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روحش شاد و در آرامش ابدی



Due to the evolving nature of COVID-19 and our current 
knowledge gaps, a portion of this presentation is likely to 

prove wrong in the future!!!



The novel Coronavirus 2019 (or coronavirus disease 2019 

[COVID-19]) infection, which originated in the city of Wuhan, in 

Hubei province, China, in December 2019 shares close similarities in 
its genomic structure with the severe acute respiratory syndrome 
coronavirus (SARS-CoV) that caused the SARS global pandemic in 
2003 and the Middle East respiratory syndrome (MERS) epidemic in 
2012 (MERS-CoV), and even closer similarities to bat SARS-like 
betacoronavirus (bat-SLCoVZC45 betacoronavirus and bat-
SLCoVZXC21).  



Pandemic is ongoing







The disease caused by SARS-CoV-2 is named 
Corona VIrus Disease 2019 (COVID-19) 

• The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
outbreak, which was first reported in Wuhan, China, in December, 
2019, >>> has had an enormous impact on China and the whole 
world. 

•Although most patients infected with SARS-CoV-2 had a mild illness, 
about 5%-10% of patients had severe lung injury or even multiorgan
dysfunction, resulting in a 1·4% case fatality ratio.



Whilst COVID-19 is predominantly a 
respiratory disease, in severe cases it 
can cause kidney and multi-organ 
failure.
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COVID-19: A Systemic Disease

Viral pneumonia
Hypoxemic RF

ARDS

AKI
Oligo-anuria

Myocardial injury
Heart failure

Thromboembolism

Cytokine 
Storm

Distributive 
Shock



Highest ACE-2 
Expression

- Kidney
- Endothelium
- Lung
- Heart

COVID-19: A Systemic Disease

Kazory A. Proc (Bayl Univ Med Cent) 2020









SARS-CoV-2 
• Kidney involvement is frequent in COVID-19 

• >40% of cases have abnormal proteinuria at hospital 
admission 

• Cheng Y, Luo R, Wang K, et al. Kidney disease is associated 
with in-hospital death of patients with COVID-19. Kidney Int
2020; 97: 829–38. 



Acute kidney injury (AKI) is common among 
critically ill patients with COVID-19, affecting 
approximately 20–40% of patients admitted to 
intensive care according to experience in Europe 
and the USA and it is considered a marker of 
disease severity and a negative prognostic factor 
for survival.



COVID-19 &
KIDNEY TRANSPLANTATION



Do transplant patients do 
worse than the general population???



Despite the heterogeneity of case 

descriptions, it does appear that the 
incidence of severe complications  & 
mortality of COVID-19 may be higher in KTRs



Kidney-transplant recipients 
appear to be at particularly high risk for critical 
Covid-19 illness due to chronic   
immunosuppression and coexisting conditions 



Yes



Kidney transplant recipients are more likely to develop Covid-19 &
they are really high risk for severe and critical disease.

Kidney-transplant recipients appear to be  at particularly high risk for 
critical Covid-19 illness due to chronic immunosuppression and 
coexisting conditions .







In the general population, COVID-19 could manifest 

with varying degrees of severity ranging from 
asymptomatic/mild self-limited infections (~80%) to 
all the way to severe (14%) and critical ventilator-
dependent (5%) illness.

Despite the heterogeneity of case descriptions, the incidence 

of severe complications of COVID19 may be higher in 
KTRs than the general population in various studies. 

ARDS requiring mechanical ventilation (27%–39% ) 

and severe AKI needed to dialysis (20%–40%).



Renal involvement

It is unclear whether the AKI is secondary to 

hemodynamic alterations or a direct infection by 
SARSCoV-2. 
It is, however, plausible that the cytokine release 

syndrome (CRS) associated with COVID-19 combined with 
a reduction in Immuno Suppressive  medications may 

predispose KTR to Aute Rejection.
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Risk of  AKI

 Glomerular changes- Nephritis
 Endothelialitis
 Acute rejection( CRS, reduction in IS)

Associated with higher mortality



Possible mechanisms of cytokine storms in 
COVID‐19:

The imbalance of lymphocyte subsets characterized by the 

decrease of CD4+, CD8+ T cells, the increase of the number 
of proinflammatory Th17 cells and the increase of 
CD8+ cytotoxic particles, aggravated the disorder of host 
immune system.

Inflammatory monocytes amplify cytokines production. 

(CSS)



CSS implies that the levels of released cytokines are 

injurious to host cells. Distinguishing an appropriate from a 

dysregulated inflammatory response in the 

pathophysiology of critical illness, however, has been a 

major challenge.



Cytokine storm syndrome in coronavirus disease 2019: A narrative review

Journal of Internal Medicine, First published: 22 July 2020, DOI: (10.1111/joim.13144) 



Infection

Dysregulated 
Immune Response

Organ Damage



Excessive immune response of the host can 
trigger cytokine storms by multiple excessive 
inflammatory responses throughout the body 
and damage the multiple target organs 
involved. 

we are under attack by Cytokines 
>>> signals from our cells to our bodies 









Anti-inflammation should keep this war under 
control

• When we have flu >>> we have to stay at home >>> we have high 
temp, shakes, aches, pain ,we feel bad and awful, >>> this means that 
there is a war going on in our body

• Both the pro- & anti- inflammatory systems, increase their activities

• If we are healthy >>> we will recover after 5-6 days



The problem in our pts is,…

• This well controlled scenario goes out of hand >>> for whatever 
reasons >>> pro-inflammation overwhelms anti-inflammation and 
this pt can die (due to acute hyper-inflammatory conditions we can 
call it also septic shock or whatever)
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Figure 1.  The course of COVID-19 and General Approach to treatment 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS IS A STEROID RESPONSIVE DISEASE: 

HOWEVER, TIMING IS CRITICAL 

  

symptoms 
just begin

at the 
peak of 

viral 
replication



viral sepsis



Severe COVID-19 = Septic shock 



Extracorporeal treatments
( Role of nephrologist)

Finally, a sepsis-like syndrome might occur frequently 
due to the virus itself or to a superimposed bacterial 
infection and in this case, since pharmacological 
approaches have shown poor results, new 
extracorporeal organ support therapies including 
haemoadsorption and haemoperfusion, with new 
sorbent cartridges designed to remove cytokines and 
other circulating mediators, should be considered. 





think uremia, think sepsis

“retention molecules” 





But
The renal TX program should not be terminated
& it should be adjusted accordingly.

benefits might outweigh the risks









Management

 Antiviral treatment

 Immunosuppression modification based on 
severity of infection

TDM of CNI/ mTORi













DESCARTES expert opinion regarding the management of
immunosuppressive medication for kidney transplant patients during
the COVID-19 pandemic



Adjustment of 

Immunosuppressive medication 



1)   Asymptomatic patients, no knowledge of COVID-19 status (ambulatory, stable 

patients): 

No change of immunosuppressive medications 



2)  Mild disease

Stop MPA/AZA/mTORi



3) Mild pneumonia

If high risk patient, 

Stop CNI
Increase steroid 15-25mg/day

No high risk

Reduce CNI
Continue steroids 
in maintenance  



4) Severe covid-19 pneumonia

Discontinue all immunosuppressive drugs
Steroid at 15-25mg/d



Cyclosporine as a preferred calcineurin

inhibitor in renal allograft recipients with

COVID-19 infection

de Wilde AH, Zevenhoven-Dobbe JC, van der Meer Y, et al. 
Cyclosporin A inhibits the replication of diverse 
coronaviruses.

J Gen Virol. 2011;92:2542– 2548.











The enormous demand in care for COVID-19 

patients requires an immediate response 
from the scientific community. 

A call for action      
(teamwork)




