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COVID-19: The Kidneys Tell a Tale
Lili Chan, Judy Hindi, and Girish N. Nadkarni

Coronavirus disease 2019 (COVID-19), caused by the
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), is a public health emergency. Though
originally described as a respiratory virus, SARS-CoV-2 has
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now been shown to have multiorgan involvement.'
Chronic kidney disease (CKD) has emerged as a risk fac-
tor for adverse outcomes. In this issue of AJKD, Ng et al”
and Flythe et al’ explore the association of the spectrum
of kidney disease with outcomes in patients hospitalized
with COVID-19.

Although initial reports from China revealed a low
incidence (5%-10%) of acute kidney injury (AKI), subse-
quent articles documented a far greater incidence of AKI in
hospitalized patients with COVID-19" (Fig 1). In a follow-
up study of hospitalized patients with COVID-19 from the
Northwell Health system, Ng et al found that 40% of
hospitalized patients admitted with COVID-19 developed
AKI. Although not discussed in this article, urinalysis
suggested causes other than acute tubular injury. In gen-
eral, kidney biopsies have shown varied histopathology,
including acute glomerulonephritis and acute tubular
injury.

Regardless of pathophysiology, COVID-19—-associated
AKI is associated with increased mortality. Ng et al
found these rates to be 46.4% in those not requiring
kidney replacement therapy (KRT) and as high as 79.3%
in those requiring KRT. At discharge, 69% of patients
who required KRT and 74% of patients with AKI not
requiring KRT had kidney recovery. What remains to be
elucidated is the long-term consequences of COVID-
19—associated AKI. Of those who did not recover kidney
function or those who were discharged with continued
requirement for KRT, how many of those patients ulti-
mately recover? Conversely, for those who recovered, what
proportion of those patients will have incident CKD?

Evaluation and treatment of AKI in COVID-19 patients
is similar to AKI in non—COVID-19 patients, with sup-
portive measures being the cornerstone of management.
Hyperkalemia is common in patients hospitalized with
COVID-19, likely due to high cell turnover similar to a
hypercatabolic state and reduced kidney function. Given
the possibility of limited supply of dialysis during a
pandemic surge,” the use of potassium binders in addition
to other temporizing measures may help delay KRT
necessity.

Approximately 19% of hospitalized patients with
COVID-19-associated AKI will require KRT." During the
pandemic and the consequent surge in patients requiring
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KRT, several challenges have led to reduced dialysis ca-
pacity, including nursing staff shortages, personal protec-
tive equipment shortages during the initial phases, and
shortages of dialysis machines and supplies.

Intermittent hemodialysis (HD) remains the preferred
option in hemodynamically stable patients, whereas
continuous KRT (CKRT) is the modality of choice for
hemodynamically unstable patients.” To accommodate
increased patient volume, intermittent HD treatments have
often been shortened, with the use of slow continuous
ultrafiltration devices and potassium binders between
sessions. If CKRT is available, treatments with higher flow
rates may be used to provide adequate clearance while
allowing the machines to be used on multiple patients a
day.” Prolonged intermittent KRT has been used in he-
modynamically unstable patients in facilities without CKRT
capabilities or if demand has outstripped supply. It remains
to be determined whether any of these measures had an
impact on patient outcomes.

With limited personnel and dialysis resources during
surges, acute peritoneal dialysis (PD) saw a resurgence
because it helped bypass machine shortages and coagul-
opathy/vascular access issues, as well as reduce patient/
nursing contact time. PD catheters placed by experienced
personnel can be used within 24 to 48 hours of placement.
Use of PD has questionable success rates in patients with
acute respiratory distress syndrome treated with prone
positioning.” Studies of long-term outcomes of patients
treated with acute PD and comparison of outcomes with
HD are currently pending.

It rapidly became apparent that critically ill patients
with COVID-19 were hypercoagulable, which posed yet
another challenge: clotting of vascular access and di-
alyzers/lines.” Many institutions implemented therapeutic
anticoagulation strategies; however, there are no univer-
sally used protocols.

Given the high comorbid condition burden of patients
with CKD and kidney failure, we anticipated COVID-19 to
have a devastating impact on these vulnerable patients.
Several studies in the United States reported mortality of up
to 30%.

Flythe et al used the STOP-COVID database, a multi-
center study of more than 4,000 critically ill patients
admitted to an intensive care unit, to compare the clinical
course of patients with and without pre-existing kidney
disease and evaluate outcomes in patients with pre-existing
kidney disease, both nondialysis CKD and kidney failure
treated with dialysis. Although 12% of patients had pre-
existing CKD, only 3% of patients had been receiving
maintenance dialysis. Inflammatory marker patterns were
inconsistent, with some higher in nondialysis patients with
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Figure 1. Timeline of coronavirus disease 2019 (COVID-19) scientific discoveries and future directions, with special emphasis on
the kidney and the unanswered questions for kidney disease and COVID-19. Abbreviations: AKI, acute kidney injury; CKD, chronic
kidney disease; eGFR, estimated glomerular filtration rate; FDA, US Food and Drug Administration; HD, hemodialysis; KF, kidney
failure; pt, patient; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; WHO, World Health Organization.

CKD and patients with kidney failure and others lower.
Kidney disease remained an independent risk factor for in-
hospital mortality,” with a 28-day in-hospital mortality of
51% in those with kidney failure receiving dialysis, 49% in
nondialysis CKD, and 35% in those without pre-existing
kidney disease.

Regrettably, this study highlighted “renalism,”
demonstrating that patients with CKD (including those
with kidney failure) received experimental treatments half
as often as patients without kidney disease. Given the high
mortality rate, clinical trials need to enroll this at-risk
group.

Patients receiving in-center HD are at a particularly
higher risk for contracting SARS-CoV-2 infection due to
frequent health care encounters. Patients with kidney
failure are less likely to have classic COVID-19 symptoms
compared with patients with and without CKD. Interest-
ingly, they were more likely to present with altered mental
status, highlighting the need for vigilant screening given
the concern for “silent spread.” A recent study estimates
that 10% of dialysis patients have had COVID-19, even
though they represented only 3% of the critical care
population in this study.

Several professional societies have issued guidelines to
limit outbreaks in dialysis units. However, specific
guidelines differ based on logistics, available trained
personnel, and personal protective equipment.'’
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Immediate screening tests and isolation of patients or
staff who had close contacts with cases are effective at
preventing further spread of the infection.'” Although
difficult to achieve in the midst of a pandemic, home
modalities, which can use telemedicine platforms and
reduce exposure, should be encouraged.

Since SARS-CoV-2 emerged nearly 1 year ago, the sci-
entific community has rallied together to ensure the
dissemination of knowledge regarding COVID-19.
Although we have learned a great deal about COVID-19
and kidney disease, much remains to be elucidated,
including long-term outcome studies and models for
identification of patients at high risk for AKI and mortality.
New reports have described inequalities in social de-
terminants of health affecting COVID-19 outcomes and
these need to be focused on for research. However, much
work still lies ahead (Fig 1). Although COVID-19 is
terrifying, it behooves us to remember words attributed to
Marie Curie, “Nothing in life is to be feared, it is only to be
understood. Now is the time to understand more, so that
we may fear less.”'*®*®
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