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Case Series

Extracorporeal Membrane Oxygenation for 
COVID-19 Treatment in a Community Hospital
Daniel I. Loube, MD,1 Kashif Z. Hassan, MD,1 Sang H. Lee, MD1

Abstract

Description
Coronavirus disease 2019 (COVID-19) may result in severe acute respiratory disease syn-
drome (ARDS) and death. For COVID-19 patients failing mechanical ventilation, extra 
corporeal membrane oxygenation (ECMO) has been used with varying efficacy in academic 
medical centers and quaternary referral centers.  We report the successful use of veno-ve-
nous (VV) ECMO to treat refractory ARDS due to COVID-19 in a community hospital setting 
with a survival to discharge rate of 71% over a 3 month period.  In a community hospital with 
adequate resources, VV ECMO can be an effective rescue therapy for selected COVID-19 
patients who fail all other available treatments.
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Introduction
To date, the hospital mortality rate for patients 
with coronavirus disease 2019 (COVID-19) 
infection requiring mechanical ventilation has 
been shown to be greater than 30%.1 The most 
frequent cause of death is progressive acute 
respiratory disease syndrome (ARDS), which 
has failed to respond to available drug treat-
ments or measures to optimize mechanical 
ventilation, including paralysis, proning and 
novel modes of ventilation. Extra corporeal 
membrane oxygenation (ECMO) has been used 
as a rescue therapy for these patients in aca-
demic and quaternary care centers. Physiologic 
advantages of ECMO includes the treatment 
of right ventricular dysfunction. Even with the 
enhanced availability of resources at these 
referral centers, reports of ECMO treatment 
outcomes for COVID-19 patients demonstrate 
mortality rates of greater than 50%, leading 
some researchers to be against recommending 
this treatment.2 Our case series evaluates the 
clinical outcomes from a community hospital 
of a cohort of COVID-19 patients who received 
veno-venous (VV) ECMO treatment for refrac-
tory ARDS.

Material and Methods
Permission to review electronic medical re-
cords retrospectively of all COVID-19 patients 
admitted to our intensive care unit (ICU) for 
the study period was obtained from our insti-
tutional review committee. Between March 1st 
and May 31st, 2020, all consecutive COVID-19 
patients admitted to the ICU at the Regional 
Medical Center of San Jose were evaluated 
and included in our electronic database. The 
Regional Medical Center of San Jose is a 258-
bed community hospital with an average daily 
census of 170 patients.

The ECMO program is comprised of 2 car-
diothoracic surgeons, 14 medical intensivists, 
4 perfusionists and 18 ECMO-trained ICU 
nurses. There is also a 1:1 patient-nurse ratio, 
which augments care to the COVID-19 patients 
receiving ECMO. The intensivists and perfu-
sionists remained in-hospital at all times. The 
decision to initiate VV ECMO was based on 
a consensus between the thoracic surgeon, 
attending intensivist and ICU medical director 
along with consent from the patient’s family. 
Criteria for initiation of VV ECMO included 
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clinical evidence of progressive ARDS and 
failure of efforts at optimal mechanical ven-
tilation, including proning as well as a ratio of 
Pao2/Fio2 (P:F) less than 80 for greater than 6 
hours, with Fio2 greater than 80% and positive 
end expiratory pressure (PEEP) greater than 10 
mm Hg. Patients who were going to receive VV 
ECMO were cannulated at their bedsides with 
ultrasound guidance and anesthesiology sup-
port. During cannulation and at all other times 
during the ICU course for COVID-19 patients 
receiving mechanical ventilation or ECMO, all 
bedside personnel wore enhanced personal 
protective equipment (PPE) including positive 
airway pressure respirators (PAPR). The pro-
cedure rooms were either negative pressure 
rooms or standard enclosed normal pressure 
ICU rooms with a portable high efficiency 
particulate air (HEPA) filter. The patients were 
sedated and paralyzed pre-procedure. A right 
internal jugular approach was used to place a 
28-French Crescent (MC3 Cardiopulmonary, 
Dexter, MI) dual lumen ECMO catheter with 
distal tip positioned in the inferior vena cava 
(IVC). A CentrimagTM (Abbott Laboratories, 
Abbott Park, IL) circulatory support system 
was used. All patients received continuous 
intravenous (IV) heparin adjusted to a partial 
thromboplastin time (aPTT) of 1.5 to 2 times 
control value. Pre- and post-membrane oxy-
genation was monitored daily.  Lung protective 
ventilation strategy was followed per best 
practice guidance protocols.3 An infectious 
disease consultant guided any indicated an-
ti-bacterial or anti-viral treatment. VV ECMO 
was discontinued and patients were decannu-
lated at their bedsides once ventilator support 
settings were acceptable per published guide-
lines.4  

Results
During the 3 month study period, 70 patients 
with COVID-19 were admitted to the ICU at 
Regional Medical Center of San Jose. From 
this cohort, 57 (81%) developed acute respira-
tory failure requiring mechanical ventilation. 
Seven (12%) of the mechanically ventilated 
patients developed progressive ARDS and met 
criteria for initiation of ECMO as described in 
the methods section. All patients receiving VV 
ECMO were younger than 70 years of age with 
a median age of 57 years. Four of the 7 patients 
were women and 3 were men. The ethnicities 

of the patients were either Hispanic or South-
east Asian. The median body mass index (BMI) 
was 36 kg/m2 and 2 of the 7 patients met the 
criteria for morbid obesity with a BMI greater 
than 40 kg/m2. Six of the 7 patients were dia-
betic. Other co-morbidities included 4 patients 
with hypertension and 1 with non-ischemic 
cardiomyopathy. Three of the 7 patients had 
developed bacterial pneumonia, 2 with Klebsiel-
la and 1 with Serratia. Pneumonias were treat-
ed with appropriate antibiotics. Two of the 7 
patients received remdesevir, tocilizumab and 
steroids. 

The median duration of VV ECMO was 11 days 
with a minimum of 6 days and a maximum of 
37 days. The median duration of mechanical 
ventilation pre-ECMO was 5 days and 8 days 
post-ECMO. Three of the 7 patients received 
tracheostomy post-ECMO. The median dura-
tion of hospitalization was 40 days. Five of the 
7 (71%) VV ECMO patients survived to dis-
charge. Two of the 7 patients were discharged 
home, 2 to long-term ambulatory care (LTAC) 
facilities and 1 transferred to another hospital 
due to a third party payer request. Two pa-
tients died, 1 during ECMO cannulation with 
perforation of the right ventricle. Another 
patient died after 6 days of VV ECMO following 
cardiopulmonary arrest that resulted in severe 
cerebral anoxia. For the mechanically ventilat-
ed patients in our ICU who did not receive VV 
ECMO, 34 of 50 patients (68%) survived to 
discharge.  

Discussion
Discovery of more effective treatments and a 
vaccine against COVID-19 infection is being ag-
gressively pursued. Currently, 3–5% of patients 
infected with COVID-19 become critically ill.1 In 
our hospital, the majority of those admitted 
to the ICU developed progressive ARDS and 
required mechanical ventilation. The mortality 
rate for mechanically ventilated COVID-19 pa-
tients, excluding those who received VV ECMO 
at our hospital, was 32%, which was similar to 
that recently described from a larger cohort.1 

The mounting death toll for patients who 
fail mechanical ventilation from ARDS due to 
COVID-19 makes efforts to salvage their lives 
imperative. Our case-series demonstrates 
that this life-saving therapy may be available 
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to COVID-19 patients at non-academic and 
smaller hospitals with ECMO programs. As 
was demonstrated with the H1N1 epidemic,5 
it is possible to transport ARDS patients to 
academic and quaternary care centers for VV 
ECMO, though the feasibility of transfer during 
the current pandemic may be less likely due to 
the scarcity of resources during surge periods. 
The availability of on-site ECMO cannulation 
and transport teams may also be markedly 
limited.

Even with the enhanced availability of resourc-
es at these referral centers, reports of ECMO 
treatment outcomes for COVID-19 patients 
demonstrate mortality rates of greater than 
50%, leading some researchers to recommend 
against this treatment.2 While the number 
of ECMO patients in this case-series is small, 
we believe that a well-organized ECMO pro-
gram in a community hospital with appropri-
ate resources and careful patient selection 
can achieve results similar to those of larger 
academic centers.6 Our results exceed those 
of 2 recently published studies from China of 
COVID-19 cohorts comprised of 8 patients7 
and 21 patients8 treated with VV ECMO, which 
demonstrated survival rates of 50% and 56% 
respectively. Additionally, the Extracorporeal 
Life Support Organization (ELSO) registry of 
COVID-19 patients, receiving predominantly VV 
ECMO, indicates a 56% rate of survival to dis-
charge. Another recently published case series 
of 40 COVID patients in an academic medical 
center demonstrated a survival to discharge of 
73%,9 which is similar to the survival rate of our 
case series. Compared to the higher mortality 
rates of other studies of VV ECMO in diseases 
other than COVID, it is possible that increased 
survival could be a result of these COVID 
patients having few co-morbidities other than 
obesity, diabetes mellitus or hypertension.

Conclusion
Our case series suggests that the availability 
and efficacy of VV ECMO as a rescue therapy 
for patients with progressive ARDS can be 
enhanced by the development of ECMO capa-
bility at smaller, non-academic hospitals with 
appropriate resources, staff training and care-
ful patient selection.

Abbreviations
Coronavirus disease 2019 (COVID-19), acute 
respiratory disease syndrome (ARDS), extra 
corporeal membrane oxygenation (ECMO), 
intensive care unit (ICU), positive end expi-
ratory pressure (PEEP) , personal protective 
equipment (PPE), positive airway pressure res-
pirators (PAPR), high efficiency particulate air 
(HEPA), long-term ambulatory care (LTAC), Ex-
tracorporeal Life Support Organization (ELSO)

Conflicts of Interest
The authors declare they have no conflicts of 
interest.

Author Affiliations
1.	 Cardiothoracic Surgery Division, Regional 

Medical Center of San Jose, San Jose, CA

References
1.	 Auld SC, Caridi-Scheible M, Blum JM, et al. 

ICU and Ventilator Mortality Among Critically 
Ill Adults With Coronavirus Disease 2019. Crit 
Care Med. 2020;48(9):e799-e804. https://doi.
org/10.1097/ccm.0000000000004457

2.	 Henry BM, Lippi G. Poor survival with extracor-
poreal membrane oxygenation in acute respira-
tory distress syndrome (ARDS) due to coronavi-
rus disease 2019 (COVID-19): Pooled analysis of 
early reports. J Crit Care. 2020;58:27-28. https://
doi.org/10.1016/j.jcrc.2020.03.011

3.	 DellaVolpe J, Barbaro RP, Cannon JW, et al. 
Joint Society of Critical Care Medicine-Extra-
corporeal Life Support Organization Task Force 
Position Paper on the Role of the Intensivist in 
the Initiation and Management of Extracorpo-
real Membrane Oxygenation. Crit Care Med. 
2020;48(6):838-846. https://doi.org/10.1097/
ccm.0000000000004330

4.	 Montisci A, Maj G, Zangrillo A, Winterton 
D, Pappalardo F. Management of refractory 
hypoxemia during venovenous extracorpore-
al membrane oxygenation for ARDS. ASAIO 
J. 2015;61(3):227-236. https://doi.org/10.1097/
mat.0000000000000207

5.	 Jacobs JP, Stammers AH, St Louis J, et al. 
Extracorporeal Membrane Oxygenation in 
the Treatment of Severe Pulmonary and Car-
diac Compromise in Coronavirus Disease 
2019: Experience with 32 Patients. ASAIO J. 
2020;66(7):722-730. https://doi.org/10.1097/
mat.0000000000001185

6.	 Cho HJ, Heinsar S, Jeong IS, et al. ECMO use 
in COVID-19: lessons from past respiratory 
virus outbreaks-a narrative review. Crit Care. 
2020;24(1):301. Published 2020 Jun 6. https://doi.
org/10.1186/s13054-020-02979-3

https://doi.org/10.36518/2689-0216.1138
https://doi.org/10.1097/ccm.0000000000004457
https://doi.org/10.1097/ccm.0000000000004457
https://doi.org/10.1016/j.jcrc.2020.03.011
https://doi.org/10.1016/j.jcrc.2020.03.011
https://doi.org/10.1097/ccm.0000000000004330
https://doi.org/10.1097/ccm.0000000000004330
https://doi.org/10.1097/mat.0000000000000207
https://doi.org/10.1097/mat.0000000000000207
https://doi.org/10.1097/mat.0000000000001185
https://doi.org/10.1097/mat.0000000000001185
https://doi.org/10.1186/s13054-020-02979-3
https://doi.org/10.1186/s13054-020-02979-3


HCA Healthcare Journal of Medicine

364

7.	 Li X, Guo Z, Li B, et al. Extracorporeal Membrane 
Oxygenation for Coronavirus Disease 2019 in 
Shanghai, China. ASAIO J. 2020;66(5):475-481. 
https://doi.org/10.1097/mat.0000000000001172

8.	 Yang X, Cai S, Luo Y, et al. Extracorporeal 
Membrane Oxygenation for Coronavirus Dis-
ease 2019-Induced Acute Respiratory Distress 
Syndrome: A Multicenter Descriptive Study. 
Crit Care Med. 2020;48(9):1289-1295. https://doi.
org/10.1097/ccm.0000000000004447

9.	 Mustafa AK, Alexander PJ, Joshi DJ, et al. Extra-
corporeal Membrane Oxygenation for Patients 
With COVID-19 in Severe Respiratory Failure 
[published online ahead of print, 2020 Aug 11]. 
JAMA Surg. 2020;155(10):990-992. https://doi.
org/10.1001/jamasurg.2020.3950

https://doi.org/10.1097/mat.0000000000001172
https://doi.org/10.1097/ccm.0000000000004447
https://doi.org/10.1097/ccm.0000000000004447
https://doi.org/10.1001/jamasurg.2020.3950
https://doi.org/10.1001/jamasurg.2020.3950

