
Outsmarting Legionella: Effective 
Surveillance and Response for Health 
Departments (Part I)

New Jersey Department of Health
Communicable Disease Service

Infection Control, Healthcare, and Environmental Epidemiology Program
Water Systems & Environmental Infection Control Unit

June 3, 2025



Legionellosis Overview
Etiology, Disease Background, Case Criteria, 
Transmission, Sources

Case Investigation Guidance
Diagnostic Methods, Clinical Information, 
Patient Interview, High-Risk Exposures

Resources
Legionellosis Disease Chapter, NJDOH 
Webpage 

Q+A
Participant questions (if time allows) 

Meet the Team Today’s Agenda

Kathleen Ross, MPH
Unit Lead, Epidemiologist
Research Scientist I

Lauren Conner, MPH, REHS
Legionella Epidemiologist
Research Scientist II

Hasan Ali, MS
Water Systems Analyst
Research Scientist II

Rebecca Greeley, MPH
Program Manager
Infection Control, Healthcare, & Environmental Epidemiology

Water Systems & 
Environmental Infection 
Control Unit



What is Legionella?
• Bacterium that causes legionellosis
• 60+ different species 

–Legionella pneumophila accounts for 
~90% of U.S. reported cases

• Found naturally in freshwater 
environments 

• Adheres to surfaces and forms protective 
biofilms

• Grows best in warm, stagnant water
• Survives and reproduces inside single-

celled organisms



Legionella in Building Water Systems

S O U RC E  WAT E R P U B L I C  WAT E R  
S U P P LY

B U I L D I N G  WAT E R  
SY ST E M

A E RO S O L I ZAT I O NA M P L I F I C AT I O N

Warm water temperatures

Water age & stagnation

Sediment

Low or no 
disinfectant residual

Sink faucets

 Showerheads

Hot tubs

Decorative fountains

Cooling towers

Medical devices

Aquifers 

Lakes

Rivers

Streams

State and federal codes 
regulate disinfectant 

residual

Chlorine or 
monochloramine

Water is not sterile leaving 
the treatment plant

Building owners are 
responsible for maintaining 

the water system

Complex water systems

Water may be filtered, 
conditioned, heated, 

stored, and distributed



Legionnaires’ Disease (LD) Pontiac Fever
(PF)

Extrapulmonary Legionellosis 
(XPL)

Description Severe form of pneumonia Flu-like illness Can occur as a complication of LD 
or can occur independently

Attack Rate Low Attack Rate: 5% High Attack Rate: 90% Extremely rare

Mortality Rate High Mortality Rate: 10-
25% No Mortality

Can vary depending on type of 
infection and immune status of 

the patient

Signs & 
Symptoms

Body aches, Fever, 
Headache, Cough, SOB

Body aches, Fever, 
Headache

Incubation Period 2-14 days after exposure 24 to 72 hours after 
exposure

Diagnosis Pneumonia No Pneumonia Infection at a body site outside of 
the lungs

Treatment Antibiotics Self-limiting/ Supportive 
Care Antibiotics

Legionellosis: Umbrella term for 
infections caused by Legionella



Confirmatory Case Criteria
Legionnaires’ disease (LD) Pontiac fever (PF) Extrapulmonary 

Legionellosis
Clinical 
Criteria 

• Presents with pneumonia
• If “pneumonia”  is not recorded 

explicitly, a description of clinical 
symptoms that are consistent with a 
diagnosis of pneumonia: acute 
onset of lower respiratory illness 
with fever and/or cough. 

• May also include myalgia, shortness 
of breath, headache, malaise, chest 
discomfort, confusion, nausea, 
diarrhea, or abdominal pain.

• Presents with symptoms of acute 
illness, and must include one or 
more of the following: fever, chills, 
myalgia, malaise, headaches, fatigue, 
nausea, and/or vomiting.

• Diagnostic testing reveals 
evidence of Legionella from an 
extrapulmonary site of disease

Laboratory 
Criteria 

• Urinary antigen test 
• Culture of lower respiratory 

specimen
• Polymerase Chain Reaction (PCR) 

of lower respiratory specimen
• Paired serology (fourfold rise)

• Urinary antigen test 
• Culture of lower respiratory specimen
• Polymerase Chain Reaction (PCR) of 

lower respiratory specimen
• Paired serology (fourfold rise)

• Culture from extrapulmonary site
• PCR of specimen from 

extrapulmonary site



At-Risk Populations
Older individuals (e.g., Age > 50 years)

Current or former smokers

Immune system disorders 
due to disease or 
medication

Having underlying illnesses 
such as diabetes, kidney 
failure, and/or liver failure

Those with chronic lung disease 
such as emphysema or COPD



Transmission
• Primary Mode: Inhalation of aerosolized water 

droplets
– Sources of exposure include: 

• Fixtures of plumbing systems, such as showers and sinks
• Devices that aerosolize water, such as hot tubs, cooling 

towers, and decorative fountains
• Medical equipment with humidification, such as CPAP 

machines

• Other less common transmission routes:
– Aspiration of contaminated water/ice (i.e., “water goes 

down the wrong pipe”)
• Especially in hospitalized or neurologically impaired 

patients
– Direct inoculation into wounds (rare)
– Soil exposure (linked to Legionella longbeachae, rare 

in US but more common in other countries such as 
Australia)



In total U.S. annual direct 
healthcare costs (2014)

Legionella-associated 
outbreaks are now the 

leading cause of reported 
water-related outbreaks

Health Disparities

Reported Cases of Legionellosis in NJ by Year and Season

Healthcare Costs
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Leading Cause

Legionnaires' disease (LD) 
is increasing in the U.S., 

and Black individuals and 
people of lower income 
are disproportionately 

impacted



• Reported Cases: Only a subset of Legionnaires’ disease 
cases are diagnosed due to limitations in testing and 
awareness

Legionnaires’ Disease: The Tip of the Iceberg

• Testing Challenges:

• Diagnosis can be difficult without specialized 
testing

• Many cases go unrecognized or 
misdiagnosed

• Incidence May Be 10x Greater: Some studies 
suggest the actual number of Legionnaires’ 
disease cases is far higher than reported



Reportable Disease
• All legionellosis cases are reportable within 24 hours 

(N.J.A.C. 8:57-1.5)

• Communicable Disease Reporting and Surveillance 
System (CDRSS)

• Local Health Departments are responsible for performing 
a disease investigation into each case reported in their 
jurisdiction(s)

Priority 
Level

Acknowledge 
notification in CDRSS

Enter initial case 
information

Respond after 
acknowledgment

Enter critical details 
after acknowledgment

3 ≤ 2 business days ≤ 2 business days As appropriate ≤ 5 days

• Prompt case investigations help to quickly identify epidemiological links between cases and 
the need for outbreak investigations

• Legionellosis is a “Level 3” per the Disease Prioritization List 

https://www.nj.gov/health/cd/reporting/acode/


Steps in a Legionellosis Case Investigation
Confirm laboratory report accuracy

Verify the clinical information

Conduct patient or proxy interview

Inform relevant parties of high-risk exposures

Record investigation findings

Conclude case investigation



Diagnostic Legionella Testing
Test Specimen Types Notes

Urinary Antigen • Urine • Rapid (same day) 
• Can only detect L. pneumophila serogroup 1
• Most used diagnostic test

Culture • Lower respiratory secretions 
(e.g., sputum)  

• Lung tissue  
• Pleural fluid
• Extrapulmonary site

• Detects all species and serogroups
• Slow (>5 days to grow)
• Affected by some antibiotics
• Requires specialized media
• Sensitivity highly dependent on technical skill
• Ability to compare isolates

Polymerase Chain 
Reaction (PCR)

• Lower respiratory secretions 
(e.g., sputum)  

• Lung tissue  
• Pleural fluid
• Extrapulmonary site

• Rapid
• Possible to detect species and serogroups other 

than Lp1

Serology (Paired) • Serum • Must have paired sera collected at acute onset to 
2 weeks after symptoms and 3 to 6 weeks later

Confirm 
laboratory 

report accuracy

Verify the 
clinical 

information

Conduct patient 
or proxy 
interview

Inform relevant 
parties of high-
risk exposures

Record 
investigation 

findings
Conclude case 
investigation



Diagnostic Legionella Testing – Be Careful!
• Urinary Antigen Test (UAT)

– Highly sensitive and specific 

– False positives are rare, especially in patients with 
compatible clinical symptoms 

– Negative cultures do not invalidate a positive UAT result

• Other Diagnostic Considerations
– Routine “respiratory panels” do not include Legionella

– Nasopharyngeal (NP) swabs are not appropriate specimens 
for Legionella testing

– Serum antibody (titer) testing is not routinely recommended



• Urine antigen confirmatory with clinical symptoms
• Legionella culture and PCR (DNA) of lower respiratory specimen (e.g., sputum, bronchial, 

lung tissue, etc.) confirmatory with clinical symptoms
• Serology (serum) needs to be paired to show 4-fold rise in titer (E-sorted/E-closed)

Laboratory Evaluation:
• Can be confusing
• Urine = antigen
• Serum = antibody

Lab Results – CDRSS



Clinical Presentation
• Most case-patients require treatment in a hospital

• Contact the hospital Infection Preventionist (IP) and/or review 
medical records

• Key information to collect:

– Pneumonia diagnosis? Verified with chest x-ray or CT scan?

– Presenting symptoms and illness onset date

– ED visit or hospital admission? Note date(s)

– Underlying health conditions?

– Clinical outcome? Survived, recovering, or deceased

• If still hospitalized, follow up until discharge (as resources 
permit)

Confirm 
laboratory 

report accuracy

Verify the 
clinical 

information

Conduct patient 
or proxy 
interview

Inform relevant 
parties of high-
risk exposures

Record 
investigation 

findings
Conclude case 
investigation



Clinical Information – Tips and Tricks!

 Initial Diagnosis:
• Pneumonia may not be diagnosed right away

• Sometimes initially mistaken for conditions like congestive heart failure

 Imaging:
• Initial Chest X-ray: Can appear normal. Look for follow-up imaging, including repeat 

CXR or CT Scan

• CT Scan: More sensitive and may detect pneumonia missed on an X-ray

 Clarifying a Possible Pneumonia Diagnosis:
• Ask what prompted Legionella testing

• Look for an Infectious Disease (ID) consult report

• Check if Legionella-targeting antibiotics (e.g., azithromycin, levofloxacin) were 
prescribed



Specimen Collection
• Check for a lower respiratory specimen (e.g., 

sputum).
– If available, ensure it is frozen immediately at 

-20°C or below
– If not available, request the collection and freezing 

of a new specimen
• Timing is critical:

– Ideally, collect the specimen before antibiotics 
– The sooner the specimen is collected, the higher the 

chance of recovering Legionella
– Generally, specimens collected < 7 days of starting 

antibiotics will still be accepted 
• Submit the specimen:

– Send the frozen specimen to PHEL with DRY ICE
• There is no cost for testing the specimen at PHEL

Guidance for Submitting Clinical Specimens 
for Legionella Testing

https://www.nj.gov/health/cd/documents/topics/legion/Legionella_Specimen_Submission_Instructions.pdf
https://www.nj.gov/health/cd/documents/topics/legion/Legionella_Specimen_Submission_Instructions.pdf


Legionellosis is the collective term for all types of 
Legionella infections including:

1. Legionnaires’ disease: presents as pneumonia often 
requiring treatment in a hospital

2. Pontiac fever: a milder, self-limited illness

3. Extrapulmonary: infections at a body site outside of 
the lungs

Clinical Information – CDRSS



Patient status:
• Was the patient admitted?
• Inpatient or ED only?

Dates of hospitalization:
• Important because the patient may have 

developed symptoms AFTER hospitalization 
• Potential healthcare-associated case

Patient outcome:
• Survived or deceased
• Date of death

Signs and Symptoms:
• Part of case definition
• Add all symptoms
• Dates and attributes
• Pneumonia?



Patient Interview

Confirm 
laboratory 

report accuracy

Verify the 
clinical 

information

Conduct patient 
or proxy 
interview

Inform relevant 
parties of high-
risk exposures

Record 
investigation 

findings
Conclude case 
investigation

• Verify illness onset date
• Define the exposure period

– Use a calendar to count 14 days back from 
the symptom onset date 

• Interview the patient about potential 
exposures during these 14 days
– If the patient is too ill, interview a surrogate 

first, then follow up with the patient when 
possible

– Encourage the patient to review bank 
statements, receipts, text messages, or 
calendar entries to help jog memory 



Legionellosis Risk Factor Form – CDRSS 

• Utilize the Legionellosis Risk Factor 
Form in CDRSS to interview the 
patient

• If at least three unsuccessful 
attempts were made to contact the 
case-patient or surrogate, complete the 
case in CDRSS with available 
information and indicate the reason for 
missing information (e.g., lost to follow-
up) in the comments section.



Why is it important?

Renter-occupied residences may be at 
increased risk for Legionella growth and 
transmission.

Why is it important?

It is important to search the patient’s primary 
residential address to ensure it is not a high-risk 
setting, such as an assisted living or long-term care 
facility. 

If the address is not a single-family home, rowhome, 
apartment, or mobile home, please select “other”.

Residential Type – CDRSS



This can include but is not limited to hotels and resorts, 
vacation/home rentals (Airbnb, VRBO), RV parks, 
campgrounds, truck stops, and homes of family and friends.

Name of 
Accommodation

Address (Street, 
City, State, Zip) Room Number Arrival and 

Departure Dates

Travel History – CDRSS



Why is it important?

Exposure to Legionella can occur in healthcare settings. CDC 
reports that 18% of patients with Legionnaires’ disease report 
visiting a healthcare facility during their incubation period. 

Why is it important?

It’s important to specify the healthcare setting type, such as an 
acute care hospital, long-term care facility, or outpatient clinic (e.g., 
dialysis center, dental clinic). 

Healthcare Exposures – CDRSS



Admission/Visit and 
Discharge Date(s)

Name of 
Facility

Address (Street, 
City, State, Zip)

Transplant 
Facility?

Type of Exposure 
(inpatient, outpatient, 

employee, visitor)

Healthcare Exposures – CDRSS

Reason for 
Visit



Additional Inpatient Information – CDRSS

Do Windows 
Open?

Room Numbers 
and Other Areas

Is the Patient 
Ambulatory?

Bathing Other Water 
Exposures

Aspiration 
Risk?



Healthcare Exposure Classifications – CDRSS
• Exposure categories for surveillance 

purposes:
• Presumptive healthcare: a case with > 10 

days of continuous stay at a healthcare 
facility during the 14 days before onset.

• Possible healthcare: a case that spent a 
portion of the 14 days before the date of 
symptom onset in one or more healthcare 
facilities but does not meet the criteria for 
presumptive healthcare-associated 
Legionnaires’ disease.



Identify any other 
potential exposures

Time spent 
in or near a 

hot tub? 

Showering 
away from 

home? 

Time spent 
in an assisted  

or senior 
living 

facility? Occupation 
and 

Workplace

Time 
spent near 
decorative 
fountains 

or 
misters?

Visits to 
water 

parks or 
splash 
pads?

Attend a 
convention, 

conference, or 
reception?

Use 
respiratory 

therapy 
equipment?

Exposure to 
construction or 

plumbing projects?



Occupation – CDRSS



Interview Tools

Cluster Questionnaire Cruise Ship Questionnaire

https://www.nj.gov/health/cd/documents/topics/legion/Legionellosis_Cluster_Hypoth_Gen_Quest.pdf
https://www.cdc.gov/investigate-legionella/media/template-cruise-ship-questionnaire.pdf


Educational Resources – General Public

Guidance for Cleaning
A Shower Head

Guidance for Cleaning
A Water Heater

Frequently Asked
Questions

https://www.nj.gov/health/cd/documents/topics/legion/ShowerHead_Cleaning_Guidance.pdf
https://www.nj.gov/health/cd/documents/topics/legion/ShowerHead_Cleaning_Guidance.pdf
https://www.nj.gov/health/cd/documents/topics/legion/legionella_water_heater_guidance.pdf
https://www.nj.gov/health/cd/documents/topics/legion/legionella_water_heater_guidance.pdf
https://www.nj.gov/health/cd/documents/faq/Legionellosis-2024_FAQ_logo.pdf
https://www.nj.gov/health/cd/documents/faq/Legionellosis-2024_FAQ_logo.pdf


Notifying Relevant Groups of High-Risk Exposures
• Exposures Outside Jurisdiction:

– Notify NJDOH via email within 1 business day if case-patient reports exposure to: Hot tubs or travel, 
healthcare, assisted/senior living, correctional, or fitness/spa facilities

– Add as an additional address in CDRSS 

• Exposures Within Jurisdiction:
– Verify with NJDOH for:

• Related cases outside your jurisdiction and prior investigations linked to the same facility
– If the case is a resident of a long-term care facility:

• Refer to Long-Term Care Facility Exposure Guidance for additional investigation steps
– If the case reports exposure to the following settings:

• Hotel, apartment building, healthcare, assisted/senior, or congregate living setting:
– Notify the facility and recommend a review of water management practices
– See Managing Special Situations of Single Cases for templates

Confirm 
laboratory 

report accuracy

Verify the 
clinical 

information

Conduct patient 
or proxy 
interview

Inform relevant 
groups of high-
risk exposures

Record 
investigation 

findings
Conclude case 
investigation



Case and Report Status – 
CDRSS

• Case Status:
– Confirmed: if the case meets the confirmatory laboratory criteria 

AND clinical criteria.
– Not a Case: If the case doesn’t meet the confirmed or suspected 

clinical AND laboratory criteria. Provide detailed reasoning.
– Out of State: If the patient resides outside of New Jersey.
– Probable: Reserved for NJDOH use only. Do not select.
– Possible: Not an acceptable case status for legionellosis cases. Do 

not select.

• Report Status:
– Select “LHD closed” once the investigation is complete. 
– Ensure that all information is entered into CDRSS. 
– NJDOH no longer requests the CDC Legionellosis Case Report 

Form be completed.

Confirm 
laboratory 

report accuracy

Verify the 
clinical 

information

Conduct patient 
or proxy 
interview

Inform relevant 
parties of high-
risk exposures

Record 
investigation 

findings
Conclude case 
investigation



Additional Single Case Resources

One-Page GuideDisease Chapter

https://www.nj.gov/health/cd/documents/topics/legion/LHD_legionella_investigation_tips.pdf
https://www.nj.gov/health/cd/documents/chapters/legionellosis_ch.pdf


Resources
• General Public

– Guidance for Removing and Cleaning a Shower Head 

– Guidance for Draining and Flushing Your Water Heater 

– Legionnaires’ Disease and Your Household Water

• Local Health Departments
– Communicable Disease Manual Chapter

• Notification Letter Templates (healthcare, hotels, apartment buildings)

– Quick Tips for Successful Case Investigations 

– Legionnaires’ Disease Cluster Hypothesis-Generating Questionnaire Template

– Guidance for Submitting Clinical Specimens for Legionella Testing

https://www.nj.gov/health/cd/documents/topics/legion/ShowerHead_Cleaning_Guidance.pdf
https://www.nj.gov/health/cd/documents/topics/legion/legionella_water_heater_guidance.pdf
https://www.nj.gov/health/cd/documents/topics/legion/Pamphlet_Legionnaires_Household_Water.pdf
https://www.nj.gov/health/cd/documents/chapters/legionellosis_ch.pdf
https://www.nj.gov/health/cd/documents/topics/legion/LHD_legionella_investigation_tips.pdf
https://www.nj.gov/health/cd/documents/topics/legion/Legionellosis_Cluster_Hypoth_Gen_Quest.pdf
https://www.nj.gov/health/cd/documents/topics/legion/Legionella_Specimen_Submission_Instructions.pdf


Promote Our Survey!
• Survey Title: Water Management 

Program Questionnaire 

• Target Audience: Long-Term Care 
Facilities

• Purpose: Better understand how LTCFs 
are implementing Water Management 
Programs

• Survey Link: 
https://forms.office.com/g/Wr8CZxk9MD



Thank You – Any Questions?

https://www.nj.gov/health/cd/topics/legion.shtml (609) 826 - 5964 preventLD@doh.nj.gov

https://www.nj.gov/health/cd/topics/legion.shtml
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