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BABESIOSIS IN A LOS ANGELES COUNTY RESIDENT ACQUIRED THROUGH
BLOOD TRANSFUSION

Van Ngo, MPH and Rachel Civen, MD, MPH
INTRODUCTION

Babesiosis is a parasitic infection of red blood cells (RBCs) caused by various species of the protozoan
Babesia. Though most infections are asymptomatic, the disease can be potentially severe and even fatal,
especially in aspenic individuals, the elderly, and the immunosupressed. The symptoms of babesiosis can
mimic many systemic infectious diseases, including fever, chills, myalgias, fatigue, and jaundice due to
hemolytic anemia [1, 2]. While a number of species of Babesia can cause illness in humans, most
infections reported in the United States (US) are attributed to B. microti. The majority of these infections
have occurred in the Northeast and less commonly in the Midwest. Although unusual, cases of Babesia
infection have been documented from California and Washington, caused by the local isolate types CA-1
and WA-1 (currently identified as B. duncani) [1, 2].

Babesiosis is transmitted through the bite of an infected /xodes tick. Occasionally, babesiosis can be
transmitted via blood transfusions from asymptomatic parasitemic donors. Over fifty transfusion-related
cases have been reported in the US [3] with the number of reports increasing annually [4, 5]. This report
describes a transfusion-acquired case of babesiosis caused by B. microti in a Los Angeles County
resident.

CASE REPORT

A 58 year-old man with metastatic esophageal cancer was admitted to a Los Angeles County (LAC)
hospital on February 12, 2007, with hematemesis and anemia secondary to erosion of an esophageal
tumor. Additional medical history included a right bundle branch block and idiopathic sinus tachycardia.
His admitting physical examination noted fatigue and hypotension with the absence of fever, chills, night
sweats, joint pain or swelling, headaches, rashes and lesions. The admitting laboratory evaluation was
notable for a hemoglobin of 8.4 mg/dl and 71,000 platelets; liver function tests were mildly elevated with
Aspartate aminotransferase (AST) of 202 mg/dL, Alanine transaminase (ALT) of 33 mg/dL, and total
direct bilirubin of 0.7 mg/dL. A routine peripheral blood smear from the second hospitalization day showed
rare Babesia organisms, subsequently confirmed at the Los Angeles County Public Health Laboratory
(LAC PHL). Both acute and convalescent serum specimens were negative by indirect fluorescent
antibody (IFA) testing for B. microti at a commercial laboratory. However, repeat testing conducted at the
Centers for Disease Control and Prevention (CDC), confirmed that the acute specimen was negative but
the convalescent specimen was positive with a titer of 1:64. B. microti DNA was also detected from whole
blood at the commercial laboratory by polymerase chain reaction (PCR) analysis (Table 1). The case was
empirically treated with azithromycin and atovaquone for seven days and given a blood transfusion for his
anemia. He recovered with treatment and was discharged on February 16, 2007.

Prior to the February 12" admission, the case had visited the hospital numerous times for blood
transfusions and other necessary medical procedures related to his cancer. These procedures included:
laser tumor ablation on December 18, 2006; laparoscopic jejunostomy on January 7, 2007; and hepatic
radiation therapy for capsular tumor distention that concluded on February 2, 2007. The case received a
total of 6 units of packed red blood cells (PRBC) and 2 units of fresh frozen plasma (FFP) on
January 1, 2007 and January 22-24, 2007. The case restarted chemotherapy on February 7, 2007.

The case resided in LAC, California. His recent travel history included a visit to Salt Lake City, Utah, from
January 13 through January 20, 2007; however, due to his poor health, he did not engage in any outdoor
activities. At least a year prior to this admission, the case visited an undeveloped property near
Klamath Falls, Oregon, where he had spent time outdoors. The case could not recall ever incurring a tick
bite, seeing ticks, or having any animal contact.

Babesiosis Through Transfusion
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TRACEBACK INVESTIGATION OF BLOOD DONORS

The case had received blood products from three blood banks (Blood Banks A, B, and C) on admissions
prior to his diagnosis for babesiosis. Table 1 summarizes the serologic and PCR testing results for
specimens collected from the case and RBC donors from Blood Banks A and B. A total of six units of
PRBCs were received; two units on January 1 from Blood Bank A and four units from
January 22-24, 2006 from Blood Bank B. Additional donors from Blood Bank C had donated only FFP.
FFP donors were not tested for Babesia infection due to the low risk of transmission associated with
plasma products. The four donors from Blood Bank B resided within LAC and submitted blood for IFA
testing at the same commercial laboratory; all tested negative for IgG and IgM against B. microti. One of
two blood donors from Maine had both a positive IFA for total antibodies against B. microti, B. divergens,
and B. duncani, as well as a positive specific titer of 1:256 against B. microti; with titers against other
babesia species being negative. The second PRBC donor from Maine tested negative for all species of
Babesia.

Table1. Results of serologic testing and PCR analyses for specimens collected from the case
patient and donors of packed red blood cells.
Test Results
B. microti B. duncani B.
Date of Date of ’ (WA1) divergens

Location Transfusion Specimen PCR IEA* IFA* IFA*
Case CA 2/12/2007 | Positive <1:8 <1:8 -
CA 2/20/2007 - 1:64 <1:8 -

Donor (B,\'/Ioé’)d Bank A 1/1/2007 2/26/2007 ] 1:256 <1:8 <1:8

Donor2 (BI\'/IOé’)d Bank A 1/1/2007 2/26/2007 ; <1:8 <1:8 <1:8
Donor3 (E‘é‘;")d Bank B 1/22/2007  2/21/2007 ; <18 <1:8 -
Donor4 (B(':‘X’)d Bank B 1/23/2007 22212007 ; <1:8 <1:8 ;
Donor5 (Bc"jf’)d Bank B 112412007 2/21/2007 ; <1:8 <1:8 ;
Donor6 (BC':OAO)d Bank B 112412007 2/21/2007 ; <1:8 <1:8 ;

* £1:8 is a negative titer for total antibody conducted at the CDC Reference Diagnostic Laboratory.

INVESTIGATION OF THE IMPLICATED DONOR

The implicated donor was a 49 year-old male resident of Maine, a region in the U.S. that is endemic for
B. microti. Prior to the implicated donation in December 2006, this blood donor had donated blood three
times back to October 2005. It is likely he became infected with babesiosis in the summer of 2006, when
he presented with fever, chills, weight loss, and fatigue in late August, and was tested for various agents,
including Lyme disease, but not for babesiosis. The donor’s health eventually improved without a specific
diagnosis or treatment, but evidently he remained parasitemic for several months following his symptom
onset. The donor frequented tick-infested areas and hiked in New Hampshire prior to becoming ill. He
also had close contact with pet cats that often had ticks. No other recipient of the implicated donor’s blood
products were found to be infected per personal communication with the Maine State Health Department.

Babesiosis through Transfusion
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CONCLUSION

A case of babesiosis was documented in a man with metastatic cancer who was residing in an area not
endemic for B. microti. He most likely acquired his infection from a transfusion of infected PRBCs from an
endemic area thousands of miles away. This conclusion was based upon the corroboration of laboratory
and epidemiologic information. One of the donors from which the case received PRBCs not only resided
in an area endemic for B. microti, but also tested serologically positive for the species. The incubation
period from the time of transfusion exposure until the positive smear, was approximately 6 weeks.
Observed incubation periods for transfusion-related babesiosis cases have ranged from 1 to 9 weeks [3].
Alternatively, it had been hypothesized that the case may have acquired the infection during his travel to
Oregon in the year prior and was asymptomatic until his immunocompromised condition due to cancer.
Cases have been known to remain asymptomatic for months or even years, and the incubation period for
this case certainly fits this profile [1,2]. However, transfusion was ultimately implicated as the mode of
transmission, as the states to which he traveled, Utah and Oregon, have never documented human cases
of babesiosis. Infections acquired in these states would most likely be caused by the western Babesia
agents, the B. duncani, or the CA1 isolate type. Furthermore, the case spent no time outdoors in Utah.

Cases of babesiosis rarely occur, in California and the western US. When they do occur the cases often
have a history significant for travel to endemic areas of the country. This has been particularly true for
occurrences of babesiosis in LAC. The babesiosis case investigated is unique as he is one of the few
cases of babesiosis acquired by transfusion in a nonendemic area after receiving a blood product from a
donor living in an endemic area. Only one previous case report has been published similar to our
investigated case [5]. Further, the case did not demonstrate any overt symptoms typical of babesiosis,
nor did he produce antibodies against the disease for many weeks post-exposure to infected PRBC. His
cancer and side effects from chemotherapy may have masked symptoms caused by babesiosis as well
as undermining his immune system so that he was unable to mount a strong antibody response. This
case demonstrates that even in transfused patients, who show no obvious signs of babesiosis, infection
should be considered, particularly if they have received blood products from endemic areas. When
babesiois is suspected, medical evaluation in both febrile and non-febrile patients should include a blood
smear done as part of routine septic or anemic work-up, and serologic and PCR evaluation of whole
blood.

Currently, babesiosis is not a part of the routine blood donor screening. Transfusion-associated
babesiosis can be reduced by discouraging blood donors from endemic regions to donate blood (between
May and September) with a history of fevers within the 2 months before intended donation, and not
accepting those with a recent history of tick bites [6]. Screening of blood for Babesia may be adopted by
blood donor agencies in the near future and may reduce transfusion-associated babesiosis. Given the
increasing use of blood products from donors throughout the United States, the increasing prevalence of
ticks, the parasite, and susceptible people, clinicians should be increasingly alert to the possibility of
babesiosis.

REFERENCES
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LOS ANGELES COUNTY DEPARTMENT OF PUBLIC HEALTH PARTICIPATION IN
UNITED STATES POSTAL SERVICE BIOHAZARD DETECTION SYSTEM FULL-
SCALE EXERCISES

Clara Tyson, RN, PHN

INTRODUCTION

In August and October of 2007, Los Angeles County (LAC) Department Public Health (DPH) participated
in full-scale Biohazard Detection System (BDS) exercises at United States Postal Service (USPS)
facilities in Los Angeles County. The Acute Communicable Disease Control Program (ACDC) Training
Unit participated in the planning, coordinating, and training process for the exercises in collaboration with
USPS, the United States Postal Inspection Services (USPIS), Los Angeles County and City Fire
Departments, DPH’s Office of Development and Organizational Training (OD&T), Emergency
Preparedness and Response Program (EPRP) and Community Health Service (CHS) in LAC Service
Planning Area (SPA) 3 and 6. Both exercises simulated the LAC DPH response to a positive BDS alarm,
which is an early warning system that regularly analyzes air samples for the presence of anthrax spores
in the mail [1]. Prior to these exercises, USPS facilities in LAC had conducted BDS exercises with DPH
and other first responder agencies. The two exercises in 2007 provided LAC DPH the opportunity to
exercise, test, and evaluate the readiness and preparedness of new elements, including the activation of
the LAC DPH Department Operation Center (DOC), notification and deployment of public health staff to
assume Incident Command System (ICS) roles and functions at the DOC, a simplified Point of Dispensing
(POD) model, deployment of the mobile DPH Command Center, and real-time response after regular
work hours.

PRE-EVENT EXERCISE PLANNING

Planning Meetings and Discussions

Several planning meetings among the ACDC Training Unit, EPRP, OD&T, CHS SPAs, EMS, USPS BDS
Emergency Coordinators, USPIS, LAC and City Fire Departments took place prior to both full-scale
exercises. The USPS retains primary authority for BDS program implementation and training of their
employees; and LAC DPH'’s initial response includes Post-Exposure Prophylaxis (PEP) medication
distribution to those employees identified as potentially having been exposed to anthrax and Laboratory
Response Network (LRN) lab testing of the BDS sample cartridge. Pre-event planning also involves
understanding the roles and responsibilities from all participating agencies involved to ensure optimal
response action.

Two pre-event planning meetings were hosted by the USPS BDS Coordinators at both USPS facilities,
which included representation from the other responding agencies. These meetings provided an
opportunity to discuss and review logistics such as establishing the BDS notification process, entry to the
facility and set-up area for Unified Command, pre-designated areas for fire department hazmat
decontamination tents and dispensing of PEP; and clarification of issues or concerns from the responding
partners prior to the actual exercise.

Pre-Positioning of POD Supplies

Pre-positioning of POD supplies required for DPH response was previously established and agreed upon
with both USPS facilities in a secure room located near the PEP dispensing areas. The ACDC Training
Unit ordered, inventoried, and organized the supplies to ensure adequate amounts were available.
Supplies were labeled by POD station and was easily accessible for use during the exercise and real
incident. Pre-positioning of supplies eliminated the additional task of gathering, storing and transporting
supplies in a time of heightened emergency response, as well as decreasing the set-up time for response
by SPA CHS staff for PEP dispensing. A complete list of supplies are maintained and updated by the
ACDC Training Unit and was provided to the SPA for their reference in the event of an actual response.
Supplies are replenished, updated or purchased as needed.

Biohazard Detection System Dirill
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BDS POD Training Sessions

Approximately two weeks prior to the scheduled BDS full-scale exercises, the ACDC Training Unit, EPRP,
and OD&T conducted training sessions for both SPA 3 and SPA 6 staff who had command or supervisory
roles (i.e., Unit Leaders, Group Supervisors, Section Chiefs, and Command Staff) within the POD
organizational structure. This was an opportunity to review information with SPA staff and answer
questions and concerns regarding:

DPH roles and responsibilities in a BDS incident
BDS POD model

POD organizational structure

ICS and staffing roles in a BDS POD

on-site (just-in-time) orientation for staff

radio etiquette and communications

Unified Command (SPA 6)

Upon completion of the training, each participant completed an evaluation to provide feedback of the
training, which included their understanding of the POD model, staffing roles in the BDS POD, and
demonstration on how to use orientations guides to conduct on-site orientation to staff.

Other Pre-event Activities

Other pre-event activities involved the development of the Master Scenario Events List (MSEL) for
integration at the POD and DOC sites. The MSEL incorporated various artificial simulations and
messages to inject throughout both exercises to stimulate questions, decision-making of command staff,
public health recommendations, and response to the media, local hospitals and general public — all which
may arise in a real event. These were the first BDS exercises coordinating with the DPH DOC and POD.
Pre-event exercise evaluation tools were developed with pre-defined criteria for use by the evaluation
teams at both the POD and DOC sites.

EXERCISE DESIGN

Two full-scale BDS exercises were held on August 21, 2007, from 9AM to 11AM and on
October 30, 2007, from 4PM to 6PM. The scenario for both exercises involved a BDS alarm ringing at the
USPS facility detecting possible anthrax and requiring response agencies to respond to the incident. For
the exercises, POD participants from the SPAs were pre-deployed on-site at the USPS facilities prior to
the alarm, and DPH DOC players were pre-designated.

The following components of the BDS response were tested:

evacuation of USPS employees

USPS employee decontamination

DPH internal BDS alarm notification

DPH DOC activation

Unified Command at the incident site

communication between the POD and the DPH DOC

BDS sample cartridge collection and transport to the DPH Laboratory Response Network
(LRN) for repeat Polymerase Chain Reaction (PCR) testing (August exercise only)
delivery of BDS prophylaxis medication to the POD site

e DPH distribution of medication prophylaxis to USPS employees via a POD

Biohazard Detection System Drill
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EXERCISE GOALS AND OBJECTIVES

The exercise goals and objectives to be measured for both exercises were determined and agreed upon
by the exercise evaluation team, EPRP, and SPA POD command staff, which included the following:

Goal 1: Test DPH Internal BDS Notification

Objective 1: Perform initial DPH internal BDS notification within 30 minutes of the DPH AOD
(Administrative Officer of the Day) or the ACDC on duty physician being notified of
BDS alarm by USPS

Objective 2: Test the efficiency of transition from BDS Notification to DPH Emergency
Management structure/DOC ICS activation by addressing next action steps in the
BDS notification protocol

Goal 2: Test POD Operations

Objective 1: Set up a functional POD utilizing the current POD model at the USPS site within
one hour of accessing supplies at the facility

Objective 2: Dispense prophylactic medication with labeling to the USPS staff at a rate of 200
per hour

Objective 3: Utilize proper communication techniques to effectively relay messages among
command and management POD staff utilizing 2-way radios (October exercise)

Objective 4: Set up Unified Command Post at the incident site with Fire and USPS
(October exercise)

Goal 3: Activate DPH DOC
Objective 1: Set up and establish the DPH DOC
Objective 2: Designate ICS positions and have staff arrive to DOC within 30 minutes of
notification
Objective 3: Understand functions/roles at the DPH DOC

Goal 4: Communications

Objective 1: Establish and maintain effective communication between the POD ICS and the
DOC with regular reports
Objective 2: Test communications via CWIRS, 2-way radios, satellite, cell phone without power

A simplified, updated version of the LAC DPH POD model was tested for the first time at both exercises.
Both exercises required the POD site logistics section to determine and maximize the space available for
set-up to ensure efficient processing of clients through the five major POD areas.

1. Queuing Area: clients wait to receive the required medication screening forms
Registration Area: clients complete the required medication screening form, followed with review by a
member of the registration team.

3. Dispensing Area: clients receive the default medication

4. Evaluation Area: clients with contraindications to the default medication or those with special medical
needs are further evaluated by a clinical team

5. Q & A Area: clients can ask further question or obtain additional information regarding anthrax facts,
stress, and other resources

Biohazard Detection System Dirill
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Table 1 indicates the number of public health participants at both USPS BDS full-scale exercises.

Table 1. Number of Participants at the USPS BDS Full-Scale Exercise
.. August 21, 2007 October 30, 2007

Participants (SPA 3) (SPA 6)
POD Players 45 62
DOC Players 9 6
USPS Clients 118 102
Exercise Evaluators

e POD site 8 8

e DPHDOC 3 2

EVALUATION

A set of predefined criteria were used for evaluation of the exercises. DPH staff with familiarity of BDS
and ICS, were identified during the planning stage to serve as evaluators at both the POD and DOC site.
They would provide documentation of quantitative and qualitative findings of the overall exercise. At the
POD site, three team members were assigned to shadow clients (i.e., Post Office workers) through the
POD process and note the length of time the client spent in the POD process. One team member was
posted at each of the POD areas (Registration, Dispensing, Evaluation, and Q&A) and one at the Incident
Command Post. Team members posted at the POD areas were asked to randomly note the length of
time clients interacted with POD staff in their area. All team members were also asked to note any
significant observations, provide a qualitative evaluation of their observations, and make any
recommendations.

Following the exercises, evaluators participated in a hot wash (i.e., post-exercise debriefing) and provided
feedback regarding their observations. Their findings and overall evaluations were reviewed and
incorporated into the exercise After Action Reports by ACDC Training Unit, with input from OD&T, EPRP,
SPA command staff, USPS and Fire Departments.

Table 2 indicates quantitaive data measured at the BDS full-scale exercises.

Table 2. Summary of Events at the USPS BDS Full-Scale Exercises

Measures August 21, 2007 October 30, 2007
EE— (SPA 3) (SPA 6)
e Time from BDS alarm to ACDC activation of : :
DPH Internal BDS Notification Protocol 27 min 4 min
e Time from BDS notification to DOC activation 25 min 11min
e Time from BDS alfarm to PH LRN receipt of 3 hours Not tested
BDS sample cartridge
e Time to set-up POD 50 min 36 min
e Time to deliver medication from cache site to :
USPS sire (from time order was given) 52 min 3 hours
e Average POD dispensing rate (clients/hr) 236/hour 207/hour
e Average client time through POD 5:36 min 7:35 min

Biohazard Detection System Dirill
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LESSONS LEARNED

Overall, the BDS full-scale exercises were an excellent learning experience and provided DPH staff and
other partner agencies the opportunity to practice responding to a BDS incident. Challenges were
experienced in the areas of communications and Unified Command. Areas for improvement have been
identified in the continued process of preparing to respond to a BDS incident.

Major Recommendations

Continue trainings and drills on the PH DOC, ICS structure, chain of command, and POD just-in-
time orientation

Incorporate the PH Emergency Desk to receive initial notification from the USPS of a BDS alarm
Continue trainings on Unified Command for POD command staff

Continue communication with the Fire Department to pre-establish set up areas for the Incident
Command Post and incorporation of Unified Command

Provide back-up radios for POD staff

Develop press releases and key public messages to bring to the PH DOC which are preapproved
Improve POD area set-up and signage to maximize efficiency of client throughput

Continue update of LAC BDS Incidence Response Plan to include FAQ and procedures for
decontamination, PPE, and prophylaxis

REFERENCE

1. Centers for Disease Control and Prevention. Responding to Detection of Aerosolized Bacillus
anthracis by Autonomous Detection Systems in the Workplace. MMWR 2004;53(RR07):1-12.
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HEALTH ALERT NETWORK AND TULAREMIA SURVEY SUMMARY
Bessie Hwang, MD, MPH

BACKGROUND

Increasing the utility of the Health Alert Network (HAN) notification process and how HAN information is
distributed is vital for effective alerting systems. HAN rapidly disseminates public health advisories and
alerts to healthcare providers using email and fax notifications. The hospital Infection Control Professionals
(ICPs) have been identified by Acute Communicable Disease Control (ACDC) as a key group for receiving
HAN alerts. The ICP contact list used for HAN alerts is maintained by the Hospital Outreach Unit (HOU),
therefore, a survey was conducted by the liaison public health nurses to determine whether the HAN alerts
are received by the ICPs and how the information is disseminated once received.

METHODS

Following a positive result for Francisella tularemis in an environmental monitor, a HAN alert providing
information about tularemia was sent to ICPs, emergency departments, and laboratories two weeks
following the HAN alert. A brief follow-up survey was emailed to the ICPs with the following questions;

e Do you receive HAN alerts?
e Did you receive the tularemia HAN alert?
o What actions did you take with the tularemia HAN alert?

RESULTS

Results showed 102 hospitals/ICPs were surveyed with 90 (88%) responding. For hospitals with more than
one ICP, only the response of the primary ICP was included. For ICPs representing more than one hospital,
the ICP’s response was used for each hospital. Of these, 79 (88%) ICPs were receiving HAN alerts and
73 (81%) received the tularemia HAN alert (Table 1). Fifteen hospitals responded with “no action”. Most
ICPs distributed the HAN alert information including notifying the emergency department, infectious disease
physician, nursing staff, urgent care, and laboratory (Table 2). Only a few did not distribute the HAN
information further. The reasons given for not receiving the HAN alerts include new ICP, or no ICP at this
time.

Table 1. Tularemia HAN Survey Summary Time Frame

Total number of hospitals in Los Angeles County 104
Number of hospitals contacted 102 (98%)
Number of hospitals/Primary ICP who responded 90 (88%)
Number of hospitals/Primary ICP who did not respond 12 (12%)
Number of Hospitals/Primary ICP receiving HAN alerts 79 (88%)
73 (
6 (

Number of Hospitals/Primary ICP who received Tularemia HAN alert 81%)
Total number of Hospitals/Primary ICP who receive HAN alerts but did o

. . 8%)
not receive Tularemia Alert

Health Alert Network and Tularemia Survey
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Table 2. ICP Response to Tularemia Alert
Action Number of
Responses
Notified Emergency Department 33
Notified Physicians 19
Notified Infectious Disease Physician 15
Notification of Laboratory 11
Put on Infection Control Committee agenda 11
Physician/Staff Lounge posting of HAN 5
Notified Pharmacy 3
Notified Nursing Staff 2
Notified Safety Officer 1
Notified Employee Health 1
Notified Urgent Care 1
No action 15

CONCLUSION

Effective and timely dissemination of health information to the medical community is vital. Infectious disease
outbreaks, emerging diseases, and potential bioterrorism events require an effective mechanism to
disseminate important medical information. This survey confirmed that the majority of ICPs (88%) received
HAN alerts effectively through email dissemination. Also, HAN alert information was distributed by the ICP
to the hospital staff. HOUs were able to update the ICP database for future HAN alert distribution. Other
helpful feedback included the addition of a suggested hospital staff distribution. For example, “Please
distribute to the physicians, emergency department, and laboratory”. Similar surveys should be conducted
for the laboratories and physicians to ensure timely and effective public health communication to the
medical community.
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CYSTICERCOSIS TRENDS IN LOS ANGELES COUNTY, 1988 TO 2007

Curtis Croker, MPH; Roshan Reporter, MD, MPH; Soodtida Tangpraphaphorn, MPH;
Megan Jones, MPH; Laurene Mascola, MD, MPH

ABSTRACT

Thirty-two percent of cysticercosis mortality, reported nationally (1990-2002, N=221), occurs in Los Angeles
County (LAC). A review of recently reported and trends of LAC cases, total hospitalizations and mortality
was performed.

Demographics and symptoms of reported cases (2003-2007) were reviewed. Cysticercosis incidence trends
for reported cases (1988-2007), hospitalized cases (1991-2005), and mortality (1988-2004) were calculated.

Recently reported cases (2003-07) are primarily young (mean age 35 years), Latinos (87%), with symptoms
that include seizures (46%), headaches (70%) and eye disorders (28%). The reported case incidence rate
has decreased (-3.4% per year on average, R°=0.8) since 1988, as well did total hospitalizations
(-4.9% per year, R2=0.7) and mortality (-0.4%, R2=0.4).

Cysticercosis mainly affects young adult Latino/as in LAC Trends in the incidence of reported cases, total
hospitalizations, and mortality, may indicate a decrease in cysticercosis morbidity in LAC in recent years.

BACKGROUND

Cysticercosis is a parasitic infection caused by the larval form of the tapeworm Taenia solium found
worldwide. According to the World Health Organization (WHO), cysticercosis of the central nervous system
(neurocysticercosis) is the most important neurological disease of parasitic origin in humans, causing
serious morbidity in areas where it is endemic (Latin America, China, India, and sub-Saharan Africa) [1].
The WHO estimates there are 2.5 million people worldwide harboring the T. solium tapeworm, and many
more infected with the larval stage of the disease (cysticercosis). The parasitic life cycle requires both pigs
and humans, but a history of pork consumption is not necessary to acquire cysticercosis infection, as
exemplified by four cases reported among an Orthodox Jewish community in New York [2].

Cysticercosis is acquired through exposure to water, foods, or surfaces contaminated with feces from a
human tapeworm carrier. In many cases the tapeworm carrier is asymptomatic and generally acquires the
tapeworm by consumption of undercooked pork from an infected pig. Cysticercosis may occur as a result of
tapeworm carrier autoinfection [3]. Once the infective eggs (embryophores) are ingested, they mature into
larva in the intestines and later migrate to any part of the body, but those migrating to the cerebellum have
the most pronounced symptoms. Neurocysticercosis can result in hydrocephalus, seizures, and death.

In the US there were 221 deaths due to cysticercosis from 1990-2002 [4]. Mortality was highest for Latinos
(85%) and men (ARR=1.8), with the mean age at death of 40 years. Most fatalities were foreign-born (85%)
with many born in Mexico (62%); but US born persons were also affected (15%). Contributing factors to
cysticercosis deaths included hydrocephalus (26%), cerebral edema (10%), cerebral compression (7%), and
seizures (5%). LAC accounts for approximately 32% (n=70) of the deaths reported nationally.

California is one of four states in the US that require reporting for cysticercosis. The LAC Department of
Public Health (DPH) initiated an intervention program in 1988 to screen close contacts of reported cases to
identify and treat carriers [5]. A review of this program from 1988 to 1991 (n=138) revealed a mostly
Hispanic population (91%) with an equivalent gender ratio (F:M=1:1) and a mean age of 28 years. The
mortality rate was found to be 6%. Carriers were identified in 7% of cases (n=6) who had household
contacts tested (N=72). This intervention program in LAC is ongoing.

To characterize more recent cysticercosis cases in LAC and to assess the burden of disease, a review of
reported cases, hospitalizations, and mortality due to cysticercosis was performed for all years where data

Cysticercosis Trends in LAC
page 13



Acute Communicable Disease Control
2007 Special Studies Report

was available. In addition, the question of why mortality appears higher for males than females even though
the reported cases reveal equivalent gender ratio will be addressed.

METHODS

To assess the demographics, symptoms, clinical findings, and outcomes of recently reported cysticercosis
cases in LAC, a review of cases reported in the last five years was performed (2003-2007). Epidemiological
case history forms completed by public health nurses during case interviews were reviewed. The form was
designed to capture major symptoms categories, clinical findings, birth place history and year of migration.
Reported cases in LAC were defined as having symptoms consistent with a cysticercosis infection along
with identification of cystic lesions present in the cerebellum by computed tomography (CT), by magnetic
resonance imaging (MRI), or by identification of larval migration elsewhere in the body.

Trends in cysticercosis morbidity in LAC were reviewed by calculating crude incidence rates for reported
cases (1988-2007), hospitalized cases (1991-2006), and mortality (1983-2004). Population numbers for
LAC were obtained from the California Department of Finance web site and national population numbers
were obtained from the US census web site. A cysticercosis death was defined as a death reported on a
death certificate listing cysticercosis as the primary or contributing cause of death (ICD9 code 123.1 or
ICD10 codes B69- B69.9). Hospitalized cysticercosis patients were defined as persons discharged from the
hospital with a primary diagnosis of cysticercosis (ICD9 code 123.1). The Office of State Wide Health
Planning and Development (OSHPD) data set was used. Estimates for repeat visits were calculated by
matching persons by date of birth and gender for years where identifiers were available (2002-2005).

RESULTS - Reported Cases

There were 65 cases of cysticercosis reported to LAC DPH in the last five years (2003-2007). Epidemiologic
case history forms were completed for 61 of these cases (94%), and there were four cases that were lost to
follow-up. Recently reported cysticercosis cases (2003-2007) are primarily Latino (87%), slightly more likely
to be male than female (F:M 1:1.3), and between the ages of 20-39 years (53%); mean age 35 years
(Table 1). Most cases report having a birth place outside of the United States (79%); Mexico (62%),
El Salvador (7%), Honduras (4%), and India (4%). The average length of time a case reported living in the
US before being diagnosed was 14 years (median =10 years, range 0-44 years).

Table 1. Demographics of Reported Cysticercosis Cases
Los Angeles County, 2003-2007 (N=61)

Demographic n %

Race/ Ethnicity
Latino 53 87
Caucasian 4 7
Asian Indian 2 3
African American 2 3

Gender
Male 34 56
Female 27 44

Age Group
0-19 9 15
20-39 33 54
40-59 13 21
60+ 6 10

Mean Age: 35 yrs (range 1-86 yrs)

Born outside the U.S* 48 79
Born in Mexico 35 57
Time living in the US

Mean = 14 years
Median = 10 years
Note: Information available for 60 cases
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Common symptoms reported among cases included headaches (70%) and seizures (46%), and many
complained of eye disorders (28%) (Table 2). Cases who experienced seizures had a younger mean age
than those who did not (28 versus 41 years, p<0.01). Clinical findings included hydrocephalus (15%) and
stroke (7%). Cases who had hydrocephalus had a slightly older mean age than those who did not
(40 versus 34 years, p>0.05) and were more likely to be male than female (F:M 2:7, p>0.05). Most cases
were hospitalized (83%) and there were four deaths reported (7%). The mean age of deaths was 45 years
and ranged from 21 to 75 years.

Reported cysticercosis cases in LAC have decreased steadily since they were first made reportable; with a
total of 676 cases reported from 1988 to 2007 (Figure 1). Crude annual case incidence decreased on
average by 3.4% per year (R=0.8) during the study period. The highest incidence rate was reported in 1988
(0.9 per 100,000, N=75) and the lowest incidence rate was reported in 2003 (0.1 per 100,000, N=8). The
average annual crude incidence was 0.3 per 100,000.

Table 2. Symptoms, Clinical Findings and
Outcomes of Reported Cases
Los Angeles County, 2003-07, (N=61)
n_ %

Symptoms

Headaches 43 70

Seizures 28 46

Eye disorder 17 28

Light headed or dizziness 4 7

Vomiting 4 7

Body numbness 2 3
Clinical Findings

Hydrocephalus 9 15

Stroke 4 7

Dementia 4 7

Subcutaneous lesion 2 3

Cranial nerve palsy 1 2

Bone lesion 1 2

Meningitis 1 2
Outcome

Hospitalized 55 83

Death 4 7
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Figure 1. Cysticercosis Trends in LAC and the US
LAC Reported Cases, LAC Hospitalizations, LAC mortality, US Mortality
1989-2007
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RESULTS - Hospitalizations

There were 2,158 cysticercosis hospitalizations that occurred between 1991-2005. The largest number of
hospitalizations occurred in 1994 (n=181) and the smallest number occurring in 2005 (n=108). There was an
average of 144 hospitalizations per year. The average crude annual incidence of hospitalizations decreased
by 3.7% per year (R*=0.7) (Figure 1). The number of first-time hospitalizations for cysticercosis could only
be determined from data sets where identifiers were provided (2003-2005). Of the 401 hospitalizations that
occurred from 2003-2005 in LAC, 17% (n=67) were repeat visits.

Demographics of first-time hospitalized cases (n=334) were very similar to reported cases
(Latino 89%, mean age 37 years, gender F:M = 1:1). Most of these persons sought medical attention
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through the emergency room (76%), and most were admitted to acute care (99%). The average length of
hospital stay was 5.2 days (0-52 days); comparable to the average length of a hospital stay in the US
4.8 days, 2003 est.). Most were discharged home (89%) and the average cost of their hospital stay was
$32,000 (range: 0-$826K). Most patients had seizures listed as additional diagnoses (46%), followed by
hydrocephalus (17%). For the same time period there were 38 cases reported to LAC DPH. A conservative
estimate would suggest that only 9% of hospitalized cases (38/334) are reported to LAC DPH. A more exact
reporting rate would require matching hospitalized cases with reported cases, which cannot be done with
OSHPD data for confidentiality reasons.

RESULTS — Mortality

There were 51 cysticercosis deaths from 1993-2004 in LAC (Figure 1). The average annual mortality was
0.05 per 100,000 with deaths over time decreasing by 0.4% per year (R2=0.4). As with reported cases, a
majority of deaths from cysticercosis occurred among Latinos (86%). Mean age of deaths were slightly older
than reported cases (41 versus 35 years) and were more likely to be male (gender F:M= 1:1.7). Only 68% of
deaths recorded on death certificates in LAC were reported to the health department. All female deaths
were reported to the health department, where as only 48% of males were reported.

There were 333 cysticercosis deaths reported nationally from 1993-2004 (Figure 1). LAC represented 40%
of these deaths reported in the 1% half of the years reviewed (1983-1993), but only 25% of deaths reported
in the 2" half (1994-2004) (P<0.01). Mortality for the US appears without an obvious upward or downward
temporal trend.

DISCUSSION

Morbidity from reported cases of cysticercosis is severe, with seizures occurring in nearly half of the recently
reported cases in LAC (2002-2007) and most cases requiring hospitalization. As found in the earlier study of
LAC cases [5] (1988-1991), recently reported cases are mainly Latinos (87% versus 91%). The mean age of
recently reported cases was slightly older then that reported in the previous study (33.0 versus 27.4 years),
which may indicate that cases are not diagnosed until later in their disease process. Mortality found in our
review was comparable to what was found in the earlier study (6.8% versus 5.8%).

The symptoms and clinical findings among recently reported cases in LAC differed slightly from what was
found in a review of neurocysticercosis cases admitted to a hospital in Houston, Texas [6] and what was
found in a review of cysticercosis mortality in the US [4]. The proportion of cases with hydrocephalus found
in this review (15%) was lower than that found in their hospital study (29%) and their mortality study (26%).
The proportion of seizures found in our review (47%) was also lower than that found in their hospital study
(75%), but much higher than found in their review of mortality (5%). Our review found more complaints of
headaches than did the Houston review (70% versus 15%) and comparable rates of confusion or dementia
(7% versus 7%).

As with the previous study in LAC [5], most cases were US immigrants (79% versus 84%), with most listing
Mexico as their birth place (57% versus 60%). Our review found that foreign born cases report living in the
US for a longer period of time before becoming reported than the Houston review [6] (14 versus five years).
Both reviews would seem to suggest either a prolonged period of time from exposure to disease
manifestation or possible continued contact with infected family, friends, or foods from their birth place.

Trends in reported cases and hospitalized cases may indicate a decreasing morbidity from the disease in
LAC. However, the downward trend in mortality was less impressive; indicating that some of the decrease in
reported cases may be due, in part, to an increase of clinicians failing to report. However, LAC represents a
smaller proportion of the nationally reported deaths over time.

CONCLUSION

Trends in the incidence of reported cases, total hospitalizations, and mortality, may indicate a decrease in
cysticercosis morbidity in LAC in recent years. This may be the result of LAC’s public health intervention
program, as well as public health efforts in Latin America from which many of the cases immigrate.
However, this trend could also indicate an increasing failure to recognize the disease and/or failure to report
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the disease to the health department. Much effort was placed on identifying and reporting cases by the
health department in the late 1980’s, but less effort has been put into the project in more recent years.

Cysticercosis continues to be a problem in LAC, with many cases that are unreported. Increased reporting
from hospitals and clinicians will allow for public health follow-up of cases, identification, and treatment of
tapeworm carriers, prevention of additional cases, and reduction of the burden of disease in LAC. Perhaps a
public health reminder via a newsletter encouraging neurologist working with Latino or immigrant
populations to report diagnosed cases would be beneficial.

LIMITATIONS

Any conclusions, based on the reporting of cases to the health department or on death certificates, are
limited by reporting practices of practitioners. Any conclusions based on hospital discharge data may be
limited by billing incentives which may over-estimate the actual burden of the disease. The incidence of the
total number of hospitalizations listed in this review over-estimates the incidence of new hospitalized cases
because of repeat visits; but assuming that repeat visits are constant overtime, the trend for first time
hospitalized cases should be similar. Symptoms and clinical information were reported on epidemiological
case history forms with single check boxes. Estimates based on single check boxes may be downwardly
biased as an unchecked box is understood to be a “No” response when it may actually be an unknown
response.
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OUTPATIENT MEDICAL PROCEDURES AND PATIENT SAFETY: WHO’S MINDING
THE STORE?

L'Tanya English, RN, MPH; Lauren Burwell, MD, MPH; Dawn Terashita, MD, MPH
ABSTRACT

Healthcare-associated infections (HAls) and patient safety concerns continue to generate news reports
and editorials. Acute care hospitals are routinely scrutinized by professional and/or accrediting
organizations (e.g., the Joint Commission, Accreditation Association for Ambulatory Health Care); and are
closely regulated by state and federal laws. These measures were enacted to provide consistent
standards of care within healthcare facilities and ultimately result in greater protections for the patient.
However, private medical offices are not held to the same rigorous standards, and medical services,
including minor invasive procedures, are not routinely regulated by the government or a private entity
unless specifically requested by the provider.

Increasingly, procedures that were once considered in the domain of the hospital operating room are now
routinely performed in outpatient settings such as, ambulatory clinic, medical office, or procedure center.
Improper cleaning and disinfection of reusable medical devices (RMDs), such as flexible endoscopes, are
essential to the HAI discussion. Manufacturer’s instructions on cleaning and disinfection of RMDs, as well
as instructions for the disinfection solution, are frequently complicated with multiple steps that must be
rigorously adhered to before proceeding to the next step.

This report describes an outbreak investigation of multiple bacterial organisms among patients who
underwent cystoscopy in a hospital-associated medical office, the measures taken to enhance patient
safety and collaborations between the health department and professional urology organizations to
caution private providers on the importance of proper cleaning and disinfection of medical equipment to
prevent HAls.

BACKGROUND

On June 19, 2007, Los Angeles County Department of Public Health (LACDPH) Acute Communicable
Disease Control (ACDC) program was notified of four patients who developed urinary tract infections
within 48 hours of a cystoscopy procedure performed in a hospital-associated medical office (MO). Three
patients had cystoscopy during a one week period in May 2007 and one had cystoscopy in April 2007.
Two patients were hospitalized and there were no deaths.

Upon identification of the cluster of infections, the physicians at the MO voluntarily discontinued
cystoscopy procedures and consulted with an infectious disease physician and the infection control
professional (ICP) from the nearby associated hospital to assist with the investigation. The consultants
interviewed MO staff and observed cystoscope cleaning, disinfecting, and storage practices. In
June 2007, the MO reopened after multiple control measures recommended by the infection control
consultants were implemented.

METHODS

Setting

The setting was a busy, hospital-associated MO general urology practice in Los Angeles County.

Case Characterization

A case patient was defined as a patient who underwent cystoscopy from April 1 through May 25, 2007

and subsequently developed clinical or microbiologic evidence of a urinary tract infection within 48 hours
of the procedure.

Outpatient Medical Procedure
page 19



Acute Communicable Disease Control
2007 Special Studies Report

Patient Cultures
Urine cultures were obtained on all case patients. Four case patients also had blood cultures performed.
Environmental Cultures

Fourteen environmental cultures were obtained by the consultants. Sites sampled included the
handwashing or utility sink, three plastic bins used to soak the cystoscope, cotton balls, forceps, two
tubes of cleaning fluid, sterile water, lubricant from a multi-use tube, lidocaine gel from a multi-use tube,
glutaraldehyde, enzymatic cleaner, and sterile saline that was flushed through the cystoscope and sent
for culture.

Molecular Analysis

Pulsed-field gel electrophoresis (PFGE) was performed on environmental and available clinical
Pseudomonas aeruginosa (P. aeruginosa) and Enterobacter cloacae (E. cloacae) isolates.

Medical Record Review

On August 23, 2007, ACDC staff queried records of the 117 patients who had cystoscopy performed
during the period April 1- May 25, 2007.

Cystoscope Cleaning and Disinfection

Cystoscopy procedures were performed using a STORZ® Karl Storz Endoscopy flexible cystoscope with
vent port. Cystoscope cleaning and disinfection were performed by two long-term employees in the same
room where cystoscopy procedures were performed.

State and Federal Consultation

ACDC consulted with the California Department of Public Health (CDPH) and the Centers for Disease
Control’'s (CDC) Division of Healthcare Quality Promotion (DHQP) to discuss the findings of this
investigation and to consider the risk of bloodborne pathogen transmission.

Outcomes

ACDC collaborated with the local and regional urological society to remind the members of the
importance of proper cystoscope cleaning and disinfection. The associated acute care hospital hired a
nurse to track and review current cleaning and disinfection practices at multiple hospital associated MO
practices and clinics.

Infection Control Measures

Control recommendations were provided and implemented prior to the July 2007 ACDC site visit. Multiple
findings were addressed, including performance of instrument cleaning and disinfection steps, in the
wrong order; storing instruments in Metrocide (glutaraldehyde); failure to monitor the concentration of the
disinfection solution; failure to maintain disinfectant solution containers, storing containers unlabeled and
without lids; presence of one small sink for instrument cleaning and handwashing, whose faucet had an
aerator attached; lack of documentation logs or timer.

Literature Review

Numerous articles were reviewed on flexible endoscopes in general, gastrointestinal endoscopy,
endoscope cleaning and disinfection, outbreaks in which endoscopes played a role, and potential
transmission of bacteria (P. aeruginosa) and viruses (human immunodeficiency virus [HIV], hepatitis B,
hepatitis C) after cystoscopy.

Outpatient Medical Procedure
page 20



Acute Communicable Disease Control
2007 Special Studies Report

RESULTS
Case Characterization

Three case patients were initially identified by the MO. One case had cystoscopy performed on
May 17, 2007 and developed UTIl symptoms two days later. The other two cases had cystoscopy
performed on May 23, 2007 and also developed UTIl symptoms two days later. Two of the three cases
were hospitalized; one was hospitalized with pyelonephritis while the second hospitalized patient was
diagnosed with urosepsis. Active case finding during the medical record review identified two additional
cases. Also, ACDC determined that one additional patient met the case definition criteria, for a total of six
cases. This patient had a cystoscopy on April 19, 2007 but was not considered a case by the consultants
due to his history of pre-existing chronic prostatitis. The urine culture grew Klebsiella oxytoca (K. oxytoca)
and E. cloacae, and the consultants considered the chronic prostatitis as the source of his subsequent
infection.

Patient Cultures

Four case patients had urine cultures that were positive for Gram-negative organisms, including
E. cloacae, P. aeruginosa and K. oxytoca. One case patient also grew K. oxyfoca on blood culture.
Prophylactic post-procedure fluoroquinolones were prescribed for five of the six cases.

Environmental Cultures

Five environmental cultures obtained from a plastic bin used to soak the cystoscope in glutaraldehyde,
the sink, a plastic bin used to rinse the cystoscope with sterile water, a cotton ball, and forceps grew
P. aeruginosa. Other organisms isolated from environmental cultures included non-fermenting
Gram-negative rods (NFGNR), E. cloacae, and Gram-positive rods.

Molecular Analysis

The P. aeruginosa case isolate (case 1) and four of the five P. aeruginosa environmental isolates were
indistinguishable by PFGE and were designated strain A (Table 1). The fifth P. aeruginosa environmental
isolate, obtained from the sink, differed from the other isolates by seven or more bands and was
considered unrelated. PFGE was also conducted on two E. cloacae isolates obtained from the germicide
forceps and one E. cloacae isolate from a second case (case 2). Isolates obtained from the germicide
forceps differed from one another by just two bands, and were designated strain A1 and A2, considered
closely related. The case two isolate differed by seven or more bands from the two germicide isolates,
were designated strain B and considered unrelated.

Site Visit

ACDC conducted a site visit in July 2007 and met with medical, nursing, and administrative staff. The
consultants who had assisted with the investigation also attended. The objectives of the meeting were to
review the information gathered thus far by the consultants, review past and current cystoscope cleaning
and disinfection practices, and to provide further recommendations. A walk-through of the cystoscopy
suite was conducted and a step-by-step cystoscope cleaning and disinfection demonstration was
provided by the MO staff, who revealed that these practices had been occurring for at least 17 years.
ACDC subsequently identified additional procedures detailed in the manufacturer’s guidelines that were
not being followed. These included:

failure to rinse the cystoscope in distilled water to remove gross debris

failure to use a short brush to clean the ports

failure to rinse the cystoscope in distilled water after cleaning with enzymatic solution

failure to check the pH after mixing the glutaraldehyde solution with activator or periodically
during the 14-day period of use

e failure to use fresh sterile water to rinse the cystoscope after the glutaraldehyde soak
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o failure to hang the cystoscope to dry so that moisture does not collect on or near it

ACDC provided recommendations which included detailed instructions on cleaning, disinfection, and
documentation.

Cystoscope Cleaning and Disinfection

The consultants identified several areas where manufacturer or CDPH guidelines on the reprocessing of
cystoscopes were not being followed. These inconsistencies included soaking the cystoscope in
glutaraldehyde solution for only 15 minutes, followed by rinsing in enzymatic cleaner, while the
manufacturer recommended cleaning first with enzymatic cleaner followed by soaking in the
glutaraldehyde solution for 45 minutes. Other inconsistent practices included cleaning and disinfecting the
cystoscope in the same room as the cystoscopy procedures, and not using a brush to initially clean the
scope prior to disinfection.

Infection Control Review/Investigation of Re-usable Medical Device

The consultants developed a new policy and procedure for cystoscope cleaning and disinfection that took
into account the several lapses noted. The technicians also were instructed in proper cleaning and
disinfection practices by staff from another urology practice associated with the MO. The manufacturer of
the cystoscope inspected the scope for defects.

Medical Record Review

As previously noted, two additional patients were identified that had cystoscopy performed in April 2007
and had post-procedure urine cultures that grew E. cloacae. These infections may have been attributable
to inappropriate cleaning and disinfection of the cystoscope.

Literature Review

ACDC was unable to find published evidence of an increased risk of bloodborne pathogen transmission
from inadequately processed cystoscopes, although bacterial outbreaks after urological procedures have
been described many times.

State and Federal Consultations

Discussion with CDC DHQP and CDPH concluded that the risk of bloodborne pathogen transmission in
this setting is very low, yet it is not nonexistent. No additional follow-up was recommended.

Outcomes

ACDC provided the local urology association a letter detailing cystoscope cleaning and disinfection
practices and a step-by-step fact sheet to the urology association members, and also distributed during
the annual conference of the regional urology association in October 2007.

A full-time nursing position was created by the associated hospital to track RMD cleaning and disinfection
practices.

DISCUSSION

This report describes an outbreak of UTIs caused by multiple bacterial organisms in patients who
underwent cystoscopy in an outpatient urology MO over a two week period. Cystoscopy is a procedure
used to visualize the urinary tract for a variety of reasons (e.g., frequent urinary tract infections,
incontinence and urinary blockage). A rigid or flexible endoscope may be used. The entire procedure
takes 10-20 minutes and is performed using local anesthesia (flexible scope) or general anesthesia
(rigid endoscope).
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The urine culture of case patients grew K. oxytoca, E. cloacae and P. aeruginosa. Environmental cultures
obtained from various surfaces, equipment or medications were positive for NFGNR, P. aeruginosa,
E. cloacae and gram positive rods. The strain of P. aeruginosa isolated from one case was
indistinguishable from environmental isolates, indicating that there was widespread bacterial
contamination in the cystoscopy suite that was likely associated with the patients’ infections.

While the cystoscope was never established as the source of the infections, our investigation concluded
that the improper cystoscope cleaning and disinfection practices contributed to the outbreak. Although
national guidelines for endoscopy reprocessing have been published, there have been outbreaks of
bacterial UTls attributed to improperly disinfected cystoscopes [1, 2].

The outbreak investigation resulted in multiple changes to the MO cystoscope cleaning practices,
including the development of a new policy and procedure for cystoscope cleaning and disinfection,
removing the cleaning and disinfection process to a room separate from the procedure room, and the use
of brushes to clean the cystoscope. In addition, the cystoscopy cleaning technicians were instructed in
the appropriate cleaning and disinfection practices and the manufacturer of the cystoscope inspected the
scope for defects.

Several factors contributed to the management and successful conclusion to this outbreak, including the
physician’s astute and early identification of a problem, the willingness to seek consultant expertise, and
the cooperation extended to public health department staff.

Infections acquired in the health care setting reflect universal patient safety concerns. Staff lack of
knowledge and compliance with infection control policies; inadequate cleaning and disinfection of RMDs
and insufficient regulatory oversight within the outpatient setting are factors that may contribute to the
increase in HAls.

Many invasive medical and surgical procedures, originally performed in the hospital arena, have now
moved to the outpatient setting, a dramatic shift over the past 20 years. Lower costs as well as new
techniques, equipment and medications are reasons cited in the literature for the change in setting [3, 4].

Improper disinfection and sterilization, complicated manufacturers’ or disinfection solution guidelines,
confusing and sometimes conflicting professional association cleaning standards, inadequate equipment
maintenance and lack of staff knowledge are frequently cited as causes of infection or outbreaks after
RMD use during a medical or surgical procedure [5, 6, 7, 8]. As noted by Rutala and Weber, “Multiple
studies have documented lack of compliance with established guidelines for disinfection and sterilization”

[9].

Public attention and media pressure over HAls, medical errors and patient safety concerns have
galvanized lawmakers to pass legislation to address these topics. California is one of a handful of states
that passed laws to regulate office-based surgery [10]. However, the same regulatory standards and
mandates do not apply to the private medical office setting. A handful of professional and quasi-regulatory
agencies, such as Joint Commission and the Accreditation Association for Ambulatory Health Care,
address patient safety concerns in medical office practices, but their scope is limited, the service is
voluntary, and the provider must request the service.

Patient safety concerns surrounding HAIs have increased with public awareness, and the health care
system has initiated efforts to address safety issues that occur in the acute care setting [11]. However,
the outpatient office setting has not been systematically addressed, most likely due to the complexity of
problems when working with private providers, regulatory agencies and professional organizations. The
lack of third-party regulation and limited oversight of these services needs further exploration before
universal standards that address outpatient medical procedures can be developed.
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SURVEY OF COMMUNITY HEALTH SERVICES’ INTERACTIONS WITH SKILLED
NURSING FACILITIES IN LOS ANGELES COUNTY

Lauren Burwell, MD and Laura MacColl, MPH
BACKGROUND

The number of Communicable Disease (CD) outbreaks reported by skilled nursing facilities (SNFs) has
been increasing over the past five years. In 2005, SNFs reported 76 outbreaks, while in 2006, SNFs
reported 173 outbreaks. Most of these reported outbreaks were due to gastroenteritis or scabies. In 2007,
the Los Angeles County Department of Public Health (LAC DPH) Acute Communicable Disease Control
Program (ACDC) assigned two staff members to work directly with the SNFs in LAC and Community
Health Services (CHS) staff in order to address acute communicable disease issues in these facilities.
ACDC administered a survey to identify training needs of CHS staff and to facilitate their work with
outbreak investigations in SNFs.

METHODS

ACDC prepared a 12-question survey and distributed it using Zoomerang™; an online survey software.
Questions assessed respondents’ interests in specific training areas. Respondents were asked to
describe their interactions with SNFs during outbreak investigations, estimate the frequency of their
interactions with the SNFs in their respective districts, report ways that ACDC could improve the CD
Outbreak Investigation-Healthcare Facility form (H-1164), and identify the issues that ACDC could
address. Respondents were also asked to report their job title and the Service Planning Area (SPA) in
which they work.

In September 2007, the Public Health Nursing Director sent an email with a link to the web-based survey
to CHS Nurse Managers (NMs) and Public Health Nurse Supervisors (PHNS’). PHNS’ were asked to
forward the email and link to the Public Health Nurses (PHNs) that they supervise. In October 2007, the
Acting Director of CHS sent the same email with the link to the web-based survey to Area Health Officers
(AHOs) and Area Medical Directors (AMDs). In mid-October, an additional email was sent to NMs and
PHNS’ reminding them to complete the survey. The survey was closed on October 31, 2007.

Responses were exported from Zoomerang into Microsoft Excel and analyzed using SAS version 9.1.
Several responses were measured on a 5-point Likert scale (1: strongly uninterested or strongly disagree;
5: strongly interested or strongly agree). Descriptive analysis of the Likertitems included calculation of the
frequency and the mean of responses. Likert responses were dichotomized. Responses #4 were
categorized as interested or agreed, and those <3 were categorized as not interested or disagreed.
Bivariate analysis was performed using Fisher’'s exact test for categorical variables. Reported p-values
are 2-tailed.

RESULTS
Demographics

Approximately 223 persons were contacted by email to complete the survey. Of these, 101 (45%)
responded. The majority of respondents were district PHNs. Most respondents worked in SPA 6, SPA 4,
or SPA 3 (Table 1). Seven percent of respondents reported frequent interaction with SNFs, 22% reported
somewhat frequent interaction, 56% reported infrequent interaction, and 11% reported that they do not
interact with SNFs.
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TABLE 1. Characteristics of Respondents (N=101)

Demographic n (%)
Job Title
District Public Nurse 73 (72)
District Public Health Nurse Supervisor 17 (17)
Nurse Manager 4 (4)
Area Medical Director 3(3)
Area Health Officer 1(1)

Service Planning Area

1 (Antelope Valley) 3(3)
2 (San Fernando) 10 (10)
3 (San Gabriel) 19 (19)
4 (Metro) 21 (21)
5 (West) 6 (6)
6 (South) 23 (23)
7 (East) 11 (11)
8 (South Bay) 5 (5)

Training Areas

Respondents were interested in several training topics, including the role of DPH Health Facilities
Inspection Division in outbreaks (93%), the role of ACDC in outbreak investigations (92%), outbreak
investigation methods (92%), emerging infectious disease awareness (91%), infection control and
prevention measures (89%), and disease reporting requirements (84%). Respondents were less
interested in training on specimen collection (65%). Interests in specific training areas were similar when
responses were stratified by the SPA in which respondents work or by frequency of their interactions with
SNFs.

Respondents reported that they would be most interested in receiving materials targeted to PHNs on
outbreak investigations, norovirus, and multi-drug resistant organisms (MDROs) (Figure 1). PHNS’ were
significantly more likely than PHNs to report interest in materials on pneumonia and influenza targeted to
PHNs (71% versus 40%, respectively; p<0.05).

Respondents were most interested in receiving materials on scabies, outbreak investigations, and
norovirus targeted for staff working in SNFs (Figure 1). PHNS’ were significantly more likely than PHNs to
be interested in materials on outbreak investigations (94% versus 64%, respectively; p<0.05) and
materials on isolation and standard precautions (94% versus 58%, respectively; p<0.01) targeted to
SNF staff.

Lastly, respondents wanted materials targeted for residents of SNFs on scabies, hand hygiene, and
respiratory hygiene (Figure 1). PHNS’ were significantly more likely than PHN’s to express interest in
materials on pneumonia and influenza (82% versus 53%, respectively; p<0.05) targeted to SNF residents.
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Figure 1. Topics Respondents Reported Interest in
Receiving Training Materials Targeted to PHNs, SNF Staff,
and SNF Residents
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