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Background

• Patients on ECMO are at high risk of nosocomial infection
• Infections are difficult to identify due to fixed parameters on ECMO 

circuit
• Temperature and WBC are often used clinically, but their utility in 

identifying infections is unclear
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-This topic is very relevant as the use of ECMO has skyrocketed since the onset of COVID
-It is well-understood that patient’s on ECMO are at high risk of nosocomial infections due to underlying critical illness, immunologic dysregulation in sepsis, and need for indwelling caths for long periods of time. 
-Occurs in 64% of patients on ECMO per some studies
-However, infections are often difficult to identify as many physiologic parameters are fixed on ECMO circuit (e.g. temp, BP, RR, pH)
-”Fixed” meaning parameters that are set by the treatment team on the ECMO circuitry itself
-Temp and WBC are often used clinically to prompt a workup, but their utility in identifying infections is unclear



Methods

• Single center, retrospective study
• Influenza or COVID-19 patients requiring ECMO from December 2014 

– December 2020
• Analyzed cultures drawn from patients without clinical 

decompensation
• Temperature and WBC measured on day of culture collection and 24 

hours prior
• Statistics: Chi-squared and Mann-Whitney U as appropriate 
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-Only included flu and COVID in order to homogenize study population and hopefully reduce confounding causes of fever (burn, post-op)
-Cultures included in study were blood, respiratory, and urine cultures
-*after temp bullet* - fever defined as >/= 100.4F
-*after temp bullet* - infections and contaminants were determined by the treatment team. 
-Infections were cultures positive for pathologic organisms or other organisms that were ultimately treated with antimicrobials (e.g. Candida in resp cx)
-Contaminants were positive cultures that were thought to be contaminants by treatment team
-Chi-squared for nominal variables, MWU for continuous variables 



Results 230 patients received ECMO 
during study period

45 (20%) patients with 
COVID-19 or Influenza

137 infectious work-ups 
(3.04 per patient)

86 (63%) work-ups without 
decompensation

165 total cultures (1.91 per 
workup)

Figure 1. Flow chart depicts inclusion 
criteria with resultant 165 total 
cultures included in study.
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-Decompensation defined by no increase vasopressor requirements or ECMO support
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Table 1 - Patient Demographics of 45 Patients at BAMC 
who Received ECMO between December 2014-2020

Age, median (IQR) 44 (36-53)
Male, n (%) 38 (84%)
Hours on ECMO, median (IQR) 360 (183-666)
Diagnosis

COVID-19, n (%) 25 (56%)
Influenza, n (%) 20 (44%)

True Infection, total 10
Blood Stream Infection, total 6
Respiratory Infection, total 3
Urinary Tract Infection, total 1
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-15 day average on ECMO
-Relative equal split of COVID and flu patients
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Table 2 – Low Culture Positivity Rates in Cohort

True 
Positive Contaminants

Total 
Cultures

True Positive 
Rate 

Contamination 
Rate 

Blood 
Cultures 6 3 73 8.2% 4.1%

Respiratory 
Cultures 3 6 39 7.7% 15.4%

Urine 
Cultures 1 5 53 1.9% 9.4%
Total 10 14 165 6.1% 8.5%
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Figure 2 - No Difference in Temperature or WBC in 
Infectious Versus Non-infectious Etiologies

Figure 2. Maximum values recorded on day of culture workup and 24 hours prior.
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-B+W plots of *MAX* T and WBC at time of culture workup and 24 hours prior
-Max temps recorded
-Orient axes, medians, outliers
-Wanted to analyze median values in infxn vs noninf and day of workup and 24 hours prior
      - Assessed delta to see if there was overall increase in values compared to day prior
-Notice that the infxn vs noninfxn BW are nearly identical in terms of median. Distributions are much more narrow in infx due to low number of true infections
-Infection vs noninfection
-Median temp was 100.4 in both true inf and noninfection (p =0.90), no sig difference with MWU	
-Median WBC 18.6 in true inf vs 16.7 in noninfection (p=0.90), no sig difference with MWU
-Initial vs 24 hour
-Temp and WBC did not generally increase significantly from day before
-No difference between these two groups (initial and 24 hours)



Discussion/Conclusion

• Fever and leukocytosis were commonly seen during ECMO course and 
were frequent prompts for culture workup

• There was no difference in median temperature and WBC between 
patients with true infection and patients without infections

• More research is needed to help determine factors associated with 
infections in patients receiving ECMO
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Questions?
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