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We Need for Sub-Specialized 
Critical care Unit for RTX



Critical care in solid-organ transplantation (SOT) is complex and 
vital to patient outcomes. 

About 10% of RTX  presented life-threatening conditions requiring 
intensive care unit (ICU) admission.

As transplant medicine advances, dedicated critical care units is 
more necessary.

The main causes of admission of RTX patients in ICU are related 
to acute respiratory failure and sepsis.

In the ICU setting, acute graft pyelonephritis is the leading cause 
of around 20% of sepsis cases

General considerations



ICU Utilization for Transplantation

Liver Transplants

 12.6% hospitalized in 
ICU pre-transplant.

 45.7% require 
immediate post-
transplant ICU care.

Kidney Transplants

 6.6% require ICU 
admission, often for 
respiratory failure.

 Higher mortality than 
general ICU population.

Intestinal Transplants

 Mean ICU stay of 16 
days post-transplant.



Challenges in Transplant Patients
1

Pre-Transplant Phase
Management of end-stage organ failure complications like hepatic encephalopathy, 

spontaneous bacterial peritonitis, and porto-pulmonary hypertension. Maintaining 

transplant eligibility.

2
Peri-Transplant Surgery
Complex surgical procedure with unique physiological challenges.

3
Post-Transplant Phase
Balancing immunosuppression, managing infections, and 

monitoring for allograft dysfunction or rejection.



Pre-Transplant Phase in the ICU

To resolve acute illnesses.
To treat complications before transplantation.
Pre-transplant medical optimization.
Orchestrating collaborative therapeutic strategies. 



Post-Transplant Phase in the ICU

 About 10% of RTx. presented life-threatening conditions 
requiring ICU admission, mainly related to acute respiratory 
failure and sepsis/septic shock.

 RTx.s are at higher risk of AKI onset during ICU stay, and a 
discrete proportion will require renal replacement therapy.

Chest 2016, 149, 1546–1555



Post-Transplant Phase in the ICU
Immediately post-transplant period
Bleeding. 
Electrolyte imbalances. 
Cardiovascular events. 
Urologic complications: Urinoma, Ureteral kinking.
 AKI and delayed graft function, need to CRRT.
Early identification and appropriate management of poorly functioning grafts is a critical aspect 

of post-transplantation.
Any suspected vascular compromise, Placement of a central venous line is challenging

Late post-transplant period
Modifying, tailoring and balancing immunosuppressive regimen
Sepsis
Complicated Rejections
Multi-Organ Failure



Biomedicines 2023, 11, 1474
.

Drug Toxicity

Pneumonitis induced by Sirolimuse
Posterior Reversible Encephalopathy Sy.

The 3 most important causes of RTx patients admitted to ICU (AID)



Kidney transplantation in the Intensive Care Unit

Med Intensiva. 2019;43:384---386.



Common organ dysfunctions and reason for ICU admission in RTx. recipients

Intensive Care Med (2019) 45:380–383



principles for transplant patients in ICU, Beside of immediate post-transplant period

Search for bacterial infection and treat promptly

Role out fungal and viral infections

Anti-rejection drugs during critical illness

Preserve vascular access

Beware of residual long-term complications of CKD

Rule out uncommon causes of AKI

Co-operation with other transplant team

Limited renal reserve

Consider complications of immunosuppression

The best is still to come

Intensive Care Med (2019) 45:380–383



AKI in the RTx who admitted to ICU



Typical causes of AKI following RTx.

Intensive Care Med (2019) 45:380–383

Acute Tubular Injury (including reperfusion injury and hemodynamic instability)

Immunological complication (including Rejection)

Surgical Complications (Bleeding, Vascular complications, Ureteric obstruction, Urinoma)

Nephrotoxic exposure (Including Drug toxicity and Radiocontrast)

Infections

TTP

Recurrent Primary GN

Time Course Post Transplantation< 48 hours 48 hours- 1 week 2- 4 weeks 2- 3 months > 3 months



Main studies focusing on AKI incidence and outcomes in RTx recipients

Biomedicines 2023, 11, 1474



Biomedicines 2023, 11, 1474

Main studies focusing on AKI incidence and outcomes in RTx recipients-Con



H.-T. Chien. et al. / International Journal of Antimicrobial Agents 55 (2020) 105889

AKI among patients receiving Colistin monotherapy versus combination therapy



Conclusion

Colistin was associated with an ~2-fold higher incidence of acute kidney 
injury (AKI) than other antibiotics.

Colistin-associated AKI was usually mild and reversible without higher 
rates of mortality or renal replacement therapy.

Colistin combined with a carbapenem was associated with a lower 
incidence of AKI.



Guinault et al. BMC Anesthesiology (2019) 19:130



Guinault et al. BMC Anesthesiology (2019) 19:130

Renal outcome of the 200 kidney transplant recipients admitted to the ICU

Progression of CKD following 
admission to the ICU 

Graft Survival curve



Guinault et al. BMC Anesthesiology (2019) 19:130

Survival curves following admission to the ICU
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Guinault et al. BMC Anesthesiology (2019) 19:130

ARF and sepsis are the main causes of ICU admission in KTR
More than 14% of the RTX patients had at least two 

concomitant infections.
Management of KTR in ICUs specialized in the field of 

transplantation may improves the outcome of these 
patients.

EBV replication in the months preceding the admission of 
KTR to the ICU was associated with a poorer outcome.

Conclusion



Respiratory failure in the RTx admitted 
to ICU



Canet et al. Critical Care 2011, 15:R91 



Canet et al. Critical Care 2011, 15:R91 



Canet et al. Critical Care 2011, 15:R91 
Higher risk of returning to dialysis



Canet et al. Critical Care 2011, 15:R91



 In kidney transplant recipients, ARF is associated with high mortality and 
graft loss rates. 

Acute respiratory failure accounts for one-half of the ICU admissions in 
recipients of kidney transplantation.

 In the early post-transplant period (< 1 month) cardiogenic pulmonary 
edema accounted for one-half of the diagnoses, while opportunistic fungal 
infections and drug-related pulmonary toxicity were mostly diagnosed in 
the late post-transplant period (> 6 months) 

Early ICU admission might prevent graft loss.
90-day mortality is 22.5%, but a one-fourth of survivors have lost their 

graft.

Conclusions: 

Canet et al. Critical Care 2011, 15:R91



Admission of COVID-19-infected RTX in ICU

 The patients have 2-fold increased risk of AKI
The patients have prolonged ICU stay and death.
The patients have 4-fold increase for RRT
The severity of infection was correlated with a worse graft 

outcome and increased fatality rate

Aziz, F etal.  Transplant. Proc. 2020, 52, 2659–2662.





 Following transplant up to 20% of kidney recipients, 30% of 
liver recipients, and 63% of heart recipients develop 
Psychiatric disorders especially during the first post-
transplant year.

 It is exaggerated in the Transplanted patients need to be 
admitted to ICU

Crit Care Clin 24 (2008) 949–981



 Hospitals incur substantial costs due to repetitive, redundant 
and frequently unnecessary physician consultations and 
diagnostic tests in the ICU

The Journal of Critical Care Medicine 2018;4(3):83-81BUN cost:22000 T, Cr cost=27000 T



Benefits of Specialized Transplant ICUs

Patient Care

 Focused expertise in 

managing complex 

transplant physiology 

and complications.

 Improved pre-

transplant 

optimization and 

post-transplant 

monitoring.

Program

Development

 Ability to take 
on higher-risk 
donors and 
recipients. 

Research

&

Innovation

 Opportunity to 

develop specialized 

protocols and 

advance the field of 

transplant critical 

care.



Multidisciplinary Approach
Medical Specialists

Transplant surgeons, 
intensivists, hepatologists, 
nephrologists, infectious 
disease experts

Nursing and Supportive cares
Specialized transplant nurses, 
pharmacists, respiratory therapists, 
nutritionists

Coordinators
Transplant coordinators, 
social workers, 
psychologists

Collaborative Care
Integrated team approach 
for comprehensive patient 
management



Resource Utilization and Cost Considerations

Dedicated Transplant ICU Designated ICU Beds

High-volume centers Low to moderate volume centers

Concentrated resources Flexible overflow capacity

Specialized staff and equipment Shared resources with general ICU



Training and Workforce Development

Expanded Fellowship 
Training
Include intensive 
care curriculum in 
transplant surgery 
fellowships

Critical Care Skills
Train transplant 
surgeons in 
advanced ICU 
procedures and 
management

Transplant Rotations
Incorporate 
transplant-specific 
rotations in critical 
care fellowships

Dual-Trained Specialists
Develop workforce 
skilled in both 
transplant and 
intensive care



Management of immunosuppression in the 
ICU RTx. Patients and AKI



Management of immunosuppression in critically ill KTRs with AKI

Biomedicines 2023, 11, 1474



Journal of Critical Care 64 (2021) 37–44



Immunosuppressive therapy in solid organ transplantation admitted to ICU

Efficacy of drugs Trough level at least 2 times per week
Drugs interactions
Drugs Side-effects in the ICU patients
Route of administration
 Immunosuppression during severe infection

Journal of Critical Care 64 (2021) 37–44



Experimental and Clinical Transplantation (2012) 6: 586-591



Experimental and Clinical Transplantation (2012) 6: 586-591



 Sublingual administration of TAC suspension prepared from its 
available capsules does provide therapeutic drug concentration 
and may be considered confidently for those patients who are 
unable to swallow their drugs.

Conclusion

What about in the ICU patients???????

Experimental and Clinical Transplantation (2012) 6: 586-591



Pharmacotherapy 2014;34(11):1209–1219

Survey of 8 studies



Pharmacotherapy 2014;34(11):1209–1219

 Favorable utilization of sublingual tacrolimus in seven of the eight 
available reports

 only one study reported unfavorably on sublingual administration 

Conclusion

No consensus about the sublingual dosage compared to oral dose



Conclusion
With an increasing number of more frail transplant candidates on the 

waiting list, increasing number of patients requiring ICU care before 
transplantation can be anticipated.
AKI, sepsis and Respiratory failure are most complications after RTx

patients who need to ICU admission. 
Sub-specialized ICU for organ transplanted patients with own 

multidisciplinary approach is needed for each transplant center.
Professional staffs, sophisticated imaging and laboratory tests should 

be available for 24 hours.
Co-operation is very important!



Tank you for your attention


