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The Burden of COVID-19

greater scrutiny than just physiological 
utility. ECMO remains an extremely re-
source-intensive intervention that de-
mands not only specialized equipment 
but also intense one-on-one monitoring. 
The COVID-19 pandemic has led to a 
critical shortage of resources across al-
most all health care settings, with even 
resource-rich settings experiencing sig-
nificant shortages. ICUs have spilled 
out of their traditional footprints into 
non-traditional spaces, and many systems 
contemplated the triage of ventilators as 
part of implementing crisis standards of 
care. This challenging execution of crit-
ical care has come in addition to severe 
shortages of PPE, ventilators, commonly 
used medications, and most notably of 
trained health care personnel. 

Institution of ECMO demands ex-
panded staffing per patient, including 
higher nursing-to-patient ratios, need for 
ECMO specialists, and incommensurate 
medical provider time. In the context of 
global strains on health care systems, this 
can theoretically impact the care of non
-ECMO patients. It follows then that the 
use of ECMO should not be considered in 
a vacuum, as the consequences of choos-
ing to initiate ECMO in a crisis are not 
just borne by considerations for a single 
patient alone (Crit Care 2020;24:507). 
The overarching philosophy in the set-
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P rior to COVID-19, a large in-
ternational cohort study esti-
mated that acute respiratory 
distress syndrome (ARDS) 

accounts for 10% of all admissions to 
the ICU and almost a quarter of all ven-
tilated patients (JAMA 2016;315:788-
800). In addition to considerable 
mortality, which is as high as 45% in 
severe disease (JAMA 2016;315:788-
800), ARDS is also associated with sig-
nificant morbidity, including decreased 
physical quality of life and increased 
use of health care services, even five 
years after diagnosis (N Engl J Med 
2011;364:1293-304).

Lung injury, including ARDS, is com-
monly seen in patients with COVID-19, 
and as such, prevention of ventilator- 
induced lung injury (VILI) remains the cor-
nerstone of management for the severe form 
of the disease. This provides a physiologic 
rationale for use of veno-venous extracorpo-
real membrane oxygenation (VV-ECMO) 
as a rescue strategy for severe forms of 
COVID-19 pneumonia. VV-ECMO fa-
cilitates use of “lung rest settings,” i.e., ul-
tra-lung-protective ventilation modalities 
that can be implemented to minimize VILI 
and thereby allow lungs to recover from 
ARDS. Although recent observational 
studies, meta-analyses, and randomized 
controlled trials have suggested benefits 
of VV-ECMO support for patients with 
ARDS who develop refractory hypoxemia 
(Intensive Care Med 2020;46:2048-57), 
the evidence is certainly not unequivocal 
(Lancet Respir Med 2019;7:163-72). 

With over a 100 million confirmed 
cases reported by the World Health 
Organization (WHO) at the time of this 
writing (https://covid19.who.int), the 
ongoing pandemic has presented chal-
lenges to health care systems across the 
world. The tremendous morbidity and 
mortality conferred by this novel disease 
have led to a flurry of scientific investi-
gation into therapies that could poten-
tially mitigate its effects, especially those 
associated with severe respiratory failure. 
ECMO, previously used with some suc-
cess during the 2009 H1N1 pandemic, 
has been considered (as recommended by 
the WHO) for severe cases of COVID-
19-induced refractory hypoxemia. Similar 
to current evidence, guidelines also do 

not offer clear consensus; current NIH 
COVID-19 treatment guidelines have 
surmised that insufficient data exist to rec-
ommend either for or against routine use 
of ECMO in patients with refractory hy-
poxemia secondary to COVID-19 (https://
www-covid19treatmentguidelines-nih- 
gov.proxy.lib.uiowa.edu/critical-care/
extracorporeal-membrane-oxygenation/). 

Initial experiences surrounding the use 
of ECMO in patients with COVID-19 
described a mortality rate of around 80% 
(J Crit Care 2020;58:27-8). However, as 
more data have become available from 
international cohorts reporting to the 

Extracorporeal Life Support Organization 
(ELSO) registry, the estimated in-hos-
pital mortality at 90 days following the 
initiation of ECMO has dropped to less 
than 40%, which is consistent with pre-
vious mortality rates in non-COVID-19 

ECMO-supported patients with ARDS 
and acute respiratory failure (Lancet 
2020;396:1071-8). Although these data 
are encouraging, they may not be gen-
eralizable, as the preponderance of data 
come from highly experienced ECMO 
centers, and  there is a known relation-
ship between hospital-level volume 
of ECMO cases and patient outcomes 
when using ECMO. There are substan-
tially more ELSO-registered ECMO cen-
ters today than existed during the 2009 
H1N1 pandemic (430 centers vs. 164 
centers), and this number will probably 
increase (Lancet Respir Med 2020;8:1066-
8). Schmidt et al. examined the use of 
ECMO  in COVID-19 patients and noted 
that the median length of ECMO support 
(20 days) and ICU length of stay (36 
days) was very high (compared with a me-
dian of 11 days of ECMO support and 23 
days in ICU in the EOLIA trial) (Lancet 
Respir Med 2020;8:1121-31). Thus, while 
the ability to support patients through 
their acute respiratory failure using VV-
ECMO is an attractive option, the use 
of VV- ECMO remains highly  nuanced 
and resource-intensive. These factors are 
especially relevant during the COVID-19 
pandemic, where both allocation of lim-
ited resources and health care inequity 
are serious considerations specifically as it 
pertains to intensive care use.  

The broad-based utilization of VV-
ECMO as a rescue strategy in the set-
ting of a pandemic therefore deserves 
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“The overarching 

philosophy in the  

setting of a pandemic  

is to provide fair and 

equitable care aimed  

at maximizing the number 

of lives saved.”
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chologic support as necessary (ASAIO J 
2020;66:707-21).

The use of ECMO as a rescue strategy 
for severe forms of ARDS is expected to 
increase as we anticipate it to improve 
overall outcomes. Decision-making in 
the current era of the COVID-19 pan-
demic is further nuanced by broader in-
stitutional and societal implications that 
should be taken into account. As critical 
care anesthesiologists, we strive to offer 
optimal care to every patient and, as 
part of multidisciplinary teams involved 
in the initiation and management of ex-
tracorporeal support, we are also pivotal 
in the implementation of this limited 
resource. While we await a definitive 
answer on the overwhelming superiority 
of this modality over established venti-
lation strategies and other adjuncts, the 
decision to initiate extracorporeal sup-
port should be taken with great caution 
and with multidisciplinary input. 

care – in which severely ill patients 
who are eligible for high-end inten-
sive care support, including ECMO, 
are managed at the hub – might enable 
improved stratification of critically ill 
patients (Lancet Respir Med 2020;8:518-
26). Equipment and staffing constraints 
might necessitate rationing of ECMO 
services and should involve predeter-
mined consensus criteria formulated to 
empower clinicians during times of cri-
sis while upholding distributive justice. 
Ethics, social work, palliative, and 
medicolegal committees should be in-
volved in ethically challenging scenar-
ios. Shared decision-making with family 
members on aspects of ECMO initia-
tion, continuation, and termination is 
desirable. Cessation of ECMO support 
can be both a morally and ethically 
challenging decision, further magnified 
during pandemic-related resource con-
straints. Staff should have access to psy-

program. ECMO outcomes are closely 
linked to timing of initiation (Crit Care 
2016;20:392), and the time-sensitive na-
ture of the decision to initiate this therapy 
also inherently promotes selection on a 
“first-come-first-served basis.” Such a sys-
tem may then discriminate against those 
who may present late to the hospitals due 
to poor access to health care. 

Conditional on the availability of 
appropriate resources, a streamlined 
ECMO program in the setting of a pan-
demic mandates careful planning, judi-
cious resource allocation, and training 
of personnel to provide complex ther-
apeutic interventions while adhering 
to strict infection control measures. 
The complexity of ECMO requires a 
well-qualified ICU team to deliver care 
to critically ill patients with ECMO; 
therefore, the use of ECMO should be 
limited to expert, high-volume centers. 
Establishing hub-and-spoke models of 

ting of a pandemic is to provide fair and 
equitable care aimed at maximizing the 
number of lives saved. Therefore, the 
decision to offer an invasive therapy 
that can only be provided to a select few 
should be weighed against the broader 
potential diversion of supportive care 
to many others at an institutional level. 
These considerations are even more rel-
evant when examined in the context of 
COVID-19 due to the sheer volume of 
patients afflicted. 

Inequities in health care manifest in 
multiple ways, with race, socio-economic 
status, access, and insurance status being 
some of the primary drivers. These inequi-
ties have clearly translated into worse out-
comes among the underprivileged (N Engl 
J Med 2020;382:2534-43). ECMO support 
may not be available in many small to 
midsize community hospitals that do not 
have access to the resources or expertise 
required to successfully run an ECMO 

easy for the learner to revert into a passive 
role and multitask with their video turned 
off, impairing interactions between teach-
ers and learners. Proper “Zoom etiquette” 
and ground rules for virtual meetings and 
lectures must be taught, and the ability 
for educators to fully engage learners via a 
virtual platform is a steep learning curve. 
Additionally, the necessity to keep up to 
date with current COVID-19 information, 
combined with the need to learn basic anes-
thesiology concepts, can be overwhelming 
for the trainee. Overall, the efforts made 
by educators to preserve rotation integrity 
through use of website content, research 
projects, and virtual learning are incredible, 
but they cannot replace invaluable clini-
cal experience and the indelible learning 
formed through patient interaction. The 
full impact of this shift will become appar-
ent in the near future as our students and 
trainees graduate.

Board examinations
The road to becoming a physician anes-
thesiologist involves completion of multi-
ple board examinations with written, oral, 
and clinical components. Medical students 
and anesthesiology trainees all experienced 
high degrees of uncertainty and stress 
around their board examinations in this 
pandemic.  Some exams were cancelled 
or delayed, and the future impact of this 
decision on residency or job applications 
is unclear. It was unknown how safety pre-

cautions would be instituted for in-person 
exams at testing centers. There was con-
cern regarding the integrity and legitimacy 
of exams if administered virtually.  

For medical students, the pressure 
surrounding the importance of board ex-
ams may have increased as many medi-
cal schools shifted to pass/fail grading 
schemes for the modified clerkships. 
The American Board of Anesthesiology 
(ABA) made several changes to its ex-
amination process. The BASIC Exam in 
June 2020 was cancelled and rescheduled 
to August 2020 if programs were able 
to administer the exam with their own 
personnel. The November 2020 BASIC 
Exam and July 2020 ADVANCED 
Exam continued as planned, with test-
ing centers taking safety precautions. 
The APPLIED Exam weeks two through 
nine were cancelled and shifted to a vir-
tual APPLIED exam for 2021. The ABA 
made several exceptions for candidates to 
continue their eligibility for exams, such 
as counting institutional- required quar-
antine as clinical time. MOCA require-
ments for 2020 were also waived. As a 
result of all these changes, apprehension 
surrounding the amount time needed 
for preparation and the necessity and 
importance of the board exams is high. 
Furthermore, the technical difficulties 
surrounding the other specialty virtual 
exams, including the American Board 
of Surgery, and concerns about compro-
mising ACGME program accreditation 
given the circumstances, created much 
unease among trainees.

Personal well-being
The changes in medical education during 
the pandemic have had a direct effect on 
the well-being of medical students and 
trainees (J Clin Anesth 2020;66:109949; 
Med Educ Online 2020;25:1818439). 
Without a crisis, medical school and res-
idency are challenging times, with long 
days at work and nights of studying.  The 
COVID-19 pandemic brought a level 
of heightened anxiety at both work and 
home. At work, protocols changed daily, 
exams were cancelled, PPE was rationed 
or unavailable, and case numbers de-
creased. COVID-19 entered every con-
versation had by a medical student or 
trainee. In addition to trying to learn 
anesthesiology, there was greater stress 
about contracting an infection, the pro-
tection level of PPE, and taking an in-
fection home to others. Partners were 
furloughed while childcare services and 
schools closed, creating financial stress 
and fatigue. With social distancing re-
strictions in place, there was a loss of 
social support, creating feelings of isola-
tion and emotional exhaustion. Fourth-
year medical students face difficulty 
with informed residency decisions given 
limited exposure to programs without 
in-person interviews or away rotations. 
Residents and fellows on visas were con-
cerned about their status should their 
training be halted (Med Educ Online 
2020;25:1818439). Trainees were unable 
to attend conferences to present research 
and network for jobs, and those who had 
signed contracts worried about avail-

ability of jobs after graduation. Virtual 
Match Day and graduation celebrations 
did not promote the same feelings of ac-
complishment and excitement.  

Looking ahead
The emergency authorization of a 
COVID-19 vaccine has created hope 
among residents, fellows, and medical 
students. There is relief that they will 
be protected at work from infection, re-
ducing stress and allowing them to con-
tinue in their training with a vision of 
a normalcy. The widespread adoption of 
virtual learning has created opportuni-
ties for personalized learning plans using 
synchronous and asynchronous learn-
ing. It also gives us the ability to adapt 
to current issues in real time, reexamine 
assessment strategies, and collaborate 
easily with other medical education pro-
grams. Furthermore, it has reinforced the 
importance of teaching communication 
and professionalism skills, public health 
and health disparities, and crisis resource 
management (JAMA 2020;324:1033-4). 
There is no doubt that this generation 
has a better understanding of what to 
do in future pandemics. Thank you to 
the medical educators who have “made 
lemonade out of lemons” during this 
pandemic and created the best possible 
situation for ensuring our learners can 
succeed. This generation of medical stu-
dents and anesthesiology trainees will be 
inspired by the innovation demonstrated 
and will be called to lead the future of 
medicine. 

The Changing Landscape
Continued from page 29
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