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The advances in care for patients with 
immunocompromised status have been remarkable 
over the last 2 decades, but sepsis continues to be 
a major cause of death.

Transplant recipients are more frequently admitted 

than other patients and they experience more 

frequent nosocomial infections and sepsis.

Classic features of sepsis, such as leukocytosis and 

fever, may be absent, whereas thrombocytopenia 

and organ failure may be more pronounced



KTRs have a 40% higher rate of sepsis compared to the 
general population.

Other conditions such as old age, DM, pneumonia as a 
site of infection, and being underweight or obese, also 
increase the risk of sepsis.

Up to 6% of KTRs experience life-threatening 

complications requiring ICU admission.

One of the most common medical complications requiring 
ICU is infection.







Sepsis in KTRs is defined as a life-threatening organ 
dysfunction resulting from a dysregulated host response 
to infection. 
In these patients, sepsis is challenging due to the 
combination of their compromised immune system, 
driven by immunosuppressive therapies to prevent 
rejection, and their heightened susceptibility to 
infections.

DEFINITION



Sequential Organ Failure Assessment (SOFA) Score:
• A useful tool to assess the degree of organ 

dysfunction. 
• A SOFA score ≥ 2 points is indicative of sepsis.
• Parameters include respiratory, cardiovascular, liver, 

coagulation, renal, and central nervous system 
function.



•Quick SOFA (qSOFA):
•Simple bedside tool using three criteria:

• Respiratory rate > 22/min
• Altered mentation (Glasgow Coma Scale < 15)
• Systolic blood pressure ≤ 100 mmHg

•A score ≥ 2 suggests poor outcomes and the need for 
further investigation.





• CMV serologic mismatch  (because of CMV reactivation, through 
immunomodulatory mechanisms, the risk of subsequent bacterial and 
fungal infections is increased)

• Cold ischemia time 

• length of surgical procedure

• Amount of blood loss and transfusions during transplant 

• The net state of immunosuppression

• The use of T-cell–depleting antibodies
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There is no current biomarker 

available that alone allows for a 

rapid and reliable sepsis 

diagnosis.

DIAGNOSTIC METHODS

Laboratory Tests
•Blood Cultures:

• Gold standard for identifying bloodstream infections.

• At least two sets of blood cultures (from different sites) should be 

drawn before initiating antibiotics.

•Inflammatory Markers:

• CRP: Elevated levels indicate inflammation.

• Procalcitonin: Can help distinguish bacterial infections from other 

causes of inflammation.



•Urine Cultures:
• Important in diagnosing UTIs, which are frequent in KTRs and a 

common cause of sepsis.
•Viral PCR Testing:

• For viruses such as CMV and BK virus
• Fungal Cultures:
• For patients at risk of fungal sepsis 
• Sputum and Bronchoalveolar Lavage (BAL):
• For respiratory pathogens in cases of suspected pneumonia.

CBC:Leukocytosis or leukopenia may indicate infection.
Serum Lactate:Elevated serum lactate levels (> 2 mmol/L) indicate 
tissue hypoxia and are a marker of severe sepsis.







PROCALCITONIN

Procalcitonin (PCT) is a propeptide biomarker that is released by a host 
of human tissues in response to inflammatory cytokines and endotoxin

After transplant surgery, PCT levels expected to peak on the first or 
second day, with reduction over the next week if the course is 
uncomplicated Although the peak does not seem to correlate with 
complication, a PCT level that fails to decrease during the first 
postoperative week should prompt suspicion of infection

Thus, the kinetics of PCT may be more useful than a measurement at a 
single point in time.



• ATG has been associated with significantly elevated PCT 
levels, whereas interleukin 2 antagonists and steroids do not 
affect PCT levels

• Among patients who are chronically immunosuppressed, 
baseline PCT levels are not thought to be altered in the 
absence of infection

PROCALCITONIN













Immune Function Tests

 A test of leucocyte function known as the QuantiFERON Monitor 

 The assessment of lymphocyte function using the ImmuKnow



ImmuKnow (Eurofins Viracor) test

Low immune response: ATP levels ≤225 ng/mL

Moderate immune response: ATP levels 226-524 ng/mL

Strong immune response: ATP levels ≥525 ng/mL



QuantiFERON Monitor (Qiagen)

Measure the production of (IFNγ) released by the immune cells in response to the 

antigen stimulation. 

Low IFNγ production: Indicates over-immunosuppression.

Normal/Moderate IFNγ production: Suggests balanced immunosuppression.

High IFNγ production: Suggests under-immunosuppression.



MANAGMENT

Managing sepsis in kidney transplant recipients is complex and 

requires a balance between controlling the infection, preserving 

the transplanted kidney function, and minimizing the risk of 

rejection.

The treatment of sepsis in these patients must address the unique 

challenges posed by immunosuppression, the potential for graft 

rejection, and complications related to sepsis itself.



Initial Management (First 1–6 Hours)

•Antibiotic Therapy:

• Empirical Broad-Spectrum Antibiotics:

• Initiate as soon as possible, ideally within the first hour after recognizing sepsis.

• Start broad-spectrum antibiotics that cover Gram-positive, Gram-negative, and 

fungal pathogens, taking into account local resistance patterns (e.g., Pseudomonas, 

MRSA).

• Common empirical regimens: piperacillin-tazobactam, cefepime, meropenem, 

vancomycin, or linezolid (for MRSA).

• Modify the antibiotic regimen based on culture results and susceptibility 

testing.



Immunosuppression reduction in KTRs with moderately

severe bacterial infection does not offer a clinical advantage

over continuation in terms of mortality, re‐hospitalization, or 

clinical success



Recent studies in SOT recipients

with sepsis showed that dose reduction or 

withdrawal of IST was associated with worse 

outcomes.
Hospital mortality in KTRs with sepsis is

associated with non-identical HLA relationships, 

septic shock,and complete withdrawal of ISTs.







Take-Home Message

Higher Susceptibility: Kidney transplant recipients are at a 

significantly higher risk of developing sepsis due to prolonged use of 

immunosuppressive medications, which weaken the immune system's ability 

to fight infections.

Early Detection is Critical: Early signs of sepsis—such as fever, rapid 

heart rate, or confusion—can be subtle, and delayed recognition can result 

in life-threatening complications, including multi-organ failure. 

Prompt identification and intervention are crucial.



Infection Sources: Common sources of infection in kidney transplant 

patients include UTIs, surgical site infections, and respiratory infections, 

making it essential to monitor for these conditions closely.

Balancing Immunosuppression: Managing the net state of 

immunosuppression is key—over-suppression can lead to sepsis, while 

under-suppression may lead to graft rejection. 

Regular immune monitoring tests (e.g., QuantiFERON, ImmuKnow) 

help in fine-tuning therapy.



Antibiotic Therapy: Empiric broad-spectrum antibiotics should be 
started early in suspected sepsis cases, while cultures and diagnostic 
tests are ongoing.

Mortality Risk: Sepsis is a leading cause of death in kidney transplant 
recipients, underlining the need for vigilance, preventive care, and 
quick escalation of care when sepsis is suspected.

Prevention: Routine vaccination, infection control measures, and 
monitoring for early signs of infection are essential strategies to 
prevent sepsis in this vulnerable population.



 The net immunosuppressive state in KTRs heightens the risk for opportunistic 

infections and sepsis. Close monitoring of immunosuppressive drug levels is crucial 

to balance infection risk and graft survival.

 Sepsis in KTRs may present with atypical or masked symptoms due to 

immunosuppression. High clinical suspicion and low thresholds for diagnostic 

testing (e.g., blood cultures, imaging) are key to early detection. 

 Beyond infection, factors such as chronic comorbidities (diabetes, cardiovascular 

disease, obesity) and nosocomial exposures further elevate sepsis risk. 

TAKE HOME MESSAGE



 Sepsis in KTRs can rapidly lead to multi-organ failure. 

Early recognition and aggressive treatment with 

broad-spectrum antibiotics and hemodynamic support 

are essential to improving outcomes.

 Emphasize infection prevention strategies, including 

antimicrobial prophylaxis, vaccinations, and patient 

education on recognizing early signs of infection.




