospital) settings by ahigh level of sanitary practices; excluson from day care
centersis not necessary.

5) Passiveimmunization by ora adminigtration of 1G has been shown to protect low birthweght neonates
and immunocompromised children. Breast feeding does not affect infection rates, but may reduce the
Severity of the gastroenteritis.

B. Control of patient contacts and the immediate environment:

1) Report to locd hedth authority: Obligatory report of epidemics; no individua case report, Class 4 (see
Comunicable Disease Reporting).

2) Isolaion: Enteric precautions, with frequent handwashing by caretakers of infants.

3) Concurrent disinfection: Sanitary disposa of digpers, place overdls over digpersto prevent leakage.

4) Quarantine: None.

5) Immunization of contacts: None.

6) Invedtigation of contacts and source of infection: Sources of infection should be sought in certain high
risk populations and cohorted antigen excreters.

7) Specific treetment: None. Ord rehydration thergpy with ord glucose-electrolyte solution is adequate
in mogt cases. Parenterd fluids are needed in cases with vascular collgpse or uncontrolled vomiting
(see Cholera, 9B7). Antibiotics and antimotility drugs are contraindicated.

C. Epidemic measures. Search for vehicles of tranamisson and source on epidemiologic bases.
D. Disaster implications: A potentiad problem with didocated populations.

E. International measures. WHO Collaborating Centres.

. EPIDEMIC VIRAL

GASTROENTEROPATHY ICD-9 008.6, 008.8;
ICD-10 A08.1

(Norwalk agent disease, Norwalk-like disease, Viral gastroenteritis in adults, Epidemic viral
gastroenteritis, Acute infectious nonbacterial gastroenteritis, Viral diarrhea, Epidemic diarrhea and
vomiting, Winter vomiting disease, Epidemic nausea and vomiting)

1. Identification--Usudly asdf-limited, mild to moderate disease that often occurs in outbresks, with

cinica symptoms of nausea, vomiting, diarrhea, abdomina pain, myagia, heedache, maaise, low grade fever or a
combination of these symptoms. Gl symptoms characteridticaly last 24-48 hours.

The virus may be identified in stool by direct or immune EM or, for the Norwalk virus, by RIA or by reverse

transcription polymerase chain reaction (RT-PCR). Serologic evidence of infection may be demonstrated by |EM or,
for the Norwalk virus, by RIA. Diagnosis requires collection of alarge volume of stool, with diquots stored at 4°C



(39°F) for EM and at -20°C (-4°F) for antigen assays. Acute and convaescent sera (3-4-week interva) are essentia
to link particles observed by EM with disease etiology. RT-PCR seems to be more sensitive than IEM and can be
used to examine links among widely scattered clusters of disease.

2. Infectious agents--Norwalk-like viruses are smdl, 27- to 32-nm, structured RNA viruses classfied as
cdiciviruses, it has been implicated as the most common etiologic agent of the nonbacteria gastroenteritis outbreaks.
Severd morphologicaly smilar but antigenicdly digtinct viruses have been associated with gastroenteritis outbresks,
these include Hawaii, Taunton, Ditchling or W, Cockle, Parramatta, Oklahoma and Snow Mountain agents.

3. Occurrence--Worldwide and common; most often in outbreaks but dso sporadically; dl age groups are
affected. Outbregksinthe USA are usudly associated with consumption of raw shdlfish. In one study inthe USA,
antibodies to Norwalk agent were acquired dowly; by the fifth decade of life, more than 60% of the population had
antibodies. In most developing countries studied, antibodies are acquired much earlier. Seroresponse to Norwak virus
was detected in infants and young children in Bangladesh and Finland.

4. Reservoir--Humans are the only known reservoir.

5. Mode of transmission--Probably by the fecal-ord route, athough contact or airborne transmission from
fomites has been suggested to explain the rapid spread in hospitd settings. Severd recent outbreaks have strongly
suggested primary community foodborne, waterborne and shdlfish transmission, with secondary transmission to family
members.

6. Incubation period--Usudly 24-48 hours; in volunteer sudies with Norwalk agent, the range was 10-50
hours.

7. Period of communicability--During acute stage of disease and up to 48 hours after Norwalk diarrhea
stops.

8. Susceptibility and resistance--Susceptibility iswidespread.  Short-term immunity lasting up to 14
weeks has been demondrated in volunteers after induced Norwalk illness, but long-term immunity was variable; some
individuas becameill on rechallenge 27-42 months later. Levels of preexisting serum antibody to Norwalk virus did
not correlate with susceptibility or resstance.

9. Methods of control--

A. Preventive measures. Use hygienic measures applicable to diseases transmitted via fecal-oral route (see
Typhoid fever, 9A). In particular, cooking shdlfish and survelllance of shdlfish breeding waters can prevent
infection from that source.

B. Control of patient contacts and the immediate environment:

1) Report to locd hedth authority: Obligatory report of epidemics; no individual case report, Class 4 (see
Communicable Disease Reporting).

2) Isolaion: Enteric precautions.

3) Concurrent disinfection: None.



4) Quarantine: None.

5) Immunization of contacts: None.

6) Investigation of contacts and source of infection: Search for means of spread of infection in outbreak
gtuations.

7) Specific treetment: Fuid and dectrolyte replacement in severe cases (see Cholera, 9B7).

C. Epidemic measures. Search for vehicles of transmission and source; determine course of outbreak to
define the epidemiology.

D. Disaster implications: A potentid problem.

E. International measures: None.



Control of Communicable Diseases Manual

Publisher and Product Information

APHA website: http://www.apha.org/
Product Information: http://www.apha.org/media/science.htm

Order Information

Mail: APHA, Publications Sales, PO Box 753, Waldorf, MD 20604-0753 (include check,
money order, or credit card information)

Phone: (301) 893-1894, Customer Service 9:00-5:00 PM (EST), M-F

Fax: Fax your order to (301) 843-0159, 24 hours a day

E-mail: Send your e-mail order or inquiry to apha@tascol.com


http://www.apha.org/
http://www.apha.org/media/science.htm

REPORTING OF COMMUNICABLE DISEASES Reporting of some communicable diseases is required within countries and in some
instances internationally to WHO. Reporting can take the form of either a case report or an outbreak report. 1. Case reports: Case
reporting provides diagnosis, age, sex and date of onset for each person with the disease. Infectious Diseases and Infection Control,
Kaiser Permanente Mid-Atlantic, Washington, DC. Control of Communicable. Diseases Manual, 19th Edition. Edited by David L.
Heymann. Washington, DC: American Public. Health Association, 2008. 746 pp. $45.00 (hardcover). As the recent outbreak of Mexican.
(H1N1) ini-~,uenza virus has so clearly. demonstrated, the unpredictable i-eld of.
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