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Fatal Foodborne Clostridium perfringens lliness at a
State Psychiatric Hospital — Louisiana, 2010

Clostridium perfringens, the third most common cause of
foodborne illness in the United States (/), most often causes
a self-limited, diarrheal disease lasting 12-24 hours. Fatalities
are very rare, occurring in <0.03% of cases (J). Death usually
- is caused by dehydration and occurs among the very young,
the very old, and persons debilitated by illness (2). On May 7,
2010, 42 residents and 12 staff members at a Louisiana state
psychiatric hospital experienced vomiting, abdominal cramps,
and diarrhea. Within 24 hours, three patients had died. The
three fatalities occurred among patients aged 41-61 years who
were receiving medications that had anti~intestinal motility
side effects. For two of three decedents, the cause of death
found on postmortem examination was necrotizing colitis.
Investigation by the Louisiana Office of Public Health (OPH)
and CDC found that eating chicken served at dinner on May
6 was associated with illness. The chicken was cooked approxi-
mately 24 hours before serving and not cooled in accordance
with hospital guidelines. C. perfringens enterotoxin (CPE) was
detected in 20 of 23 stool specimens from ill residents and
staff members. Genetic testing of C. perfringens toxins isolated
from chicken and stool specimens was carried out to deter-
mine which of the two strains responsible for C. perfyingens
foodborne illness was present. The specimens tested negative
for the beta-toxin gene, excluding C. perfringens type C as the
etiologic agent and implicating C. perfringens type A. This
outbreak underscores the need for strict food preparation
guidelines at psychiatric inpatient facilities and the potential
risk for adverse outcomes among any patients with impaired
intestinal motility caused by medications, disease, and extremes
of age when exposed to C. perfringens enterotoxin.

On May 8, a state psychiatric hospital contacted OPH to
report three resident deaths that occurred following an out-
break of gastrointestinal illness in patients and staff members
that began late in the evening of May 6. The only common
exposure was food from the hospital’s kitchen. CDC joined the
investigation on May 13 to help identify the outbreak cause.

A case was defined as onset of any loose stools or vomiting
from the evening of May 6 through the morning of May 8
in residents or staff members. Hospital infection control staff
members identified 42 cases from among the 136 residents
(attack rate = 31%). Illness onset ranged from 9:00 p.m. on
May 6 through 3:00 p.m. on May 7 (Figure). Because of the
tight clustering of symptom onset, food served at the evening
meal on May 6 was considered to be the most likely cause of
illness. The mean incubation time from eating the suspect
meal was 13 hours (range: 5-21 hours). The most common
symptoms were diarrhea (94%), abdominal cramps (51%),
nausea (39%), and vomiting (27%)).

Histories of food eaten were not obtained from patients because
of their difficulties in recalling events, and food consumption
was not recorded in nursing notes. However, 32 employees were
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interviewed, and 13 reported eating some portion of the kitchen-
prepared suspect meal. Among these 13, nine had illness that met
the case definition (attack rate = 69%). None of the staff members
who did not eat the suspect dinner were il (relative risk = infinity,
95% confidence interval = 3.7—infinity).

Interviews of the kitchen staff members revealed that the
chicken served at the suspect meal was delivered frozen to the
kitchen on May 4, and was cooked on May 5, the day before
serving. Contrary to hospital guidelines, the chicken was placed
in 6-inch deep pans after cooking and covered with aluminum
foil, which slowed cooling, and the first temperature check was
not until 16 hours later. During the 24 hours between cooking
and serving, the chicken also was removed from cooling three
times for preparation steps before being served as cold chicken
sandwiches or chicken salad. Inspection of the hospital kitchen
by OPH sanitarians found no critical violations of Louisiana
sanitary code.

. The state public health laboratory detected C. perfringens
enterotoxin by reversed passive latex agglutination (RPLA)
in 20 of 23 stool specimens from ill residents and staff
members. CDC’s Enteric Diseases Laboratory Branch detected
C. perfringens enterotoxin by RPLA and polymerase chain
reaction (PCR) assays for species-specific C. perfringens and
CPE genes in 15 of 20 stool specimens available for testing.
CDC’s laboratory also isolated enterotoxin-producing
C. perfringens and detected the CPE gene in all four of the

samples of chicken served at the suspect meal. The stool
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specimens and bacterial isolates tested negative for the beta
toxin gene, confirming that C. perfringens type C was not the
etiologic agent and implicating C. perfringens type A.

In response to this outbreak, regional public health sanitar-
ians conducted food safety presentations for all food service
workers at the hospital. After reviewing its food preparation
policies, the hospital additionally required all ofits food service
workers to attend a six-part food safety training course and tem-
perature logs were developed to monitor cooling procedures.

Decedents

Patient 1. The first decedent was an ambulatory black
woman aged 43 years with a history of bipolar-type schizoaf-
fective disorder, seizures, and controlled hypothyroidism, but
no known history of constipation. Her medications were cita-
lopram, valproic acid, ziprasidone, quetiapine,* levothyroxine,
and lithium. The morning after eating the suspect evening meal
she experienced fecal incontinence, loose stools, clammy skin,
and atypical behavior and was referred to a nearby medical cen-
ter emergency department. In the emergency department, the
patient was noted to have a progressive abdominal distention.
Five hours after her arrival at the emergency department, the
patient developed bradycardia, became apneic, and died. Her
stool tested positive for C. perfringens enterotoxin by RPLA.

* Drugs with constipation listed as a common side effect are italicized in the text
and include benztropine, clozapine, fluphenazine, hydrochlorothiazide, loperamide,
and guetiapine.
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FIGURE. Date and time of symptom onset duting an outbreak of
Clostridium perfringens food poisoning at a state psychiatric hospital
— Louisiana, 2010
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Autopsy revealed necrotizing colitis involving 95% of the
colon and no evidence of perforation. Postmortem pathology
using a C. perfringens—specific PCR assay targeting the alpha-
toxin gene revealed no evidence of C. perfringens in stomach or
colon. Immunohistochemical testing for C. perfringens using
rabbit anti-Clostridium spp. antibody was also negative.

Patient 2. The second decedent was an ambulatory black man
aged 41 years with a history of schizophrenia, hypertension,
gastroesophageal reflux disorder, and frequent constipation.
His medications were pantoprazole, atenolol, fluphenazine,
asenapine, benztropine, hydrochlorothiazide, lithium, and
lorazepam. Several hours after the suspect evening meal the
patient complained of abdominal pain and was evaluated the
next morning at an emergency department where radiography
revealed a large amount of stool in the left colon. He was treated
with magnesium citrate and discharged, but returned later in
the day complaining of continued abdominal pain.

Shortly after his arrival in the emergency department, the
patient passed a large loose stool and vomited once; he soon
collapsed in cardiac arrest and died. Blood cultures and testing
for Clostridium difficle toxin were negative. His stool tested
positive for C. perfringens enterotoxin by RPLA.

Autopsy revealed necrotizing colitis involving 30% of the
proximal half of the colon and 100% of the distal colon, but no
evidence of perforation. Postmortem pathology using the PCR

alpha-toxin assay and rabbit anti- Clostridium antibody revealed
no evidence of C. perfringens in stomach and colon tissue.

Patient 3. The third decedent was an ambulatory black man
aged 61 years with a history of schizophrenia, diabetes, and
hypertension, and with no recorded history of constipation.
His medications were clozapine, glipizide, omeprazole, ezeti-
mibe, atenolol, losartan, and travoprost eye drops. The patient
had been complaining of feeling unwell and having diarrhea
throughout the day after eating the suspect evening meal, and
was given loperamide (an anti—intestinal motility agent) that
evening for his complaints of diarrhea.

At 5:00 a.m., the patient was found dead in his bed. His
stool tested positive for C. perfringens enterotoxin by RPLA.
An autopsy revealed distended, fluid-filled bowel, but with
no colonic discoloration, hemorrhage, ulceration, or necrosis.
Microscopic examination of the colon revealed only postmor-
tem autolysis. Postmortem pathology using the alpha-toxin
PCR assay revealed evidence of C. perfringens in stomach and
colon tissue. The rabbit anti-Clostridium antibody test for
C. perfringens was negative.
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Editorial Note

The laboratory results, clinical course, and epidemiologic
findings indicate that this outbreak was caused by C. perfringens
type A. A related organism, C. perfringens type C, causes
clostridial necrotizing enteritis or “pigbel,” a type of foodborne
illness characterized by necrotizing small bowel inflammation
caused by the beta toxin. Necrotizing enteritis is caused when
the normal trypsin-mediated degradation of beta toxin is
impaired by a protein-poor diet or coingestion of foods such
as sweet potatoes that contain trypsin inhibitors. Clostridial
necrotizing enteritis has a mortality rate of 15%-25%, but it
is rare in developed countries such as the United States (2) and
was ruled out in this outbreak when samples tested negative
for the beta-toxin gene.
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This is the second reported outbreak of foodborne illness
caused by C. perfringens type A with fatalities attributed to
necrotizing colitis (3) that occurred ina U.S. psychiatric inpa-
tient facility. In the first reported outbreak, which occurred in
2001, two of three patients who had necrotizing colitis died.
Each had experienced a clinical course similar to that found
in the 2010 outbreak. In one other report of a foodborne
C. perfringens type A outbreak, two fatalities occurred in a
psychogeriatric hospital in England (4). Evidence of chronic
constipation and fecal impaction was found, but necrotizing
colitis was not found on postmortem examination (4).

Psychiatric hospital residents exposed to C. perfringens might
be at increased risk for developing necrotizing colitis because
of impaired gastrointestinal motility from chronic use of
anticholinergic medications. All three deceased patients in this
outbreak were taking medications with anticholinergic side
effects: quetiapine, fluphenazine, benziropine, and clozapine.
Additionally, one patient was on a constipating diuretic
medication, hydrochlorothiazide: Another was given an opiate
antimotility agent (loperamide), but did not have necrotizing
colitis. These medications delay the usual elimination of
enterotoxin by C. perfringens—induced diarrhea, causing longer
exposure to the toxin. Prolonged exposure to C. perfringens
enterotoxin has been shown to cause severe intestinal damage
and death in a rabbit model (5).

The findings in this report are subject to at least two limita-
tions. First, patient information was obtained from secondary
sources: hospital staff members, nursing notes, and emergency
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department records. These contained approximate measures of
onset time, reducing the reliability of incubation time calcula-
tion. Second, no records were kept of the quantity of food each
patient ate, which prevented a determination of correlation
with disease severity.

Why these patients developed fatal necrotizing colitis when
many other ill patients who also were taking psychiatric medi-
cations with anti-intestinal motility side effects experienced a
self-limited illness with full recovery is unclear. The amount
of inoculum ingested, the dose of antipsychotic medication
administered to patients, and the variation in host susceptibil-
ity to anticholinergic side effects might affect disease outcome.
The precise mechanism causing death remains in question; one
patient who died in the outbreak had no evidence of necrotiz-
ing colitis or other abnormality on postmortem examination,
raising the possibility that a systemic effect of clostridial toxin
plays a role. Despite these unanswered questions, the results of
this investigation suggest that psychiatric inpatients, especially
those with constipation, are vulnerable to severe outcomes
from C. perfringens intoxication. Institutions should ensure
that precautions to prevent C. perfringens and other causes of
foodborne illness are in place.T Providers of psychiatric care also
should be aware that impaired intestinal motility places their
patients at risk for adverse outcomes, including death, when
exposed to enterotoxin-producing C. perfringens.

T Available resources include the Food and Drug Administration’s Food Code,
available at hetp://www.fda.gov/food/foodsafety/retailfoodprotection/foodcode/
default.hem.
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