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Heater-cooler unit contamination with  
Mycobacterium chimaera — potential  
harmful risks for cardiac surgery patients
Skażenie Mycobacterium chimaera jednostek typu „heater-cooler” — potencjalne  
ryzyko poważnych powikłań u pacjentów leczonych kardiochirurgicznie
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An increasing number of reports of patients after cardio-
surgical treatment, who developed Mycobacterium chimaera 
infection, can be seen in contemporary professional literature. 
Repeatable coincidence of Mycobacterium-related infections 
with the exposition for open cardiac procedures, particularly 
with the use of heater-cooler units (HCU), is reported [1]. 
Due to an independent discovery of proven infections in 
many countries (Switzerland, Germany, the Netherlands, 
the USA, the UK), this occurrence is increasingly referred to 
as epidemic.

The infection is characterised by late appearance of 
symptoms (ranging couple of years after cardiac surgery), poor 
response to treatment, and poor prognosis [2]. The incidence 
of these postoperative infections is related to repeatable 
contamination of HCU with Mycobacterium chimaera. Inde-
pendent genetic tests of microorganisms isolated from HCU 
from different countries showed that the contamination of 
HCU units probably comes from the same place during the 
manufacturing process (point-source contamination) [3, 4]. 
It is believed that the pathogens are transmitted in operating 
theatres to the patients exposed for cardiac procedures by air 
— via aerosol produced by HCU. High risk of HCU-associated 
infections exists also in modern operating rooms despite 
observed highest standards of air quality, as reported by Som-
merstein et al. [5].

It should be noted that the HCU manufacturer has 
constantly remained in contact with cardiac centres, and has 
recommended additional procedures of disinfection and 
cleaning for the device. However, as shown by Schreiber et 
al. [6], such actions could be ineffective — the contamination 
of the HCU can happen despite intensification of the disin-

fection process. The authors considered that corrosion and 
the materials used in the technology of HCU production are 
responsible for the development of specific conditions suitable 
for reproduction of Mycobacteria, and further formation of 
biofilm in the devices.

To the best of our knowledge, there has not yet been 
a case of Mycobacterium chimaera infection in a patient after 
cardiac surgery in Poland. Nevertheless, the risk potential has 
to be considered in everyday clinical practice. Until some 
universal methods of prevention of HCU contamination, disin-
fection of units, and safety of their use are established, it seems 
reasonable to follow the suggestions of the manufacturers and 
recommendations of the reference organisations. Centres for 
Disease Control and Prevention (CDC) and Food and Drug 
Administration (FDA) recommendations are concentrated 
primarily on the units manufactured before September 2014, 
and they emphasise the need to separate the exhaust air 
from the HCU from the atmosphere of an operative field. 
In addition, it is emphasised that, due to the complexity of 
the research methodology and significant percentage of false 
negative results, microbiological tests of HCUs are not cur-
rently recommended [7, 8].

Medical communities are increasingly aware of infections 
caused by Mycobacterium chimaera. It should be clarified 
how to treat infected patients effectively, and fundamentally 
— how to secure the patients from HCU-related risk. Cardiac 
centres should initiate preventive measures [2]. Currently, an 
easy way to protect patients from the HCU-exhausted infec-
tions is to separate the operating room air from the HCU 
atmosphere. This can be achieved by transferring the HCU 
outside the operating room, with a manufacturer-provided 
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remote control for the device. This solution usually does not  
incur a great deal of expense and technical interference in 
the operating theatre [9].

This simple solution was effectively performed in our de-
partment. Reorganisation of operating theatres with complete 
isolation of HCU units should appear twice as effective — not 
only in terms of the patient’s prevention from said infection 
related to Mycobacterium chimaera, but also to protect against 
wounds infections caused by other pathogens, which hypo-
thetically can colonise HCU units. Finally, this ‘architectural’ 
solution fulfils the current recommendations of experts and 
the HCU manufacturers. 

Conflict of interest: Radosław Jaworski: financial support 
from: Medtronic, MSD Polska, LivaNova, Johnson&Johnson; 
Łukasz Naumiuk: none, Konrad Paczkowski: financial support 
from: Medtronic, Johnson&Johnson, Ireneusz Haponiuk: none

References
1.	 Sax H, Bloemberg G, Hasse B, et al. Prolonged Outbreak of Myco-

bacterium chimaera Infection After Open-Chest Heart Surgery. 
Clin Infect Dis. 2015; 61(1): 67–75, doi: 10.1093/cid/civ198,  
indexed in Pubmed: 25761866.

2.	 Sommerstein R, Schreiber P, Diekema D, et al. Mycobacterium 
chimaera Outbreak Associated With Heater-Cooler Devices: 
Piecing the Puzzle Together. Infect Control Hosp Epidemiol. 
2016; 38(01): 103–108, doi: 10.1017/ice.2016.283.

3.	 Haller S, Höller C, Jacobshagen A, et al. Contamination during 
production of heater-cooler units by Mycobacterium chimaera 
potential cause for invasive cardiovascular infections: results 
of an outbreak investigation in Germany, April 2015 to Febru-
ary 2016. Euro Surveill. 2016; 21(17), doi:10.2807/1560-7917.
ES.2016.21.17.30215, indexed in Pubmed: 27168588.

4.	 Perkins KM, Lawsin A, Hasan NA, et al. Notes from 
the Field: Mycobacterium chimaera Contamination of 
Heater-Cooler Devices Used in Cardiac Surgery - United 
States. MMWR Morb Mortal Wkly Rep. 2016; 65(40): 
1117–1118, doi:  10.15585/mmwr.mm6540a6, indexed in 
Pubmed: 27740609.

5.	 Sommerstein R, Rüegg C, Kohler P, et al. Transmission 
of Mycobacterium chimaera from Heater-Cooler Units 
during Cardiac Surgery despite an Ultraclean Air Ventila-
tion System. Emerg Infect Dis. 2016; 22(6): 1008–1013, 
doi: 10.3201/eid2206.160045, indexed in Pubmed: 27070958.

6.	 Schreiber PW, Kuster SP, Hasse B, et al. Reemergence of 
Mycobacterium chimaera in Heater-Cooler Units despite 
Intensified Cleaning and Disinfection Protocol. Emerg Infect 
Dis. 2016; 22(10): 1830–1833, doi: 10.3201/eid2210.160925, 
indexed in Pubmed: 27649345.

7.	  https://emergency.cdc.gov/han/han00397.asp (30 11.2016).
8.	  http://www.fda.gov/MedicalDevices/Safety/AlertsandNo-

tices/ucm520191.htm (30.11.2016).
9.	 Sommerstein R, Schreiber PW, Diekema DJ, et al. Mycobac-

terium chimaera Outbreak Associated With Heater-Cooler 
Devices: Piecing the Puzzle Together. Infect Control Hosp 
Epidemiol. 2017; 38(1): 103–108, doi: 10.1017/ice.2016.283, 
indexed in Pubmed: 27839530.

Cite this article as: Jaworski R, Naumiuk Ł, Paczkowski K, Haponiuk I. Heater-cooler unit contamination with Mycobacterium chimaera 
— potential harmful risks for cardiac surgery patients. Kardiol Pol. 2017; 75(4): 412–413, doi: 10.5603/KP.2017.0067.

Serdecznie zapraszamy na

XVI Konferencję Sekcji Kardiologii Dziecięcej 
Polskiego Towarzystwa Kardiologicznego,

która odbędzie się w dniach 9–10 czerwca 2017 roku 
w Centrum Dydaktycznym Warszawskiego Uniwersytetu Medycznego.

Motto Konferencji brzmi: „Kardiologia dziecięca 2017 — gorące tematy”,
co podkreśla, że program naukowy obejmuje najbardziej aktualne problemy związane

z diagnostyką i terapią schorzeń układu sercowo-naczyniowego w populacji pediatrycznej.

Szczegółowy program oraz rejestracja na stronie internetowej: dziecieca2017.ptkardio.pl
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