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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 (/). 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. perfringens
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 ill (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

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 of its 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, guetiapine,* 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 during 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.

Reported by

Erin Delaune, MPH, Susanne Straif-Bourgeois, PhD, Raoult C.
Ratard, MD, Infectious Disease Epidemiology Section, Louisiana
Office of Public Health; Lee Tynes, MD, Tulane Univ School of
Medicine, Louisiana Dept of Health and Hospitals. Paul C.
Melstrom, PhD, Ellen Yard, PhD, Joshua G. Schier, MD, Div of
Environmental Hazards and Health Effects, Sarah J. Reedy, MD,
Officer of the Director, National Center for Environmental Health;
Gerardo A. Gémez, Deborah F lalkington, PhD, Samir V. Sodpa,
MD, Janet K. Dykes, MS, Carolina Luquez, PhD, Div of
Foodborne, Waterborne, and Environmental Diseases, National
Center for Emerging and Zoonotic Infectious Diseases; Armand
Sprecher, MD, EIS Officer, CDC. Corresponding contributor:
Armand Sprecher, armand.sprecher@brussels.msf-org, +32 2474 7543.

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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What is already known on this topic?

Clostridium perfringens is an underrecognized but common
cause of foodborne illness that usually causes self-limited
disease and rarely is fatal.

What is added by this report?

This is the second reported outbreak of C. perfringens food-
borne illness with fatalities attributed to necrotizing colitis in
the United States. That these outbreaks have occurred in
psychiatric inpatient facilities increases concern that the
impaired intestinal motility caused by antipsychotic medica-
tions renders these patients vulnerable to necrotizing colitis
when exposed to C. perfringens enterotoxin.

What are the implications for public health practice?

Application of food preparation guidelines to prevent

C. perfringens foodborne illness is warranted in any setting
where institutional food preparation creates a risk for

C. perfringens illness outbreaks. Given the potential for fatal
outcomes, such guidelines deserve reinforcement in psychiatric
hospitals and other settings where patients might have
impaired intestinal motility for any reason to reduce the risk for
necrotizing colitis after C. perfringens infection.

This is the second reported outbreak of foodborne illness
caused by C. perfringens type A with fatalities attributed to
necrotizing colitis (3) that occurred in a 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, benztropine, 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.” 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 http://www.fda.gov/food/foodsafety/retailfoodprotection/foodcode/
default.htm.
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Evolution of Varicella Surveillance — Selected States, 2000-2010

Varicella surveillance practices have evolved since varicella
first became nationally notifiable in 1972 (7) (Table 1). Because
national surveillance data were not adequate for monitoring
the impact of varicella vaccine when it became available in the
United States, active surveillance for varicella was established
in sentinel sites in 1995 (1,2). With declines in varicella inci-
dence after 1 dose of varicella vaccine was added to the routine
childhood vaccination schedule in 1996 (3) and a second dose
was recommended in 2006 (4), the number of cases of varicella
in the active surveillance sites became insufficient to monitor
further impact of vaccination. CDC evaluated varicella sur-
veillance data reported via the National Notifiable Diseases
Surveillance System (NNDSS) during 2000-2010 to deter-
mine whether these data might now be adequate for monitor-
ing vaccination impact. By 2010, a total of 39 states required
reporting of varicella cases, 38 states were conducting passive
case-based surveillance, and 31 met CDC'’s ad hoc criteria for
adequate and consistent reporting. Varicella incidence in the
states that met these criteria declined 79% overall, from 43 per
100,000 population in 2000 to nine in 2010. While 1 dose of
varicella vaccine was recommended, incidence declined 43%
during 2000-2005, and after a second dose was added to the
routine childhood schedule, incidence declined 72% during
2006-2010. State varicella surveillance data reported to CDC
through NNDSS are now adequate for monitoring trends in
varicella incidence, but continued strengthening of the surveil-
lance system and participation of all states is needed.

Demographic data from cases of varicella reported through
passive surveillance to states and local health departments are
transmitted to CDC via NNDSS. Because varicella reporting
has not been consistent over time, CDC established ad hoc cri-
teria for inclusion of state NNDSS data in its analysis. A state’s
data reported to NNDSS were included if the state reported
to CDC a minimum of one case per 100,000 population each
year (considered adequate reporting by CDC) for 23 consecu-
tive years (considered consistent reporting by CDC) during
2000-2010. To calculate national incidence rates from passive
surveillance data using the CDC criteria, the total number of
cases classified as confirmed, probable, or unknown reported
from states meeting CDC’s inclusion criteria were aggregated
and divided by the aggregate population of the same states
using U.S. Census data. Age-specific incidence rates for states
with adequate and consistent reporting and age data were
calculated for 2000 through 2010.

In 2009, CDC began receiving case-based varicella-specific
data from states via Health Level Seven (HL7) messages. These
data were analyzed to evaluate vaccination status, disease

severity (measured by number of lesions), and hospitalizations
in cases reported in 2009 and 2010.

In 2000, a total of 12 states required reporting of varicella
cases to the state, two states were conducting passive case-based
surveillance, and 10 were conducting aggregate reporting;
10 states had adequate and consistent reporting. By 2010, a
total of 39 states had made varicella reportable to the state, 38
states were conducting passive case-based surveillance, and 31
had adequate and consistent reporting.* Overall incidence in
the states that met adequate and consistent reporting criteria
declined 79.4%, from 43.2 per 100,000 in 2000 to 8.9 in 2010.
During 20002005, when a single dose of varicella vaccine was

* Alabama, Alaska, Arkansas, Colorado, Connecticut, District of Columbia,
Delaware, Florida, Hawaii, Illinois, Kansas, Louisiana, Maine, Massachusetts,
Michigan, Missouri, Montana, New Hampshire, New Mexico, North Dakota,
Ohio, Pennsylvania, South Carolina, South Dakota, Texas, Utah, Vermont,
Virginia, West Virginia, Wisconsin, and Wyoming. (For this report, the District
of Columbia is counted as a state.)

TABLE 1. History of national varicella surveillance and related events
— United States, 1972-2006

Year Surveillance milestone

1972 Varicella becomes a nationally notifiable disease.
1981 Varicella is removed from the nationally notifiable diseases list.*

1991 Council of State and Territorial Epidemiologists (CSTE) recommends
that states develop or maintain sources of varicella surveillance
data (e.g., active surveillance in health maintenance organizations
or cities/counties/schools, sentinel reporting systems, notifiable
disease reporting where feasible, death certificate data, or surveys)
to monitor trends in disease incidence.

1995 Varicella vaccine is licensed for use in the United States.

1996 A single dose of varicella vaccine is recommended for routine
childhood vaccination in the United States.

1997 CSTE recommends that states and territories investigate all
varicella-related deaths to monitor changes in varicella-related
mortality and to understand why deaths occurred.

1998 CSTE recommends that states establish some form of ongoing
systematic morbidity surveillance (e.g., aggregate case reporting,
hospital discharge data review, sentinel systems, or surveys).

1998 Varicella deaths become nationally notifiable, with implementation
onJanuary 1, 1999.

2002 CSTE recommends including varicella in the National Notifiable
Disease Surveillance System by 2003 and establishing case-based
surveillance in all states by 2005, with implementation on
January 1,2003.

2006 Two doses of varicella vaccine are recommended routinely as part
of the childhood vaccination schedule in the United States.

Source: CDC. Varicella surveillance practices—United States, 2004. MMWR

2006;55:1126-9. Available at http://www.cdc.gov/mmwr/preview/mmwrhtml/

mmb5541a4.htm?s_cid=mm5541a4_e.

*During 1972-1997, a total of 14 states maintained continuous varicella
reporting to CDC.
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recommended, incidence declined 43.3%; during 2006-2010,
when 2 doses were recommended routinely, incidence declined
a further 71.6% (Figure 1).

As an additional criterion, states were asked in 2010 when
they first considered their varicella reporting to CDC to be
reliable (i.e., considered reliable by the reporting state). Twenty-
six of the 31 states with adequate and consistent reporting
responded; all 26 stated that they considered their varicella
data reported to CDC in 2010 to be reliable. Overall incidence
in these 26 states declined 81.8% from 2000 to 2010, 45.4%
from 2000 to 2005, and 77.4% from 2006 to 2010.

In 2000, case data from three states, representing 33.6% of
varicella cases reported to CDC through NNDSS, included
age. By 2010, the number of states reporting age had increased
to 28, representing 86.1% of cases. Based on data from these
states, from 2000 to 2010, varicella incidence declined most
among children aged 1—4 years (69.7%) and 5-9 years (86.2%),
the age groups for whom 1 dose of vaccine was routinely recom-
mended during 2000-2005 and 2 doses were recommended
during 2006-2010 (Figure 2). During 2000-2005, age-specific
incidence declined 37.4% and 49.8% among children aged
1—4 and 5-9 years, respectively. Declines continued during
20062010, when 2 doses were recommended, with incidence
in children aged 1-4 and 5-9 years decreasing 59.3% and
82.3%, respectively (Table 2).

During 2009-2010, 15, 12, and 11 states reported to
CDC data on varicella vaccination status, disease severity,
and hospitalizations, respectively, through HL7 messaging;
64.2% (7,906 of 12,313) of the cases were in persons who
had received varicella vaccine, 52.3% (2,062 of 3,942) were
in persons who had fewer than 50 lesions, and 1.6% (146 of
9,068) were in persons who were hospitalized. Of the cases
occurring in vaccinated persons, 64.9% (1,638 of 3,517) were
in persons who had fewer than 50 lesions.

Reported by

Erica Din, Emory Univ School of Nursing, Atlanta, GA. Stephanie R.
Bialek, MD, Adriana S. Lopez, MHS, Div of Viral Diseases,
National Center for Immunization and Respiratory Diseases,
CDC. Corresponding contributor: Adriana S. Lopez,
alopez@cdc.gov, 404-639-8369.

Editorial Note

National varicella surveillance has improved greatly since
1996, when varicella vaccine was first recommended for use in
the United States, with 31 states having adequate and consis-
tent reporting to CDC as of 2010. In the states with adequate
and consistent reporting, overall varicella incidence decreased
79% from 2000 to 2010. Since 2 doses of varicella vaccine
were recommended for routine use in 2006, varicella incidence
decreased approximately 70% overall, with the greatest declines

observed among children aged 5-9 years, the

FIGURE 1.Incidence of varicella in states meeting the criteria for adequate and consistent  age group targeted for 2 doses. Although state

reporting* and number of states reporting, by year — United States, 2000-2010

varicella surveillance data are now adequate
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Wisconsin, and Wyoming. (For this report, the District of Columbia is counted as a state.)
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FIGURE 2. Incidence of varicella* in states meeting the criteria for adequate and consistent

reporting,t by age group$ — United States, 2000-2010
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dose recommended in 2006 is demonstrated
with decreases in varicella incidence rang-
ing from 72% in the state surveillance data
to approximately 79% in VASP sites (6).
Although the VASP sites provided unique
data on the changing epidemiology of varicella
during the routine 1-dose varicella vaccination
program, the number of cases reported by
the sites has decreased, so that it is no longer
feasible to use VASP to continue monitoring
the impact of the vaccination program.

A total of 39 states were reporting varicella
data to CDC as of 2010, with 38 conduct-
ing passive varicella case-based surveillance
and one conducting aggregate reporting.
However, of the states conducting case-based

= = 5-Oyrs

0 T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007

Year
* Presented using a logarithmic scale.

T Defined as reporting at least one varicella case per 100,000 population (considered adequate) for >3
consecutive years (considered consistent) to the National Notifiable Diseases Surveillance System.
States meeting the criteria for adequate and consistent reporting in 2010: Alabama, Alaska, Arkansas,
Colorado, Connecticut, District of Columbia, Delaware, Florida, Hawaii, lllinois, Kansas, Louisiana,
Maine, Massachusetts, Michigan, Missouri, Montana, New Hampshire, New Mexico, North Dakota,
Ohio, Pennsylvania, South Carolina, South Dakota, Texas, Utah, Vermont, Virginia, West Virginia,
Wisconsin, and Wyoming. (For this report, the District of Columbia is counted as a state.)

$ Reported varicella cases with missing age information decreased over time, from 66% in 2000 to 14%

in 2010.

TABLE 2. Change in varicella incidence during the periods when the
first and second doses of varicella vaccine were routinely
recommended for children, by age group — United States,
2000-2010*

% change in varicella incidence

2000-2005 2006-2010
Age group (yrs) (1-dose recommendation) (2-dose recommendation)

<1 +129.0 -44.5

1-4 -37.4 -59.3

5-9 -49.8 -82.3
10-14 +32.2 -64.5
15-19 -8.2 +1.1
>20 +275.0 7.7

* States meeting the criteria for adequate and consistent reporting in 2010
(defined as reporting at least one varicella case per 100,000 population
[considered adequate] for =3 consecutive years [considered consistent] to the
National Notifiable Diseases Surveillance System): Alabama, Alaska, Arkansas,
Colorado, Connecticut, District of Columbia, Delaware, Florida, Hawaii, lllinois,
Kansas, Louisiana, Maine, Massachusetts, Michigan, Missouri, Montana, New
Hampshire, New Mexico, North Dakota, Ohio, Pennsylvania, South Carolina,
South Dakota, Texas, Utah, Vermont, Virginia, West Virginia, Wisconsin, and
Wyoming. (For this report, the District of Columbia is counted as a state.)

2008

surveillance, only 15 were reporting their
varicella-specific data to CDC. Although data
from these states were consistent with data
reported from one of the VASP sites, report-
ing of varicella-specific data by more states
will be critical for ensuring that the impact of
the 2-dose varicella vaccine recommendation
is fully monitored. For states not yet reporting
their varicella-specific case-level data to CDC,
data can be sent via HL7 messaging.”
Reporting of case-based surveillance vari-
ables is necessary so that national passive
varicella surveillance data can be used to monitor the changing
epidemiology of varicella and vaccine effectiveness over time.
The variables of most importance include age, vaccination
status and number of doses, and disease severity (7). However,
at this stage of the vaccination program, reporting complete
case information, including outcomes such as complications,
hospitalizations, and deaths, is needed and increasingly feasible
to collect because varicella incidence has declined 97% since
the start of the varicella vaccination program (from an average
7.2 per 1,000 in 1995 to 0.2 per 1,000 in 2010).
Varicella-related deaths, which were made reportable in
1999 (7), also are important for tracking disease severity and
missed opportunities for vaccination. Four varicella-related
deaths were reported in 2010, none of which were in patients
with a documented history of varicella vaccination. As 2-dose
varicella vaccination coverage increases and circulation of the
varicella-zoster virus declines, a greater proportion of varicella

T T T
2009 2010

T Additional information is available at http://www.cdc.gov/phin/library/guides/
varicella_message_mapping_guide_v2_01.pdf.
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What is already known on this topic?

When 1 dose of the varicella vaccine was added to the child-
hood immunization schedule in 1996, national passive varicella
surveillance was not adequate to monitor the impact of the
vaccination program. Varicella surveillance during the first 10
years of the varicella vaccination program relied on active
surveillance sites, which demonstrated substantial declines in
varicella incidence during 1995-2005.

What is added by this report?

During 2000-2010, the number of states meeting criteria for
inclusion in national passive surveillance analysis increased
from 12 to 31. Varicella incidence in the states meeting these
criteria declined 79% overall, from 43 cases per 100,000
population in 2000 to nine cases per 100,000 in 2010.

What are the implications for public health practice?

State varicella surveillance data reported to CDC are now
adequate for monitoring national trends in varicella incidence.
Continued strengthening of the surveillance system and
participation from all states is needed to monitor fully the
impact of the routine second dose of varicella vaccine recom-
mended for children in 2006.

cases are expected among vaccinated persons. Breakthrough
varicella generally is mild and can be difficult to diagnose
clinically (8). Consequently, laboratory confirmation of disease
is increasingly important to ensure accurate diagnosis and
management of suspected cases of varicella. Polymerase chain
reaction testing of lesion or scab specimens is recommended
for laboratory confirmation of varicella cases.

The findings in this report are subject to at least four limita-
tions. First, the validity of the ad hoc definitions of adequate
and consistent reporting was not assessed. The minimum
incidence requirement of one reported case per 100,000
population for the adequacy criterion was selected because
this incidence was much lower than what was reported in
VASP. Coupled with the consistent criterion of reporting for
at least 3 consecutive years, these criteria seemed reasonable
to CDC varicella experts and corresponded fairly closely
with the qualitative judgments of reporting quality provided
by the states. Second, not all states reported varicella data to
CDC. Without information from all states, it is impossible to
understand varicella trends completely, especially if states that
did not report have varicella vaccination coverage that differs
from states that did report or if they have populations in whom
varicella disease epidemiology differs. However, among the 39
states reporting data to CDC as of 2010, varicella epidemiology
does not appear to differ. Third, because varicella data included

SInformation on how to collect specimens is available at htep://www.cdc.gov/
chickenpox/lab-testing/collecting-specimens.html.
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in this report are collected through passive reporting to the
state, case ascertainment likely is incomplete, and these results
might underestimate actual varicella incidence. Finally, some
proportion of reported cases might not actually be varicella,
resulting in an overestimate of incidence.

With the cessation of active surveillance for varicella, national
passive surveillance will be critical for monitoring changes in
the epidemiology of varicella, detecting gaps in protection of
specific populations (e.g., those for whom catch-up vaccina-
tion is recommended or populations who refuse vaccination),
assessing vaccine effectiveness, and monitoring the impact
of the current 2-dose vaccination recommendation. Further
declines in varicella incidence since those reported shortly after
implementation of the 2-dose vaccination program (6,9) are
expected as 2-dose varicella vaccination coverage increases.
However, to continue monitoring the implementation and
impact of the 2-dose program effectively, it is increasingly
important for all states to move toward case-based varicella
surveillance. These data will be critical for informing vaccina-
tion policy moving forward.
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Prevention and Control of Influenza with Vaccines: Recommendations of the
Advisory Committee on Immunization Practices (ACIP) —
United States, 2012-13 Influenza Season

In 2010, the Advisory Committee on Immunization
Practices (ACIP) first recommended annual influenza vaccina-
tion for all persons aged >6 months in the United States (7).
Annual influenza vaccination of all persons aged 26 months
continues to be recommended. This document 1) describes
influenza vaccine virus strains included in the U.S. seasonal
influenza vaccine for 2012-13; 2) provides guidance for the
use of influenza vaccines during the 201213 season, including
an updated vaccination schedule for children aged 6 months
through 8 years and a description of available vaccine prod-
ucts and indications; 3) discusses febrile seizures associated
with administration of influenza and 13-valent pneumococ-
cal conjugate (PCV-13) vaccines; 4) provides vaccination
recommendations for persons with a history of egg allergy;
and 5) discusses the development of quadrivalent influenza
vaccines for use in future influenza seasons. Information
regarding issues related to influenza vaccination that are not
addressed in this update is available in CDC’s Prevention and
Control of Influenza with Vaccines: Recommendations of the
Advisory Committee on Immunization Practices (ACIP), 2010
and associated updates (7,2).

Methodology for the formulation of the ACIP annual vaccine
recommendations has been described previously (7). The ACIP

Recommendations for routine use of vaccines in
children and adolescents are issued by CDC and are
harmonized to the greatest extent possible with recom-
mendations made by the American Academy of Pediatrics,
the American Academy of Family Physicians (AAFP),
and the American College of Obstetrics and Gynecology
(ACOG). CDC recommendations for routine use of
vaccines in adults are harmonized to the greatest extent
possible with recommendations made by AAFP, ACOG,
and the American College of Physicians. The Advisory
Committee on Immunization Practices (ACIP) is char-
tered as a federal advisory committee to provide expert
external advice and guidance to the Director of CDC on
use of vaccines in the civilian population of the United
States. ACIP members are named by the Secretary of the
U.S. Department of Health and Human Services. ACIP
recommendations become CDC policy once approved by

the Director of CDC, on the date published by MMWR.

Influenza Work Group meets every 2—4 weeks throughout the
year. Work Group membership includes several voting members
of ACIP and representatives of ACIP Liaison Organizations.
Meetings are held by teleconference and include discussion of
influenza-related issues, such as influenza surveillance, vaccine
effectiveness and safety, coverage in groups recommended for
vaccination, program feasibility, cost-effectiveness, and antici-
pated vaccine supply. Presentations are requested from invited
experts, and published and unpublished data are discussed.
CDCs Influenza Division provides data on influenza surveil-
lance, antiviral resistance, and vaccine effectiveness. CDC’s
Immunization Safety Office provides information on vaccine
safety, and CDC’s Immunization Services Division provides
information on vaccine distribution and coverage.

Vaccine Strains for the 2012-13 Influenza Season

U.S. influenza vaccin