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CASES

65-year-old man, h/o ESRD s/p renal transplant 
presents with decreased urine output

22-year-old woman, h/o toxin mediated liver failure 
s/p liver transplant presents with fever and fatigue

26-year-old transwoman, h/o ALL s/p stem cell 
transplant presents with fever, rash, and diarrhea



OBJECTIVES

Discuss

Discuss the 
epidemiology of  
transplants in 
United States

Review

Review basic 
principles of  solid 
organ and 
hematopoietic 
transplant

Categorize

Categorize 
common 
transplant 
complications

Formulate

Formulate an 
initial approach to 
evaluation, work 
up, and treatment 
of  transplant 
complications



REFERENCES AND HIGH YIELD FIGURES



TRANSPLANT TIMELINE

first kidney 
transplant in a 
dog

1902

first kidney 
transplant

1954

first allogeneic 
stem cell 
transplantation

1957

first lung 
transplant

1963

first liver 
transplant

1967

first heart 
transplant

1967

organ donor 
program 
established

1968

first successful 
lung transplant

1971

FDA approval 
of  cyclosporine

1983

first pediatric 
lung transplant

1987

FDA approval 
of  tacrolimus

1984



EPIDEMIOLOGY

• Kidney > Liver > Lung > Heart > 

Pancreas

• 245k living kidney transplant patients

• 100k living liver transplant patients

• 110k living hematopoietic cell 

transplant patients

• 230+ Transplant centers in the US





INDICATIONS FOR TRANSPLANTS

KIDNEY 

FAILURE

LIVER 

FAILURE

HEART 

FAILURE

LUNG 

FAILURE

PANCREAS 

FAILURE

LIQUID 

TUMORS



SIMPLIFIED 

REQUIREMENTS 

FOR 

TRANSPLANT 

PATIENTS

Medical adherence

Lifestyle modifications

Sobriety

Support system

Commitment to the process



TRANSPLANT COMPLICATIONS

Organ specific

Mechanical and anatomic issues

Rejection

Medication side effects

Infections

Contacting the transplant team

Acute <1 month

Intermediate 1-6 months

Chronic >6 months



TRANSPLANT HISTORY

• When was their transplant?

• Where is their transplant?

• Where was their transplant?

• Who did their transplant?

• Current medications?



MECHANICAL 

COMPLICATIONS

• Blood supply

• Organ specific function

• Denervation



NOMENCLATURE

Orthotopic 
vs 

heterotopic

Allograft vs 
autograft

Deceased 
donor vs 

living donor



MECHANICAL COMPLICATIONS: 
KIDNEY TRANSPLANTS

• Renal artery stenosis and thrombosis

• 10% rate

• Peri-transplant hematoma

• 2-3% rate

• Ureteral obstruction

• 3-6%

• Lymphocele

• 5-15%



MECHANICAL 
COMPLICATIONS: 
LIVER TRANSPLANTS

• Thrombosis and stenosis of  the 

hepatic artery

• 4-12% rate

• Biliary strictures anastamotic vs 

non anastamotic

• 4-20% rate

• Biliary leaks and bilomas

• 2-25% rate



MECHANICAL COMPLICATIONS: 
HEART TRANSPLANTS

• Allograft vasculopathy

• 30-70% of  patients

• Denervation

• Decreased vagal tone

• Bradycardia (no atropine)

• Decreased sensation

• Tachyarrhythmia

• >20% of  patients

• Beware CCBs



MECHANICAL 
COMPLICATIONS: 
LUNG TRANSPLANTS

• Airway anastomosis

• 30-70% rate

• Arterial/Venous stenosis 

and thrombosis

• Rare but morbid

• Phrenic nerve dysfunction

• 3-10% rate

• Pneumothorax, 

hemothorax, chylothorax



ANATOMIC COMPLICATIONS EXAM & IMAGING

Transplanted Kidney

• Usually heterotopic

• Bedside ultrasound

• Doppler ultrasound

• CT angiogram

Transplanted Liver

• Usually orthotopic

• Bedside ultrasound

• Doppler ultrasound

• CT angiogram

• MRCP

• ERCP



ANATOMIC COMPLICATIONS EXAM & IMAGING

Transplanted Heart

• Orthotopic

• Bedside ultrasound

• ECHO

• CT angiogram

Transplanted Lung

• Orthotopic

• Bedside ultrasound

• Chest X-ray

• CT angiogram



REJECTION

Hyperacute

This happens in 
the operating 

room

Acute

First months to 
weeks

Looks like 
native organ 

failure

Chronic

Can look like 
native organ 

failure

Often a much 
slower burn

Graft versus 
host disease

By far most 
common in 

hematopoietic



GRAFT VS HOST DISEASE

• T cells in the donor graft are activated

• Recognize the donor recipient as foreign and 

attack

• Skin symptoms – rash, desquamation

• Liver injury – pain, decreased function

• Gastrointestinal tract – diarrhea, vomiting



EVALUATING FOR REJECTION

• CBC, CMP, Lipase

• INR

• CRP, ESR

• Troponin, BNP

• ULS, CT

• Biopsy



EVALUATING FOR REJECTION



TREATMENT OF 
REJECTION

• Treat any organ failure emergencies

• Contact the transplant team

• High dose steroids

• 500-1000 methylprednisolone

• Immunosuppressants

• Mycophenolate, tacrolimus, sirolimus, 

thymoglobulin, or antibody-mediated treatment



MEDICATIONS

Transplant Success

Infection

Side effects



IMMUNOLOGIC 

PATHWAY 

REVIEW



MEDICATIONS

• Induction phase is 3-12 months

• Typically, triple therapy

• Maintenance phase

• Goal of  1-2 meds alone

• Many transplant services have their 

own pharmacist because of  the 

complexity of  these medications 





• Renal effects

• Metabolic syndrome 

• Malignancy

• Bone, joint, and tendon disease

• Med med interactions

• CCBs, Amiodarone, Statins

• Macrolides/Aminoglycosides

• AEDs, phenobarbital, phenytoin, 

carbamazepine



NEW ONSET DIABETES AFTER 
TRANSPLANT (NODAT)
• Common, happens in 5-40% of  patients

• Kidney, liver, lung, up to 30%

• Heart up to 40%

• Mostly related to rejection medications

• Decreased secretion of  insulin

• Increased insulin resistance

• Similar mechanism to Type 2 DM

• Hyperglycemic emergencies in the early post transplant 

phase



INFECTIONS

Most common 
complication

Affects 25-80% in 
the first year

Symptoms may 
not be typical i.e. 

no cough, less 
pain

Fevers are less 
common (up to 

40% without 
fever)

Leukocytosis is 
often absent

Must maintain a 
high suspicion



INFECTIONS



DIAGNOSING INFECTIONS

• All the basic labs you would already send

• Attention to the neutrophil count

• CXR, Urinalysis, viral panel

• Blood and urine cultures

• Consider LP if  any meningitic symptoms

• Extended viral testing CMV, HZV, HSV, EBV

• Stool testing 

• Other causes of  fever

• Rejection, thrombus, meds, malignancy



TREATING INFECTIONS

• Late period are more likely to be typical infections

• Early/Intermediate period

• Low threshold for broad spectrum antibiotics

• Consider treatment for fungal/viral disease

• Low threshold for admission

• Resuscitate as you already would



CONSULTATION

• Contact the transplant team early

• Discuss testing & imaging options

• Assist with medication decisions

• Help with disposition and follow up planning

• Low threshold to transfer if  needed



IN SUMMARY

• Each transplanted organ brings unique anatomic and function specific complications, and you 

already know how to evaluate and treat most of  these

• We tend to see acute, intermediate, and chronic phases of  complications

• Maintain high suspicion for rejection and infection

• Symptoms may be muted because of  anatomic, immunologic, and medication related issues

• Test broadly and consult early, especially if  you are worried

• Transplant meds can cause renal, metabolic, malignancy, soft tissue, and med med interactions



CASES

65-year-old man, h/o ESRD s/p renal transplant 
presents with decreased urine output

22-year-old woman, h/o toxin mediated liver failure 
s/p liver transplant presents with fever and fatigue

26-year-old transwoman, h/o ALL s/p stem cell 
transplant presents with fever, rash, and diarrhea



THANK YOU & REFERENCES
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