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CLUSTER OF ENTEROVIRUS INFECTIONS AMONG DAY CARE ATTENDEES
Lauren A. Burwell, M.D.
INTRODUCTION

On November 6, 2007, the Los Angeles County Department of Public Health Acute Communicable
Disease Control Program (ACDC) was notified by the infection preventionist at a local children’s hospital
of a previously healthy 3-month-old male found unresponsive in his crib. One day prior to his death, he
had been febrile to 101°F, but no other symptoms were documented. The infant and his mother lived in a
residential facility A for young mothers located on the same campus as the day care center that he
attended. Eight days after the first report, ACDC was notified of the death of a 4-month-old female also
found unresponsive in bed at home by her mother. The second infant and her mother lived in the
community and received day care services at facility A.

METHODS AND RESULTS

ACDC immediately began its investigation and performed a site visit to facility A. ACDC staff noted that
while the two infants received day care in the same classroom, they were in separate small groups of
three infants each with separate dedicated caretakers. Facility A staff reported that several staff
members and children at the day care had recent illnesses with symptoms consistent with upper
respiratory infections. ACDC recommended that the facility exclude ill children and staff, emphasize
handwashing, and encourage appropriate respiratory hygiene/cough etiquette.

At the time of the investigation, six staff members and 25 children were evaluated by their physicians for
symptoms that included irritability, cough, congestion, and rhinorrhea. ACDC staff reviewed laboratory
testing performed on the ill staff and children. One of the symptomatic children was the 14-month-old
brother of the second case. He also attended day care at facility A and was seen in a local ER on
November 15, 2007. Serum PCR was positive for enterovirus. Another ill child had a viral throat culture
that grew adenovirus. No other respiratory viruses were identified on testing of ill children or staff.

ACDC staff reviewed medical records and laboratory results of the deceased infants. Post-mortem
testing of the first case identified Enterobacter cloacae and Acinetobacter calcoacetius/baumannii
complex in blood culture and nasopharyngeal wash grew Staphylococcus aureus and Acinetobacter
calcoacetius/baumanii complex. Viral respiratory testing, including influenza, was negative. Post-mortem
microbiological testing of the second case was negative for influenza A and B and no organisms were
identified on blood cultures.

Final autopsy results on the second case were available in February 2008, and revealed focal myocarditis
and focal brainstem encephalitis. The final autopsy report on the first case was available in May 2008,
and revealed meningoencephalitis. Upon review of the autopsy findings, specimens were sent to the
Viral and Rickettsial Disease Laboratory (VRDL) for additional testing. Real time PCR identified the
presence of enterovirus nucleic acid in lung and brain tissue from the first case and from brain tissue from
the second case. Serotype assessment is being attempted by VRDL from fixed tissues.

CONCLUSION

There may have been more than one respiratory virus circulating concomitantly in facility A at the time of
this investigation. ACDC identified three confirmed cases of enterovirus, one confirmed case of
adenovirus, and multiple staff members and children who exhibited symptoms of upper respiratory illness
but either did not have viral respiratory testing performed or from whom virus was not identified from the
submitted specimen. The two deceased infants were clustered in time and place, but a common etiology
of death was not confirmed until additional laboratory testing was performed at VRDL and identified
enterovirus. While adenovirus and enterovirus infections may manifest with similar respiratory symptoms,
the deceased cases had evidence of encephalitis on autopsy. These cases are similar to the previously
described neonatal cases due to Coxsackievirus B1 as seen in Los Angeles County and other sites in the
United States (MMWR May 23, 2008).

Enterovirus Infections Among Day Care Attendees
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NOROVIRUS OUTBREAK AT A LARGE SOUTHERN CALIFORNIA UNIVERSITY

Curtis G. Croker, MPH; Roshan Reporter, MD, MPH; Rita Bagbhy, RN, MSN, PHN; Shikari Ota, REHS;
Soodtida Tangpraphaphorn, MPH; Leticia Martinez, RN, MPA, PHN

BACKGROUND

On Friday evening, October 3, 2008, the Los Angeles County Department of Public Health (LAC DPH)
Acute Communicable Disease Control Program (ACDC) received notification from the student health
center (SHC) at a large university of more than 20 students presenting with gastroenteritis symptoms,
some of whom had been seen in a local emergency room and admitted to the school’'s contracted
hospital for dehydration. In conjunction with the LAC DPH Environmental Health and Community Health
Services, ACDC initiated an epidemiological investigation on Sunday, October 5, 2008, to determine the
etiology of the outbreak, risk factors for the disease, and steps needed to prevent further infections.

METHODS

Case Investigation: An outbreak-associated case was defined as an individual who was ill between
September 24, and October 13, 2008 with: (1) vomiting and diarrhea or (2) vomiting or diarrhea with two
or more of the following symptoms: stomach cramps, nausea, fever, body aches, headache or fatigue or
(3) laboratory confirmation of norovirus via RT-PCR. Frequency and distribution of symptoms among
cases were calculated. ACDC toured the campus to inspect food venues and interview ill students at the
SHC on Sunday, October 5, 2008. A standardized questionnaire was created to interview patients at the
SHC and also for phone interviews. Later a web-based questionnaire was created and administered to
all students on October 10, 2008. For both questionnaires, students answered questions regarding
illness history, eating places and sports or other social events attended from October 1-3, 2008.

Case Risk Analysis: A case-control analysis was performed to identify a possible eating place on campus
or sports or social event responsible for the illnesses. Chi-square and Fisher exact tests were used to
compare exposures of interest for cases and controls via SAS 9.1 software.

Laboratory Testing: Stool samples were collected from ill students and analyzed in the Public Health
Laboratory for enteric bacteria and norovirus using RT-PCR testing methods.

Outbreak Monitoring: ACDC monitored the progress of hospitalized students by receiving updates from
the hospital's infection preventionist. ACDC also maintained frequent contact with the SHC, school
administration and sports coaching staff to monitor the outbreak and assure containment.

Dining Hall Inspections: The LAC DPH Environmental Health Food and Milk Program (F&M) inspected
two major campus dining halls on October 4, 2008 and again on October 10, 2008, to identify any
possible food handling violations or ill food handlers.

Sporting Event Surveillance and Prevention Efforts: F&M also conducted investigations of vendors and
restrooms at a home football game on October 4, 2008 and again on October 11, 2008 at the university.
The LAC DPH Environmental Health, Housing and Institutions Program inspected selected student
dormitories on October 4, 2008. The LAC DPH Community Health Services performed an in-service
providing health education to fraternity presidents on October 18, 2008.

RESULTS

There were ten sites identified where students could obtain food on campus. ACDC toured three of the
larger dining facilities on campus. One of the largest dining facilities is all self-serve style dining where
there are many food stations with many food items. ACDC also visited a coffee and packaged snacks
facility, and a food court which has several different name-brand vendors. ACDC interviewed 17 students
who were discharged from the SHC with acute gastroenteritis on Sunday, October 5, 2008. Symptoms,

Norovirus Outbreak At Large Southern California University
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onset times, and possible exposures such as eating places and social events were assessed. The SHC
provided ACDC with a list of students ill with gastrointestinal (GI) symptoms in the last week. The SHC
was instructed to send stool specimens from several patients to the Public Health Laboratory for viral and
bacterial testing. A total of 43 interviews were performed by ACDC; 17 interviews were performed at the
SHC with ill students that had visited the SHC and 26 interviews were performed over the telephone
using the contact list provided by the SHC.

Thirty-eight ill students fit the case definition. A majority of the cases occurred on October 3, 2008 and
October 4, 2008 (n=30), but cases did occur as early as September 26, 2008 and as late as October 8,
2008. Most students reported living on campus (71%) with many residing in one particular dormitory
(34%). However, other cases reported living in eight other campus dormitories, indicating that the
outbreak was widespread.

Web-Based Case Investigation: Because of the scope of the outbreak, and because most students have
access to computers and are familiar with the web, ACDC designed and administered a web-based
survey which was sent to all students (N=32,418) inquiring about symptoms and illness history for those
reporting illness. The survey was administered on October 12, 2008, and information was collected over
five days. Of these students, 5,227 students completed the survey (16%). Students completing the web
survey were slightly more likely to be female than the general student population (female 63% versus
49%) and were more likely to be undergraduates (70% versus 49%, p<0.01), but similar in age (mean
age 23.1 versus 24.7 years). The demographics of web-based cases (n=440) were very similar to those
cases interviewed by ACDC from the SHC (n=38); mean age was 20.4 versus 19.3 years and both
groups were 64% female.

Combined Case Investigation: The web-based questionnaires were combined with the earlier
guestionnaires assessed by phone and in person. In total, there were 712 students reporting Gl illness,
478 meeting the case definition, and 4,756 healthy controls identified. Students reported illness onsets
from September 24, 2008 through October 13, 2008 (Figure 1). The epidemiological curve indicated a
sharp increase in the number of cases on Friday, October 13, 2008, but also indicated a gradual increase
in cases in the nine days prior.

Figure 1
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A majority of cases were female (64%) and the average
age of a case was 20.4 years (Table 1). Cases were
just as likely to be an undergraduate student as

Table 1 - Case Demographics

Early Cases
graduate student (49% versus 51%) and 45% of cases Cases ill ill 9/);4/08 -
reported living on campus. Cases were identified from All Cases 10/3/08 10/2/08
almost every dormitory on campus. Cases that ) (N=478) (n=110) (n=55)
occurred prior to October 3, 2008 were slightly older | Pemegraphic n (%) n (%) n (%)
than the students ill on October 3, 2008 (mean age 22.7 | Gender
versus 19.0), more likely to be an undergraduate Female 304 (64) 78 (71) 38 (76)
student (62% versus 56%) and to reside on campus Male 171 (36) 31(28) 17 (34)
(48% versus 38%). missing 3(0) 1) 0(0)

Age
Symptoms of cases included nausea (87%), fatigue 17 16 3) 9 @) 8 (16)
(83%), vomiting (78%), stomach cramps (73%), 18 206 (43) 70 (64) 2 18)
diarrhea (70%), headaches (61%), body aches (55%), I
and subjective fevers (47%) (data not shown). Fourteen 5024 91 (19) 16 (15) 25 (80)
percent of cases reported that they were still ill at the — 108 (23) 100) 7 (14)
time of the interview. The average duration was 2.4 T 51(11) 3 (3) 6012
days (range: 1-6 days) with median duration of 2.0 _ 4 (1) 1) 12
days. One hundred eighty-five students sought medical missing 2 1Q1) 0(0)
care, 35 students visited an emergency room, and 10 Mean Mean Mean
students were hospitalized. No students died. (95% CL) (95% CL) (95% CL)

Mean Age 20.4 19.0 22.7
Case Risk Analysis: The epidemiological curve of cases (20.0-20.8)  (18.3-19.8) (21.4-24.6)
reveals an apparent increase in the number of cases | Studentlevel n (%) n (%) n (%)
that occurred on Friday, October 3, 2008, indicating a Freshmen 61 (14) 98 7 (14)
possible point source exposed to norovirus during a Sophomore 54 (12) 16 (15) 10 (20)
social event, eating event, or in a restroom (Figure 1). Junior 51 (12) 10 (9) 7 (14)
Cases after October 3 may have also been exposed Senior 57 (13) 11 (10) 7 (1)
to the same place or event, but ACDC would expect Graduate
many person-to-person secondary cases after Student 213 (49) 48 (44) 19 (38)

missing 42 (9) 16 (15) 5 (5)

October 3" that would complicate the analysis of the Res'dehts
exposures. For this reason ACDC restricted the Main Campus 199 (45) 42 (38) 24 (48)

exposure analysis to cases with illness onset occurring

only on Friday, October 3, 2008 (N=94). Because symptoms of norovirus illness typically begin about 24
to 48 hours after ingestion of the virus [1], ACDC limited the analysis of exposures to the previous day
October 2, 2008. Controls were selected from healthy students completing the survey (N=4,756).

Cases were just as likely to have eaten at a campus facility as controls (45% versus 50%, p=0.305)
(Table 2). Sites where less than 3% of cases reported eating were dropped from the analysis, leaving
three of ten sites for the analysis. None of these sites sustained a high attack rate. The analysis of
dining place by eating time (breakfast, lunch, dinner) was also performed, but did not revealed any more
significant information in regards to a source for this outbreak (data not shown).

Students were asked about any social and sporting events that they attended or participated in from
October 1-3, 2008. For the reasons stated previously, only exposures on October 2, 2008 were analyzed
among cases ill on October 3, 2008. Sporting events included swimming, football, soccer, softball, tennis,
volleyball and marching band. Students were also asked about any fraternity or sorority events attended
on these days. None of the events represented more than 4% of the cases (data not shown). The small
number of responses may be due the fact that these questions were asked at the end of the survey and
students may have not completed the information as requested. In addition to ill students, there were
about 70 staff members who were reported ill from the school administration over the outbreak period.

Norovirus Outbreak At Large Southern California University
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Table 2 - Eating Places On Thursday (10/2/08) For Cases with lliness Onset on Friday
(10/3/08) and Controls
Attack Cases Controls Chi- p-
Rate (N=94) (N=4756) Square  value*
Meal Eaten From n % n %
Fraternity or Sorority
House 3% 8 9% 238 5% 1.7 0.12
Any Campus Site (10) 2% 42  45% 2355 50% 1.5 0.35
Site #1 3% 7 7% 215 5% 1.6 0.17
Site #2 3% 20 21% 754  16% 1.6 0.15
Site #3 1% 5 5% 137 3% 1.2 0.16
Other 7 Sites 2% 9 10% 473  10% 0.0 0.92
*Chi-Square testing performed for cell sizes >5, otherwise a Fisher Exact test was used

Laboratory Testing: A total of 14 stool samples were submitted to the Public Health Laboratory for testing.
Eight of 14 stools tested positive for norovirus using RT-PCR technigues and were forwarded to California
Department of Public Health Viral Rickettsial Disease laboratory for sequence analysis. The eight isolates
matched genetically and were assigned to Genogroup 2, cluster 6 (GII.6 Seacroft), a genotype that had
not been found previously in California. The earliest laboratory confirmed case had onset on October 3,
2008.

Outbreak Monitoring: Throughout the outbreak ACDC maintained communication with the school
administration, SHC and local hospitals. The school administration continually assembled a list of new
SHC visits for gastroenteritis, admissions to the contracted hospital, and calls of illness received from
students or parents (intelecare) and calls from dormitory staff (residential case). ACDC received frequent
list updates and any new reports of illness were graphed by the date the school was notified. Onset
dates and symptom details were not reported on these lists, and illness notification dates were not
available for 33% of the 492 illness reports received by ACDC. From October 3-10, 2008, the university
was notified of 314 reports of Gl iliness. The first reports occurred on Friday, October 3, 2008, with a
majority of reports occurring on Saturday, October 4, 2008 (N=93).

Dinning Hall Inspections: F & M conducted an inspection of the major food facilities on campus on
October 4, 2008. These food facilities serve about 1,800 students per day. The food service operation
appeared to be well run at the time of inspection. The attendance policy and the time cards of food
employees who called in sick or left early due to sickness for the previous week were reviewed. No
employees ill with Gl illness were identified. The senior managers also stated that they assess (verbal
guestioning) the employees’ health condition prior to their returning to work after an illness. The hand
washing facilities were maintained clean, dishwashers in good repair, and open food at buffet was
protected from consumers. The "Recommendations for Restaurants with an Outbreak of Norovirus" was
reviewed with senior managers on site. Facilities were instructed to use chlorine solutions to sanitize all
the surfaces to eliminate norovirus. Canisters of chlorine wipes and hand sanitizers were observed at
customer service areas (dormitory lobbies), classrooms, restrooms, and under a tented area where any
students could take some free of charge with student identification.

Sporting Event Surveillance and Prevention Efforts: LAC DPH Environmental Health Services (EHS)
made a visible presence prior to and during a football game on 10/4/08 at the Los Angeles Coliseum to
ensure that all employees at food concession stands were adhering to good personal hygiene practice
and all restrooms were maintained clean and sanitary. Los Angeles Coliseum staff were informed of the
norovirus outbreak and were advised to pay special attention to any report of Gl illness. The coliseum
manager stated that he did not receive any calls regarding Gl illnesses or unsanitary conditions due to
vomit/diarrhea in restrooms and public areas for this event on October 4, 2008. EHS returned to observe
a football game on the following week, October 11, 2008. One ill person was identified with Gl symptoms
at the game and was held in the paramedics room. Vomit was also identified outside of two different
restrooms and the janitorial staff were directed to clean and sanitize the affected area.

Norovirus Outbreak At Large Southern California University
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CONCLUSION

A Gl iliness outbreak occurred on a large university campus in LAC, with 478 students reporting
symptoms and durations consistent with a norovirus infection between September 24, 2008 and October
13, 2008. A majority of cases were confined to a nine-day period (October 3 through October 11, 2008).
Stool specimens from ill students tested at the Public Health Laboratory confirmed the outbreak etiology
as norovirus. The Centers for Disease Control and Prevention (CDC) confirmed the norovirus strain as
Genogroup 2, cluster 6 (Gll.6 Seacroft), the first detection of this strain in California. The first lab
confirmed case had symptoms onset on October 3, 2008. A majority of the cases were reported on
Friday, October 3, 2008 and Saturday, October 4, 2008, indicating that some highly frequented place
(restroom, study lounge), event (eating, sports or social), or contact surface may have served as a point
of distribution for the virus from a few ill students to a large number of students on Thursday, October 2,
2008. Norovirus has a human reservoir and can be found in the stool or vomitus of infected individuals.
Transmission occurs from ingestion of the virus, either by direct person-to-person contact, or via food or
vomite contamination. The case-control analysis of student eating locations and events attended on
Thursday, October 2, 2008, did not identify a particular risk factor for illness in this outbreak. ACDC could
not rule out a possible foodborne source, but the outbreak was most likely due to the person-to-person
spread of norovirus on a campus setting originating from the community. Intervention and education
efforts by ACDC, Environmental Health, Community Health Services and the school administration were
successful in containing the outbreak to nine days, and preventing the spread of this very contagious
illness to a large university population.

LIMITATIONS

The results of food analyses are limited by the large number of possible eating venues and eating times
for cases. Students answered questions about exposures that occurred one week earlier, which may
have introduced some recall bias. As the web survey was anonymous, duplicate submissions could not
be excluded from the analysis.
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SALMONELLA JAVIANA OUTBREAK AT A MULTI-SITE PRESCHOOL PROGRAM

Roshan Reporter, MD, MPH; Rita Bagby, RN, MSN, PHN; Curtis G. Croker, MPH,;
David Margosian, REHS; Emoke Csengeri, REHS; Leticia Martinez, RN, MPA, PHN;
Soodtida Tangpraphaphorn, MPH

BACKGROUND

Acute Communicable Disease Control Program (ACDC) of Los Angeles County (LAC) Department of
Public Health (DPH) was notified on October 16, 2008 by the Infection Preventionist (IP) at a local
hospital of a cluster of ill persons admitted with gastrointestinal (GI) symptoms. A second call was
received from the same IP of additional persons ill on October 17, 2008 and all ill persons had contact
with multi-site preschool program centers. ACDC discovered by October 17, 2008 that five centers had
staff with illness (N=23) and four centers had children with an undiagnosed Gl illness. ACDC concluded
that this was an outbreak in need of further investigation, as it involved a large number of ill persons
connected in time at multiple operating sites of this organization, and furthermore may be deemed a
critical incident as it involved young children. ACDC became the lead investigator and notified LAC DPH
administration. On October 17, 2008 it was discovered that LAC DPH Community Health Services (CHS)
had already been working with one of the sites as a community outbreak and efforts were coordinated.

METHODS

Case Definition: An outbreak-associated case was defined as an individual employed by, attending, or
with contact to a person associated with the multi-site preschool program who was ill between

October 13, 2008 and November 4, 2008 with: (1) fever and diarrhea; or (2) fever or diarrhea with two or
more of the following symptoms: nausea, vomiting, body aches, headache or fatigue; or (3) laboratory
confirmation of Salmonella Javiana.

Case Investigation: ACDC made a site visit to view the central kitchen and interview all staff at the
kitchen on October 17, 2008. A standardized questionnaire was created to interview the ill kitchen staff;
those not available in person were interviewed by telephone. All kitchen staff were required to submit
stool specimens for culture. For surveillance at the preschool program sites, line lists were created to
collect summary data on ill persons first by the program site and then a line list was created for individuals
at each site. CHS Public Health Nurses conducted the site-specific surveillance. ACDC heightened
surveillance by contacting local hospitals in affected areas asking them to report cases of salmonellosis
immediately by phone. Frequency and distribution of symptoms among cases were calculated.

Case Control Study: A case-control study was performed only of staff and volunteers (excluding food
workers), since adults are capable of providing their food history. A questionnaire on food history,
symptoms and onset dates was developed, lists of all staff and volunteers at each preschool program site
were obtained and interviews were conducted by phone. Data was analyzed using SAS 9.1 software.

Public Health Laboratory Testing: Salmonella isolates from private laboratories were submitted to the
LAC Public Health Laboratory (PHL) for confirmation and serotyping. The testing scheme instituted
required stool testing in the PHL of all employees from the central kitchen (including administrative staff),
preschool teachers, aides, and volunteers at all preschool program sites regardless of symptoms.
Symptomatic children were tested by PHL only if someone in their household was noted to be working in
a sensitive occupation or situation (SOS). Food from the implicated meal on October 14, 2008 was
sought for culture. Rodent feces collected from the central kitchen and nearby exterior sites were
collected for culture.

Outbreak Monitoring: ACDC monitored the outbreak progress by receiving daily updates from the
affected LAC Service Planning Areas (SPA). ACDC maintained frequent contact with the preschool
program administration and LAC SPA staff to monitor case ascertainment and assure outbreak
containment. Asymptomatic children and those who had recovered who did not have SOS in the

Salmonella Javiana Outbreak At A Multi-Site Preschool Program
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household, were allowed to attend preschool. Children with SOS in the household had to undergo stool
clearance as per the usual protocol.

EH Inspections: The LAC Environmental Health Food and Milk Program (F&M) inspected the preschool
program central kitchen on October 17, 2008, and on several subsequent dates for food handling
violations or ill food handlers, to provide education, and make recommendations. Meal preparation was
reviewed and food source records were obtained.

The Vector Management Program from the LAC Environmental Health also conducted a rodent
inspection because of evidence of rodents inside and outside of the central kitchen building. Rodent
dropping samples were submitted for culture at the LAC PHL.

RESULTS

Case Investigation: This outbreak of Salmonella Javiana affected 28 preschool sites. One site made a
report of illness on October 15, 2008. On the same day, multiple preschool sites were queried and
numerous students and staff were reported ill. A comprehensive survey of the 28 sites identified cases of
gastroenteritis in all but one location.

All food is prepared at a central kitchen and delivered in bulk to the preschools where site staff serve
breakfast, lunch and snack in a family style. The breakfast is a cold meal delivered the day before and
refrigerated. Lunch is prepared starting the afternoon before and usually is a hot entrée served shortly
after delivery. The food is measured out in bulk, packaged for transport at the central kitchen and
delivered to each site, where it is served family style by the teachers for each student.

There were 594 people that met the case definition, including 438 children, 144 staff and volunteers, and
12 kitchen employees (Figure 1). Cases presented with diarrhea, fever, nausea, cramps, vomiting,
headache, chills and body aches (Table 1). Demographics of cases are presented in Table 2. There
were 308 cases confirmed to have Salmonella Javiana; the remaining 286 were presumptive cases
(Table 3). There were ten secondary cases included in the above totals. A total of 30 cases were
hospitalized, four adults and 26 children; there was one case of bacteremia and no deaths.

Figure 1. lliness Onset for Laboratory Confirmed Cases with Recorded Onsets by
Children, Adult Staff, and Kitchen Staff (n=220)
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Table 1. Symptoms of Children and Staff (N=454)
Multi-site Preschool S. Javiana outbreak
Children Adults Total
n Percent n Percent n Percent
Total reporting symptoms 386 100% 66 100% 454 100%
Symptoms
Diarrhea* 380 98% 66 100% 446 98%
Fever 347 90% 39 59% 386 85%
Cramps 315 82% 60 91% 375 83%
Vomiting 265 69% 34 52% 299 66%
Nausea 232 60% 48 73% 280 62%
Chills 226 59% 37 56% 263 58%
Symptoms duration** Mean Range
Duration (days) 5.0 1-18 days
*6 lab conf child cases with Gl or fever symptoms excluding diarrhea (2% of total)
** Children only (n=332)
Table 2. Demographics of Cases (N=594)
Multi-site Preschool S. Javiana Outbreak
Age (years) n Percent
1-2 4 1%
3-4 420 71%
5-9 13 2%
10-19 5 1%
20-39 77 13%
40-59 69 12%
60+ 6 1%
Gender
Male 219 37%
Female 375 63%

Thirteen central kitchen staff were positive by stool culture for S. Javiana. Interviews revealed that an ill
food handler came to work on Monday, October 13, 2008. This person cut up watermelon that day to be
served the next day. One employee from an office adjoining the kitchen was not a food worker and did
not eat food from the central kitchen but did assist this ill food worker by holding her hands and steadying
her as she was leaving the toilet on October 13, 2008; she became a case on October 14, 2008. Some
of the other kitchen staff who became ill later during the week continued to work despite having paid sick

leave.
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Table 3. Multi-site Preschool S. Javiana Outbreak Confirmed and Presumptive Cases
Children confirmed 177
Children presumptive 261
Adults confirmed 120
Adults presumptive 24
Kitchen staff confirmed 12
Kitchen staff presumptive 0
TOTAL 594

Environmental Health Investigation: On October 17, 2008, the central kitchen was inspected and closed
for evidence of rodents. Three follow-up inspections were conducted to ensure that recommendations
and mitigation measures were being followed. All preschool sites also voluntarily closed for cleaning on
October 17 to 21, 2008. The central kitchen reopened after remediation which included disinfection and
thorough cleaning with bleach and rodent control. Kitchen staff also received written, personal and group
education on salmonellosis, good hygiene and food safety.

Case Control Analysis: A case control study of preschool staff (excluding food workers) was conducted.
There were 255 employees that answered the case-control study questionnaire. Questions included
basic demographics, symptoms, work location, days worked and food, meals and days eaten. In all there
were 66 employees that complained of symptoms that were consistent with salmonellosis. There were
102 employees who were laboratory confirmed. The cohort was 95% female (n=239) with an average
age of 40 years (Table 4). The study compared cases (employees with laboratory confirmed Salmonella
Javiana) to controls (employees with no symptoms and no laboratory test or negative laboratory test for
S. Javiana). This analysis revealed that those who ate on Tuesday had a statistically significant risk of
being a case (p=0.04) and had an attack rate of 82%. Ninety percent of the cases ate on Tuesday, but no
specific meal eaten on Tuesday reached statistical significance (alpha= 0.05), although eating breakfast
had borderline statistical significance (p=0.0502). In addition, no individual food item reached statistical
significance, although milk came close (p=0.0563).

Table 4. Demographic Information for Staff Case-Control Study (N=255)
Total Confirmed Cases
Total (%) 255 (100) 89 (100)
Male 15 (6) 2 (1
Female 239 (95) 87 (99)
Mean Age (year) (SD) 40 (12) 40 (11)

Community Health Services: All preschool sites were visited multiple times by public health nurses who
offered education, collected data, and collected stool specimens for screening and sensitive occupation
clearance activities (stool cultures) for all staff including teachers, volunteers, food workers and selected
children who had sensitive occupation in the household.

Public Health Laboratory: There were 308 cases confirmed to have S. Javiana. The PFGE profile of the
isolate was compared to other S. Javiana isolates in Los Angeles and the national PulseNet database,
and was found to be unique. There were no other clusters of this PFGE pattern in the US at the time of
the outbreak. Rodent feces collected by Vector Management inside and outside the premises of the
central kitchen were negative on culture for salmonella.

Salmonella Javiana Outbreak At A Multi-Site Preschool Program
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LIMITATIONS

There may have been recall bias since adult staff and volunteers were interviewed two to three weeks
after the outbreak. ACDC was unable to interview most children’s families to confirm onset dates and
symptoms; since small children are unable to give an accurate food history, they were not included in the
case-control study. Language and cultural differences between interviewers and cases may have created
barriers, as most children were from poor Hispanic families that were only Spanish-speaking. Kitchen
staff were hesitant to disclose their symptoms when interviewed prior to stool specimen collection.

DISCUSSION

A very large salmonellosis outbreak caused by Salmonella serotype Javiana occurred in LAC during
October 2008 at a multi-site preschool program. There were 594 cases, including 437 children, with most
cases occurring between October 14 and 18, 2008. The first laboratory-confirmed case had onset of
symptoms on October 14, 2008 and the last case on November 4, 2008 (a secondary case). A case-
control study of staff indicated that the most likely source was a meal served on Tuesday, October 14™,
The lunch meal on Tuesday included fresh watermelon that was cut up Monday afternoon by a food
worker who was working while ill with diarrhea. Other kitchen staff became ill later in the week,
presumably from consuming contaminated food themselves. Since many of them continued to work with
food, additional contamination may have occurred on other days. It was disconcerting that ill food
workers stayed on the job despite having a benefits package that includes sick leave.

Salmonella can survive and propagate on cut fruit, especially if it is not promptly cooled and kept cold.
This particular serotype, Javiana, is an unusual serotype and it had a unique PFGE pattern not found
before in the US. This outbreak appeared to have a prolonged incubation period for some cases. It is
possible that some of the children included as part of the initial outbreak were actually secondary cases.
However, in other outbreaks where a low dose of salmonella is in the source product, incubation may be
as long as 18 days. It is plausible that some individuals were exposed to high doses with a short
incubation, while others ate a lower dose, and thus took longer to develop symptoms.

Numerous control measures were taken including closing the kitchen and the preschool sites for terminal
cleaning, removal of ill food handlers until cleared of infection, and recommendations for better hand
hygiene were made. Considering the large number of cases, control measures appear to have been very
effective in preventing further spread of salmonellosis, as only ten secondary cases were discovered after
October 23, 2008.

State regulations require specific follow-up for cases with sensitive situation (California Code of
Regulation, Title 17, Section 2612). Preschool is considered to be a sensitive situation. ACDC was able
to conduct clearance on all those who prepared or served food to the children, including all teachers and
aides. Because of the very large number of children (1639 enrolled at the time of the outbreak),
clearance procedure for the children was modified. Clearance was required for those who had been
symptomatic and had SOS in the household. This action was discussed and approved by California
DPH. There were no apparent secondary cases from the preschool, and ten persons became ill from
contact within the household to cases.

PREVENTION

A number of actions were taken by Public Health in order to prevent further transmission, even at the time
when the cause of the outbreak had not been determined. These included:

1. Closure of preschool classes at all locations for environmental cleaning of the facilities.

2. Closure of the central kitchen by DPH Environmental Health for cleaning, health education and
rodent abatement.

3. Stool culture screening with removal of infected staff, especially kitchen staff.

4. Removal of ill children from classes until recovered from diarrheal symptoms (note that most ill
children were not culture confirmed unless their households included someone involved in a
sensitive occupation or situation).

Salmonella Javiana Outbreak At A Multi-Site Preschool Program
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5. Exclusion from work and culture clearance of anyone working in a sensitive occupation or
situation residing in case households.

6. Provision of a draft letter to be used to inform parents, plus additional technical information to
help answer parents’ questions.

7. Distribution of information about the control of norovirus and salmonellosis to the directors of all
the multi-site preschool program centers, including brochures and letters with specific
recommendations.

8. Presentations by LAC DPH Community Health Services staff to provide health education to staff
at each site prior to reopening on October 21, 2008.
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SEVERE ENTEROVIRUS INFECTION — LOS ANGELES COUNTY, 2007 AND 2008

Kanta Sircar, PhD, MPH and Laurene Mascola, MD, MPH

INTRODUCTION

Enteroviruses generally cause mild disease, however, neonates are at higher risk for severe illness
because of the immaturity of their immune systems. The Los Angeles County (LAC) Department of
Public Health (DPH) began an investigation of three cases of neonatal enteroviral infection with
associated myocarditis during the months of July and August, 2007. All infants were diagnosed while in
the neonatal intensive care unit. Two infants died. Two infants were confirmed to have Coxsackievirus
B1 (CVB1) in their cerebral spinal fluid (CSF). The third infant was enterovirus positive by PCR, but the
specimen was not saved for additional subtyping. In all three cases, the mothers were febrile at the time
of birth. There are no known epidemiological associations among the three cases.

The states of Alaska and lllinois also reported temporally similar findings of severe enteroviral infections
[1]. These deaths were the first due to (CVB1) reported to the National Enterovirus Surveillance System
(NESS). It was also the most prevalent enterovirus reported that year to the NESS.

In 2008, LAC DPH initiated a surveillance project to understand the scope of severe enterovirus related
disease in LAC. Its purpose was to describe the conditions and serotype of children who are admitted and
found to be enterovirus positive. To accomplish this objective, the demographic, clinical and
epidemiologic characteristics of all enteroviral cases aged <18 years who sought medical attention in
2007 and 2008 and were hospitalized or deceased, were identified. Their serotypes were described.

METHODS

In 2007, initial cases were identified by physician notification during June through December 2007, which
was followed by active case finding for patients aged <18 years. Hospitals were asked to report cases.
Cases where patients were hospitalized with severe disease (e.g., myocarditis, or required care in a
pediatric/neonatal ICU, or died and had positive enterovirus laboratory results). Hospitals reporting the
cases completed a reporting form.

In 2008, a health alert notification (HAN) was sent to all hospitals requesting them to report cases aged
less than 18 years old, who died, had severe disease or admitted to the pediatric/neonatal ICU and had
positive enterovirus laboratory results. Hospitals with cases completed a reporting form, submitted
relevant medical record information and submitted specimen or isolates to the LAC public health
laboratory (PHL).

Medical records were collected and abstracted. Death certificates were reviewed. Cases were reported
in electronic disease reporting system—YVisual Confidential Morbidity Reporting (VCMR) system. Access
was used to manage the data and SAS was used to analyze the data.

RESULTS

In 2007, eight hospitals reported 46 cases from June through December 2007. Thirty-nine cases met the
case definition for that year. In 2008, 12 hospitals and the coroner’s office reported 68 cases during
2008. Four enterovirus positive cases were not included because they were over the age of 18 years.
Thirty-seven patients were not admitted to the pediatric/neonatal ICU. For example, 18 patients were
admitted in hospitals that do not have pediatric/neonatal ICUs. Therefore, only 27 patients met the case
definition in 2008.

Table 1 describes the characteristics of cases from 2007 and 2008. Both years, viral meningitis was the
most common diagnosis. In 2008, three cases were diagnosed with fever and enteroviral infection and
two cases died. Both death cases were older than seven days old. There were also no cases diagnosed
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with myocarditis. In 2007, there were more deaths and there were cases with myocarditis. As the
epidemiologic curve (Figure 1) demonstrates, most cases were diagnosed in August, with cases occurring

throughout the year.

Table 1: Comparison of Characteristics of Reported Cases of Enteroviral Infections 2007 and 2008

2007

2008

Reporting Period

June to December 2007

January to December 2008

N 39 27

Female N (%) 24 (62%) 11 (41%)

White N (%) 28 (90%) 10 (37%)*

Age (median, range) 24 days (1 day-14 years) 27 days (1 day -15 year)
Perinatal cases (aged < 7 days) 10 (26%) 15 (56%)

Death 4 (10%) 2 (7%)
Myocarditis 11 (28%) 0 (0%)
Meningitis 30 (77%) 22 (82%)

Febrile illness only 5 (13%) 3 (11%)

*37% of cases have unknown race.

Figure 1: Epidemiologic Curve of Enteroviral Infection Cases in 2007 and 2008

14

02007
W 2008
12 A

10 A

# of gases

0

January February —March

May June uly - august,

Month

September  OCtOPer NovemberDecember

Compared to 2007, there were less cases than in 2008. In 2008, cases were more likely to be male. In
2008, cases were also older—average age of four years compared with average age of 24 days in 2007.
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Race is difficult to compare because in 2008, 37% of the cases did not have a race listed or it was
categorized as unknown.

Specimens: 17 specimens that were positive for enterovirus by PCR were typed by the LAC PHL. The
most prevalent type was Echovirus 4 (n=12), followed by Echovirus 9 (n=2). There were one specimen
each of Coxsackievirus B4, Coxsackievirus B6 and Echovirus 30. The two cases that died were
enterovirus positive by PCR but they were not able to be typed.

DISCUSSION

In 2007 and 2008, LAC conducted surveillance projects to understand the scope of a cluster of pediatric
severe neonatal enteroviral cases discovered in LAC in 2007. As enteroviruses are not reportable in
LAC, there is no background rate for comparison. As the epidemiologic curve demonstrates, summer is
when the number of cases peak. Therefore, in 2007, the majority of cases for that year are considered to
be captured although the surveillance did not begin until June.

There were more cases in 2007 compared to 2008. Cases in 2007 had more deaths and were diagnosed
with severe conditions such as myocarditis. CVB1 which was associated with deaths in neonates in 2007
was not identified in any case specimens in 2008. One reason for the difference in severity from 2007 to
2008 may be the presence of this enterovirus. However, CVB1 may have been present but not detected,
as cases were confirmed by PCR only, and few were subtyped.

REFERENCE
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ANALYSIS OF GIARDIASIS TRENDS IN GLENDALE HEALTH DISTRICT, 2005-2007

Patricia Marquez, MPH; Lauren Burwell, MD; Rachel Civen, MD, MPH

BACKGROUND

Giardia lamblia is a flagellated protozoan parasite that colonizes the small intestine and causes giardiasis.
Infection begins when a cyst is ingested by a host; subsequent exposure to acids in the stomach leads to
the excystation into trophozoites in the small intestine, where they can cause diarrhea [1]. Exposure to
biliary fluid causes some of the trophozoites to form cysts which are excreted in feces, and if poor hand
hygiene practices exist can then infect others. Travel to foreign countries, contact with
diapered/incontinent children and adults, and outdoor exposure constitute some of the main risk factors
for infection with giardiasis [2]. In Los Angeles County (LAC), giardiasis is a reportable disease that is
investigated by public health nurses in the 23 health districts within the county.

Prior to 2005, the number of giardiasis case reports was in a steady decline in LAC. With a peak
incidence of 8.6 cases per 100,000 persons in 1997, incidence decreased to 3.4 cases per 100,000
persons by 2004. However, beginning in 2005, giardiasis incidence increased by 40% from 3.27 per
100,000 in 2005 to 4.55 per 100,000 in 2007. While giardiasis is endemic to LAC, this increase in reports
warranted further investigation. Of all the 23 health districts in LAC, a greater proportion of cases were
reported from residents within the Glendale Health District (GHD). In 2007, 87 (20%) cases were
reported from the GHD, compared to 23 cases (8%) in 2005. An investigation was initiated to determine
the reasons for a three-fold increase in reported giardiasis cases during this three-year period and why
cases were localized to GHD. In addition, a review of the Refugee Health Assessment Program (RHAP)
parasitic disease screening practices was done in conjunction. The review was done to explore the role
of immigration in giardiasis trends.

METHODS

Case Definition: a confirmed giardiasis case was defined as having positive laboratory criteria with the
detection of the Giardia cysts or trophozoites by light microscopy in a stool specimen and a completed
case investigation form.

Los Angeles County Department of Public Health Acute Communicable Disease Control Program (ACDC)
reviewed all giardiasis case reports from GHD reported between 2005 and 2007. Additionally, a random
sample of 75 giardiasis cases who had residence throughout LAC (excluding GHD) and were reported in
2007, were reviewed as a comparison group. Demographic, clinical and epidemiologic variables were
taken from the Parasitic Epidemiology Case History form (T-102) and entered into an Access database.
ACDC compared the demographic data for all cases from GHD by year of report. ACDC also compared
various epidemiologic and clinical risk factors for 2007 cases from GHD versus 2007 cases from the
random county sample.

Data Analysis: Chi-square analysis and the Wilcoxon rank-sum test were used to determine differences.
Analysis was performed using SAS 9.1 software.

Refugee Health Assessment Program (RHAP) Site Visit: As part of the investigation into the increase in
giardiasis cases within the GHD, ACDC made a site visit to the Hollywood-Wilshire RHAP to gain a better
understanding of the parasitic disease and health screening process, specifically what refugee
populations are served and what communicable disease protocols are used.

The screening protocols for all refugees was reviewed, including all screening tests performed for chronic
and acute communicable diseases, as well as lifestyle and mental well-being assessments.

Giardiasis Trends in Glendale Health District, 2005-2007
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RESULTS

Demographics in total 143 giardiasis cases were identified from 2005-2007—23 occurred in 2005, 34 in
2006 and 87 in 2007. Most cases were male, comprising 57% of cases in 2005, 65% in 2006 and 74% in
2007. White cases made up 87-90% from 2005-2007. The median age of cases increased during the 3-
year period from 21 (range: <1-73) in 2005 to 28 years of age (range: <1-80) in 2007 (Table 1).
Stratifying by age group, in 2005, the 5-14 year-old group had the largest proportion of cases, 33%,
whereas in 2006 and 2007, the 15-34 year-old age group had the largest proportion of cases, 30% and
45%, respectively.

Table 1. Demographic Description: Giardiasis Cases, Glendale Health District, 2005-2007
(n=143)

2005 2006 2007

n=23 (%) n=34 (%) n=87 (%)
White (non-Hispanic) 18 (87) 30 (88) 78 (90)
Hispanic 2 (10) 3(9) 5 (6)
Black - - 1(1)
Asian 1(5) - 2(2)
Median age (years) 21 33 28
Age range (years) <1-73 4-72 <1-80
Male 12 (57) 22 (65) 64 (74)

Seasonal Trends

Peak seasonality of GHD cases was consistent with the usual distribution seen in LAC with peak reports
noted from late summer to early fall. A departure from the trend is noted in 2005 when a number of cases
reported peaked in March, with 18% of cases. Cases reported from GHD in 2006 and 2007 (Figure 1)
had a consistent peak in the number of cases in October, with 26% and 19%, respectively.

Figure 1. 2005-2007 Glendale Health District Giardiasis Cases
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Clinical Presentation of Cases

Over 50% of Glendale cases reported no symptoms with the proportion of asymptomatic cases ranging
from 11 (52%) in 2005 to 49 (57%) in 2007. In 2007, the most frequently reported symptoms were
abdominal cramping (16, 40%), bloating (16, 40%), gas (22, 55%) and fatigue (20, 50%). The median
numbers of symptoms reported during 2005-2007 were 2, 0.5, and 2 respectively, reflective of the few
cases that reported experiencing any symptoms.

Refuge Health Assessment Program (RHAP)

As part the assessment, each refugee is required to submit three stool samples for ova and parasite
screening within three months of entering the country as part of their visa requirements, even if they are
clinically asymptomatic. Of note, many refugees enter the US via a resident country, which is not their
country of origin, where they can live for up to a year waiting for visa paperwork to process [3]. The
majority of refugees in the GHD are from Iran; Austria is the most frequently reported resident country.

Risk Factors

Risk factors reported by Glendale cases over the three year period changed significantly from 2005 as
compared to 2006 and 2007. Examining immigration as a risk factor found that over the course of three
years, proportions of immigrant cases ranged from 68% in 2005 to 92% in 2007 (p=0.003). In 2005
contact with animals accounted for 18% of reported exposures, the most frequently reported by all cases
excluding immigrant status (Table 2). However, in 2006 and 2007 the most frequently reported exposure
was travel to another country.

After excluding cases that did not meet the definition of travel exposure from analysis, travel still emerged
as the most commonly reported exposure for 2006 (35%) and 2007 (41%). Other exposures that were
consistently found to be reported included: contact with animals and outdoor activity such as hiking and
swimming. While contact with animals stayed relatively consistent over the 3 year period, outdoor
exposure increased from 14% of cases in 2005 to 29% and 27% in 2006 and 2007, respectively.

Table 2. Most Frequently Reported Risk Factors, Glendale 2005 - 2007
2005 2006 2007 p-value
n=22 (%) n=34 (%) n=87 (%)
Travel 3(14) 10 (29) 27 (31) <0.001
Outdoors 3(14) 10 (29) 23 (27) 0.61
Contact with Animals 4 (18) 6 (18) 18 (21) 0.75
Immigrant 15 (68) 25 (74) 79 (92) 0.003

Random Sample Comparison

Comparing the 2007 GHD cases to a random sample of LAC cases from 2007, there were no significant
differences in the median age and proportion of male cases. However, the race/ethnicity differed
compared to the LAC sample with 36% Hispanic cases in the LAC sample and 6% in the Glendale cases
(Table 3). Although there was no significant difference between the median ages among GHD cases and
the random sample, the age of Glendale cases were more evenly dispersed over all age groups while a
large proportion of GHD were in the 15-34 year-old age group; 44 %, compared to 22 % in the sample.
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Table 3. Demographic Statistics for Glendale and Countywide Sample, 2007
Glendale Random p-value
n=87 (%) n=75 (%)
White (non-Hispanic) 78 (90) 35 (47) <0.001
Hispanic 5 (6) 27 (36) <0.001
Black 1(2) 34 0.2
Asian 2(2) 4 (5) 0.4
Median Age (years) 28 31 0.31
Age Range <1-80 1-78 -
Male 64 (74) 48 (65) 0.23

GHD cases had significantly fewer clinical symptoms associated with giardiasis compared to the random
sample. The 2007 countywide sample had 19% reporting asymptomatic infection, whereas cases from
GHD had 58%. Abdominal cramping (p<0.001), acute diarrhea (p<0.01), chronic diarrhea (p=0.02), fever
(p=0.01) and weight loss (p<0.01) were more frequently indicated as symptoms among countywide cases
than among Glendale cases. The median number of symptoms reported by the 2007 countywide and
Glendale cases was also very different. Countywide cases reported a median of 3 symptoms, compared
to the 2007 Glendale cases that reported a median of 1 (p<0.001).

Cases from Glendale had a significantly higher proportion of immigrants, 79 cases (92%) compared to 21
(29%) cases in the random sample (p<0.001). Most immigrants in the random sample were from Mexico
(33%) whereas cases from GHD were from Iran (68%). A greater proportion of immigrants from GHD
were refugee/asylees who had immigrated to the US within the six months prior to their diagnosis,
compared to the immigrants in the LAC sample that had been in the county longer. Travel was a
frequently reported risk factor among both groups, with 40% of cases from GHD and 22% of the LAC
sample reporting this exposure (p=0.02.)

GHD cases reported a smaller proportion of animal contact as a risk factor compared to the random
sample of LAC cases, 21% versus 36 % cases, (p=0.04). The majority of animal contact reported was
with domesticated animals at home. The proportions of cases reporting an outdoor exposure such as
hiking, drinking untreated stream water and fishing were not statistically significantly different among the
two populations (Table 4).

Table 4. Giardiasis Risk Factors: Glendale and Countywide Sample, 2007
Glendale Random p-value
n=87 (%) n=75 (%)
Immigrant 79 (92) 21 (29) < 0.001
Travel 34 (40) 16 (22) 0.02
Outdoors 23 (27) 17 (23) 0.62
Animals 18 (21) 26 (36) 0.04
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DISCUSSION

From 2006-2007, a large increase in giardiasis cases was observed compared to 2005 with the majority
of cases being reported by individuals who resided in the GHD. ACDC found the increase was most
likely due to increasing numbers of immigrants to this particular HD from countries where giardiasis is
endemic. Furthermore, the RHAP’s policy of conducting ova and parasite screening on all refugee
entrants to the LAC would have contributed to this increase noted in GHD. Testing for the parasite in all
refugees would detect large numbers of asymptomatic infections that would not have otherwise been
diagnosed.

A major limitation of this investigation was data quality. Incomplete and blank T-102 forms were
submitted for many cases from GHD and throughout LAC, missing clinical symptoms and/or exposure
information. Language could have been a barrier to conducting complete interviews. Another limitation
was a misunderstanding of risk factors among the Public Health Nurses who were completing the
epidemiologic case history form; the same errors were seen frequently in the case history forms from the
GHD. A recurrent error was the reporting of travel as a risk factor for refugee immigrant cases, when in
fact the case had entered the US from a resident country. The evaluation of case history forms submitted
from GHD revealed that the staff completing the T-102 form had incorrectly marked travel as a risk factor
when actually immigrant status was the true risk factor.

CONCLUSION

After analysis of risk factor information revealed issues with many areas of the form, ACDC determined a
revision in the case history form was warranted. The travel risk factor was a major source of
misunderstanding for the nurses completing the forms for the immigrant/refugee cases. These individuals
had traveled in the previous six months, however it was to enter the US, and not recreational travel from
the US to another country as it is currently defined. After the completion of this investigation, the
following was done by ACDC:

1. The definition was revised to make clear to the person completing the epidemiologic case history
form that it was to capture information on individuals currently residing in the US that travel to
another country.

2. Due to the risk factors associated with different immigrant, refugee and asylee immigration
categories, a revision was also completed on the immigrant risk factor to obtain additional risk
factor information. It was expanded to include a designation for refugee and asylee, as well as
what resident country they lived in before immigrating to the US.

In conclusion, this study demonstrated that the increase in cases reported from the GHD is due to the
RHAP’s active screening process. As a result of this screening, many individuals with asymptomatic
Giardia infections are being treated unnecessarily. Screening with ova and parasite should be limited to
refugees who are clinically symptomatic, or have certain laboratory features warranting further work-up for
parasites such as iron deficient anemia or abnormal liver enzymes or have immigrated or spent time in
refugee camps with intestinal parasites that are a known public health threat.
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ANTIBIOTIC RESISTANT TYPHOID FEVER ASSOCIATED WITH TRAVEL TO INDIA
LOS ANGELES COUNTY, 2000-2004

Curtis Croker, MPH; Roshan Reporter, MD, MPH; Leticia Martinez, RN, MPA, PHN;
Rita Bagby, RN, MSN, PHN

BACKGROUND

Typhoid fever is an acute systemic infectious disease caused by the bacteria Salmonella typhi. This
species of salmonella has no known animal reservoir, and survives in the environment only by fecal oral
person-to-person transmission. Three to five percent of cases who recovered from typhoid fever are
estimated to become typhoid carriers [1]. Globally, it is estimated that 17 million new typhoid fever
infections occur and about 600,000 persons die from the disease annually [2].

The impact of the disease in the United States (US) has been greatly reduced in the first half of the 20"
century with the advent of municipal water chlorination and solid waste disposal, as well as personal
hygiene and overall public awareness. Reduced disease burden in the later half of the century was
accomplished with the introduction of antibiotics to treat carriers and the availability of vaccines to prevent
illness in travelers. In 1900 the mortality incidence for typhoid fever was 25 per 100,000, but today
mortality from typhoid fever is very rare. Currently about 400 cases of illness are reported annually in the
US, with mortality occurring in less than 1% of cases [3]. Antibiotics such as chloramphenical were used
historically to treat typhoid fever cases. Newer treatments include the quinalones ciprofloxacin and
ofloxacin) for adults and the cephalosporin cefoxitin for children [1].

In contrast to the years prior to 1960 when the disease was acquired domestically, more US cases now
are acquired while traveling overseas to typhoid endemic countries. Increases in the number of cases
reported in the late 1960s through the 1970s have been associated with the combination of increased
foreign travel of US residents and increased population growth (Figure 1). A study of cases reported in
the US from 1996-97 (N=293) found that 81% were travel associated [4], This study found no resistance
to ciprofloxacin or ofloxacin, however 7% of isolates were resistant to the quinalone naladixic acid, and
24% of isolates were resistant to other antibiotics. Cases traveling to South Asia (India, Pakistan,
Bangladesh) were at higher risk of having multi-drug resistant typhoid (MDRST). Other studies of US
cases have documented typhoid resistance to ciprofloxacin, with the first case documented in 1992 [5].

Figure #1. Typhoid Fever Cases by Year
( Acute and Carriers )
Los Angeles County (1945-2007)
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Typhoid fever is a reportable disease in California. The Los Angeles County Department of Public Health
(LAC DPH) follows up all reported cases to ensure treatment and minimize continued public health risk.
Since 1980, the number of annual reported cases in the county has dropped dramatically from 70 cases
to about 18 cases annually. However, with the rise in travel related antibiotic cases, research is needed to
track the extent of the antibiotic resistance and related travel regions and to ensure that the current
suggested treatment regimen is still effective for LAC cases.

METHODS

LAC DPH Acute Communicable Disease Control Program (ACDC) reviewed acute typhoid fever cases
reported in LAC from 2000 to 2004. Epidemiological case history forms were reviewed for demographics
and travel history. Antibiotic resistance was reviewed by matching LAC cases to NARMS - the National
Antimicrobial Resistance Monitoring System for enteric bacteria. Case isolates were analyzed by NARMS
for susceptibility to 18 different antibiotics, covering 7 classes of antibiotics: phenicole (1), quinalone (3),
penicillin (3), aminoglycoside (4), tetracycline (2), sulfonamide (2), and cephalosporin (3). Because the
NARMS data base is de-identified, matching was performed by using laboratory accession number first, if
available, then by using combinations of the laboratory collection date with age, gender and/or race
information. For cases where there were multiple isolate susceptibility results, the earliest result was
used. Demographics and travel regions of cases were analyzed by antibiotic resistance using Chi-
squared statistics and SAS 9.1 software.

RESULTS

Acute typhoid fever in LAC is a rare disease; just 101 cases of typhoid fever were reported to the LAC
DPH from 2000 to 2004, with an annual average of 20 cases and incidence of 0.18 per 100,000. Cases
were primarily young (mean age 25 years), Hispanic (43%) or Asian (47%), and just as likely to be male
or female (F:M=1:1) (Table 1). A majority of cases (69%) reported recent foreign travel, with many
traveling to Asia (46%, n=68) and Central America (17%, n=25). Vaccine usage was reported in only 2
travel related cases (3%), one oral and one injection. Several cases with no travel history (10%, n=13)
were traced back to a previously undiagnosed carrier through public health investigations. Twenty-one
percent of cases were considered to be locally acquired. Infection was successfully treated in almost all
cases (93%, n=127) that remained in the county for LAC DPH follow up (n=136). Cases leaving LAC after
diagnosis were reported to their new jurisdictions for follow up (n=11). One case expired after returning
from India (1%).

Antibiotic resistance profiles were matched to 88 cases from 2000-2004 (88%); 60% of cases were
matched using accession number and an additional 28% were matched using a combination of collection
date with age, gender and/or race information. The remaining cases (n=13) could not be matched to
NARMS results. Antibiotic resistance was found in 16% (n=14) of isolates tested, with 7% (n=6) of
isolates having resistance to multiple antibiotic classes (MDRST) (Table 2). Antibiotic resistant cases
were more likely to be Asian (71% vs. 34%, p<0.05), to have traveled internationally recently (86% vs.
69%, p<0.01), and to have traveled to Asia (86% vs. 34%, p<0.01), especially to India (64% vs. 8%
p<0.01), than antibiotic susceptible cases. In contrast, no antibiotic resistance was found among persons
acquiring infection in Central or South America. Two antibiotic resistant cases did not report any foreign
travel.

Antibiotic resistance was found against each of the seven antibiotic compounds tested. Resistance to the
guinalone class was most commonly identified, with 13% resistanat to naladixic acid; however no
resistance was found to the quinalone ceprofloxin, the currently suggested for typhoid treatment.
Antibiotic resistance to the traditional phenicole drug chloraphenical was 7%.
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Table 1. Demographics and Travel Location of Acute Typhoid Fever Cases by Antibiotic
(Abx) Resistance, Los Angeles County, 2000-2004
Abx
All Susceptible Abx Resistant* Difference
n % n % n % p-value
Typhoid Cases 101 100% 73 100% 14 100%
Race/ Ethnicity
Asian 45  44% 25 34% 10 71% <0.01
Latino 42 41% 36 49% 2 14% 0.02
Caucasian 8 8% 7 10% 2 14% 0.29
African American 3 3% 2 3% 0 0% NA
Gender
Male 49  48% 34 47% 8 57% 0.18
Female 52  51% 38 52% 6 43% 0.18
Age Group
0-19 46 45% 35 48% 7 50% 0.22
20-39 36 35% 23 32% 5 36% 0.23
40-59 15 15% 10 14% 2 14% 0.31
60+ 4 4% 4 5% 0 0% NA
Foreign Travel
Recent Travel 69 68% 52 71% 12 86% <0.01
Asia 44 44% 25 34% 12 86% <0.01
India 19 19% 6 8% 9 64% <0.01
Central America 12 12% 10 14% 0 0% NA
South America 12 12% 11 15% 0 0% NA
Africa 1 1% 1 1% 0 0% NA
Europe 0 0% 0 0% 0 0% NA
* 87 cases tested for Abx susceptibility. Group not tested (n=14) did not differ from the total group by age, race or sex.

Table 2. Abx Resistant Typhoid Fever Cases
Los Angeles County, 2000-2004

Antibiotic Resistance n %
Any Resistance 14 100%
Resistant to 1 Abx 8 57%
Resistant to 2-6 Abx (MDRST) 3 21%
Resistant to 7Abx (MDRST) 3 21%
Abx Resistance Type
Quinalone® 13 93%
Phenicoles” 6 43%
Sulfonamides 6 43%
Aminoglycoside 5 36%
Penicillins 5 36%
Tetracyclines 4 29%
Cephalosporin 1 7%
a. 13 cases resistant to nalidixic acid, all sensitive to ciprofloxacin,
ofloxacin not tested
b. Traditional treatments (Chloramphenicol)
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DISCUSSION

As in an earlier national study [4], persons with acute typhoid fever resistant to antibiotics were more
likely to have traveled to Asia than to other parts of the world. Available data could not distinguish
whether these cases were non-US born and returning home to visit friends or family in Asia, or US born
tourists traveling to Asia. The proportion of antibiotic resistant cases found in our study was lower than
that found in the national study (16% versus 25%). This may indicate that antibiotic resistance in typhoid
fever is not worsening; however, it also indicates that the problem still persists. As with the earlier study of
reported US cases, no resistance was identified to quinalone ciprofloxacin or the cephalosporin
ceftriaxone. The current suggested treatment for typhoid fever in LAC, ciprofloxacin, appears to still be an
effective in treatment.

CONCLUSION

Our results suggest that antibiotic resistant typhoid fever is a problem among foreign travelers in LAC not
receiving typhoid vaccine, especially among Asians and among travelers to Asian countries. Vaccine
usage in these travelers should be promoted in order to prevent infections, including antibiotic resistant
cases. Continued studies are needed to monitor the development of antibiotic resistant typhoid cases in
the US.
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REVIEW OF BOTULISM CASE REPORTS
LOS ANGELES COUNTY, 2000-2007

David Dassey, MD, MPH

BACKGROUND

Botulism is a rare but serious paralytic illness caused by nerve toxins produced by the anaerobic
bacterium Clostridium botulinum and rarely other species. These toxins block motor nerves, leading to
paralysis. Death ensues if the respiratory muscles become paralyzed and mechanical ventilation is
delayed. All suspected botulism reports are medical emergencies. Botulism is also a public health
emergency because a food item contaminated with botulism toxin endangers others who may consume it.
In recent years it has also been postulated that botulinum toxin could be used as a bio-weapon due to the
extremely small dose required for clinical iliness. Therefore, prompt and complete investigation of all
reports of suspected botulism is a public health priority.

There are seven known botulinum toxins, four of which — types A, B, E, and F — affect humans.
Clostridial spores germinate anaerobically and may produce toxin in a food item, a wound, or the
intestine. Toxin may also be given therapeutically for medical or cosmetic reasons and cause paralysis if
administered incorrectly or at too high a dose. Theoretically botulinum toxins could also be aerosolized as
a bio-weapon and intoxicate victims by the respiratory route.

The patient’s history, the progression of neurological findings, and specialized diagnostic procedures are
integral to the diagnosis of botulism. The laboratory investigation is important to confirm the disease. An
inadequate investigation has the potential to delay diagnosis or misclassify the type of botulism, for
example calling a case wound botulism when it actually is foodborne botulism, endangering others at risk
of consuming a contaminated food item.

The Los Angeles County (LAC) Department of Public Health has had a longstanding agreement with the
California Department of Public Health permitting LAC to investigate all reports of suspected botulism in
persons over the age of infancy. Infant botulism suspects in California are investigated and treated by the
California Infant Botulism Program without assistance from local health departments.

The LAC Public Health Laboratory (PHL) conducts a complete range of botulism microbiological testing.
Specimens of serum, stool, gastric contents, and food obtained can be tested for botulism toxin or
clostridium culture. Clostridium isolates from patients’ wounds are submitted by hospital laboratories for
species confirmation and toxin production.

The objectives of this report were to summarize clinical and diagnostic results for investigations of
suspected botulism cases reported to LAC from 2000-2007; describe confirmed botulism cases; evaluate
completeness of laboratory investigations conducted; and identify investigatory aspects needing
improvement.

METHODS

All available records of botulism cases and suspects over 1 year of age were reviewed; these included
the botulism suspect worksheet, epidemiologic case history form, medical records on file, and laboratory
records from the treating hospital and the PHL. Since 2005, the botulism suspect worksheet has been
used to guide investigators and organize documentation of all botulism investigations. The epidemiologic
case history form is completed only for confirmed cases meeting the following case definitions; these
forms are then submitted to the California Department of Public Health in compliance with the California
Code of Regulations, Title 17, Section 2502.
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Standardized CDC case definitions for each form of botulism (excluding infant botulism) are as follows:

e A case of foodborne botulism is a clinically compatible case that is laboratory confirmed or that
occurs among persons who ate the same food as persons who have laboratory-confirmed
botulism.

e A probable foodborne botulism case is clinically compatible with an epidemiologic link to a
suspicious food item.

e A case of confirmed wound botulism is a clinically compatible case that is laboratory confirmed in
a patient who has no suspected exposure to contaminated food and who has a history of a fresh,
contaminated wound during the two weeks before onset of symptoms.

e If a patient aged greater than one year of age has no history of ingestion of suspect food and has
no wounds, but botulinum toxin or organisms are detected in a clinical specimen, the disorder is
described as botulism, other.

e For purposes of this review, a case of clinical botulism was defined as a patient whose illness is
clinically compatible with botulism but for whom the laboratory tests necessary for confirmation
were either non-supportive or not done, and there was no alternative diagnosis made by the
treating physician.

A laboratory specimen instruction sheet has been distributed annually since 2005 to all hospital
emergency departments and laboratories, neurologists, and infectious disease physicians. Investigations
were conducted by medical epidemiologists in ACDC who rotate telephone duty and after-hours call for
LAC DPH. The initial investigator was responsible for all follow-up and completion of required
documentation. All decisions and documentation were reviewed and approved by a senior physician.

RESULTS

o Atotal of 54 suspected botulism cases were reported to LAC DPH during the eight-year period
(Table 1); one third (18) were confirmed. The male to female case ratio was 3.5 to 1 for all
suspects and for all confirmed cases. The ages of all suspects ranged from 10 to 82 years; the
mean age of confirmed cases and unconfirmed suspects did not differ. Confirmed botulism cases
were more likely to be injection drug users (IDU) than were unconfirmed suspects, 72% versus
56%. Sixty-nine percent of suspects received botulinum antitoxin treatment, including all 18 of the
eventually confirmed cases. More than half of the unconfirmed cases (53%) were also treated
with antitoxin.

Table 1. Botulism Case Reports by Gender, Mean Age, Injection Drug Use,
Treatment, and Confirmation Status
Los Angeles County, 2000-2007
All Suspects Confirmed Cases Unconfirmed
n (%) n (%) Suspects
n (%)
Total 54 (100) 18 (33) 36 (67)
Male : Female 42 :12 14:4 28:8
Mean age, years 45.9 45.7 46.1
(range) (10-82) (17 - 82) (10 -55)
IDU 33 (61) 13 (72) 20 (56)
Got antitoxin 37 (69) 18 (100) 19 (53)
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Figure 1 shows the confirmation status of the 54 suspected botulism cases by year of occurrence. The
number of reports of suspected botulism ranged from 3 to 11 reports per year, while confirmed cases
ranged from zero to eight cases annually. In 2000 and 2003, no botulism cases were confirmed.

Figure 1. Suspected Botulism Cases by Confirmation Status and year of Occurrence,
Los Angeles County, 2000-2007
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Table 2 breaks down the 18 confirmed botulism cases by year of occurrence, route of intoxication and
toxin type. Fifteen of the 18 confirmed cases, 83%, were caused by botulinum toxin type A.

Table 2. Confirmed Botulism Cases b