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Key Questions

What is the source of the outhreak?
How large is the outbreak?
Should anything else be done to stop this outbreak?

What should be done to prevent another similar
outbreak?

Team from U.S. Army, Michigan Air Nationat Guard,
Michigan Department of Community Health, and CDC
answered these questions




Outline

o Background on Legionnaires’ disease {£.D) and Pontiac¢
fever (PF}
0 Epidemiologic Component of Investigation
* Case Finding
= Cohort Studles
a Background on Legfonella Bacteria in the Envircnment
0 Environmental Component of Investigation
= Environmental Assessment
+ Environmentol Sampling
a Conclusions

BACKGROUND ON LEGIONNAIRES’
DISEASE AND PONTIAC FEVER

Diseases Discovered and Named Through
Outhreais

o Legionnaires’ disease first described following 1976
outbreak at American Legion meeting in Philadeiphia

221 cases of Leglonnaires’
disease with 34 deaths

0 Previously unknown
bacterta identifled as
cause

O Same grganism
retrospectively tled to
1968 mystery fever
cutbreak in Pontiac,
Michigan




QOriginal Pontiac Fever Quthreak

o Pontiac, Michigan

health department . ki
U 144 people developed »f T Grase
. ©
fever during Julyand . D
early August, 1968 .
* 95 out of 100 heaith P
deparntment employees * ';
s Foutof 20CDC .
investigators .
o Investigation showed | A
disease was infectous oSS ST T
@ Causative organism .o, iwe oo
identified 9 years later
Legionellosis
{(Fontiac fever and Legionnaires’ disease)
Pontiac fever Laglonnaires’ diseasa
‘ Clinical Features } Flu-like illness l Preumonia ‘
Hospitalization Uncommon Common
| Treatment | Mane | Antibiotics ]
Case Fatality Rate 9% 5-40%
‘At‘tack}?are ‘ >85% I <5% J
High Risk Groups None Age 504, smokers,
immunosuppressed
diabetes, COPD
{ incubation period {1-2days [ 2-1adays |
isalatlon of Crganism Virtually never Possible
Pathogenesis Inflammatory response to | Replication of orgonism |
i bacteriol companents

Legionella pneumophila Replicating Inside a
Human Lung Fibroblast Cell
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Legionella Bacteria

O Atypical gram-negative bacillus

o Intracellular parasite of free-living
protozoa primarily found in
freshwater environments

G There are 52 species and 70
seragroups of Leglonella

0 22 species assoclated with human
disease
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a Legionella pneumophila accounts for 80-90% of all
cases

Legionella Urine Antigen Test

g Detects chemical fromiP1in

urine

= Cannot detect non-LP1 COCOCOCCCO0s

© Misses the 20-30% of legionetiosis eloraleleivtelolulolole
caused by non-LP1 COQCCCOoCCoONs

SQCOCOCCOON0

O 60-80% sensitive, >99% R

specific {for LP1)
0 Sensitivity decreases with time ., .wesnwsos compamemmnanas
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since symptoms began 08 1855t
o Rapid test (same day)
0 Relatively simple
a Used to confirm 97% of cases reported to CRC

Legionelifa Culture

o Growth of Legionella on
culture media, usually
special Buffered Charcoal
Yeast Extract {BCYE)

0 Detects all species and

serogroups of Legionella -

100% specific R,

Slow (>5 days to grow) Vitpasprasaskasppubicararnor vissl

Technically difficult, requires specialist materials
Sensitivity highly dependent on skifl of lab
Used to confirm 5% of cases reported to CDC
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EPIDEMIOLOGIC INVESTIGATION
-~ CASE FINDING

Selfridge Air National Guard Base

Methods
Case Definitions—Legionnaires’ Disease

Confirmad Suspect

Legionnaires Lagionnaires’

Characteristic ! Disease Disease
Radiographically-confirmed J d
pneumonia
Exposure to area of interest no motre Y V
than19 days prior to symptom onset

i v v
Onsetofiliness on or after July 4
Laboratory evidence of Legionella by J

sputum cubture, urlne antigen or
fourfold antibody titer rise




Case Definitions—Pontiac fever

Characteristic Pantlac fever
Fever ¥

At least one of following: Headache, cough, ¢
shortness of breath, muscle aches, vomiting, or

dlarrhea

Exposure to area of interast no more than 3 days F)

prior to onset

Onset of ilness between July 4 and July 25 ¥

Not Legionnaires’ disease d

Case Finding

0 Air National Guard
* Alertsent tostaifand all tenants on base
= Hlpeople instructed to call public health noncommissionad cfficer
* [nrerviewed with simple respiratory disease screening form
* Indlviduals with possible Legionnaires’ disease or Pontiac fever
Interviewed by epidemiclogy team
o Army
* Laily reporting by supervisors of ill Army employees to Army
command
* [ndividuals with possible Legionnaires’ disease or Pontlac fever
interviewed by epidemiology team

Case Interviews and Record Reviews

@ Al potentiai cases contacted and interviewed by phone
orin person

o Allill persans not currently hospitalized meeting case
definition invited to be tested by urine antigen on base

w0 Hospitallzed cases also had medical records reviewed
by clinicians on epidemialogy team

O Any Legioneffaisolates identified through recard
review were sent to CDC Legionalfalab for further
testing




BACKGROUND ON LEGIONELLA IN
THE ENVIRONMENT

Legionella Found Naturally in Fresh Water

BUT natural environments {e.d., lakes, rivers) do NOT
spread sufficient quantities of Legionelfa to cause disease

Conditions for Amplification

o Temperature 25°C - 42°C {77°F-108°F)
O Stagnation

o Scale and sediments

a Absence of chlorine and bromine

o Presence of natural rubbers,
wood and some plastics

2 Absence of copper
a Blofilms
O Presence of amoebae

hHtp.uspeadtorka 3pEabhEatoarorg Al sL




CONCLUSIONS

Preventing Future Qutbreaks

o Legionelfa is very difficuit to eradicate froma water
system

o Recurrent outbreaks are a real problem

0 Legionella remediation specialists can be very helpful
although their competence varies

O Remediation contractor hired for the cooling towers
Towers were hyperchlorinated to reduce Legionella to undetectable
fevels

Long term maintenance includes having a biocide and a haiide
automatically injected into sump water at regufar intervals

Sump water continuously monitored to enstire chemical levels gre
appropriate

Towers reguilarly checked for Legionetia

Legioneilosis Surveillance

o Good respiratory disease surveillance at SANG allowed a
quick response which probably reduced the size of the
outbreak

a Legionnaires’ disease surveillance by the local heaith
departments and the Michigan Department of
Community Health was crucial to investigation

* One of the main ways that the investigative team learned of cases
= Carla Marten from MDCH was essential in identifying Leglonnaires”
disease cases and facilitating the coflection of data enthem

o1 Post-ramediation surveillance for Legionnaires’ disease
and clusters of Pontiac fever associated with SANG
necessary for detection of recurrences of the outbreak




Take Home Points

a Leglonnalres’ disease and Pontiac fever {legionetlosis)
are caused by Legionella bacteria
v lLegionnaires’ disease is a form of preumonio
2 Pontiac feveris a flu-fike iiness
0 Legioneila bacteria are common in the environment
a Leglonelosls outbreak investigations need both
epidemiofogic and environmental information
= Epidemiofogic data drive environmental sampling
* Environmental sampiing needed to confirm source of the cutbreak
a Good surveillance crucial to identifying and
investigating legionellosis outbreaks
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Legionella Serolagy

o Detection of antibodies in blood
agalnst Legfonella
= Test positive with a 4-fold rise in Legioneila
antibodles 8
= Must have BOTH aeute and convalescent ﬂ'teé -
{usually 3-6 weeks apart) :
= Single titers useless since 5-10% of population
already has Legionella antibodfes
0 70-809% sensitive, >90% specific
0 Unaffected by antibiotics
T Can be technically and logistically difficult
a Used to confirm only 9 cases reported to CDC between
2005 and 2009
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Legionella PCR Testing

o Detects Legioneila DNA using
Polymerase Chain Reactlon (PCR)
Potentially able to detect alf species
and serogroups of Legionelfaina
variety of types of specimens
Relatively quick

Not yet validated for use with clinical
specimens

Unknown how often PCR is used with
clintcal specimens, but maybe very
frequently
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Legionella DFA and IHC Tests

a Detect chemical from
Legionella with antibodies
connected to a marker

» Direct Flourescent Antibody
(DFA}test = fluorescent matker

v immunchistochemistry (IHC)
test = stalning marker

a DFA: 25-75% sensitive,
95% specific ok araieeat

Q Usable with most specimens, Including pathologic enes
Relatively rapid

0 <1% of legionellosis casas reported to CBC between
2005 and 2009 had positive DFA tests

o

Disease Burden

0 Number one cause of atypical community-acquired
pneumonia among patients who are admitted to ICU

0 8,000-18,000 hospitalizations in the U.S, each year

o Inpatient cost astimates total $92-582 mitllon per year

o Puring 2005-2006, 50% of ail drinking water outhreaks
nationwide were caused by Legionella

O 10-20% are outbreak-associated
G 20% are travel-associated
o Incldence Is increasing




