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Botulism is caused by a neurotoxin produced from the
anaerobic, spore-forming bacterium Clostridium botuli-
num. Botulism in humans is usually caused by toxin types
A, B, and E. Since 1973, a median of 24 cases of foodborne
botulism, 3 cases ofwound botulism, and 71 cases of infant
botulism have been reported annually to the Centers for
Disease Control and Prevention (CDC). New vehicles for
transmission have emerged in recent decades, and wound
botulism associated with black tar heroin has increased
dramatically since 1994. Recently, the potential terrorist
use of botulinum toxin has become an important concern.

Botulism is characterized by symmetric, descending,
flaccid paralysis of motor and autonomic nerves, usually
beginning with the cranial nerves. Blurred vision, dyspha-
gia, and dysarthria are common initial complaints. The
diagnosis of botulism is based on compatible clinical find-
ings; history of exposure to suspect foods; and supportive
ancillary testing to rule out other causes of neurologic
dysfunction that mimic botulism, such as stroke, the
Guillain-Barre syndrome, and myasthenia gravis. Labora-
tory confirmation of suspected cases is performed at the
CDC and some state laboratories. Treatment includes sup-
portive care and trivalent equine antitoxin, which reduces
mortality if administered early. The CDC releases botulism
antitoxin through an emergency distribution system. Al-
though rare, botulism outbreaks are a public health emer-
gency that require rapid recognition to prevent additional
cases and to effectively treat patients. Because clinicians
are the first to treat patients in any type of botulism
outbreak, they must know how to recognize, diagnose,
and treat this rare but potentially lethal disease.

Botulism is a neuroparalytic illness caused by a
neurotoxin produced from the anaerobic,

spore-forming bacterium Clostridium hotidimim (1).
Botulism was recognized as "sausage poisoning"
during the 18th and 19th centuries (2), and the
pathogenesis of disease was first described by van
Ermengem in 1897 after his investigation of a large
outbreak in Ellezelles, Belgium (3). Because botuli-
num toxin is so lethal, intensive surveillance and con-
trol measures have been mandated in the United
States. However, prompt recognition and treatment
of botulism by clinicians remain a critical compo-
nent of surveillance and are the most important
steps in reducing rates of death from this disease.
Botulism outbreaks are a public health emergency
that require rapid recognition to prevent additional
cases and to effectively treat patients with mechan-
ical ventilation and early administration of antitoxin.
In the event of terrorist use of botulinum toxin, clini-
cians would also be the first to recognize and treat
casualties of intentional botulism poisoning. In this
report, we provide a clinical overview of botulism
and describe the U.S. Botulism Surveillance System.
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The Organism

Clostridium botulinum is classified as a single spe-
cies but consists of at least three genetically distin-
guishable groups of organisms. These are alike in
their abilities to produce neurotoxins with similar
pharmacologic activities (4) but diverse serologic
properties (toxin types A, B, C, D, E, F, and G).
Human botulism is primarily caused by the strains
of C botulinum that produce toxin types A, B, and
E. Neurotoxigenic strains of C. baratii (5, 6) (which
produce type F toxin) and C butyricum (7) (which
produce type E toxin) also have been implicated in
human botulism. Strains of C. botulinum that pro-
duce type C or type D toxin for the most part cause
botulism only in nonhuman species.

These neurotoxigenic organisms are anaerobic,
gram-positive, spore-forming bacilli and are commonly
found in soils throughout the world. Clostridium
bolulinum organisms cause food poisoning because
the heat-resistant spores survive food preservation
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Figure 1. Schematic representation of the action of botulinum
toxin {BT) on a neuromuscular junction. Ach = acetylcholine.

methods that kill nonsporulating organisms; they
subsequently produce a potent neurotoxin under an-
aerobie, low-add (pH > 4.6), and low solute condi-
tions (8). The toxins affect a broad range of verte-
brate species, but the evolutionary utility of toxin
production to the bacterial host organisms is unclear.

120

The Toxin

The seven recognized types of botulinum neuro-
toxins (types A through G) are distinguished by
neutralization of biological activity with type-specific
serologic reagents. These types are defined by the
International Standards for Clostridium botulinum
Antitoxin (9). The toxins of all types consist of a
100-kd heavy chain joined to a 50-kd light chain by
a disulfide bond (10). After absorption into the
bloodstream, botulinum toxin binds irreversibly to
the presynaptic nerve endings of the peripheral ner-
vous system and cranial nerves, where it inhibits the
release of acetylchoiine (Figure 1). The mechanism
involves binding to a toxin receptor on the nerve
cell membrane at the neuromuscular junction, inter-
nalization of a portion (the catalytic portion residing
in the light chain) of the toxin molecule (11), and
cleavage of protein components of the neuroexocy-
tosis apparatus within the cell (12).

Botulinum neurotoxin is considered the most po-
tent lethal substance known. It is 15 000 to 100 000
times more toxic than sarin, the potent organophos-
phate nerve agent used in a terrorist attack in the
subway system in Tokyo (13). The nucleotide se-
quences for all seven toxin types have been se-
quenced (14-22).
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Epidemiology

Four clinical forms of botulism occur in humans:
foodborne botuhsm; wound botulism; infant botu-
lism (infant intestinal colonization); and, rarely,
adult infectious botulism (adult intestinal coloniza-
tion). Studies in monkeys indicate that, if aerosol-
ized, botulinum toxin also can be absorbed through
the lungs (23); this could occur in the case of a
terrorist attack. From 1973 through 1996 in the
United States, 724 cases of foodborne botuhsm
(median, 24 cases annually [range, 8 to 86 cases]),
103 cases of wound botulism (median, 3 cases an-
nually [range, 0 to 25 cases]), 1444 cases of infant
botuhsm (median, 71 cases annually [range, 0 to 99
cases]), and 39 cases of botuhsm of undetermined
type were reported to the Centers for Disease Con-
trol and Prevention (CDC) (Figure 2) (CDC. Un-
published data). In the United States, approximately
half of the cases of foodborne botulism are caused
by toxin type A; the remaining foodborne cases are
almost equally divided between toxins type E and
type B (24). Among cases of infant botulism, ap-
proximately half are caused by toxin type A and half
by toxin type B; among cases of wound botulism,
approximately 80% are caused by toxin type A and
20% by toxin type B (CDC. Unpublished data). In
the United States, type A botulism is most common
west of the Mississippi River, and type B is most
common east of the Mississippi River (25). Type E
outbreaks are most common in Alaska (26, 27).

Important changes in the epidemiology of botu-
lism have emerged in the past few decades. Re-
cently identified vehicles for foodborne botulism in-
clude homemade salsa (24), baked potatoes sealed
in aluminum foil (28), cheese sauce (29), sauteed
onions held under a layer of butter (30), garlic in oil
(31), and traditionally prepared salted or fermented
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Figure 2. Annual incidence of botulism in the United States, 1973
to 1996, The line interspersed with dots indicates botulism in infants, the
solid line indicates foodborne botulism, the short-dashed line indicates
wound botulism, and the long-dashed line indicates botulism from an un-
determined source.



Table 1. Vehicles Associated with Foodborne Botulism

Home-canned or home-processed low-acid (pH > 4.5) foods
Vegetables
Meats
Fish
Fermented or satted fish products
Whale or seal products
Relish
Chiii peppers
S a l s a ; . • . • . •, •

Baked potatoes in aluminum foil
Garlic in oil
Sauteed onions kept under buiter sauce
Cheese sauce

fish (26) (Table 1). From 1976 througJi 1984, res-
taurant-associated outbreaks accounted for a large
proportion of botulism cases (42%), although onJy
4% of aJl outbreaks were restaurant-associated (32).
The largest of tliese outbreaks were caused by jala-
pefio peppers in Michigan in 1977, potato salad in
New Mexico in 1978, sauteed onions in Illinois in
1983, and skordalia made with baked potatoes in
Texas in 1994 (33).

In 1995 and 1996, the occurrence of wound bot-
ulism increased (34), with a total of 42 cases (CDC.
Unpublished data). Most of these cases occurred
among heroin users in California who injected the
drug subcutaneously. Although it is unclear what
factors contributed to this epidemic, a shift to the
use of black tar heroin produced in Mexico may
have played a role (35).

Purified botulinum toxin is used to treat various
medical conditions, such as strabismus, blepharo-
spasm, torticollis, oromandibular dystonia, spasmodic
dysphonia, and achalasia. Systemic symptoms of botu-
lism-like illness have been reported after therapeu-
tic administration of botulinum toxin (36) but are
unlikely to have resulted from this procedure. It is
estimated that for most patients, at least 10 times
the treatment dose would be required to enter the
circulation for systemic symptoms to result (37; CDC.
Unpublished data).

The potential for intentional poisoning with bot-
uhnum toxin has come into clearer focus in recent
years. As many as 17 countries are suspected to
include or to be developing biological agents in
their offensive weapons programs (38). Botulinum
toxin often is one of these agents because it is
relatively easy to produce and is highly lethal in
small quantities. In August 1995, Iraq revealed that
during the Persian Gulf War, 11 200 L of botulinum
toxin preparation was loaded into specially designed
SCUD missile warheads (39). In addition, before
the Aum Shinrikyo used sarin in the 1995 terrorist
attack on the Tokyo subway system, the cult had
produced botulinum toxin (40).

Clinical Features

Foodborne Botulism
Foodborne botulism is caused by ingestion of

preformed toxin produced in food by C. botulinum.
The most frequent source is home-canned foods, in
which spores that survive an inadequate cooking
and canning process germinate, reproduce, and pro-
duce toxin in the anaerobic environment of the
canned food. In the event of intentional foodborne
poisoning with botulinum toxin, the signs and symp-
toms developing after ingestion would probably re-
semble those of naturally occurring foodborne bot-
ulism. If aerosolized toxin was inhaled, the incubation
period might be slightly longer (23), and gastroin-
testinal symptoms might not occur.

The clinical syndrome of foodborne botulism is
dominated by neurologic symptoms and signs result-
ing from a toxin-induced blockade of the voluntary
motor and autonomic cholinergic junctions (Table
2). Although the syndrome is similar for each toxin
type, type A toxin has been associated with more
severe disease and a higher fatality rate than type B
or type E toxin (41). Symptoms from any toxin type
may range from subtle motor weakness or cranial
nerve palsies to rapid respiratory arrest. The initial
symptoms of foodborne botulism may be gastroin-
testinal and can include nausea, vomiting, abdomi-
nal cramps, or diarrhea; after the onset of neuro-

Table 2. Commonly Reported Clinical Symptoms and
Physical Findings in Botulism*

Symptoms
Gastrointestinal .

Nausea
Diarrhea (early) - • ' •
Constipation (late) . .
Abdominal cramps
Vomiting

Neurologic - • ,
Blurred vision
Dysphagia ' - '
Dry mouth : " . ,
Diplopia
Dysarthria
Arm weakness
Leg weakness ^ _ ..
Dyspnea • ' ' "•

Miscelianeous . • . . . .
Fatigue
Sore throat ' . . . • ' .
Dizziness

Physical findings
Flos IS
Fxtraocular muscle weakness ^ •
Facial nerve dysfunaion
Hypoactive gag reflex
Tongue weakness
Pupils fixed or dilated
Extremity weakness

Symmetric ' . ,.. • -
Proximai to distal
Descending pattern

Nystagmus
Hypoactive deep-tendon reflexes

' Adapted from Hughes et al. (42).
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logic symptoms, constipation is more typical. Dry
mouth, blurred vision, and diplopia are usually the
earliest neurologic symptoms. These initial symp-
toms may be followed by dysphonia, dysarthria, dys-
phagia, and peripheral muscle weakness. Symmetric
descending paralysis is characteristic of botulism;
paralysis begins with the cranial nerves, then affects
the upper extremities, the respiratory muscles, and,
finally, the lower extremities in a proximal-to-distal
pattern. Onset usually occurs 18 to 36 hours after
exposure (range, 6 hours to 8 days) (42). In severe
cases, extensive respiratory muscle paralysis leads to
ventilatory failure and death unless supportive care
is provided. Patients have required ventilatory sup-
port for up to 7 months before the return of mus-
cular function, but ventilatory support is most com-
monly needed for 2 to 8 weeks (43).

Clinical recovery generally occurs over weeks to
months; electron microscopic evidence suggests that
clinical recovery correlates with the formation of
new presynaptic end plates and neuromuscuiar junc-
tions {44, 45). Before mechanical ventilation and
intensive supportive care, up to 60% of patients
died; since the 1950s, however, the mortality rate
from botulism has steadily decreased (43). Death
now occurs in 5% to 10% of cases of foodborne
botulism; early deaths result from a failure to rec-
ognize the severity of disease, whereas deaths after
2 weeks result from complications of long-term me-
chanical ventilatory management (42).

Wound Botulism
Wound botulism occurs when anaerobic condi-

tions within an abscessed wound allow germination
of C. botulinum spores, subsequent multiplication of
the organism, and production and absorption of
toxin in vivo. The clinical manifestations are similar
to those seen in foodborne botulism, except that
gastrointestinal symptoms are absent and the me-
dian incubation period is longer (7 days [range, 4 to
14 days]) (46). The case-fatality rate for wound
botulism is approximafely 15% (47).

Infant Botulism
Botulism in infants due to intestinal colonization

represents a distinct clinical entity in which C bot-
ulinum spores enter and colonize the gastrointesti-
nal tract and produce toxin. The disease most com-
monly occurs during the second month of life.
Constipation is usually the earliest clinical sign, fol-
lowed by poor feeding; lethargy; a weak cry; de-
creased sucking; and generalized lack of muscle
tone, noticeably characterized by a floppy head (48).
The spectrum of disease is wide, ranging from mild
constipation to sudden death, although recovery
generally occurs over weeks to months (49). The
source of ingestion is unknown in approximately

85% of cases; in up to 15% of cases, the ingestion
of honey is suspected (49, 50). The risk factors for
infant botulism are poorly described; for unclear
reasons, the disease does not occur in outbreaks,
and it is thought that host susceptibility factors may
play an important role (50).

Adult Infectious Botulism
In rare instances, botulism in adults also can

occur as a result of intestinal colonization with C
botulinum and in vivo toxin production in a manner
similar to that of infant botulism (51, 52). Such
patients often have a history of abdominal surgery,
gastrointestinal tract abnormalities, or recent antibi-
otic treatment that may disrupt the natural gastro-
intestinal flora (53, 54). Cases have been caused by
toxin types A and B; in addition, three cases involv-
ing type F toxin produced by C baratii were con-
firmed by the CDC (6, 24).

Diagnosis

Clinical Findings
Botuhsm is underdiagnosed because many clini-

cians are unfamihar with the disease and because
symptoms can be mistaken for more common clin-
ical entities, such as stroke or the Guillain-Barre
syndrome (52, 55). However, the diagnosis of botu-
lism is not difficult in most cases once it has been
considered. Botulism should be suspected in a pa-
tient with acute onset of gastrointestinal, autonomic
(such as dry mouth or difficulty focusing eyes), and
cranial-nerve (diplopia, dysarthria, dysphagia) dys-
function. The diagnosis is even more likely if the
patient has recently eaten home-canned foods or if
family members or companions who have shared
meals are similarly ill.

Ancillary Testing
Because of the importance of early treatment,

botulism must be diagnosed initially on the basis of
the history and physical findings before toxin testing
and culturing can be performed. The differential
diagnosis for botulism includes the Guillain-Barre
syndrome (especially the Miller-Fisher variant), my-
asthenia gravis, the Eaton-Lambert syndrome, and
the stroke syndrome; intoxication with organophos-
phates, atropine, carbon monoxide, or aminoglyco-
sides; and tick paralysis, paralytic shellfish poison-
ing, and puffer fish ingestion (55). The diagnosis of
botulism is supported by ancillary testing (Table 3),
such as documentation of a normal result on mag-
netic resonance imaging or computed tomography
of the brain to rule out stroke syndrome; a normal
result on lumbar puncture to differentiate botulism
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from the Guillain-Barre syndrome, which typically
causes elevated levels of protein in the cerebrospi-
nal fluid (although protein levels may be normal
initially); and a negative edrophonium chloride test
result to rule out myasthenia gravis (although tran-
sient responses may occasionally be noted in botu-
lism). Electromyography usually reveals decreased
amplitude of action potentials in affected muscle
groups, but this finding is relatively nonspecific. An
incremental increase in amplitude to rapid repeti-
tive electromyography by using frequencies of 20 to
50 Hz is more helpful and may distinguish botulism
from the Guillain-Barre syndrome or myasthenia
gravis but not the Eaton-Lambert syndrome. Elec-
tromyography should be performed by a person ex-
perienced in performing rapid repetitive testing (55).

In most cases, lumbar puncture and brain imag-
ing can be performed within hours of presentation.
Negative results may raise the clinical suspicion for
botulism and should prompt close monitoring for
respiratory compromise; rapid repetitive electro-
myography; and, possibly, edrophonium chloride
testing. State or local health officials should be con-
tacted to discuss potential measures for preventing
additional cases; the possible release of antitoxin by
CDC; and the collection of serum and stool samples
at the earliest possible opportunity to confirm the
diagnosis of botulism by the detection of toxin if
none of the ancillary tests is pathognomonic.

Toxin and Microbiological Testing
In cases of suspected foodborne botulism, serum

and stool specimens and epidemiologically impli-
cated foods should be tested for botuhsm neuro-
toxin. The most reliable method for the detection of
toxin is the mouse inoculation test; this can be
performed at the CDC or some state public health
laboratories. Botulinum toxin type is determined by
neutralizing the biological activity of toxic samples
injected into mice with type-specific botulism anti-
toxin. Symptoms of botulism and death occur in
mice injected with unneutralized samples but not in
mice injected with neutralized samples (56). Efforts
to replace mouse inoeulation testing with in vitro
tests for botulism antitoxin, such as enzyme-linked
immunosorbent assays (57) or polymerase chain re-
action (58), remain experimental.

Toxin is detected in serum or stool specimens in
approximately 46% of clinically diagnosed cases.
Stool specimens also should be cultured for C bot-
ulinum because a positive C. botulinum culture from
stool is also considered confirmatory for botulism.
Isolation of neurotoxigenic organisms from stool
specimens increased the sensitivity of laboratory
testing to 73% in one case series (59) and 67% in
another (41). Detection of botulinum toxin from
epidemiologically implicated food may provide ad-

Table 3. Tests That Are Useful in the Diagnosis
of Botulism*

Result Consistent with BotulismTest

Initial test
Brain imaging (CT or MRI)
Lumbar puncture
Electromyography

Rapid repetitive electromyography
(20-50 Hz)

Edrophonium chloride test
Confirmatory test

Mouse inoculation test for toxin
(serum, stool, or food)

Stool culture for Costridlum
botulinum

Normal
Normal
Decreased amplitude of action

potentials in involved muscle
groups

Facilitation (increasing pattern of
action potential amplitude)

Negative

Positive

Positive

* CT = computed tomography, MRI = magnetic resonance imaging

ditional confirmatory evidence for botulism; how-
ever, the isolation of C. botulinum organisms from a
food devoid of toxin usually has little significance
because spores are ubiquitous in the environment.
If wound botulism is suspected, such specimens as
wound exudate, a tissue sample, or a swab sample
should be obtained for anaerobic culture in addition
to a serum toxin assay. A stool specimen may be
examined to exclude food or intestinal colonization
as sources of toxin. Infant botulism should be sus-
pected in any infant with constipation, poor feeding,
diminished sucking and crying ability, neck and pe-
ripheral muscle weakness, or ventilatory distress.
Stool eultures for C. botulinum and testing for the
presence of toxin in stool should be performed in
such patients.

Management

Individual Patients
Supportive Measures

The mainstay of treatment for severe botulism is
supportive therapy with mechanical ventilation,
which has substantially decreased mortality rates in
the past 40 years. Because respiratory arrest may be
rapid, patients suspected of having botulism should
be monitored initially in an intensive care unit, the
vital capacity should be checked frequently, and me-
chanical ventilation should be initiated at the earli-
est signs of respiratory decompensation. In addition,
gastric lavage should be attempted if the potential
food exposure was recent; in the absence of pro-
found ileus, cathartic agents or enemas may be use-
ful for removing unabsorbed toxin from the gastro-
intestinal tract. Cathartic agents containing magne-
sium should be avoided because of the theoretical
concern that increased magnesium levels may en-
hance the action of botulinum toxin. If wound bot-
ulism is suspected, surgical debridement should be
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performed and antimicrobial treatment (such as pen-
icillin) should be given.

Antitoxin Administration
The administration of antitoxin is the only spe-

cific pharmacologie treatment available for botulism.
The currently available hcensed antitoxin is an
equine product with antibodies to toxin types A, B.
and E. The administration of trivalent equine anti-
toxin to humans by the intravenous route neutral-
izes toxin molecules that are not yet bound to nerve
endings. Before 1996, two to four 10-mL vials were
administered to each adult patient suspected of hav-
ing botulism; however, one vial (7500 IU of type A,
5500 IU of type B, and 8500 IU of type E antitox-
ins) per patient is now administered, and it is be-
lieved that no additional doses are necessary. Each
vial contains an amount of antitoxin that is more
than 100-fold greater than that needed to neutralize
the largest amount of circulating antitoxin ever
measured at the CDC (60). The circulating antitox-
ins have a half-life of 5 to 8 days, and a hypersen-
sitivity reaction has been reported for up to 9% of
patients (60, 61). After the change to single-vial
dosing, the incidence of hypersensitivity may be
smaller than that previously reported.

If it is administered early during the course of
neurologic dysfunction, antitoxin is effective in pre-
venting progression of illness and shortening the
duration of ventilatory failure in severe cases of
botulism (62). A retrospective analysis of 134 cases
of type A botulism showed an overall mortahty rate
of 10% among patients who received early treat-
ment with antitoxin (within 24 hours of symptom
onset) compared with 15% among those who re-
ceived late treatment (more than 24 hours after
symptom onset) and 46% among those who did not
receive antitoxin. In addition, survivors who re-
ceived antitoxin early had a median hospital stay of
only 10 days compared with 41 days for those who
received antitoxin late and 56 days for those who
did not receive antitoxin (62). More than 80% of
patients with adult infectious botulism in the United
States are treated with antitoxin. The remaining
20% generally have such a prolonged delay in diag-
nosis that treatment is considered to be of no ben-
efit; therefore, antitoxin is not administered. Equine
antitoxin therapy has not been recommended for
infant botulism because of early observations (since
disproved) that serum toxin was not detected in
sueh cases and because of concerns about hypersen-
sitivity reactions to this product (61). The safety and
efficacy of a human-derived antitoxin product (hu-
man botulism immune globulin) administered to in-
fants with botuhsm are being determined (49). As
of June 1998, this product is available in the United
States solely for the treatment of infant botuhsm.

under a Treatment Investigational New Drug pro-
tocol. For information on obtaining human botuhsm
immune globulin, contact the Cahfornia Depart-
ment of Health Services at 510-540-2646 (24 hours).

Management of Large Outbreaks
In the event of a large outbreak of botulism

caused by an enteric or aerosolized route of expo-
sure, the primary means of treating victims would
be supportive care through the rapid mobilization of
mechanical ventilators. Emergency support with in-
tubation and manual ventilation would be critical
during the early hours. Rapid administration of bot-
ulism antitoxin is the only pharmacologie treatment
available and would probably reduce mortality rates.
In U.S. Army experiments, equine F(ab')2 botulism
antitoxin given therapeutically to rhesus monkeys as
late as 24 hours after an aerosol challenge with a
lethal dose of type A toxin resulted in high rates of
survival. Without mechanical ventilation, however,
the toxin was uniformly lethal if antitoxin adminis-
tration was delayed until clinical signs had occurred
(29 to 46 hours after exposure) (12). Prophylactic
immunization with a vaccine against botulinum
toxin would also protect against an exposure to
botulinum toxin. However, the botulism toxoid vac-
cine is unlicensed, and the vaccination process must
be started months before exposure. The vaccine
does not provide life-long immunity, and adminis-
tration is impractical except for a select high-risk
group (such as laboratory workers who work with
botulism specimens or military personnel with risk
for exposure in battlefield conditions). In most in-
stances, if exposure to a food contaminated by bot-
ulinum toxin is suspected in an outbreak setting,
asymptomatic persons should be monitored elosely
without specific therapy and treatment with anti-
toxin should be initiated at the earliest signs of illness.

Surveiilance and Pubiic Heaith Response

Because cases of foodborne botuhsm result from
ingestion of contaminated food that may still be
available to cause illness in others, a single case of
foodborne botulism represents a public health emer-
gency and may herald the beginning of a larger out-
break. Investigation of a suspected case of botulism
includes a search for other possible cases, identifi-
cation of suspect food exposures, and diagnostic
testing of both cases and floods as needed. Rapid
assessment to determine the source of contamina-
tion can lead to appropriate control measures, such
as impounding home-canned foods, closing a restau-
rant, or instituting an emergency product recall. Ef-
forts to locate persons exposed to the same suspect
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food may lead to early diagnosis in persons in whom
the diagnosis might otherwise be missed altogether.

The CDC maintains intensive surveillance for
cases of botulism in the United States in collabora-
tion with state health departments. To identify pos-
sible outbreaks rapidly, the CDC provides epidemi-
ologie consultation and laboratory diagnostic
services to state and local health departments for
suspected cases of foodborne and wound botulism
and supplies antitoxin for probable cases at the
request of state health departments. Physicians are
encouraged to contact their state epidemiologists as
soon as they suspect botulism in a patient. State
epidemiology offices maintain emergency contact
numbers and ean assist in diagnosing, managing,
and preventing botulism. Epidemiologists from the
Foodborne and Diarrheal Diseases Branch at the
CDC are available 24 hours a day to answer calls
from state health officials treating potential cases of
botulism {telephone 404-639-2206; emergency tele-
phone 404-639-2888). In collaboration with state ep-
idemiology offices, CDC epidemiologists recom-
mend appropriate laboratory testing (performed at
the CDC or in state laboratories) and ancillary stud-
ies to confirm or rule out the diagnosis. Loeal public
health authorities and national food safety authori-
ties should be involved as soon as foodborne botu-
hsm is suspected so that possible sources can be
investigated and the need for further investigation
and preventive measures can be determined.

When foodborne, wound, or adult infectious bot-
ulism is suspected, antitoxin is released from CDC
quarantine stations. The rapid investigation of cases
by local health officials, state epidemiologists, and
the CDC prevents additional cases of botulism from
implicated foods. Because infant botulism does not
occur in outbreaks, the rapid consultation and re-
sponse mechanism is not used for cases of infant
botuhsm. If human botulism immune globulin, the
human antitoxin product under investigation for
treatment of infants, is licensed for distribution (49),
it will be made available in a separate formulation
for use in infants only. Until licensure, the Califor-
nia Department of Health Services can be contacted
for information on human botulism immune globulin.

Conclusions

Botulism is a rare but potentially fatal illness, and
prompt recognition of the clinical syndrome plays
an important role in decreasing mortality rates. Phy-
sicians trained in internal medicine, emergency medi-
cine, critical care, neurology, and infectious diseases
may be needed to coordinate case-management ef-
forts as soon as the diagnosis is suspected and be-
fore laboratory confirmation of the toxin. In a food-

borne outbreak or an intentional poisoning, clinicians
may be the first to recognize an ongoing public
health emergency. State and local epidemiologists
should be informed of all suspected botulism cases
to determine potential vehicles of transmission, pre-
vent additional cases, and obtain samples of impli-
cated foods for testing. Epidemiologists at the CDC
are available 24 hours a day for clinical consultation
and release of antitoxin when appropriate.

In memoriam: Dr. Charles Hatheway passed away after this
manuscript was completed. Dr. Halheway dedicated his life to
the study of botulism and contributed significantly to our under-
standing of this disease. He will be greatly missed.
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