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In December 2019, China reported a cluster of pneu-
monia cases in Wuhan, Hubei Province, that subse-

quently were associated with the novel coronavirus, 2019-
nCoV.1 Through person-to-person transmission, this novel
coronavirus spread worldwide, with widespread cases of
coronavirus disease 2019 (COVID-19). In an attempt to
mitigate the effects of the COVID-19 pandemic and
“flatten-the-curve,” such that hospitals would not be
overwhelmed at any given time with COVID-19 cases,
various levels of social distancing were introduced in the
United States.

On March 16, 2020, the Centers for Disease Control and
Prevention (CDC) and the White House launched a “15
Days to Slow the Spread” campaign, requesting that
anyone who feels sick, is in a household with someone
who has tested positive for COVID-19, or is elderly or with
a serious underlying medical condition stay at home.2

Additionally, they requested that people work or engage
in school remotely when possible, avoid discretionary
travel, and avoid gatherings of more than 10 people.
Although variably adopted by states, with some states such
as Washington, California, and New York issuing broad
restrictions early in the pandemic, social distancing has
been adopted widely in the United States.

Health care is a major exception to social distancing.
Although many routine outpatient encounters have been
cancelled or converted to telehealth,3 hemodialysis con-
tinues largely unchanged. There are nearly 500,000 in-
center hemodialysis patients in the United States in
20204 and likely as many as 200,000 health care workers
directly engaged in the delivery of hemodialysis care.
These 700,000 individuals are unable to practice social
distancing while continuing lifesaving dialysis care. The
necessity of in-person encounters for the vulnerable dial-
ysis population and its health care workers is the Achilles’
heel in our response to the pandemic, and key issues with
COVID-19 and in-center hemodialysis are discussed next.

Hemodialysis Patients Are a Fragile Population in a

Mandatory Congregate Setting

The fact that this fragile population must congregate to
receive treatment is our major vulnerability. Although
many other chronic medical conditions can be managed
with telehealth and social distancing, in-center hemodial-
ysis is an exception. Although several short-term changes
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can reduce the risk for widespread dissemination of
COVID-19 in hemodialysis facilities, these mitigation
strategies have limits in the absence of an ability to quar-
antine. Potential steps include implementing rigorous
screening programs at hemodialysis facilities to identify
potential cases; reducing crowding in waiting rooms;
disinfecting items not typically addressed, such as hand
rails on scales, waiting room seats, door knobs, and
elevator buttons; and designating hemodialysis patients
who are symptomatic as persons under investigation
(PUIs), who are tested for COVID-19 and treated with
enhanced precautions.
Managing PUIs and COVID-19–Positive Hemodialysis
Patients: Dialyze in Place or Refer to a Hospital
Practices for managing PUIs and COVID-19–positive pa-
tients who are currently stable vary across dialysis facilities
and dialysis providers. Options for PUIs and clinically
stable patients with COVID-19 include: (1) dialyzing in
place with rigorous use of personal protective equipment
(PPE) and isolation if available, and (2) deferring dialysis
and referring a patient to a hospital for testing and/or
treatment.

Although dialyzing in place theoretically increases the
risk for COVID-19 for other patients receiving care in the
hemodialysis facility, as well as for facility staff, a high
proportion of PUIs are negative for COVID-19; missed
dialysis can result in worse outcomes for many hemodi-
alysis patients;5,6 and if negative, transferring dialysis pa-
tients with symptoms to an alternative health care setting
could increase their exposure to COVID-19. Critically,
although some individuals may be contagious when only
minimally symptomatic,7,8 asymptomatic or minimally
symptomatic individuals were not believed to significantly
contribute to transmission in China.9 In contrast, many
patients with upper respiratory tract symptoms will not
have COVID-19, suggesting that mandatory transfer of
patients to hospitals without dialysis may not be a bene-
ficial policy.

Deferring dialysis to a hospital setting may also have
substantial negative community effects, increasing hos-
pital expenditure of PPE and stretching hospital dialysis
capacities such that hospitals treating PUIs, clinically
stable patients with COVID-19 infection, and critically ill
patients with COVID-19 infection with kidney failure
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may not be able to provide the needed care to all these
individuals. To reduce risk within hemodialysis facilities
providing dialysis to COVID-19–positive patients, it is
important that hemodialysis facilities have easy access to
rapid COVID-19 testing, sufficient PPE to provide dialysis
in place, and sufficient support from local, regional, and
national policy makers to implement dialysis-in-place
policies. Given these trade-offs, on March 10, 2020 the
CDC advised that hemodialysis could be performed on
clinically stable patients in the outpatient dialysis
setting,10,11 and, on March 26, 2020, the End-Stage
Renal Disease Networks broadcast that “COVID (+) pa-
tients who are stable need outpatient dialysis,” empha-
sizing the critical importance of limiting hospital use to
those who truly require hospitalization. Thus, we
advocate that maintenance dialysis patients who are
clinically stable receive dialysis in an outpatient setting.

Additional steps to reduce transmission in hemodialysis
facilities include decreasing the number of patients present
at any given time by opening additional shifts, enhanced
scheduling to reduce congregation in waiting rooms,
increased distancing of patients within a hemodialysis fa-
cility, and careful placement of PUIs in isolation rooms or
more isolated areas of hemodialysis facilities. Other
adopted strategies include designating either entire facil-
ities or specific shifts within a facility for COVID-
19–positive patients. All these strategies represent a sig-
nificant logistic burden but appear essential to optimize
use of societal health care resources. Different strategies
may be more readily adoptable, depending on local
considerations.

Next Steps: Increasing Innovation and Home Dialysis
Unfortunately, there is little that can be done in the short
term during the current COVID-19 pandemic to sub-
stantially decompress hemodialysis facilities because
rapidly transitioning a large number of hemodialysis
patients from the outpatient in-center setting to the
home setting would be resource intensive and not
feasible. This is particularly notable given the current
difficulty securing surgeon and operating room avail-
ability for peritoneal dialysis catheter placement,
reflecting local interpretations that peritoneal dialysis
access is not a priority procedure. In the near term,
particularly should there be a lull in the current
pandemic, rapidly increasing the use of home dialysis
will be critical.12 In this regard, the Advancing American
Kidney Health Initiative, which promotes substantial
increase in the prevalence of home dialysis, was pre-
scient.13 The ability to dialyze at home greatly reduces
the risk for COVID-19 infection in both patients with
kidney failure and the staff needed to care for them,
thereby reducing the risk to the entire community.
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Critically, investment in research and innovation is
essential to change our current in-center
hemodialysis–centric paradigm of kidney care. In addi-
tion to bringing research and innovation into dialysis fa-
cilities, a new kidney care paradigm should enhance
currently available alternatives to in-center hemodialysis,
including home hemodialysis, peritoneal dialysis, and
kidney transplantation; develop better strategies and
medications to treat chronic kidney diseases and prevent
kidney failure; and innovate with new technology to help
replace kidney function.

Hemodialysis Patients Need to Travel to and From

Hemodialysis Facilities

Although issues within the hemodialysis facility are chal-
lenging, the hemodialysis facility is a controlled environ-
ment with a consistent staff and the ability to implement
and enforce best practices for infection control. Trans-
portation for hemodialysis patients is a far more haphazard
proposition, with many patients relying on state or
municipal services to transport to and from their hemo-
dialysis facilities. These services will almost certainly not
be equipped with PPE and will not be able to safely
transport PUIs or COVID-19–positive hemodialysis pa-
tients. Limited solutions exist, particularly for patients who
do not have a car or do not have a family member who can
reliably transport them to dialysis. This factor, more than
any other, may limit the ability of hemodialysis facilities to
provide in-center hemodialysis to PUIs and COVID-
19–positive patients, resulting in prolonged
hospitalizations.

One solution is to authorize ambulance transport for
these patients from their homes to hemodialysis facilities,
but this would likely require substantial support from the
state and federal governments given local regulations and
recent cuts in reimbursement for nonemergency basic life
support transports to and from dialysis facilities.14 Opti-
mally, collaboration can be enhanced between dialysis
facilities and current transportation services to improve
driver education, enhance infection prevention, and
strengthen communication regarding managing the risk
for COVID-19 transmission and potential exposures.

In-Center Hemodialysis Is Staff Intensive

With an incubation time of 5 days on average,15 initial
recommendations for quarantine of exposed health care
workers were up to 2 weeks.16 Importantly, asymptomatic
health care workers with low-risk exposures, such as en-
counters that occur when the health care provider is
wearing appropriate PPE, are not instructed to self-
quarantine but rather recommended to intensively
monitor. With the increased availability of testing, exposed
health care workers with symptoms may be able to return
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to work more quickly in the setting of negative test results;
however, with the rapid spread of COVID-19 infection in
the United States, health care workers will be dispropor-
tionately affected. Ultimately, this could limit the avail-
ability of in-center hemodialysis or at a minimum affect
the ability to add additional hemodialysis shifts for COVID-
19–positive patients.

COVID-19 has exposed critical weaknesses in our health
care system, including our dependence on in-center he-
modialysis for more than half a million US residents. This
dependence not only increases the likelihood that hemo-
dialysis patients will be infected with COVID-19 but also
increases the risk to society, given the health care workers
and transportation infrastructure needed to provide in-
center hemodialysis. Several steps may help mitigate the
current crisis: (1) making every effort to dialyze clinically
stable in-center hemodialysis patients in outpatient dialysis
facilities to reduce burdens on hospitals, (2) implementing
screening, cohorting and isolation processes in hemodi-
alysis facilities, (3) increasing COVID-19 testing in he-
modialysis facilities, and (4) observing best PPE practices.
However, critically, we as a kidney community need to
reduce the vulnerability of patients with kidney disease to
future outbreaks and reduce the risks that society faces
when providing in-center hemodialysis patients with their
life-saving dialysis sessions during a pandemic. The only
way to accomplish this is to rapidly change the kidney care
paradigm by improving nondialysis kidney care,
increasing use of home dialysis and transplantation, and
innovating such that in-center hemodialysis is replaced by
new technologies that allow patients with kidney failure to
live free of dialysis facilities.
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