EDITORIAL

Ebola and the Kidney

Weeraporn Srisung MD

The Ebola virus disease (EVD) re-emergence
in March 2014 has caused global alarm among the
public as well as with health care providers. Infected
patients usually present with nonspecific symptoms,
such as vomiting, diarrhea, fever, and visible hemor-
rhage. Mortality rates in previous outbreaks have var-
ied from 25-90%. EVD is transmitted by direct contact
with the blood or other bodily fluids of infected pa-
tients and with contaminated surfaces and materials.’
It results in multiorgan failure, with acute kidney injury
(AKI) present in many cases.”

Acute kidney injury in EVD is likely multifac-
torial. EVD usually causes a systemic inflammatory
response syndrome and capillary leakage, similar to
mechanisms that occur in sepsis. These events, to-
gether with massive fluid loss from vomiting and se-
vere diarrhea, can lead to pre-renal azotemia.” Acute
tubular necrosis (ATN) is another type of renal inju-
ry that occurs in EVD. This can be due to multiple
agents or clinical events. Renal ischemia can follow
pre-renal azotemia, resulting in ATN. Cytokine storm,
superinfection with bacterial pathogens or malaria,
and therapeutic agents, including antibiotics, are oth-
er factors contributing to ATN.” Studies also suggest
that the Ebola virus infects renal tubular cells; there-
fore, direct injury to renal tubules is a possible cause
of ATN. Additionally, the clotting abnormalities and
factors related to hemorrhagic fever can predispose
patients to disseminated intravascular coagulation.”’
Retroperitoneal hemorrhage and abdominal compart-
ment syndrome are complications of EVD, and with
the presence of either of these conditions, AKI can
develop or become worse.”
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Dialysis is often used in patients with EVD.
A clinical case report and clinical practice guidelines
for renal replacement therapy in the acute phase of
EVD have recently been published.” The Centers for
Disease Control and Prevention (CDC) also provided
recommendations for the safe performance of acute
hemodialysis in EVD patients.5 Indications for dialy-
sis in Ebola-infected patients are similar to those in
other patients with AKI. EVD has a substantial risk
of nosocomial infection, with the viral levels reaching
1010 copies/mL of blood during acute infection. More-
over, patients with EVD for whom dialysis is neces-
sary contain the highest degree of viremia and thus
the highest risk of transmission. Therefore, dialysis
should be initiated only when health care providers
can be appropriately protected from virus exposure.
Additionally, physicians should consider health care
providers’ safety when deciding whether or not to per-
form any invasive or non-invasive interventions. Lim-
iting laboratory or radiological studies may be useful
to minimize the transmission risk to health care pro-
fessionals.” The CDC recommends the use of Per-
sonal Protective Equipment, and all health care work-
ers including dialysis providers must adhere to these
guidelines.’

Dialysis providers should carefully consider
center-specific expertise when modes of therapy and
equipment are chosen, since employing new proce-
dures or methods of dialysis can increase errors.’ As
in other AKI patients, continuous renal replacement
therapy (CRRT) generally offers advantages over
intermittent hemodialysis (IHD) in hemodynamically
unstable patients. Restricting the patient to a single
CRRT machine throughout the hospitalization and
decreasing the frequency of filter change of the CRRT
system should also be considered. Point-of-care labo-
ratory testing is used in many centers to minimize the
frequency of the clinical laboratory to handle speci-
mens. Empiric supplementation of some electrolytes
may be considered in cases in which point-of-care
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testing cannot offer monitoring of certain electrolytes,
such as magnesium and phosphorus. Once the pa-
tient improves from the acute phase and no longer
needs hemodynamic support, IHD may be required
instead of CRRT.”

Vascular access for dialysis should be per-
formed by experienced healthcare professionals.
Ultrasound guidance should be used, and the equip-
ment, including the ultrasound machine, should re-
main in the room.” The right internal jugular position is
the preferred site for vascular access." In patients with
end-stage renal disease undergoing maintenance
hemodialysis who are infected with the Ebola virus,
placement of a new dialysis catheter may reduce the
risk of exposure from a fistula or graft, although the
placement can be challenging since most of these
patients have had previous vascular injury. For those
who require maintenance peritoneal dialysis, place-
ment of a temporary HD catheter should be consid-
ered since the virulence of peritoneal ultrafiltrate is
unknown.”

Theoretically, dialysis effluent should be ster-
ile since the size of the Ebola virus is larger than the
pore size. However, blood leaks can occur, so all
waste products from dialysis should be assumed to
be infectious.”* The CDC suggests that disinfection of
dialysis effluent is not required, and it can be safely
disposed into municipal wastewater streams, such
as the toilet, sink, or wall drain. However, confirma-
tion with local or state health departments and local
wastewater management is required.3
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