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CKD & COVID-19



Italy (Brescia)

• 643 dialysis patients

• 94 (15%) SARS-CoV-2 positive

• 57 (61%) required hospitalization

• Mortality 29%

Alberici et al., KI, 2020



High risk of severe Covid-19 in patients with
Chronic Kidney Disease

Xiong et al. J Am Soc Nephrol 2020

• All patients on maintenance hemodialysis in 
Wuhan, China (n = 7154)

• Incidence of Covid-19 ~2.2%

Trujillo et al. Kidney Int Rep 2020  
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COVID-19 in Germany

• 182´028 cases

(2´775 cases in the last 7 days)

• 8´522 deaths

Up to June 2, 2020

Robert Koch Institut, https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Fallzahlen.html

Cumulative incidence per 100`000 persons



COVID-19 Registry of the German Society of Nephrology

E. Hoxha, JE Turner, TB Huber, UKE

Data available for approx. 14’000 dialysis patients



Patients with kidney disease are particularly
vulnerable to COVID-19

• Older age, common comorbidities, increased mortality risk

• Impairment of immune system
(because of ESKD, the underlying disease or its treatment)

• No home-isolation possible (esp. in-center dialysis patients)



AKI & COVID-19



Renal involvement in Covid-19 patients is frequent
and predicts mortality



Acute kidney injury in COVID-19 patients

Hirsch et al., KI, 2020

No use of invasive 
mechanical ventilation 

(N=4259)

Required invasive 
mechanical ventilation 

(N=1190)

No AKI 3334 (78.3%) 122 (10.3%)

AKI, any stage 925 (21.7%) 1068 (89.7%)

AKI stage 1 639 (15.0%) 288 (24.2%)

AKI stage 2 185 (4.3%) 262 (22.0%)

AKI stage 3 101 (2.4%) 518 (43.5%)

Required renal 
replacement
therapy

9 (0.2%) 276 (23.2%)



Akute Kidney Injury in Covid-19 patients

Arentz et al. JAMA 2020; Cheng et al. Kidney Int. 2020; Guan et al. N Engl J Med. 2020; Huang Lancet 2020; 

Shi et al. JAMA Cardiol 2020; Wang et al. Am J Nephrol 2020; Wang et al. JAMA 2020; Yang et al. Lancet 
Respir Med 2020; Zhou et al. Lancet 2020.
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Renal involvement in Covid-19 patients is frequent
and predicts mortality

333 hospitalized patients with Covid-19 pneumonia, single center, China
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Acute kidney injury in COVID-19 patients

• Acute tubule injury

• Endothelial damage

• Secondary damage
(drug-induced, ischemic injury, secondary infections, rhabdomyolysis, etc.)

• Virulence of SARS-CoV-2 in the kidney?
(tubular epithelium, podocytes, other glomerular cells)

Su et al., KI, 2020
Farkash et al., JASN 2020
Varga et al., Lancet 2020



SARS-CoV-2 & Kidney



Teams Microbiology, Legal Medicine, Nephrology

Multiorgan- and Renal tropism of SARS-CoV-2



Puelles et al., NEJM 2020

Multiorgan- and Renal tropism of SARS-CoV-2

Patients dying from COVID-19 have a high number of co-morbidities



Puelles et al., NEJM 2020

Multiorgan- and Renal tropism of SARS-CoV-2

Higher number of co-morbidities
associates with multiorgan tropism



Puelles et al., NEJM 2020

Multiorgan- and Renal tropism of SARS-CoV-2

Particularly, kidney tropism increases with co-morbidities



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020

In patients with preexisting CKD, there seems to be less kidney tropism



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020

After the respiratory tract, kidneys exhibits the highes viral load



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020

Kidneys do express SARS-CoV-2 adhesion and facilitator genes



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020

ISH detects SARS-CoV-2 RNA in the kidney



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020

IF confirms SARS-CoV-2 protein in the kidney



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020



Renal tropism of SARS-CoV-2

Puelles et al., NEJM 2020

Enrichement of SARS-CoV-2 in the glomerular compartment



SARS-CoV-2 & Kidney
Outlook



Can urine abnormalities serve as outcome predictors
in COVID-19 patients?

Gross O, Moerer O, Weber M, Huber TB, Scheithauer S,  Lancet, May 16, 395,  2020



Questions


