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Nosocomial infections are one of the most frequent complications of ex-
tracorporeal membrane oxygenation (ECMO) and are associated with 
increased mortality (1). Bloodstream infections present a particular 

problem because of the risk of biofilm formation and the clinical challenges as-
sociated with cannula and circuit exchanges in this patient population (2). With 
their significant impact on patient outcomes, nosocomial infections on ECMO 
must be promptly recognized to ensure adequate treatment with antimicrobi-
als and effective source control. Diagnosing these infections, however, can be 
difficult. Clinical and laboratory markers typically used to diagnose infections, 
such as WBC count, temperature dysregulation, or hemodynamic instability, 
are altered on ECMO due to the properties of both the ECMO circuit and the 
patient’s underlying immune response to foreign material and critical illness 
(3). Furthermore, there are no widely accepted standardized definitions of 
infections during ECMO, and guidelines to diagnose and treat these infections 
do not yet exist (4). Given the grave consequences of missing a bloodstream 
infection in an ECMO patient, surveillance cultures are frequently collected to 
help diagnose these infections as early as possible (5, 6).

In this issue of Pediatric Critical Care Medicine, Schmoke et al (7) evalu-
ated the use of daily surveillance blood cultures in neonatal and pediatric 
ECMO patients. In 111 patients, they reviewed 1059 surveillance blood cul-
tures, which yielded only a 3% positivity rate. Similar to previous studies (1, 
8–10), they found that surveillance cultures to diagnose bloodstream infections 
in ECMO patients are low-yield and this ultimately led to their center stopping 
the practice.

The study by Schmoke et al (7) highlighted the disadvantages of obtaining 
daily blood cultures and the potential costs associated with this practice. The 
authors calculated a direct cost-saving of $18,551 annually by stopping surveil-
lance cultures. However, the indirect cost savings may be even greater if the 
price of additional antibiotic days, complications of broad-spectrum antibiot-
ics, and nursing time are considered. The authors were also transparent about 
other drawbacks to obtaining surveillance blood cultures, such as the possi-
bility of false positives from contamination that may expose patients to un-
necessary antimicrobial administration, especially when using a definition as 
broad as any positive blood culture to indicate infection. Previous studies have 
suggested contamination rates as high as 3% in patients receiving ECMO (8). 
Blood loss from phlebotomy is another disadvantage, which in this population 
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can directly lead to the need for blood transfusions and 
their associated risks (11). Additionally, the increased 
frequency of accessing a central or arterial line for cul-
tures carries the risk of introducing infection.

This study had several limitations. First, the authors 
stated that all seven patients (of 111) with positive 
blood cultures also had clinical and laboratory mark-
ers of infections, suggesting that one could rely solely 
on clinical signs and biomarkers to detect infection. 
However, these signs and biomarkers are altered on 
ECMO and the authors did not comment on whether 
the patients with negative blood cultures lacked these 
changes (1). Additionally, they did not exclude other 
reasons for changes in clinical or laboratory markers, 
such as steroids leading to leukocytosis or inflamma-
tion from the interaction of blood with a nonbiological 
interface (2, 3, 12). Third, understandably in this pop-
ulation, small amounts of blood (3 to 5 mL) were col-
lected for these cultures. Knowing that the sensitivity 
of blood cultures increases with the amount collected, 
this volume may have been insufficient to reliably de-
tect infection (13). Finally, the authors did not describe 
infection control and prevention practices and antimi-
crobial prophylaxis strategies at their center, which 
may have had a significant impact on the yield of sur-
veillance blood cultures.

Despite these limitations, the study by Schmoke et 
al (7) highlighted the ongoing challenges in diagnos-
ing infections on ECMO, and the authors should be 
commended for using direct evidence to change their 
clinical practice. Addressing the lack of standard-
ized definitions of infection on ECMO faced by this 
study, the ECMO “Core Elements Needed for Trials 
Regulation and Quality of Life” Academic Research 
Consortium recently created infection adverse event 
definitions in pediatric and neonatal ECMO to help 
provide clinicians and researchers with a common 
language (14). These definitions combine positive 
cultures with clinical and laboratory makers within a 
timeframe related to ECMO. Building upon a foun-
dation of standardized definitions, clinicians can bet-
ter track infections during ECMO and future studies 
can perhaps identify what clinical signs or laboratory 
markers are helpful in the early detection of infections.

In addition to standardized definitions, trans-
parent reporting of practices across international 
ECMO centers through medical societies such as the 
Extracorporeal Life Support Organization will help 

determine strategies to decrease the burden of infec-
tious complications. These data collected on center 
practices can then leverage the design, implementa-
tion, and study of evidence-based care bundles. ECMO 
infection prevention care bundles could target cannu-
lation techniques or focus on the daily maintenance or 
access of the circuit (3). Until these best practices are 
determined, ECMO studies should transparently re-
port their local protocols regarding infection control 
and prevention. Furthermore, ECMO centers should 
also create local care bundles to fit their institutions 
and patient populations with goals to minimize poor 
screening tests (e.g., daily surveillance cultures), im-
plement infection prevention practices, and avoid un-
necessary antimicrobials.

Ultimately, standardized definitions, transparent re-
porting, and the development of care bundles through 
international collaboration should improve outcomes 
for our patients on ECMO. In the meantime, there is 
accumulating evidence that daily surveillance cultures 
during ECMO are an unnecessary waste of time and 
money and that the practice should be abandoned.
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