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 Acid-fast bacteria

 Most common slow-growing NTM is Mycobacterium avium complex
(MAC), which includes Mycobacterium chimaera

 Found in the environment: surface water, tap water, soil

 Opportunistic: immunocompromised, chronic lung disease

 Only 10% of infections are extrapulmonary

 Infections can be difficult to diagnose

 Outbreaks in healthcare settings often related to water sources

Nontuberculous Mycobacteria (NTM)
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Nontuberculous Mycobacteria (NTM)

Mycobacterium

Non-tuberculous 
Mycobacteria

Rapid growing NTM

Examples:

-M. chelonae

-M. abscessus

-M. fortuitum

Slow growing NTM

Examples: 
-Mycobacterium 
avium complex (MAC)
-M. kansasaii

-M. marinum

-M. szulgai

M. tuberculosis
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Prior Healthcare-associated NTM Outbreaks

 Showers

 Ice machines

 Hydrotherapy pools/personal hot tubs

 Solution used to mark surgical site

 Inadequate sterilization of surgical equipment

 Tap water used in cooling cardioplegia

 Artificial heart valves

 Injections (i.e. steroids, anesthetic, vaccines)

 Portable misting humidifiers

 Heater-cooler devices



Cardiopulmonary Bypass (CPB)

http://www.fda.gov/medicaldevices/productsandmedicalprocedures/cardiovasculardevices/heater-coolerdevices/default.htm

Heater-cooler unitHeart-lung machine
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Heater-cooler Device



Heater-cooler Device



Greenville, SC Investigation 2014

 Total cases = 18,  Majority but not all cardiac surgery patients 
(abdominal, neurological)

 M. abscessus

 Conducted patient notification



Clinical Infectious Diseases 2015;61(1):67–75

• Invasive M. chimaera in 6 patients

• Open-chest, implants, 2008-2012

• Investigation of possible water 
sources

• Heater-cooler device

• Up to 3.6 yrs following exposure



Cluster of NTM Infections, Pennsylvania, 2015

 July 20, 2015, Wellspan York Hospital reported a cluster of NTM infections 
among cardiothoracic surgery patients 

 Recent reports of an association between heater-cooler devices (HCDs) 
and risk for NTM infections

 Hospital replaced their HCDs and attached devices

 Pennsylvania Department of Health (PADOH) and CDC investigated the 
cluster 
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Investigation

 Performed direct observations

 Reviewed infection control policies and procedures

 Conducted comprehensive case-finding

 Described cohort, developed case definition

 Conducted case-control study to identify risk factors for infection among 
cardiovascular surgery patients

 Collected environmental and clinical isolates
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Rate of NTM Infections by Surgery Type

Number of NTM+
patients

Rate of NTM+ patients
(per 10,000 surgeries)

All surgeries 48 4.8

Cardiothoracic 20 20.2

General 19 7.7

Orthopedic 8 5.0

Courtesy of Meghan Lyman, MD



Case-control study: Surgery Characteristics

n (%)

Surgery Characteristics
Case patients

(n=10)
Control patients 

(n=48)
Odds 
Ratio

95%  CI

Cardiopulmonary bypass 8 (80) 20 (42) 5.6 1.1-29.2

Length of HCU exposure (cumulative operating time with HCU present)

0 hours 2 (20) 28 (58) ref ref

>0–4 hours 1 (10) 9 (19) 1.6 0.1-19.2

>4–5 hours 1 (10) 6 (13) 2.3 0.2-30.1

>5 hours 6 (60) 5 (10) 16.8 2.6-108.1
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Infection Control Assessment
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Laboratory Testing Results

Description Sample Type Species identified

Patient Isolates

Case-patient #1 Blood M. chimaera

Case-patient #2 Blood M. chimaera

Case-patient #3 Blood M. chimaera

Environmental Sampling

HCU #1 Water M. chimaera

HCU #2 Water/Swab M. chimaera

HCU #3 Water M. chimaera

Ice machine Ice M. mucogenicum/phocaicum;   

M. gastri

Scrub sink Water M. avium

Air Sampling with HCU operational Air M. chimaera
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www.fda.gov/MedicalDevices/Safety/AlertsandNotices/ucm466963.htm

October 15, 2015

• Scope: All heater-cooler devices

• Recommendations include:

• Adhere to current manufacturer instructions 

• Sterile or filtered water

• Direct exhaust away

• Remove units w/ signs of contamination

• MedWatch reporting



www.cdc.gov/HAI/pdfs/outbreaks/CDC-Notice-Heater-Cooler-Units-final-clean.pdf

Aim: amplify FDA alert and 
provide guidance on identifying 
patients with infection



Case Series in Europe – October 2015

10 Cases described in Switzerland, Germany, and the Netherlands

• Estimated a minimum of 1-2 M. chimaera infections per 1000 
patients undergoing open-heart surgery. 

• 17/25 hospitals detected M. chimaera in the water system of 
their HCUs

• All surgeries involved prosthetic material
• 5/10 cases died



Iowa Investigation

 Facility performed lookback for cases followed by 
patient notification

 Identified cases as a result of PROVIDER notification

 Moved heater-cooler devices outside of the OR as 
has been done in multiple European hospitals



FDA Advisory Committee 
June 2016

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/Circula
torySystemDevicesPanel/UCM503716.pdf

Despite outreach efforts, awareness of heater-cooler 

infection risks is low and needs to be escalated across the 

clinical community



 M. chimaera typing results from the HCDs from 3 different countries almost 
identical to samples obtained from manufacturing site in Germany 
“unpublished data”



Smoke Dispersal Experiment with Heater-Cooler Device

Sommerstein R et al. Emerg Infect Dis 2016;22(6).

https://www.youtube.com/watch?v=YZ41aLoHrhQ&feature=youtu.be

https://www.youtube.com/watch?v=YZ41aLoHrhQ&feature=youtu.be
https://www.youtube.com/watch?v=YZ41aLoHrhQ&feature=youtu.be
http://www.youtube.com/watch?v=YZ41aLoHrhQ&feature=youtu.be


Point Source Contamination of M. chimaera

October 2016

Whole genome sequencing points to 
concerns for point source 

contamination of LivaNova (formerly 
Sorin) 3T HCDs



CDC Advises Patient Notification

~ 600,000 patients



Case tracking

 Health departments advised to track reports of potential infections

– Invasive NTM infections - NTM-positive specimen from:

• normally sterile body site

• skin soft tissue, or drainage from a wound or abscess, or 

• lymph nodes

– Data elements:

• Demographics

• Diagnosis

• Exposure history

• Outcome

 Reporting to CDC voluntary

 Facilities should report all cases to FDA



FDA Recommendations: 3T Devices
October 2016

 Any 3T device:

– Remove devices, accessories, tubing, & connectors that have tested 
positive for M. chimaera or associated with M. chimaera infections

– Use new accessories, tubing, & connectors to prevent recontamination

– HCD exhaust should be directed/channeled away from patient

– Consider risk/benefit

 3T manufactured before September 2014:

– Transition away from using the device until risk mitigation strategies 
implemented by manufacturer

– Limit use to emergent and/or life-threatening situations if no other 
available options

– Testing HCDs for M. chimaera not recommended

 3T manufactured after September 2014:

– Follow FDA recommendations to mitigate risk

– Testing of HCDs for M. chimaera not recommended



Risk Mitigating Strategies



Outreach

 Hospitals

– CDC calls with AHA and other hospital associations

– FDA/CDC Stakeholder call (11/1/16) with over 1,100 participants

– Active engagement by many health departments

• Calls/webinars, hospital surveys, all facilities letter

 Clinicians

– CDC hosted webinar (8/29/16) with > 1,900 participants and >3,400 
subsequent views

– CDC calls with >20 professional societies ahead of the MMWR, 
encouraging additional outreach to members 

• E.g., Society of Thoracic Surgeons (STS), American Thoracic Society 
(ATS), other surgical societies, perfusionists



Outreach

 Patients

– Tools on website for patients

• FAQs

• Sample letter to present to PCP

– Media (CDC press release)

– YouTube Video (> 4,400 views)



CDC Heater-Cooler Website

Resources for hospitals, clinicians, and patients



Ongoing Opportunities/Challenges

 Outreach

– Need for continued/targeted outreach efforts

– Expanding hospital surveys to measure awareness and uptake of CDC 
and FDA recommendations

 Managing identified cases

– Guidance to aid clinical management

– CDC exploring consultation services with experts 

 Tracking of M. chimaera infections

– Making extrapulmonary NTMs reportable (currently reportable in few 
states)

– CDC exploring case registry

 Assessing effectiveness of various risk mitigation strategies in the field



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.

Thank you

heatercoolerunits@cdc.gov

KPerkins@cdc.gov
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