DRAFT 1 – DO NOT CITE OR CIRCULATE BEYOND CSTE REVIEWERS
Chapter 1
Legionnaires’ Disease Basics


Overview
This chapter provides basic information about Legionnaires’ disease (LD) and the related condition, Pontiac fever. It covers the following topics:
· History of LD and Pontiac fever
· Causes of LD and Pontiac fever
· Persons at risk 
· Symptoms
· Diagnosis
· Treatment
· Reporting
· Mitigation and Prevention

History of Legionnaires’ Disease and Pontiac Fever
Legionnaires’ disease is a type of pneumonia caused by Legionella bacteria. Legionella can also cause Pontiac fever, a related but milder illness.[footnoteRef:1] LD and Pontiac fever are collectively referred to as legionellosis. There are at least 60 species of Legionella, although most disease arises from Legionella pneumophilia serotype 1.[footnoteRef:2] LD was identified in 1976 after an outbreak of a type of pneumonia among attendees at an American Legion convention in Philadelphia, Pennsylvania.[footnoteRef:3] While Pontiac fever was first identified among workers and visitors at the city health department in Pontiac, Michigan in 1968, the causal linkage of the Legionella bacterium between the two diseases was not established until the Philadelphia outbreak in 1976.[footnoteRef:4] [1:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.]  [2:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.]  [3:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) about the Disease. History, Burden, and Trends. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/history.html. Accessed August 17, 2020.]  [4:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) about the Disease. History, Burden, and Trends. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/history.html. Accessed August 17, 2020.] 


Causes
Legionella can grow and be transmitted to susceptible people through aerosolized water from sources in the built environment, such as in water and plumbing systems (e.g., water heaters, water storage tanks, and pipes), cooling towers, fountains and other water features, or hot tubs.[footnoteRef:5]  Legionella can also be found in natural and freshwater environments, but it is generally not present there in sufficient quantities to cause disease.[footnoteRef:6] [5:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever). Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.]  [6:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever). Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.] 


People can become ill with LD or Pontiac fever when they inhale aerosolized water containing Legionella. Sometimes people may become infected when they aspirate/inhale drinking water. Legionella is not generally transmitted through person-to-person contact.[footnoteRef:7] CDC notes that travel is a risk factor since facilities like hotels, resorts, and cruise ships often use large, complex water systems and have other sources of aerosolized water like hot tubs, fountains, or saunas.[footnoteRef:8] Other facilities like hospitals and long-term care facilities, which also have at-risk populations, can similarly become sites for Legionella contamination.[footnoteRef:9] In vacant buildings or those that not been occupied for some time—such as in the case of office buildings closed during the COVID-19 pandemic—stagnant or standing water can cause conditions that increase the risk for Legionella or other contaminants to grow.[footnoteRef:10]  [7:   CDC. Legionella (Legionnaires' Disease and Pontiac Fever). Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020. Note: CDC does state that “a single episode of possible person-to-person transmission of Legionnaires’ disease has been reported.” Correia AM, Ferreira JS, Borges V, et al. Retrieved from http://www.nejm.org/doi/full/10.1056/NEJMc1505356#t=article. N Engl J Med. 2016;374:497–8.]  [8:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever). Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.]  [9:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever). Disease Specifics. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.]  [10:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever). For Health Departments. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/health-depts/index.html. Accessed August 17, 2020.] 


Persons at Risk
CDC identifies the following risk factors for legionellosis, including[footnoteRef:11]: [11:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Disease Specifics. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/clinicians/disease-specifics.html. Accessed August 17, 2020.] 

· Aged 50 or older
· Current or prior smoking
· Chronic lung disease (like chronic obstructive pulmonary disease or emphysema) 
· Immune system disorders due to disease or medication (such as those taken after a transplant operation or chemotherapy)
· Cancer 
· Underlying illness (such as diabetes, kidney failure, or liver failure)
· Recent travel with an overnight stay outside of the home, including a stay in a healthcare facility
· Exposure to hot tubs

Symptoms
Legionnaires’ disease causes severe pneumonia that requires the patient to be hospitalized, while Pontiac fever generally resolves on its own.[footnoteRef:12] CDC also notes that in extremely rare instances Legionella can also cause extrapulmonary infections, such as endocarditis or wound infections.[footnoteRef:13] LD is similar to other types of pneumonia (lung infections), with symptoms that include: [12:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Clinical Features. Webpage last reviewed January 15, 2020. Retrieved from https://www.cdc.gov/legionella/clinicians/clinical-features.html. Accessed August 17, 2020.]  [13:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Clinical Features. Webpage last reviewed January 15, 2020. Retrieved from https://www.cdc.gov/legionella/clinicians/clinical-features.html. Accessed August 17, 2020.] 

· Cough
· Shortness of breath
· Fever
· Muscle aches
· Headaches

Other symptoms such as diarrhea, nausea, and confusion can also be associated with LD.[footnoteRef:14] Symptoms typically begin two to ten days after exposure, although it can take as long as two weeks after exposure for symptoms to arise.[footnoteRef:15] [14:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) about the Disease. Signs and Symptoms. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/signs-symptoms.html. Accessed August 17, 2020.]  [15:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) about the Disease. Signs and Symptoms. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/signs-symptoms.html. Accessed August 17, 2020.] 


For Pontiac fever, which is a milder infection than LD, the primary symptoms are fever and muscle aches; the patient does not have pneumonia.[footnoteRef:16] Symptoms usually commence between several hours and three days after exposure, and last less than a week.[footnoteRef:17] [16:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) about the Disease. Signs and Symptoms. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/signs-symptoms.html. Accessed August 17, 2020.]  [17:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) about the Disease. Signs and Symptoms. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/signs-symptoms.html. Accessed August 17, 2020.] 

For More Information….

See the CDC’s materials for clinician’s for more in-depth information about disease specifics, clinical features, and LD diagnosis, treatment, and prevention at: https://www.cdc.gov/legionella/clinicians.html

Diagnosis
Legionnaires’ disease is diagnosed by a patient’s symptoms, physical examination test results, and chest x-rays.[footnoteRef:18] CDC identifies the preferred diagnostic tests for LD as urinary and culture tests. Specifically, a urinary antigen test can detect Legionella in urine for L. pneumophila serogroup 1, the most common cause of LD.[footnoteRef:19] The urinary antigen test can remain positive for a few weeks after infection, even with antibiotic treatment.[footnoteRef:20] CDC advises clinicians to consider patients with pneumonia and a positive urinary antigen test as having LD.[footnoteRef:21] Diagnosis and confirmation is achieved through a positive culture from lower respiratory secretions (e.g., sputum, bronchoalveolar lavage).[footnoteRef:22] Chest x-rays are necessary to confirm pneumonia associated with LD.[footnoteRef:23] [18:  American Thoracic Society. What is Legionnaires’ Disease? Patient Education Information Series. 2016. Retrieved from https://www.thoracic.org/patients/patient-resources/resources/legionnaires.pdf. Accessed August 17, 2020.]  [19:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed June 10, 2020. Note: CDC states, however, that “all species and serogroups of Legionella are potentially pathogenic, so a patient with a negative urinary antigen result could have Legionnaires’ disease caused by other Legionella species or serogroups.”]  [20:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.]  [21:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.]  [22:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.]  [23:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.] 


Pontiac fever can be diagnosed through a urine or blood test. However, CDC notes that “[c]linicians most often diagnose Pontiac fever when there are other known laboratory-confirmed legionellosis cases (either Legionnaires’ disease or Pontiac fever) who may have been exposed to Legionella at the same time or place.”[footnoteRef:24] [24:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.] 


Treatment
Legionnaires’ disease is treated with macrolides and respiratory fluoroquinolones antibiotics. Persons who are healthy will generally get better after treatment but they may frequently require hospitalization.[footnoteRef:25] CDC reports that about one out of ten people sick with LD die from complications, which include lung failure.[footnoteRef:26] For people who acquire LD while they are staying in a healthcare facility, about one out of four will die.[footnoteRef:27]  For Pontiac fever, the illness goes away without treatment.[footnoteRef:28] [25:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.]  [26:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.]  [27:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.]  [28:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) for Clinicians. Diagnosis, Treatment, and Complications. Webpage last reviewed April 30, 2018. Retrieved from https://www.cdc.gov/legionella/about/diagnosis.html. Accessed August 17, 2020.] 



Reporting
Cases and outbreaks of legionellosis are reportable by clinicians, hospitals, and/or laboratories to state or local health departments as required by state law. Legionellosis is a nationally notifiable disease as determined by CSTE[footnoteRef:29] and designated in the National Notifiable Diseases Surveillance System (NNDSS) at CDC.[footnoteRef:30] State health departments send reports of legionellosis cases to NNDSS as well as to the CDC’s Supplemental Legionnaires’ Disease Surveillance System (SLDSS). Public health officials report outbreaks of LD and Pontiac fever through the Waterborne Disease Outbreak Surveillance System (WBDOSS) of the National Outbreak Reporting System (NORS).[footnoteRef:31] (See Box 1 for more information about public health surveillance of legionellosis.) [29:  CSTE. Position Statement 19-ID-04. June 6, 2019. Revision to the Case Definition for National Legionellosis Surveillance. Retrieved from https://cdn.ymaws.com/www.cste.org/resource/resmgr/2019ps/final/19-ID-04_Legionellosis_final.pdf. Accessed August 17, 2020. For prior position statement, see CSTE. Position Statement 09-ID-45. Public Health Reporting and National Notification for Legionellosis. June 22, 2010. Retrieved from https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/09-ID-45.pdf. Accessed August 17, 2020.]  [30:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) How to Report Cases. Webpage last updated by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/health-depts/surv-reporting/report-cases.html. Accessed August 17, 2020.]  [31:  CDC. Legionella (Legionnaires' Disease and Pontiac Fever) How to Report Cases. Webpage last updated by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/health-depts/surv-reporting/report-cases.html. Accessed August 17, 2020.] 


Mitigation and Prevention
Timely recognition and reporting of legionellosis cases is key to rapidly identifying potential outbreaks, linking cases, and detecting and mitigating the source of infection. As will be covered in the setting-specific modules in this toolkit, clearly communicating about the risk factors for LD/Pontiac fever and precautions to prevent Legionella infections are crucial tasks for public health professionals.

 Box 1: Surveillance of Legionellosis
 
CDC notes that robust public health surveillance can help to rapidly detect new cases of legionellosis, establish epidemiological links among cases, and determine if an outbreak investigation is warranted.i Outbreak investigations are key in identifying sources of transmission and instituting control measures.ii  

CDC has adopted CSTE’s position statement which establishes the case definition of legionellosis for surveillance purposes. The case definition encompasses three clinically and epidemiologically distinct illnesses associated with Legionella infection: Legionnaires’ disease, Pontiac fever, and extrapulmonary legionellosis. See CSTE Position Statement 19-ID-04 Revision to the Case Definition for National Legionellosis Surveillance. [https://cdn.ymaws.com/www.cste.org/resource/resmgr/2019ps/final/19-ID-04_Legionellosis_final.pdf ]

CDC Resources for Surveillance and Reporting of Legionellosis

· Case Definitions – Clinical description, laboratory criteria for suspect and confirmed diagnosis, and criteria for classifying a case as confirmed, probable, or suspect [https://www.cdc.gov/legionella/health-depts/surv-reporting/case-definitions.html]

· CDC Surveillance Classifications – Exposure categories for surveillance purposes, including travel, presumptive/possible healthcare, assisted living, and senior living [https://www.cdc.gov/legionella/health-depts/surv-reporting/surveillance-classifications.html]

· How to Report Cases – Methods of surveillance and surveillance systems:
· National Notifiable Diseases Surveillance System (NNDSS) [https://wwwn.cdc.gov/nndss/conditions/legionellosis/case-definition/2020/]
· Supplemental Legionnaires’ Disease Surveillance System (SLDSS) – SLDSS is used to collect extended information on legionellosis cases, such as exposure history and method of diagnosis, beyond the information CDC receives in NNDSS. Reports to SLDSS are made via email, fax, or mail to CDC’s Respiratory Diseases Branch Legionnaires’ Disease Program within 7 days for travel-associated cases and within 30 days for non-travel cases [https://www.cdc.gov/legionella/health-depts/surv-reporting/form-instructions.html]
· Waterborne Disease Outbreak Surveillance System (WBDOSS) [https://www.cdc.gov/healthywater/surveillance/index.html] of the National Outbreak Reporting System (NORS) [https://www.cdc.gov/nors/]

· Instructions for Legionellosis Case Report Forms – Addresses methods for submitting forms and instructions for providing information on: patient information and demographics; clinical information and outcome; travel, healthcare, and other exposure information; and laboratory data [https://www.cdc.gov/legionella/health-depts/surv-reporting/form-instructions.html]

· Surveillance Reports – A descriptive annual summary of the reporting and burden of Legionnaires’ disease in the US [https://www.cdc.gov/legionella/health-depts/surv-reporting/surveillance-reports.html]


i. CDC. Legionella (Legionnaires' Disease and Pontiac Fever) Surveillance and Reporting Resources. Webpage last updated by CDC March 5, 2020. Retrieved from https://www.cdc.gov/legionella/health-depts/surv-reporting/index.html. Accessed August 17, 2020.
ii. Id.
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