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Complete suspension of live donor kidney transplantation was reported by 71.8%
Restrictions to deceased donor kidney transplantation were reported by 84.0%









Patients with kidney transplants display a high risk of 

mortality and comorbidities such as obesity, diabetes, 

asthma, and chronic pulmonary disease were associated 

with higher risk of developing COVID-19 disease







Risk factors for mortality included
older age; dyspnea; severe disease; obesity; allograft dysfunction
before COVID-19 infection; acute kidney injury; higher levels of
inflammatory markers including C-reactive protein, interleukin-6 level,
and procalcitonin; chest X-ray abnormality, and intensive care
unit/ventilator requirements.





Older age, receipt of deceased donor transplantation, lack of influenza vaccination in the 
previous year and higher serum interleukine-6 levels were associated with mortality. 









History of acute rejection during the past 12 months, diabetes, higher N/L ratio, lower platelet 

count, elevated N/L x CRP, higher levels of LDH, positive D-dimer, higher troponin, and prolonged 

PT were associated with mortality. Treatment with cyclosporine was associated with better 

clinical outcome.



Although the number of renal transplant patients diagnosed with COVID-19 was 

higher than in the general population, the lower threshold for testing may have 

contributed to its better identification while many oligosymptomatic individuals

in the general population were not tested



AKI IN RENAL TRANSPLANT PATIENTS 

WITH

COVID-19

• The main risk factors associated with AKI are advanced age, male gender, severity of 

respiratory impairment, mechanical ventilation, pre-existing chronic renal failure, 

coinfection with other organisms and systemic inflammatory response.

Despite the fact that AKI incidence was higher in

kidney transplant patients (27.5% versus 13.3%), as

well as RRT (15.4% versus 3.3%), the mortality

rate was similar between groups.



AKI AND HISTOLOGY

• Acute tubular necrosis is the main finding in patients with AKI.

• However, a high proportion of patients display proteinuria (44–66%) and micro
hematuria (27–42%), suggesting that, in addition to classical factors leading to AKI, a
direct cytopathic effect of the virus may contribute to renal damage .

• Angiotensin-converting enzyme 2 receptor is highly expressed in kidney podocytes and
tubular cells, and viral particles have been observed in electron microscopy studies .

• In the vast majority of patients, hematuria and proteinuria rapidly disappeared; however,
in patients with severe proteinuria, collapsing glomerulopathy , minimal change disease,
thrombotic microangiopathy and pauci-immune crescentic glomerulonephritis have
been described.

• In kidney transplant patients there is scarce information on histological findings. In
patients with AKI, apart from acute tubular injury, minimal change disease , cortical
necrosis and collapsing glomerulopathy have also been described. In addition, very few
cases of T cell– or antibody-mediated rejection have been described, raising the question
of whether COVID-19 infection may enhance the alloimmune response



ACUTE RESPIRATORY DISTRESS SYNDROME

(ARDS) IN RENAL TRANSPLANT PATIENTS

WITH COVID-19

• A trend for an increased risk of ARDS was recorded in patients on tacrolimus {OR 2.77 
[95% confidence interval(CI) 0.91–8.9]}, whereas a protective trend towards the risk of 
ARDS was a transplant vintage >10 years [OR 0.37 [95% CI 0.12–1.1]) and the presence of 
GI symptoms at disease onset.

• During the first wave of the pandemic, the most widely used agents with presumed
antiviral activity were hydroxychloroquine, antibiotics (azithromycin) and protease
inhibitors, showing no benefit for prevention or treatment in both the general and SOT
populations and increasing the risk of interactions with other drugs .

• In the general population, remdesivir has been shown to decrease the in-hospital stay, but
with no effect on the mortality rate. Importantly, its use is contraindicated in patients with
an estimated glomerular filtration rate (eGFR)<30mL/min/1.73 m2 and there are no
studies on the use of remdesivir in the transplanted population.





• Non-randomized studies have shown that treatment with tocilizumab in
critically ill patients may offer some benefit in both the general and kidney
transplant population . However, prospective randomized studies in
hospitalized patients with COVID-19 pneumonia showed that although
tocilizumab may reduce the likelihood of progression to mechanical
ventilation, it did not improve survival .

• The large RECOVERY trial showed that dexamethasone decreases 28-day 
mortality among those who were receiving either invasive mechanical 
ventilation or oxygen alone, but not among those receiving no respiratory 
support.

• An approach like that of other serious viral infections (mycophenolate
withdrawal and calcineurin inhibitor reduction) seems a safe option.







OUTCOMES IN KIDNEY RECIPIENTS VERSUS

PATIENTS ON THE WAITING LIST

• Kidney transplant recipients experience a high mortality rate compared with the
general population, especially during the very early post-transplant period.

• Despite the fact that some studies report more favorable outcomes in patients with
a kidney transplant than in patients on the kidney waiting list, the higher mortality
described in the very early post-transplant period would advise against performing
a kidney transplant in areas where the spread of infection is high, especially in
recipients >60 years of age.





Supportive treatment could be sufficient for the management or to be tried
first. 

Short hospital stay with self-isolation on discharge reduces the burden on the health 
service and protect the staff and the public.



Non-immunosuppressive derivatives of ciclosporin decreased
the expression of the N protein of human coronavirus 229E;
this multifunctional protein is required for viral replication.
Based on these in vitro data, it might be speculated that
ciclosporin could be used as the preferred CNI during the
COVID-19 pandemic.
No data are available on whether tacrolimus derivatives or
metabolites exhibit similar in vitro activity.



IMPACT ON INDUCTION IMMUNOSUPPRESSION STRATEGIES

• Akalin et al reported infected KTRs had lower CD3,
CD4, and CD8 cell counts and more rapid clinical
progression than persons with COVID-19 in the general
population.

• Although no definite recommendations can be
provided, in case induction immunosuppression is
indicated, it seems reasonable to consider non–T-cell
depleting agents (basiliximab or other IL2 receptor
antagonists), especially in low immunologic risk kidney
transplant patients wherein the risk of acute rejection is
lower.



• Thymoglobulin, a T cell depleting agent, it makes sense to speculate that
it will increase the rate and the severity of COVID-19 infections.

• Its advantage is that it decreases the rate of rejection and allows the use
of lower CNI levels. If the recipient is of higher immunological risk, the
importance of thymoglobulin induction rises.

• Therefore, should we avoid thymoglobulin and move to non-depleting
regimens, e.g., Basiliximab or avoid induction at all? This will increase
the risk of acute rejection, and if rejection occurs this could result in a
whole anti-rejection treatment protocol accumulating to a much larger
dose of immunosuppression.

• Perhaps there is logic in using induction for higher immunological risk
recipients. Nevertheless, at this time, due to lack of evidence-based
reports, we believe institutions should continue their induction practices
as before.











• Vaccines are not recommended immediately post-transplant due to a
presumed decrease in immunogenicity after recent high-level
immunosuppression, when possible, SARS-CoV-2 vaccines should be
given before transplantation.

• Expert opinion advises that delaying SARS-CoV-2 vaccination of vaccine
naïve transplant recipients until 3 months after transplant or receipt of T
cell or B cell ablative therapies may be appropriate; for patients who
received a first dose before transplant, administration of the second
dose should be delayed until at least 4 weeks post-transplant.

• In the post-transplant setting, age > 65 years, more recent
transplantation, use of mycophenolate and mammalian target of
rapamycin inhibitors, and lower graft function are associated with
decreased serologic responses to influenza vaccines.











• Patients who had a weak response after

the second dose were more likely to

develop an antibody response after the

third dose compared with those without

an antibody response.

• This study found that a third dose of

mRNA- 1273 vaccine induced a

serologic response in 49%of kidney

transplant recipients who did not respond

after 2 doses.

• However, 51%of the patients did not

develop anti–SARS-CoV-2 antibodies

after the third dose, especially those

receiving triple immunosuppression.



Thanks for Your Attention
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