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INTRODUCflON
The setting

The Illinois Veterans Home in Quincy, Illinois (IVHQ) was the site of a large legionellosis outbreak
in 2015 with 46 confirmed cases of Legionnaires' disease (35 among IVHQ residents, six among
IVHQ staff, and five among community members) and 12 confirmed cases of Pontiac fever (all
among IVHQ residents). At the request of IDPH, CDC conducted an Epi-Aid in September 2015.
CDC recommendations are described in the 2015 Epi-Aid Trip Report. 1 In response to the
outbreak and CDC recommendations, IVHQ hired a consultant with expertise in Legionella
testing and remediation to develop a water management program (WMP) to further reduce risk
of disease transmission. As part of the WMP, IVHQ and IDPH implemented multiple engineering
changes to help control Legionella growth, intended to result in higher hot water temperatures
and detectable disinfectant levels in water throughout the campus. They also installed 0.2
micron point-of-use filters for the removal of legionella on all showerheads and on the hand
held sprayers associated with therapy tubs. Although point-of-use filters are typically
implemented as a temporizing measure to reduce risk of disease while remediation activities are
underway, IVHQ and IDPH opted to maintain these filters permanently as part of their WMP.
Following the Epi-Aid in 2015, there was a substantial reduction in both cases of Legionnaires'
disease associated with IVHQ and in detectable legionella in the water systems.
Five Legionnaires' disease cases were identified in association with IVHQ in 2016, leading to a
second CDC Epi-Aid in August of that year. Additional CDC recommendations to further refine
1 Westercamp M, et al. Undetermined source of an healthcare-associated outbreak of
Legionnaires' disease - Illinois, 2015. Available at: http!//www.dph.illinois.gov/sites/default/files/
publications/cdc-trip-reportguincyill2.31.15.pdf

l

J
.

,(

the WMP are described in the 2016 Epi-Aid Trip Report. 1 Following the second investigation,
specific interventions included replacement of the dishwashing sprayer at Smith Hall, which was
used by two case-patients during their exposure periods, and addition of Smith Hall to the
Sunday flushing schedule. In addition, the IVHQ WMP team continued to closely monitor water
parameters and Legionella testing results; when positive test results or unexpected values were
encountered, the team reviewed the WMP and adapted their contingency responses to address
identified risks for Legionella growth and transmission. IDPH and IVHQ staff have committed
substantial time, effort, and resources to achieving control of Legionella growth at IVHQ through
effective water management including the installation of a supplemental disinfection system.
While WMPs aim to reduce risk for Legionnaires' disease, complete eradication of Legionella in
any large, complex building water system may not be possible; therefore, some risk for
Legionnaires' disease may remain in spite of a fully-operational WMP, especially for susceptible
individuals exposed to building water that contains Legione/la,!
Purpose of the investigation
Between January and November 2017, six confirmed cases of Legionnaires' disease were
reported among residents of IVHQ. Illinois Department of Public Health (IDPH) promptly notified
CDC as they learned of each new case. CDC consulted remotely with IDPH and IVHQ regarding
each case to help identify potential sources of exposure in order to protect other IVHQ
residents, staff, and visitors. After two cases occurred in October 2017, IVHQ staff identified
inconsistent levels of disinfectant in the water main supplying lVHQ and some buildings on
campus. In their root cause investigation, IVHQ staff hypothesized that the inconsistent
disinfectant levels may have been the result of inadvertent mixing directly with municipal water
due to a redundant water main valve that was found in a partially open position. Disinfectant
levels stabilized after the valve was closed and locked. After the report of the sixth case with
onset in November, IDPH requested on-site technical assistance from CDC. A team including an
epidemiologist, a microbiologist, and two environmental health specialists deployed to Quincy,
IL on December 3, 2017. The objectives of the investigation were to:
•
•

Review detailed clinical and exposure histories of all Legionnaires' disease cases
associated with IVHQ in 2017;
Review current procedures for pneumonia and Legionnaires' disease surveillance and
clinical testing at IVHQ and Blessing Hospital (the local hospital where IVHQ residents
are hospitalized) to ensure that cases of Legionnaires' disease are diagnosed, treated,
and reported in a timely manner;

� Ahmed SS, et al. Healthcare-associated outbreak of Legionnaires' disease among veterans - Quincy,
Illinois, 2016. Available at: http://www.dph.illinois.gov/sites/default/fi!es/publications/cdc-trip-report
guincyil06.26.17.pdf
1 ASHRAE. Legionellosis: risk management for building water systems. ANSI/ASHRAE Standard 188-2015.
Atlanta, GA: ASHRAE; 2015.
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•
•

Review IVHQ WMP documents and records to evaluate whether the program could be
adjusted to further reduce risk for Legionella growth and transmission;
Conduct an environmental assessment and sampling for Legionello in all buildings at
IVHQ where 2017 case-patients spent any portion of their exposure periods.

METHODS
This report addresses the observations and findings from the on-site investigation conducted
December 4-6, 2017.
Descriptive epidemiology and disease surveillance
With epidemiology staff from IDPH and Adams County Health Department and clinical staff from
IVHQ, the CDC team reviewed the medical history, clinical course, and potential exposures to
water both on and off the IVHQ campus for each reported case of Legionnaires' disease
associated with the facility in 2017. Clinical staff at IVHQ were interviewed to understand
current practices related to pneumonia surveillance and clinical testing for Legionnaires'
disease. Blessing Hospital clinical, infection prevention, laboratory, and hospital administration
staff were interviewed regarding procedures for evaluating and testing for Legionnaires' disease,
particularly among residents of IVHQ hospitalized for pneumonia or who received a diagnosis of
pneumonia following admission.
Water management program review
With IDPH environmental health staff, the CDC team interviewed IVHQ staff and reviewed
documents and records to assess the performance of the WMP in 2017. The CDC team's review
included:
•
•

•

•
•
•

IVHQ campus water main schematics and plumbing blueprints of Elmore, Markword,
Somerville, and Therapy buildings;
Characteristics of the Elmore building plumbing system (e.g., sink and shower locations,
fixture design, hot and cold water piping system design) in comparison to other
buildings' plumbing systems, particularly other buildings in which skilled nursing care is
provided;
Location of buildings associated with case-patients relative to the location of water main
automatic flushing stations (strategically installed in 2016 to increase water flow
throughout the campus) and the water treatment plant;
Selected routine flushing logs and discussed routine flushing procedures at IVHQ;
Contingency responses performed following identification of cases and/or positive
environmental cultures for Legionella;
Available daily water quality record keeping; we discussed any potential changes
impacting water quality with the water treatment operator;
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instead of performing them in-house, potentially leading a delay in diagnosis (Table 3).
This delay can impact patient care if Legione//a-specific therapy is delayed. Delayed case
reporting can also hinder the timeliness of public health action at IVHQ. Recently IVHQ
has started also sending samples for UAT to another facility, Hannibal Regional Hospital,
which has the capacity to perform UAT in-house and thus can offer a quicker turnaround
time for results.
When a lower respiratory specimen is obtained at IVHQ. it can be frozen and sent to
Blessing Hospit....
91, �hich then sends the specimen to a reference laboratory. Even so,
lower respiratory specimens are rarely obtained from patients with pneumonia at either
IVHQ or Blessing Hospital, and neither facility has written protocols to ensure systematic
collection of specimens.
There are opportunities to strengthen coordination between care providers at IVHQ and
Blessing Hospital to ensure that appropriate Legionella testing is performed on patients
with pneumonia and that results are communicated between facilities.

Table 3. Legionella testing results and timing of results from Blessing Hospital for confirmed
legionnaires' disease cases among residents• of IVHQ - January 1 to December 4, 2017
Case

Symptom onset date

Urine collection date

UAT result date

Resident 1

05/22/2017

05/26/2017

05/30/2017

Resident 2

09/02/2017

09/11/2017

09/15/2017

Resident 3

10/03/2017

10/10/2017t

10/14/2017

Resident 4

10/08/2017

10/08/2017

10/12/2017

Resident 5

11/19/2017

11/20/2017

11/24/2017

*Employee case-patient was not diagnosed or treated for Legionnaires' disease at IVHQ or Blessing
Hospital
tPer IVHQ infection prevention staff, urine was initially collected on 10/05/2017 but had to be recollected
on 10/10.

Water management program review
Building water system design
The Elmore building hot and cold water plumbing design is similar to the other skilled nursing
buildings. There are a variety of room designs across campus, with some rooms having a sink in
the room, while others have sinks in a separate bathroom. In the Elmore building, all resident
rooms contain a sink in close proximity to the bedside (Table 2). Campus-wide, showers and
soaking tubs are located in shared facilities rather than individual residents' rooms.
Disinfectant data collected by the CDC team on site and water parameter records following
closure of the open water main valve revealed adequate disinfectant levels in all buildings

8

