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Background and Significance of Kidney and Pancreas Transplant

• Chronic Kidney Disease (CKD)
• Any condition that causes reduced kidney function over a period of time
• May lead to end-stage renal disease (ESRD)à total/permanent renal failure.
• Stages of CKD
• Stage 1- GFR ≥90
• Stage 2- GFR 60-89
• Stage 3- GFR 30-59
• Stage 4- GFR 15-29
• Stage 5- GFR <15
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Background and Significance of Kidney and Pancreas Transplant

• CKD
• Overall prevalence ~14% of general population
• HTN and DM are leading causes of CKD
• Other causes include: renovascular disease, severe/prolonged AKI, 

obesity, heart failure, liver failure, autoimmune disease, 
recurrent/complicated UTIs, reduced kidney mass (ex: nephrectomy, 
renal agenesis), cystic disease, interstitial disease, 
glomerulonephropathies, cancer (ex: myeloma or RCC), urinary tract 
obstruction, nephrotoxic medications, etc. 

• Common for CKD pts to have multiple co-morbidities, including DM and 
cardiovascular disease

• Often no symptoms in early stages (“silent disease”)
• Increased mortality rate
• In 2013, 47,000+ Americans died from kidney disease
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Background and Significance of Kidney and Pancreas Transplant

• Diabetes Mellitus
• 34.2 million people have diabetes (10.5% of US population)—many 

undiagnosed 
• 88 million adults have pre-diabetes (34.5% of adult US population)
• 1.6 million Americans have Type 1 DM (~187,000 children and 

adolescents) 
• 7th leading cause of death in the US in 2017
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Background and Significance of Kidney and Pancreas Transplant

American Diabetes Association
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• Treatment options for ESRD
• Dialysis
• Renal Transplant

• Treatment options for 
Diabetes
• Medical/lifestyle mgmt
• Pancreas Transplant
• Type 1 DM
• Type 2 DM (*must meet 

specific criteria)

Background and Significance of Kidney and Pancreas Transplant
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• Dialysis

Background and Significance of Kidney and Pancreas Transplant

Dialysis/Medical Management Transplant

• Dialysis typically 3x/week (In center 
or at home)

• Reported decrease in QOL
• Disrupted work, school, family 

life/schedules, etc.
• Renal diet
• Fluid restrictions
• Chronic issues such as fatigue, muscle 

cramps, itchy skin, labile blood 
pressures, low appetite, access issues 
(clots, infection), etc. 

• Travel restrictions
• Pancreas: Hypo/Hyperglycemia, 

Hypoglycemic unawareness, insulin 
dependent, diabetic neurovascular 
complications (ex: retinopathy, 
neuropathy)

• No longer require dialysis 
• Reported increase in QOL
• Usually able to resume work, school, family 

activities, etc.
• More liberal diet
• Encourage fluids
• Improved symptoms associated with 

dialysis (increased energy, improved BP’s, 
increased appetite, etc.)

• Few Travel Restrictions
• Pancreas: Normalized glycemic control, no 

longer require insulin, potential slowing of 
diabetic neurovascular complications (ex: 
retinopathy, neuropathy)
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Background and Significance of Kidney and Pancreas Transplant
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• Compared to remaining on dialysis patient’s undergoing kidney 
transplantation
• Live longer
• Have a better quality of life
• Save on overall medical costs

• Kidney Transplantation is the optimal therapy for ESRD and certain 
diabetic patients who can undergo transplantation

Background and Significance of Kidney and Pancreas Transplant
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Transplant at UCI

• Kidney

• Simultaneous Pancreas and Kidney (SPK)

• Pancreas 
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Transplant at UCI

• Highly regulated field (CMS, UNOS, OPTN)

• Outcomes

Source: SRTR (Scientific Registry of Transplant Recipients) - Released 1/5/2021
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Transplant at UCI

• Interdisciplinary Care 
• Essential to patient/program success
• Transplant involves:
• Physicians
• Advanced Practice Providers
• Transplant Coordinators/nurses
• Pharmacists
• Social Workers
• Dieticians
• Financial Coordinators
• Administrative Assistants
• Data Analysts
• Quality Specialist
• Lab
• Inpatient Teams (Nursing, case managers, pharmacy, OR, PT, OT, RD, etc.) 
• Specialty Teams (ex: Pathology, ID, Cardiology, IR, Anesthesiology, Endocrine, ER, etc.)
• Primary Nephrologist
• Dialysis Team (SW, RD, Nursing, etc.)
• The patient and their family/support persons
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• Referral
• Provider refers to transplant center for evaluation
• Usually done through dialysis center/Social Work
• Early referral is key! Can list patients prior to starting dialysis if GFR <20 (“pre-

dialysis”)
• RN/MD screens referral records for suitability/absolute 

contraindications
• Active/recent malignancy 
• Active Infection
• Uncontrolled psychiatric disorders
• Lack of social support
• Substance abuse (including  any kind of smoking)
• Severe or irreversible heart-lung-liver disease (consider dual organ transplant?)
• Age
• Some centers have criteria for <70 y/o. UCI will do >70, evaluates on case by case basis. 

• Patient Education Class

Pre-Transplant
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Pre-Transplant

• Evaluation
• Clinical Evaluation
• MD/NP
• Surgeon
• Social Worker
• Dietician
• Pharmacist
• Diagnostics/Consults
• Labs
• Cardiac evaluation (EKG, ECHO, Stress, +/- Cath)
• Abdominal imaging
• Health maintenance (ex: Colo, pap, mammo)
• Additional consults prn (ex: Endocrine, Cards, Neuro, Psych, etc.)
• Financial Evaluation
• Selection Committee
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Pre-Transplant

• Waitlist
• Managed by UNOS (United Network for Organ Sharing)
• As of 3/2021: 
o 91,145 candidates waiting for Kidney transplant
o 989 candidates waiting for Pancreas Transplant
o 1,706 candidates waiting for Kidney/Pancreas transplant
o 730+ patients on the waitlist at UCI. 

• Average wait time for a kidney in our area is 6-10 years

*Approximate local wait times by blood group
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Pre-Transplant
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Pre-Transplant

• It is important for our patients to stay healthy while on the 
waitlist so that when an organ offer comes, they are ready. 
• Healthy diet and exercise (Adhere to fluid restrictions and renal diet)
• Maintain a healthy weight
• Go to all dialysis and medical appointments 
• Take medications as prescribed
• Follow the recommendations of the healthcare team
• NO alcohol, smoking (including marijuana), vaping, or any non-

prescription drugs
• Stay UTD on HCM (vaccinations, pap, mammo, colo, PSA, etc.)

• Continue under the care of their PCP/nephrologist.

• Undergo annual re-evaluation with the transplant team and 
update testing, labs, consults as indicated. 



24

Transplant Surgery

• Organ Offers
• Can come any time of day (24/7, 365)
• Sometimes they move very quickly (must respond within 30 mins), 

other times it may take days
• Not all organ offers work out (various reasons—donor or recipient 

issues)
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• Pre-Op
• H&P
• Diagnostics 
• Labs, CXR, EKG, etc.

• Dialysis (prn)
• Consents 
• Use Special Transplant 

Consent
• NO PICC LINES
• Need to preserve 

vasculature for possible 
future access

Transplant Surgery
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Transplant Surgery

• Medications
• Induction Therapy (Started 

Perioperatively)
• Thymoglobulin (Peripheral 

or Central Line)
• Pre-Medicate with 

Tylenol, Benadryl, and 
steroid

• Basilixumab (Simulect)
• High Dose Steroid Taper 

(Methylprednisolone)
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Transplant Surgery

Kidney Transplant



28

Transplant Surgery

Simultaneous Kidney-Pancreas Transplant
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Transplant Surgery

Pancreas Transplant
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• Intra-Op
• Ureteral Stent
• Removed ~4-6 weeks post-

op as outpatient
• +/- JP drain

• Immediate Post-Op
• STAT US of allograft after OR
• R/O acute thrombosis
• R/O anastomosis/perfusion 

abnormalities 
• Transfer to ICU or Step-Down
• IV Fluid Replacement

Transplant Surgery
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• Inpatient Post-Op Management
• Strict I&O
• Red Flags: 
• Low UOP after living donor renal 

transplant
• Drop in UOP in a patient who was 

previously urinating well
• Fluid Replacement (IV/PO)
• Daily Weights
• Daily labs
• Immunosuppressant trough levels
• Amylase and Lipase for panc recipients

• Foley Removal
• Per attending ONLY 
• Usually POD 3-5 (avoid rupture of 

anastomosis site)
• Notify transplant team if patient does 

not urinate w/in 1 hour of foley 
removal

• Glucose Monitoring
• Notify attending if panc recipient 

requiring more than 10u insulin/day

Post-Transplant Management
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Post-Transplant Management

• Medications
• Maintenance Immunosuppression 
• Started and dosed per attending
• To be taken for the LIFE of the allograft to prevent rejection. It pts skip or 

change doses on their own, risk losing graft.
• Maintenance Agents
• Calcineurin Inhibitors: Tacrolimus or Cyclosporine

• Anti-Metabolite: Mycophenolate or Azathioprine 

• Steroids: Prednisone

• mTOR Inhibitors: Sirolimus, Everolimus

• Belatacept (newer med)- CD8o/86 antagonist
• Used in place of CNI

• Typical Regimen:
• Prograf (Tacrolimus) 1mg and/or 0.5mg (Monitor w/ trough levels)

• Myfortic (Mycophenolate) 360mg

• +/- Prednisone taper (eventually down to 5mg/day)
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Post-Transplant Management

• Medications
• Immunosuppression

CNI Toxicity
Infection

Rejection
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Post-Transplant Management

• Medications
• Infection PPX

Agent Prevents Notes

Trimethoprim/
sulfamethoxazole 

(Bactrim) 
(6 months)

PCP If Sulfa Allergy, use 
Dapsone (check G6PD) 
or atovaquone. 
Adjust for renal 
function

Valganciclovir 
(Valcyte) 

(3-6 months)

CMV Adjust for renal 
function

Clotrimazole 
(3 months)

Fungal Infection 1 Lozenge after meals
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Post-Transplant Management

• Medications
• Other
• Magnesium 
• Phosphorus
• Famotidine
• BP meds (prn)
• Insulin (prn)
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Post-Transplant Management

• Medication Interactions
• There are many meds/agents that interact with post-transplant meds. 
• Please be vigilant about checking for med interactions and/or consult 

pharmacy/transplant team prn prior to starting new agents (ex: Azole 
antifungals, antibiotics, antiseizure meds, etc.)
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Post-Transplant Management

• Medication Side Effects
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Post-Transplant Management

• Medication Side Effects
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Post-Transplant Management

• Hyperkalemia
• Consult Transplant 

Nephrology
• Avoid Kayexalate
• Risk of ischemic necrosis, 

colonic dilatation and 
perforation
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Post-Transplant Management

• Hypertension
• SBP Goal 120-160 (may vary 

based on recipient age, donor 
factors, baseline BP, etc.)

• If SBP >160, consider 
clonidine, IV hydralazine, or 
increase dose of current BP 
meds

• Consult Transplant attending 
or Transplant Nephrology 
prior to adding BP meds

• AVOID ACE-I and ARBs in 
acute post-transplant phase

• Severe HTNà consider RAS



42

Post-Transplant Management

• Patient/Family Education
• Daily education with interdisciplinary care team while inpatient in 

anticipation for discharge/post-transplant life
• Meds
• Home care
• Infection Prevention
• Follow up

• Sent home with printed materials/logs (“binder”), BP cuff, 
thermometer, glucometer (if needed), urinal/hat, pill box, meds, med 
list, transplant team contact info for 24/7 emergencies

• Education continues outpatient with interdisciplinary care team
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Post-Transplant Management
• Key Patient Education Points

• Monitoring BP, glucose, UOP, temperature, & weight
• Meds/Side Effects/Refills, always carry list
• Labs àFasting (monitoring for NODAT). Never take tacrolimus before 

blood draw, take immediately after. 

• Signs/Symptoms of infection/rejection
• Fevers, chills, decreased UOP, pain over allograft, erythema at surgical site, etc.

• Fluid Intake Recs
• ~2-3L/day, avoid sugary drinks

• Skin Protection (increased risk for skin CA d/t immunosuppression)
• SPF 30+, hat, long sleeves 

• HCM/Cancer Screenings (Pap, Mammo, Colo, Prostate CA Screening, etc.)
• Activity (walking, no heavy lifting until cleared, no driving ~1 month)
• Hand Hygiene/Infection Control 
• No grapefruit, pomegranate, or supplements w/o MD approval (med interactions)
• No live vaccines
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Post-Transplant Management

• <90 Days (“Acute-Post”)
• Highest level of immunosuppression
• Increased risk for infection
• No vaccines within first 90 days (ex: influenza) w/o MD approval

• Frequent lab and clinic visits (at least 2x/week for 1st month, then taper 
down according to clinical course)
• Adjusting immunosuppression, taper Steroid
• Assessing allograft function (UOP, Cr, Urine Protein)
• Screening/monitoring for infections (CMV, BK, UTI, etc.)
• Monitoring wound healing, drain removal
• BP/Blood Glucose management
• Ureteral Stent removed in Urology 4-6 weeks after transplant
• Bone Mineral Disease/Electrolytes (PTH, Vitamin D, Calcium, Phos, Mg)
• Supplement prn



45

Post-Transplant Management

• >90 days post-transplant (“Long-
Term Post”)
• Seen every 1-3 months for the 

first year, then every 3 months 
for the first 3 years

• Repatriate back to 
Nephrologist/PCP after ~3-6 
months post-transplant
• Good 

communication/coordination 
of care is essential

• Return to work/activities at 
discretion of care team 
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Post-Transplant Complications

• Elevated Cr
• Post-transplant, baseline Cr tends to be a little higher 
• Single kidney, ischemic injury (deceased donor), Kidney Quality (high KDPI), 

Calcineurin inhibitors (Vasoconstriction, ATN), size mismatch
• Allograft dysfunction
• Pre-Renal (over-diuresis, under hydration, diarrhea, GI issues)
• Post-Renal (obstruction)
• CNI toxicity
• Allograft rejection
• Acute Cellular Rejection

• Antibody Mediated Rejection 

• Recurrent Glomerulonephritis
• De Novo Renal Diseases (ATN, toxins)
• Drug induced acute interstitial nephritis
• Renal Artery Stenosis
• Infection (Pyelonephritis, BK nephropathy) 
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Post-Transplant Complications

• Proteinuria
• Recurrent Disease
• FSGS
• IgA Nephropathy
• Membranous Nephropathy
• Diabetes

• De Novo Disease
• Transplant Glomerulopathy
• Secondary FSGS
• Diabetes



48

• Renal Biopsy
• Indications
• Concern for rejection
• Unexplained rise in Cr
• Concern for BK 

nephropathy
• Evaluate for recurrent 

disease
• Proteinuria >1g/day
• Protocol Biopsy

• Risks
• Bleeding
• Damage to other organs
• Infection
• Loss of allograft (rare)

Post-Transplant Complications
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• Immunosuppression Side Effects
• ↑Blood glucose
• ↑ BP
• ↑Lipids
• ↑Weight
• ↓Magnesium levels
• ↓Phosphorus levels

Post-Transplant Complications
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Post-Transplant Complications

• NODAT (New Onset Diabetes After Transplant)
• While on dialysis, DM may be “hidden” d/t insulin metabolism and 

excretion
• Transplant kidney àgluconeogenic
• Immunosuppression can increase blood sugars (Tacrolimus, Steroids)
• Pre-existing RF may predispose recipient to DM
• Usually develops w/in first few months after transplant. Continue to 

check fasting sugars/HgbA1C. 
• Treatment
• Medical management
• Diet
• Exercise
• Weight loss
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Post-Transplant Complications

• Infection
• Increased risk of infection d/t chronic immunosuppression
• Highest risk within first 1-3 months d/t higher levels of immunosuppression, 

however, can occur any time. 
• Major cause of allograft loss and recipient death
• Common Infections
• URIs
• UTI’s 
• Most common bacterial infection s/p renal transplant

• Ureteral stents placed at time of transplant (removed 4-6 wk post-op) may cause 

UA to look positive

• Opportunistic Infections
• Cytomegalovirus (CMV)
• Polyomavirus (BK and JC virus)
• Pneumocystis jirovecci Pneumonia (PCP)
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Post-Transplant Complications

• Cardiovascular Disease
• CVD remains major cause of death and graft loss in DM renal transplant 

pts
• Risk Factors for CVD
• ESRD
• Anemia
• DM
• HTN
• Obesity
• Immunosuppressive therapies can worsen some of these risk factors
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• Anemia
• Most pts with ESRD are anemic at 

time of transplant
• Transplant factors can perpetuate 

anemia
• Surgical blood loss
• Inflammation
• DGF (Delayed Graft Function)
• Induction/Immunosuppression
• Antiviral Agents
• DC of erythropoietin stimulating 

agents
• Usually recovers in 6-12 months with 

good allograft function, however, can 
re-develop with allograft 
dysfunction, infection, and/or use of 
ACE/ARB.

Post-Transplant Complications
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Post-Transplant Complications

• Post-Transplant Erythrocytosis
• Persistently elevated Hgb/Hct after transplantation (Hgb>17, Hct>51%)
• Treatment
• ACE/ARB
• Phlebotomy (severe cases)



55

Post-Transplant Complications

• Obesity
• Many patients are obese/morbidly obese prior to transplant
• Post-transplant weight gain may be related to increased appetite, 

steroids, and feeling better in general once off dialysis. 
• Treatment
• Lifestyle modifications
• Diet
• Exercise
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Post-Transplant Complications

• Malignancy
• Increased risk of CA s/p transplant d/t immunosuppression
• 3rd most common cause of death in renal transplant recipients
• Increased risk in transplant population
• Skin Cancer 
• Highest risk

• Regular Derm screenings

• Minimize sun exposure, use UV blocking agents

• Post-Transplant Lymphoproliferative Disease (PTLD)
• Lymphoid and/or plasmacytic proliferations related to 

immunosuppression

• Most common malignancy after skin CA in SOT recipients 

• Kaposi Sarcoma
• Non-Hodgkin Lymphoma
• Liver Cancer
• Anus/Lip/Vulva Malignancies
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Vaccines

• Want patients vaccinated prior to transplant as much as possible. 

• NO LIVE or LIVE ATTENUATED vaccines after transplant

This Photo by Unknown Author is licensed under CC BY-NC

https://www.cs.columbia.edu/~smb/blog/control/index.html
https://creativecommons.org/licenses/by-nc/3.0/
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Vaccines

• DO NOT GIVE THESE VACCINES TO TRANSPLANT RECIPIENTS
• Varicella Zoster
• Intranasal influenza
• Bacillus Calmette-Guerin (BCG)
• Oral Typhoid
• Measles
• Mumps
• Rubella
• Oral Polio
• Live Japanese B Encephalitis 
• Yellow Fever
• Smallpox
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• Vaccines that are OK after transplant
• Inactive Influenza Type A and B 

(annually)
• Pneumovax (Prevnar-13 q3-5 

years)
• Haemophilus Influenza B
• Hepatitis B
• Typhoid Vi
• Inactivated Polio
• Meningococcus
• Hepatitis A
• Covid-19 Vaccine

• Consult with transplant attending 
for any vaccines being considered 
<90 days post transplant

Vaccines
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Living Donors

• Extraordinary Population that willingly 
gives up a kidney to help another in 
need (related or unrelated)

• Donor safety/health is paramount

• Separate donor team

• Inpatient s/p Donor Nephrectomy
• MUST go to 66/68 for post-op care
• Must void w/in 2 hours post foley 

removal
• Pain Management  (usually healthy, may 

not have had surgery before)
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https://www.ucihealth.org/blog/2016/01/3000-miles-to-donate-a-kidney

Living Donors

https://www.ucihealth.org/blog/2018/06/kidney-donation

https://www.ucihealth.org/blog/2016/01/3000-miles-to-donate-a-kidney
https://www.ucihealth.org/blog/2018/06/kidney-donation


62

• Protecting donor confidentiality (living 
AND deceased donors) is of vital 
importance. Must maintain recipient 
confidentiality as well.

• Exclude identifiable information about 
donors in notes, conversations with 
patients/family.

• Defer to the transplant team if the 
patient is asking about specific donor 
details.

Confidentiality
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Reference Tools
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Reference Tools
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Reference Tools
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Reference Tools
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Key Reminders

• No PICC Lines (need to preserve future access)
• STAT post-op US
• Meds are taken for the life of the organ
• Check for med/supplement interactions
• Consult Transplant Nephrology for hyperkalemia in renal transplant recipient
• Consult Transplant team prior to adding BP meds
• No Live Virus Vaccines
• Consult transplant for inactive vaccines considered <90 days post transplant 
• Donors are special population
• Confidentiality for both donors and recipients
• Key Resources

• Resident guide

• Inpatient Nursing Guide

• Transplant Team available 24/7
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Key Contacts

• Transplant Office 714-456-8441
• Open 0800-1630 M-F
• Transplant Coordinator on call 24/7 for urgent/emergent issues
• Outreach and Education Coordinator available prn

• Attendings 
• Dr. Donald Dafoe (Transplant Surgeon)
• Dr. Hirohito Ichii (Transplant Surgeon)
• Dr. Uttam Reddy (Transplant Nephrologist)
• Dr. Ekamol Tantisattamo (Transplant Nephrologist)
• Dr. Antoney Ferrey (Transplant Nephrologist)

• Transplant Resident (Green Team)
• Pager: 714-506-8000
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Thank you!
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