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e.
DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health SaMce

Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

NUN 6 2006

Sorin Group Deutschland GmbH
do Ms. Rosina Robinson

Principal Consultant, Regulatory Services
49 Plain Street

North Attleboro, MA 02760

Re: K052601
Stockert Heater-Cooler System 3T

Regulation Number: 21 CFR 870.4250

Regulation Name: Cardiopulmonary Bypass Temperature Controller

Regulatory Class: Class 11
Product Code: DWC
Dated: May 15, 2006

Received: May 16, 2006

Dear Ms. Robinson:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class 11 (Special Controls) or class III (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can

be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. in addition, FDA may
publish further announcements concerning your device in the Federal Register.
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Page 2 Ms, Rosina Robinson

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set

forth in the quality systems (QS) regulation (21 CFR Part 820); and ifapplicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
This letter wilt allow you to begin marketing your device as described in your Section 510(k)
prernarket notification. The FDA finding ofsubstantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, pennits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (240) 276-0120. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification" (2ICFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small

Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or

(240) 276-3150 or at its Internet address http://www.fda.gov/cdrh/industrylsupportiindex.html.

Sincerely yours,

DIA/tAt\,t- R- V-0 4.44Ai4
clA Bram D. Zuckerman, M.D.

Director
DiVision of Cardiovascular Devices
Office ofDevice Evaluation
Center for Devices and

Radiological Health

Enclosure
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Indications for Use

510(k) Number: K052601

Device Name: Stöckert Heater-Cooler System 3T

Indications for Use:

The Stöckert Heater-Cooler System 3T is used with a Stöckert 83

heart-lung machine end/ or any other heart lung machine featuring a

separate temperature control for extracorporeal perfusion of

durations of up to 6 hours.

Prescription Use X AND/OR Over-The-Counter Use

(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

WkAii"..Sk kMitt4A-4-4
(Division Sign-Off)
Division of Cardiovascular Devices

510(k) Number (2.221_

Sorin Group Deutschland GmbH May 15, 2006

Stöckert Heater-Cooler System 3T Additional Information K052601 ATTACHMENT 29

Pagel
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JUN 6 2006

ta5W0
Traditional 510(k) Premarket Notification

510(k) Summary
Sorin Group Deutschland GmbH, Stöckert Heater-Cooler System 3T

1. SUBMITTEWHOLDER

Soria Group Deutschland GmbH

Lindberghstrasse 25

80939 Munich

Germany

Contact: Helmut Höfl, Director, Quality Assurance and Regulatory Affairs

Telephone: 011 49 89 323 010

Date Prepared: September 19, 2005

2. DEVICE NAME

Proprietary Name: Stöckert Heater-Cooler System 3T

CommonfUsual Name: Heater-Cooler

Classification Name: Cardiopulmonary bypass temperature controller

3. PREDICATE DEVICE

Cincinnati Subzero Hemotherm (CSZ Hemothenn) (K811742)
Alpha Omega, Inc. Dual' Cooler-Heater (K001520)
Jostra AB Heater-Cooler Unit 30 (K031544)

4. DEVICE DESCRIPTION

The Sorin Group Deutschland GmbH Stacked Heater-Cooler System 3T consists

of standard and optional components. The standard components comprise the
heater-cooler base unit, water connectors, CAN-connecting cable for the S3

System, potential equalization cable, and Operating Instructions. Patient blankets
used with the System are already legally marketed in the United States.

Sorin Group Deutschland GmbH September 19, 2005
Traditional 510(k); Stöckert Heater-Cooler System 3T Page 5-1
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5. INTENDED USE

The Stöckert Heater-Cooler System 3T is intended to provide temperature-controlled
water to heat exchanger devices (cardiopulmonary bypass heat exchangers,
cardioplegia heat exchangers, and thermal regulating blankets) to warm or cool a

patient during cardiopulmonary bypass procedures lasting six (6) hours or less.

6. TECHNOLOGICAL CHARACTERISTICS AND SUBSTANTIAL EQUIVALENCE

Sorin Group.Deutschland GmbH bases the claim of substantial equivalence of the
Stöckert Heater-Cooler System 3T to the cited predicate devices based on

equivalence in intended use, fundamental technological and operational
characteristics. Testing submitted in this premarket notification demonstrates that the
Stöckert Heater-Cooler System 3T coMplies with specifications, meets user

requirements, and the differences between the proposed deviee and cited predicate
devices do not raise new issues of safety or effectiveness,

Sorin Group Deutschland GmbH September 19, 2005
Traditional 510(k): Stöckert Heater-Cooler System 3T Page 5-2
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M GREENVILLE Information Services Center

HEALTH SYSTEM 525 Grove Road

Greenvite, SC 29605
ghs.org

July 18, 2014

WaffiliaMMWOO
MISMININIft CERTIFIED AND REGULAR MAIL

ANNSURERS6
INNIMMIEgna

To the family of Ms. Elliott,

This is in follow up to previous communication with you about the ongoing investigation into the

atypical mycobacterium infection outbreak at Greenville Memorial Hospital. in follow up to

conversations with Ms. Elliott's physician about her diagnosis, culture results, and treatment plan, a

representative of the hospital spoke with you to let you know that other patients also have developed
an infection with this mycobacterium. At that time, we committed to providing further information to

you about the situation as the investigation progressed.

We are now able to provide more details to you. Attached is a written update on that investigation
including information such as how and when we became aware of the potential outbreak, what we

know about the source of the infection, and what we have done to eliminate further risk to patients.

hope that this information will provide the additional information you seek. I am truly sorry for your
loss. I understand this must be a very difficult time for you. Please be assured that our goal is to provide
quality care to every patient who allows us the privilege of caring for them. Although this is not how we

would have preferred for your loved one and we know that you would not have preferred this either,
we are confident that it can result in improvements within GHS, and in other healthcare facilities across

the U.S.

Just as GHS elected a transparent approach in communicating to you, other patients, and to the public
that we are investigating this infection outbreak, we anticipate continuing that transparency. Should you
have further questions about the infection investigation, please contact one of our Quality Management
staff at (864) 455-7125.

Sincerely,

AtAkt-kl\e-)2,7aet-0 I
Robert Mobley, M.D.

Medical Director of Quality

Attachments: Update on Infection Investigation, EPA Factsheet
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Cit)
-c-i-An.pt--,,,K-n= G RE E N VI LLE information Services Center

1.----,-----i

-:ik H EA LTH SYSTEM 525 Grove Road
<4V-, Greenvitle, SC 29-605

ghs.org
Update on Infection Outbreak Investigation

Background

in late•May 2014, an outbreak of an unusual bacterial surgical site infection was

uspected'at'Greenville Memorial Hospital. This Is the first time GHS has experienced
an outbreak of surgical site infections involving mycobacterium. Mycobacterium
abscessus is an environmental contaminant and can be found in water and dust. The

environmental bacteria are considered widespread and part of the natural flora of

potable water in the U.S. EPA regulations do not require that it be eradicated because
the organism is not thought to be harmful to the general public under normal

circumstances, said DHEC. There are no national standards of care regarding whether

hospitals should screen for this bacterium or how they should treat incoming water.

It has been described as a cause of healthcare-associated infections. The bacterium is

harmless in most circumstances but can result in infections if it comes into contact with

surgical sites, especially in immuno-compromised individuals. Exposure pathways of

potential concern also include ingestion, inhalation and entry of organisms through
abraded skin, according to the Environmental Protection Agency.

Investigation

Because of the organism's long incubation period of an average of 79 days in the GHS

patients, patients did not typically show signs of infection until as long as several
months after their surgeries. The first-recognized patient tested positive in March 2014.

Because of the strong surveillance system, we were able to identify the potential
problem and take immediate and appropriate action. In May, when several patients
developed similar infections with this same mycobacterium, our hospital epidemiologist
identified this as a potential infection outbreak. GHS then began an aggressive
sequential elimination of potential sources based on epidemiologic evidence. Water

studies showed that some water samples inside Greenville Memorial Hospital tested

positive for the bacterium.

Preliminary information focused the investigation on ice from a filtered-water ice

machine used in the Operating Room during cardiac surgery. During cardiac surgery,
cooling techniques are used to stop the heart without damaging the heart tissue. The

equipment used for that cooling of the blood and heart uses ice. The ice never directly
touches the patient. The ice machine was removed from use on May 21 as a precaution
while the investigation continued. Subsequently, ice required for those surgeries was

made using sterile water.

Page I I
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As an additional measure, equipment used for cardiopulmonary perfusion was removed
from use on June 6 as part of the expanding Investigation. That machine used a closed
system in which cooled or heated water encased in tubes is run in close proximity to

patient bloeti (also encased in tubes) as part of a heating/cooling procedure used in
cardiac surgeries.

At that point, GHS also reached out to the S.C. Department of Health and
Environmental Control (DHEC) and Centers for Disease Control and Prevention (CDC),
as well as other authorities In atypical mycobacterium for additional expertise with the
investigation.

Currenj Ststps

As the investigation progressed, we instituted numerous measures focused on reducing
or eliminating the levels of mycobacterium within our facilities. Many of these processes
were already in place but GHS is continuing or strengthening thorn. The control
measures include:

Flushing scrub sinks in the OR for at least 10 minutes In the morning before first
use,

2. installing point-of-use bacteriologic filters in the operating room, including scrub
sinks. The titters are able to screen the extremely small bacterium, which is only
.2 microns in size and one of the smallest bacteria now known; in comparison, a

single human red blood cell is about 5 microns across.

3. Shortening the disinfectant cycle on the machine which actually utilized the ice.
GHS has now moved to a weekly disinfectant cycle on the machine, rather than
the two week cycle recommended by the manufacturer. This cleaning schedule
issue was reported to the U.S. Food and Drug Administration for investigation

LI. Inspecting internal water systems to assess for unused plumbing branches and

ensuring water flow is constant through the pipes, which would help discourage
the organism. GHS engineers have completed this work within the operating
room area,

5. Temporarily closing an operating suite associated with the cardiac cases as a

precaution. That operating suite reopened July 16, after cultures of the
environment wore negative.

5. instituting ultra-violet light disinfection throughout the operating rooms as part nt

a general disinfection schedule,
7. Ensuring that future installation of plumbing in the facility does not create unused

branches In the plumbing system in order to prevent stagnation and microbial

contamination of tap water.

•3. I. on even stronger disinfecting process that is morn effective againtlt this

specific organism. All operating rooms wore previously disinfected by a standard

EPA approved product: however, the product now being used is tuberculocidol.

Pawl I 2
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9. Installing a point of use bacteriologic filter for the ice machine once it is returned
to service. Continuing a cleaning disinfection schedule of the ice machine in

accordance with manufacturer recommendations,
10. Requesting an independent analysis of the cardiopulmonary perfusion machine.

The result of that analysis is that it is unlikely that the equipment allowed tap
water to contact patients nonetheless, the hospital will not return it to use,

11. Devising more stringent internal procedures for cleaning the oneratino room. For

example, covering the OR table including preparation for emergency surgery
is done on the day of the surgery and assuring that no operating room bed

coverings are present while cleaning is performed.
12. Eliminating use of tap water contact with medical equipment and supplies, OHS

does adhere to ovidpnco-based practice, recommendations of regulatory
agencies, guidelines from professional societies, as well as manufacturer
recommendations for equipment used in the operating room. Prior to this
outbreak, and depending upon information from the above sources, the

equipment and its purpose, non-sterila water may have come in contact with

equipment in the OR when use of sterile water was not required, However,
DHEC has advised OHS that exposure to M. abscessus may best be avoided by
preventing any possible tap water contact with medical equipment and supplies.

13. Continuing to ensure that medications and flushes given during surgery are

stored In areas that do not have a water source and, when utilized in the OR,
preparation and handling should be done away from any source of tap water or

ice.

14.Continuing to emphasize meticulous adherence to infection prevention methods

by staff in the operating rooms for the prevention of surgical site infections.

GHS plans to continuo working with experts including DHEC and CDC on this

investigation. Clinical isolates are being submitted to CDC for molecular analysis and

comparison of culture results. OHS plans to continue heightened surveillance for further

cases for at least 4 months,

tz!ation, Foraqvyioinni nicatiop,

Communication with individual patients shout the situation has been an ongoing
process. Each time a OHS surgeon suspected a patient of developing an infection, it
was communicated to the patient. The surgeon also discussod culture results and

treatment. Physicians aro prohibited from discussing a patient's condition with other

patients due to privacy laws. However, patients were informed of the infection outbreak,
once that outbreak was continued. We personally reached out to each of the affected

patients or families in order to share information regarding the situation, either by Paco-

to-face convom8tions or phone calls. Each patient family we mot with woo given a card

with the name and phone number for s'emeone they could call to requet additional

information. Our i.,, taff continue to support and re2pond to patient nood,

Pagt3
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In addition, although the investigation had not yet provided conclusions, it was decided,
out of an abundance of caution, that GHS would notify patients who were believed to be
nt risk for developing this infection, based on the investigation at that time. A letter was

written to make these patients aware of the situation and to ask them to notify their

surgeon should they develop signs of infection. That letter was sent to close to 200

patients on whom specific cardiopulmonary surgical equipment had bow used, via

regular and certified mail.

Even though the ove/whelming majority of surgical patients treated at Greenville
Memorial hmte not been affected by this rare mycobacterial infection, hecouse of our

commitment to transparency we thought It was important to notify the community about
the infection out of extreme precaution to ensure their safety and to alert them about

possible symptoms.

We regret that any patient within our care could possibly be affected by this situation.
Our thoughts are with those involved. Our ongoing priority is continued safe and
effective care for the patients who allow us the privilege of curing for them.

Psgc 1 4
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United Slates Office of Science and Technology EPA-822-F-02-002
Envkonmental Protection Office Of Water March 2002
Agency Washington DC, 20160

41, EPA MYCOBACTERIA: DRINKING WATER FACT SHEET

GENERAL INFORMATION rates in culture into the following three
categories: slow growers, rapid growers

G Mycobacteria belong to the and those not yet cultivated,
Order ActInomycetales,
Family Mycobacteriaceae, and ENVIRONMENTAL OCCURRENCE
Genus Mycobacterium,

NTM have been found to be ubiquitousa There are approximately 90 recognized in the environment,
species of Mycobacteria, over 20 of
which are known to cause disease in NTM species have been isolated fromhumans,

numerous water sources, including
waste water, surface water,0 Non.tuberculosis rnycobacteria (NTM) recreational water, ground water andhave been Identified in numerous tap water.

environmental sources, including water.

0 Piped water supplies are readily0 There has been recent interest in the colonized by mycobacteria. BlofIlmsNTM species, due to their ability to
may serve as a reservoir for these

cause disease in humans and animals opportunistic pathogens.after environmental exposures.
0 Few studies are available which

Characteristics and Classification: quantify the concentrations of NTM Ina Mycebacteria are rod-shaped bacteria water. Some reports indicate that NTMwhich require oxygen for growth. Each have been recovered in 11% to 38% of
species has an acid-fast staining raw water samples at concentrations of
property during some stage of its <0.1 to 48 organisms per milliliter of
growth cycle. water.

0 Mycobacterium have been referred to HEALTH EFFECTS IN HUMANS
as the 'ducks of the microbial world'
due to their thick, waxy, outer coating Transmission to Humans:
which enables them to thrive in aquatic 0 NTM are not thought to be transmitted
environments, by the human to human route, but are

instead thought to be transmitted from0 The various species of Mycobacteria environmental sources.
are classified based on their growth

-1-
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e Exposure pathways of potential likely to be underestimated. However,
concern include Ingestion, Inhalation human infections due to NTM appear toand entry of organisms through be increasing at a significant rateabraded skin, across the United States.

Symptoms: 0 CDC estimates that NTM diseasesa The clinical symptoms seen following (non-AIDS related) occur in 1.8 out ofinfection with NTM depend greatly on 100, 000 Individuals per year in thethe mycobacterfal species. U.S., of which approximately 72% are

attributable to M. aviurn complex0 Common clinical syndromes include: (MAC),
Pulmonary infection
infection of the lymph nodes 0 It has been estimated that In the U.S.,Ear infection 25% to 50% of Individuals with AIDS

4° Skin & soft tissue infection will develop NTM diseases, primarilyCatheter-associated infection attributable to MAC. The recent use of
Whole Body (e.g., blood) ifection highly active anti-retro viral therapy

(HAART) in AIDS patients suggests a0 In general, symptoms seen in children decrease in the risk and rate of NTM
are similar to those reported in adults. Infections in these individuals.
Pulmonary disease Is relatively rare in
children. The most common form of 0 Waterborne NTM have been
clinically significant NTM infection in associated with hospital (nosocomial)children is infection of the lymph nodes outbreaks worldwide. These diseasein' the neck. outbreaks usually Involve sternal

wound Infections, plastic surgeryTreatment: wound infections or postinjectione Treatment of NTM infection depends on abscesses. Mycobacterial infections in
the location and extent of disease patients undergoing dialysis treatment
involvement, status of the host's have also been reported.
immune system, and the mycobacterial
species. 0 Although not reported frequently, some

Treatment of pulmonary and whole outbreaks of mycobacterfal infection
body infections most often requires have been reported after exposures in
a multidrug regimen. public swimming areas.
Treatment for cutaneous lesions
may include surgical removal or a Some false outbreaks have been
drug therapy. Often, cutaneous reported as a result of contaminated
lesions will disappear without sampling equipment or water supplies
requiring treatment, used for diagnostic procedures,

Therefore, it Is important that
Disease Occurrence and Outbreaks: precautions be taken when performing0 NTM diseases are not reportable, diagnostic tests In order to lessen the

therefore, information regarding the chance of false-positive test results,
occurrence of disease outbreaks is

-2-
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HEALTH EFFECTS IN ANIMALS 0* bronchiectasis

generalized congenital and acquired
0 Several of the NTM species are known immunosuppressive disorders (e.g.,

to cause disease in animals. These HIV)
Include MAC, M. marinum, M. ulcerans,
M. paratuberculosis, M. slmlae, M. ANALYTICAL METHODS
fortultum and M. srnegmatis.

0 The most common method for the
O Symptoms seen following infection identification of mycobacterial species

depend on the host organism and the in water samples is through culture
species of NTM. isolation. The bacterial culture is

evaluated for morphology, growth rates
M, paratuberculosis is the causative and other biochemical parameters in
agent of Johne's disease; a slow, order to determine the species.
progressive infection of the intestine
which occur mainly in cattle, sheep and 0 Several other methods have been
goats. developed for the detection of

rnycobacteria in samples, Including;
O M. marinum is an important cause of Polymerase chain reaction (PCR)

death and economic loss in fish 0 0 Radiometric methods (BACTEC)
populations. 9 GC/MS

0 Nucleic acid probes
O M. forMium and M. smegmatis are

known to produce mastitis in sheep and 0 Although promising, these methods
cattle and skin and soft tissue disease only provide qualitative information
in domestic house cats. regarding the presence of mycobacteria

in water and do not provide a measure
O Destruction or Isolation of Infected of concentration.

animals Is the most common form of
treatment, however, drug therapy has 0 When collecting samples for use in
been successful In some cases. culture Isolation, a decontamination

step is necessary to kill the other

RISK FACTORS bacteria and fungi present in the water.
This Is because there Is a large

0 The general population (healthy problem of contamination of samples
individuals) is fairly resistant to due to the presence of non-

infectionmycobacterial bacteria which are

capable of growing at faster rates than

0 Certain individuals are at increased risk the species of interest. Acids, alkalis

for developing NTM associated and detergents are often used during
diseases due to the presence of the decontamination process since

predisposing factors, including: mycobacteria are generally more

traumatic breaches of the skin resistant to these chemicals than are

pm-existing pulmonary disease or
other bacteria.

damage
*0 lung architectural defects WATER TREATMENT

-3-,
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0 in general, two mechanisms can be zero organisms (bacteria and viruses),
used to eliminate microbes from including mycobacteria, for drinking
drinking water: removal or disinfection. water. An MCLG is a non-enforceable

guideline based solely on an evaluation
0 Removal treatments such as filtration, of possible health risks, taking into

sedimentation, coagulation, flocculation consideration a margin for public
and adsorption are primarily physical safety.
operations that remove bacteria from
the water. ADDITIONAL INFORMATION

Disinfection treatment technologies 0 EPA has established the Safe Drinkingmay kill bacteria using chemicals such Water Hotline, a toll-free number for
as chlorine, ozone, bromine, Iodine or further Information on drinking waterhydrogen peroxide which are added to quality, treatment technologies, and forthe water, or may inactivate microbes obtaining Health Advisories or othervia UV radiation,

regulatory information.
e NTM are relatively resistant to standard e Safe Drinking Water Hotline:water disinfection procedures and, 800-426-4791therefore, can occur In potable water. 9:00 a.m. 5:30 p.m. (Eastern Time)

Monday-Friday (excluding0 Overall, there is little Information holidays).Your state or county healthavailable regarding the effectiveness of officials or experts In your state'svarious disinfection treatments on Department of Environmentalmycobacterial species in water. Protection or Natural Resources mayHowever, EPA is actively studying also be of assistance,methods to reduce the occurrence of
Mycobacteria in drinking water and will
update this fact sheet when better
information becomes available.

REGULATORY INFORMATION

0 EPA has established a Maximum
Contaminant Level Goal (MCLG) of

-4-
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U.S. Food and Drug Administration
Protecting and Promoting Your Health

Nontuberculous Mycobacterium
Infections Associated with Heater.,
Cooler Devices: FDA Safety
Communication
Date Issued: October 15, 2015

Audiences:

Health Care Providers who use heater-cooler devices

Hospital staff who are responsible for operating and maintaining devices

Infection Control Practitioners

Infectious Disease Specialists

Surgeons

Perfusionists

Operating Room Managers, Directors and Staff

Risk Managers

Medical Specialties: Cardiothoracic Surgeons, Cardiovascular Surgeons, Orthopedic Surgeons,
Neurosurgeons, General Surgeons, Anesthesiologists, Infection Control, Infectious Disease

Physicians, Intensive Care Physicians

Product: All heater-cooler devices. Heater-cooler devices provide heated and/or cooled water to

1) oxygenator heat exchangers, 2) cardioplegia (paralysis of the heart) heat exchangers, and/or 3)
warming/cooling blankets.

Purpose:
The FDA wants to heighten awareness about infections associated with heater-cooler devices and

steps health care providers and health facilities can take to mitigate risks to patients,
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Summary of Problem and Scope:
Heater-cooler devices are used during cardiothoracic surgeries, as well as other medical and

surgical procedures to warm or cool a patient to optimize medical care and improve patient
outcomes. Heater-cooler devices include water tanks that provide temperature-controlled water to

external heat exchangers or warming/cooling blankets through closed circuits. Although the water

in the circuits does not come into direct contact with the patient, there is the potential for

contaminated water to enter other parts of the device or transmit bacteria through the air

(aerosolize) through the devices exhaust vent into the environment and to the patient.

Through the FDA's analysis of adverse event reports, the medical literature, and information from

national and international public health agencies, we are aware that the use of heater-cooler

devices has been associated with Nontuberculous Mycobacteria (NTM) infections, primarily in

patients undergoing cardiothoracic surgical procedures. NTM organisms are widespread in nature

and can be found in soil and water, including tap water sources. They are typically not harmful, but

in rare cases may cause infections in very ill patients and/or in individuals with compromised
immune systems.

Between January 2010 and August 2015, the FDA received 32 Medical Device Reports (MDR5) of

patient infections associated with heater-cooler devices or bacterial heater-cooler device

contamination. Twenty-five of these MDRs were reported to the FDA in 2015. Some reports
describe NTM infections related to cardiothoracic surgeries, but other reports do not specify the

procedure the patient was undergoing. Eight reports were related to 3 events describing patient
infections occurring in U.S. health care facilities. The remaining 24 reports involved health care

facilities outside the United States, most of these in Western Europe. In some cases, patients
presented with infections several months to years after their surgical procedures. It is important to

note that half of the 32 reports submitted to the FDA describe bacterial contamination of the

heater-cooler device without known patient involvement or infection. The FDA is not aware of NTM

infections acquired by hospital staff.

It is possible that some cases have not been reported to the FDA. It is challenging for a health care

facility, health care provider, manufacturer, or patient to recognize that infections, particularly NTM

infections, may be associated with the use of or exposure to a particular medical device. The FDA

continues to evaluate reports through follow up with health care facilities and manufacturers to

determine which factors may have contributed to the reported events.

Recommendations for Health Care Facilities and Staff

In addition to following standard precautions, the FDA recommends that facilities and staff using
heater-cooler devices consider implementing the following measures to reduce risk to patients:
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Strictly adhere to the cleaning and disinfection instructions provided in the manufacturer's

device labeling. Ensure you have the most current version of the manufacturers' instructions for

use readily available to promote adherence.

Do not use tap water to rinse, fill, refill or top-off water tanks since this may introduce NTM

organisms. Use only sterile water or water that has been passed through a filter of less than or

equal to 0.22 microns. When making ice needed for patient cooling during surgical procedures
use only sterile water or water that has been passed through a filter of less than or equal to 0.22

microns. Deionized water and sterile water created through reverse osmosis is not

recommended because it may promote corrosion of the metal components of the system.

Direct the heater-cooler's vent exhaust away from the surgical field to mitigate the risk of

aerosolizing heater-cooler tank water into the sterile field and exposing the patient.

Establish regular cleaning, disinfection and maintenance schedules for heater-cooler devices

according to the manufacturers' instructions to minimize the risk of bacterial growth and

subsequent patient infection.

Develop and follow a comprehensive quality control program for maintenance, cleaning, and

disinfection of heater-cooler devices. Your program may include written procedures for

monitoring adherence to the program and documenting set up, cleaning, and disinfection

processes before and after use.

Immediately remove from service heater-cooler devices that show discoloration or cloudiness in

the fluid lines/circuits, which may indicate bacterial growth. Consult your hospital infection

control officials to perform the appropriate follow up measures and report events of device

contamination to the manufacturer.

Consider performing environmental, air, and water sampling and monitoring if heater-cooler

contamination is suspected. Environmental monitoring requires specialized expertise and

equipment to collect and process samples, which may not be feasible in all facilities.

Health care facilities should follow their internal procedures for notifying and culturing patients if

they suspect infection associated with heater-cooler devices.

Submit a report to the manufacturer and to the FDA via MedWatch

(/Safety/MedWatch/HowToReport/ucm2007306.htm), as described below, if you suspect
heater-cooler devices have led to patient infections,

FDA Activities:

The FDA is actively engaged with stakeholder groups to better understand the causes and risk

factors for fransmission of microbial agents associated with these devices and to develop
strategies to minimize patient exposure. Our ongoing activities include:
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Working with health care facilities and professional medical societies to understand their

experiences with heater-cooler devices.

Evaluating information about documented and potential infections from multiple sources,

including medical device adverse event reports
(/MedicalDevices/Safety/ReportaProblem/ucm2005291.htm) submitted to the FDA, the

medical literature, international public health agencies and federal partners.

Collaborating with medical device manufacturers to review their existing cleaning and

disinfection protocols provided in the instructions for use for currently marketed devices.

FDA continues to actively monitor this situation and will provide updates as appropriate.

Reporting Problems to the FDA:

Device manufacturers and user facilities must comply with the applicable Medical Device

Reporting (MDR) regulations
(/MedicalDevices/DeviceRegulationandGuidance/PostmarketRequirements/ReportingAdver
seEventslucm2005737.htm).

Health care personnel employed by facilities that are subject to the FDA's user facility reporting
requirements
(/MedicalDevices/DeviceRegulationandGuidance/PostmarketRequirements/ReportingAdver
seEvents/ucm2005737.htm) should follow the reporting procedures established by their facilities.

Prompt reporting of adverse events can help the FDA identify and better understand the risks

associated with the use of medical devices. Health care providers should submit voluntary reports
of infection transmission associated with heater-cooler devices or reports describing difficulty
following the manufacturers' instructions for use to the agency via the Medical Device Reporting
(MDR) (/MedicalDevices/Safety/ReportaProblem/ucm2005291.htm) process. If a health care

provider suspects bacterial contamination of the heater-cooler device following use, we encourage
the health care provider to file a voluntary report through MedWatch, the FDA Safety Information

and Adverse Event Reporting program (/Safety/MedWatch/HowToReportlucm2007306.htm).

Additional Resources:

American Thoracic Society. An Official ATS/IDSA Statement: Diagnosis, Treatment and

Prevention of Nontuberculous Mycobacterial Diseases:

(https ://www.thoracic.org/statements/resou rces/mtpi/nontu berculous-mycobacterial-
diseases.pdf
(http://www.fda.gov/AboutFDA/AboutThisWebsite/WebsitePolicies/Disclaimers/defa ult. htm)
2007.




























































