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ALLOGENEIC TRANSPLANT

 Autologous and allogeneic transplant programs started in Europe approximately 5 decades ago

 In 2017 there were over 9000 allogeneic transplants in the US

 A retrospective study of 1087 survivors showed that the cumulative incidence of any non-malignant late effect at 
5 years post allogeneic transplant was 79% with 26% of the patients have three or more late effects.

 The endocrine system is one of the most frequent targets of post transplant complications



ENDOCRINOPATHY

A disease marked by dysfunction of an endocrine gland



ENDOCRINE SYSTEM

The endocrine system consists of a group of glands and organs that 
regulate and control various body functions by producing and secreting 
hormones. Hormones are chemical substances that affect the activity of 
another part of the body. In essence, hormones serve as messengers, 
controlling and coordinating activities throughout the body.



ENDOCRINE GLANDS

 The major glands of the endocrine system, each of which produces one or more specific hormones, are the

 Hypothalamus

 Pituitary gland

 Thyroid gland

 Parathyroid glands

 Islet cells of the pancreas

 Adrenal glands

 Testes in men, and the ovaries in women

https://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/pituitary-gland-disorders/overview-of-the-pituitary-gland
https://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/thyroid-gland-disorders/overview-of-the-thyroid-gland
https://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/adrenal-gland-disorders/overview-of-the-adrenal-glands


HYPOTHALMIC-PITUITARY AXIS



HYPOTHALAMUS-PITUITARY-THYROID AXIS



HYPOTHALAMIC-PITUITARY-ADRENAL AXIS



ENDOCRINE DISEASES

 Thyroid dysfunction

 Gonadal dysfunction

 Diabetes

 Dyslipidemia

 Metabolic syndrome

 Adrenal insufficiency



ENDOCRINE DYSFUNCTION

 Hypothyroidism occurs in about 50% of irradiated patients and 30% of all allogeneic patients

 Testing includes TSH, free T3 and free T4

 Treatment consists of synthroid, daily oral supplement

 Gonadal dysfunction occurs in approximately 90% of women and 70% of men with low incidence of recovery.

 Testing includes testosterone, estradiol, LH , FSH

 Treatment consists of embryo freezing and sperm banking

 Diabetes plus glucose intolerance is estimated to occur in 11% of allogeneic patients at 5 years and 69% at 10 
years.

 Testing includes glucose levels, HgA1c

 Treatment includes oral antidiabetic agents, insulin lifestyle changes, exercise, statins, fibrates



ENDOCRINE DYSFUNCTION

 Dyslipidema occurs in approximately half of allogeneic transplant patients

 Testing includes triglycerides, cholesterol HDL/LDL, fasting blood glucose

 Treatment includes statins, fibrates, lifestyle changes

 Metabolic syndrome (hypertension, diabetes, high cholesterol, obesity) occurs in approximately 50% of transplant 
patients

 Testing includes blood pressure readings, HgA1c, HDL,LDL, weight

 Treatment includes treating the HTN, diabetes, high cholesterol, weight loss, dietary changes



ENDOCRINE DYSFUNCTION

 Adrenal insufficiency occurs in 13% of patients after allogeneic transplant. 

 Testing includes ACTH stimulation test which is IV administration of 250ug of 1-24-corticotrophin to test the adrenals. A 
lack of stimulation is defined as an abnormally low baseline blood cortisol level that does not rise above 20ug/dl and does 
not double in the hour following ACTH injection

 Treatment includes steroids twice daily low dose, usually 5 mg twice daily of prednisone that is very slowly weaned off over 
several months to a year.



BONE DISORDERS FOLLOWING ALLOGENEIC TRANSPLANT



BONE FORMATION



NORMAL BONE GROWTH



BONE DISORDERS AFTER ALLOGENEIC TRANSPLANT

Osteopenia

Osteoporosis

Avascular necrosis



OSTEOPENIA

Definition: mild thinning of the bone mass, not as severe as osteoporosis. Osteopenia 
results when formation of new bone is not sufficient to offset normal bone loss.



OSTEOPENIA



OSTEOPOROSIS

Definition: a disease in which of the density and quality of bone are reduced 



OSTEOPOROSIS



DEXA SCAN

Definition: an imaging test that measures bone density (the amount of bone mineral 
contained in a certain volume of bone) by passing x-rays with two different energy 
levels through the bone

 It is used to diagnose osteopenia and osteoporosis.

Also called bone mineral density scan, DEXA scan, dual energy x-ray absorptiometric
scan



DEXA SCAN



INCIDENCE FOLLOWING ALLOGENEIC TRANSPLANT

Osteoporosis occurs in approximately 50% of HCT recipients

 Bone loss occurs within 6-12 months following transplant

Use of corticosteroids is the strongest risk factor for osteoporosis



NON-PHARMACOLOGIC TREATMENT FOR OSTEOPOSOSIS

Weight bearing and muscle strengthening exercises

Cessation of smoking

Decreased alcohol consumption

Calcium/vitamin D supplementation

Calcium 1200mg/day

Vitamin D 2000IU daily



PHARMACOLOGIC TREATMENT OF OSTEOPOROSIS

 Biphosphonates

 RANKL inhibitor

 Estrogen agonists

 Parathyroid hormone analogues

Calcitonin-salmon



TREATMENT OF OSTEOPOROSIS



BISPHOSPHONATES



BISPHOSPHONATES

Alendronate

 Risedronate

 Ibandronate

Zoledronic acid



RANKL INHIBITOR – DENOSUMAB (PROLIA)



RANKL INHIBITOR

Denosumab if a RANK ligand inhibitor/human monoclonal antibody. It is an 
subcutaneous injection twice yearly

 It inhibits bone resorption by preventing osteoclast activation and survival.

More potent than bisphosphonates



ESTROGEN AGONISTS



ESTROGEN AGONISTS

 Raloxifene

Conjugated estrogens



PARATHYROID HORMONE ANALOGUES

 Teliparatide is a recombinant human PTH analogue.

 It mimics the physiological actions of PTH in stimulating new bone formation on the 
surface of the bone by stimulating osteoblastic activity.

 Limited to  two years due to increased incidence of osteosarcoma in rats

Abaloparatide is another new recombinant human PTH, cannot be used if patient has 
pre-existing hypercalcemia



EMERGING THERAPIES

 Romosozumab is a human monoclonal antibody that inhibits sclerostin

 Sclerostin is a protein secreted by osteoclasts to reduce bone formation by 
interfering with the proliferation and function of osteoblasts.

 Lasofoxifene is a third-generation SERM.



SCLEROSTIN INHIBITION



AVASCULAR NECROSIS

Occurs in 4%-19% of HCT survivors

AVN causes bone pain and destruction

Diagnosed by MRI 

 Treatment consists of joint preserving surgery and joint replacement surgery



AVASCULAR NECROSIS



SUMMARY

 Important to monitor pertinent lab work and scans post-transplant

 Starting around 6 months – years out

 Informing patients about these abnormalities that can occur

 Regular follow up even years after transplant

 Establishing care and/or building relationships with PCP
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