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Novel coronavirus disease (COVID-19) is a newlycdigered contagious disease caused by
SARS-CoV-2 virus, primarily manifesting as an acwgspiratory illness with interstitial and
alveolar pneumonia, but can affect multiple organsh as kidney, heart, digestive tract,
blood and nervous systéniThe rapidly spreading outbreak which first emdrige Wuhan,
Hubei Province in China in December 2019 has ratsexterns about a global pandemic. To
date (2 March 2020), 88,948 cases of COVID-19 hbeen reported worldwide in 65
countries (and a cruise ship) and 79,842 in mathi@hina, with 3,043 deaths worldwide
(mainland China 2,915 deatlfs).

SARS-CoV-2 has been identified as a bat-origin cawrus (CoV). The full-length genome
sequence of the COVID-19 virus showed a close ioslship with the bat SARS-like
coronavirus strain BatCov RaTG13 belonging to teeaBoronavirus gends.

Previous coronavirus infections, severe acute raspy syndrome (SARS-CoV) and Middle
East Respiratory Syndrome coronavirus (MERS-Coh§ye infected more than 10,000
people in the past 2 decades, with mortality rafek0% and 37% respectivélyy COVID-19

is more contagious than these illnesses, spread$ubyan-to-human transmission via
droplets, fecal or direct contact, and has an iatab period estimated at 1 to 14 days

(usually 3 to 7 days).

Infection has been reported in all ages, includihddren. The majority of infections are
mild, presenting with a flu-like illness. The commdlinical presentations of COVID-19 are
fever (98%), cough (76%), and myalgia and fatigdi®% eactf with accompanying
leucopenia (25%) and lymphopenia (63%). Symptomsipgfer respiratory infection with
rhinorrhea and productive cough are uncommon, exicephildren. About 16-20% cases
have been classified as ‘severe’ or ‘critical’. tB¢ 41 patients described by Huang &t al
had pneumonia with abnormalities on computerizedographic examination of the chest
(bilateral lobular and subsegmental areas of caoresadn), and 32% required ICU care.
Higher plasma cytokine levels (IL2, IL7, 1L10, GSCIP10, MCP1, MIPIA, TNE) were
present in patients requiring ICU admission. Limliteeports suggest that severe

complications are uncommon in children.



Diagnosis

The diagnosis is mainly based on epidemiologicatofs (history of contact), clinical
manifestations, and laboratory examination (henmmograchest CT and virological
examination, et€) Of note, there are recent cases without any ftraistory or apparent
contact with infected individuals. Several COVID-Adcleic acid detection assays have been
developed, both in-house and commercial. They luseescence PCR, and probe anchoring
polymerization technique. Gene sequencing has bésn utilized. The World Health
Organization has appointed several referral laboiext in different countrieSA serological
test has been developed and allowed detectionafister of cases in Singapdte More

sensitive and convenient detection methods contmibe developed.

Kidney involvement in COVID-19 infection

In previous reports of SARS and MERS-CoV infectiorgute kidney injury (AKI)
developed in 5-15% cases and carried a high (60y908fttality. Early reports suggested a
lower incidence (3-9%) of AKI in those with COVID®linfection*™** Recent reports,
however, have shown higher frequency of renal ababties. A study of 59 patients with
COVID-19 found that 34% of patients developed massilbuminuria on the first day of
admission, and 63% developed proteinuria during stay in hospitdf. BUN was elevated
in 27% overall and two thirds of patients who di€d. scan of the kidneys showed reduced
density, suggestive of inflammation and edema. Gretrat® recently reported that amongst
710 consecutive hospitalized patients with COVID-49% had proteinuria and hematuria
and 26.7% had hematuria on admission. The prevalehclevated Scr and BUN were
15.5% and 14.1% respectively. AKI was an indepehdsk factor for patients’ in-hospital

mortality>**

Pathogenesis of kidney injury

The exact mechanism of kidney involvement is uncl@mstulated mechanisms include
sepsis leading to cytokine storm syndrome or diregltular injury due to the virus.
Angiotensin converting enzyme and dipeptidyl pesil 4, both expressed on renal tubular
cells, were identified as binding partners for SABS/ and MERS-CoV respectiveR/*®
Viral RNA has been identified in kidney tissue amihe in both infections*® Recently,
Zhong’s lab in Guangzhou has successfully isol&a&S-CoV-2 from the urine sample of

an infected patient, suggesting the kidney asatget of this novel coronavirtis



Treatment
The current treatment of COVID-19 with AKI includgeneral and supportive management,
and kidney replacement therapy. There is no effe@nti-viral therapy available at present.

General management
All the patients with confirmed COVID-19 should kiarantined. A N-95 fit-tested
respirator and protective clothes and equipmenteasential. Early admission to ICUs in

designated hospitals is recommended for sevetgigtients.

Supportive care, namely bed rest, nutritional ahddfsupport, maintenance of blood
pressure and oxygenation are important measurefraal critically ill patients. Other
measures include prevention and treatment of caaiins by providing organ support,

maintaining hemodynamic stability and preventios@fondary infection.

Antiviral therapy

There is no specific effective antiviral drug foOEID-19 at present. The guidelines of the
Chinese National Health Commission recommend abresioinhalation of interferan and
Lopinavir/Ritonavir. The specific therapeutic valaad safety of Lopinavir/Ritonavir in
COVID-19 patients is under investigation (ChiCTRQ0293083°. Successful treatment with
remdesivir has been reported in a COVID-19 pati@nglinical trial on the efficacy of
remdesivir in COVID-19 patients is currently undegw in China (NCT0425266;
NCT04257656 and is expected to be completed in April 2020. o&duine phosphate has

been shown to have some efficacy against COVIDsk®@ated pneumonia in multicenter

clinical trials conducted in Chirfa.

Extracorporeal treatments

CRRT has been successfully applied in the treatmeSARS, MERS and sep&i$® High-
volume hemofiltration (HVHF) in a dose of 6L/hr rewed inflammatory cytokines (IL-6)
and improved the SOFA (Sequential Organ Failureess®ent) scores at day 7 in patients
with sepsi§”. Therefore, CRRT may play a role in patients w@®VID-19 and sepsis
syndrome. The potential role of extracorporeal dpgrtechniques needs to be evaluated,

however.



Glucocorticoids

In a retrospective study of patients with SARS-Cal sepsis, steroids, in a mean daily
dose of 105.3 +/- 86.1 mg in 147 of 249 noncritigatients (59.0%) reduced mortality and
shortened duration of hospitalization, while 1211&R critical patients (79.6%) received
corticosteroids at a mean daily dose of 133.5 ©2.3 mg, and 25 diéd A subsequent
retrospective observational study of 309 MERS pi#dishowed that those who received high
dose steroids were more likely to require mechanieatilation, vasopressors and RRTin

a metanalaysis of corticosteroid use in SARS ptjehstudies provided conclusive evidence
of harm (psychosis, diabetes, avascular necrosisdatayed viral clearanc¢d) Therefore,
the use of steroids is controversial and not recendad by WHO due to potential inhibition
of viral clearance and prolongation of the duratidniremis®.

Convalescent plasma

Preliminary clinical studies in China have showmttlearly application of convalescent
plasma in patients with COVID-19 could accelerdirical recovery. Currently two trials:
an open-label, non-randomized clinical trial (NC264858) and a multicenter, randomized
and parallel controlled trial (ChiCTR2000029757)tbe efficacy of convalescent plasma in
patients with COVID-19 are underway in China.

Monoclonal antibody

Monoclonal antibody directed against the RBD donwHithe S protein of MERS-CoV has
been found to have neutralizing activities in pla@ssaysn vitro.”® A monoclonal antibody
against COVID-19 has not yet been developed. Tzastab, a monoclonal antibody against
the IL-6 receptor, has achieved encouraging prakmyi clinical results. The safety and
efficacy of Trastuzumab in COVID-19 infection isdergoing evaluation by a multicenter
randomized controlled trial (ChiCTR2000029765).

COVID-19in patientswith kidney disease

Pregnant women, newborn and the elderly, and patieith comorbidities like diabetes
mellitus, hypertension, cardiovascular diseasesaiseeptible to COVID-19 infection and
likely to have more severe illness often requirl@y) care. The impact of COVID-19 on
CKD has not been report&d



COVID-19 infection presents a special threat toigmés on dialysis. There are 7184
hemodialysis (HD) patients in 61 treatment centerd/uhan city. At a single HD center in
Renmin Hospital, Wuhan University, 37 HD out of 2B patients, and 4 of 33 staff
members developed COVID-19 infection between 14idgnand 17 February 2090 A
total of 7 patients on HD died, of whom 6 had COMI® infection. HD patients with
COVID-19 had less lymphopenia, lower serum levélgflammatory cytokines and milder

clinical disease than other patients with COVIDif@ction.

Management of patientson dialysis

COVID-19 infection presents particular challenges fatients on dialysis, in particular, in
center hemodialysis. Uremic patients are partityibauwlnerable to infection and may exhibit
greater variations in clinical symptoms and infeityi In center HD significantly increases
the risk of transmission of infection, includingreedical staff and facility workers, patients

themselves and family members, and all others.

The Chinese Society of Nephroldgwnd the Taiwan Society of Nephroldghave recently
developed guidelines for dialysis units during @@VID-19 outbreak. A summary of these
guidelines is provided below:

1. A working team consisting of dialysis physiciangysing staff and technologists should
receive training in updated clinical knowledge gidemic COVID-19, notification of
infection at risk, epidemic prevention tools, andidglines from the government,
academic society, and hospital authority. The diststaff should be recorded and be
retained by dialysis hospitals.

2. Information on travel, occupation, contacts, angstrs history (TOCC) of each medical
staff, dialysis patient, their family members, desits of the same institution, and
colleagues at work should be collected and updaigularly.

3. Latest care recommendations and epidemic informatiwmuld be updated and delivered
to all medical care personnel as needed. Trainamgoe done peer to peer or online.

4. Group activities, including group rounds, groupdsts, and case discussions should be
minimized.

5. It is recommended that staff members have mealdifigrent time to avoid dining
together. Goggles, masks, and hats should be reimmsfere meals, and hands washed
with flowing water. Talking during meals should be#nimized to reduce the spread of

droplets.



6. Staff should self-monitor their symptoms and shaofdrm the team leader in case they
or their family members develop symptom(s) suggesif COVID-19 infection.

7. Entrance control, identification and shunting ofoplke at risk of infection, body
temperature measurement, hand washing, wearingepr@gurgical or N95) masks
throughout the process, machine disinfection, emwvirental cleanliness, good air
conditioning and ventilation conditions, shouldibstituted.

8. Patients and accompanying persons should be giaedsHree hand sanitizer while
entering the dialysis room. Patients should weadioa¢ masks and avoid meals during
dialysis. They can bring convenience food suchaaslg to prevent hypoglycemia.

9. Patients with suspected or confirmed COVID-19 ititecshould be admitted to negative
pressure isolation ward of specified hospitalsh# capacity of the isolation facility is
overloaded, the "Fixed Dialysis Care Model" as bels recommended for dialysis
patients under the 14-day period of quaranting@émsible contact with COVID-19.

10.Place of dialysis treatment: patients should camtimemodialysis at the original
hemodialysis center and not change to anothericente

11.Dialysis shift and personnel: Do not change dialyshifts and caregiver staff to avoid
cross contamination and infection. Minimize theewvaint contacts.

12.Patients who need vascular access surgery shouktreened for novel coronavirus
before the surgery. Operations on patients witHicoed or suspected novel coronavirus
infection should be carried out in a designatednroeith necessary protection for
medical staff.

13. Transportation: Public transport should not be uggatients should arrange personal
transportation and take fixed transportation raufBsansport personnel and escorts
should wear surgical grade or N95 masks throughout.

14.All patients who have fever should be screenednfmrel coronavirus infection, and
should be given dialysis in the last shift of ttagy dintil infection is excluded.

15.Pass route for entering hospital and dialysis drtie pick-up and drop-off should not be
shared with other dialysis patients. Entering axitirgy with other patients at the same
time should be avoided. The route, mode and timérasfsport of dialysis personnel
should be fixed.

16.Precautions in dialysis unit: Patients should netif close proximity; treatment and
waiting areas should have good air conditioning aedtilation to remove droplet

particles from the air.



17.Designated care personnel: All personnel involvedirect patient care should undertake
full protection, including long-sleeved waterprasblation clothing, hair caps, goggles,
gloves and medical masks (surgical mask grade ovegb Hand hygiene should be
strictly implemented.

18. Dialysis machine: Equipment that may come into aohwith patients or potentially
contaminated material should be disinfected acogrth standard protocols.

19.1f a new confirmed or highly suspected case of h@eeonavirus infection in dialysis
centers is identified, disinfection should be @ariout immediately. Areas in close
contact with these patients should not be usedtfar patients until cleared.

20.The medical waste from confirmed or suspected p&ti@ith novel coronavirus infection

should be considered as infectious medical wastésisposed accordingly.

Operational strategiesfor family member and caregivers

1. All the family members living with dialysis patientnust follow all the precautions
and regulations given to patients to prevent petegmerson and within family
transmission of the COVID-19, which include bodynpeerature measurement, good
personal hygiene, handwashing, and prompt repodtipgtentially sick people.

2. Dialysis patients, who have a family member or gser subject to "basic
guarantine”, can have dialysis as usual in accesldnring the 14-day period.

3. Once the family members or caregiver of dialysisgpés have been converted to a
confirmed case, the patient's identity should bgragied and treated in accordance

with the above-mentioned conditions.

In summary, COVID-19, a disease caused by a nawenavirus, is a major global human
threat with a potential to turn into a pandemicdi@y involvement seems to be frequent in
this infection and AKI is an independent prediaddbmortality. The impact of this infection

in those with CKD has not been studied, and theagament of patients on dialysis who
have been suspected to have been in contact witHID9 should be carried out according
to strict protocols to minimize risk to other pati® and healthcare personnel taking care of

these patients.
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