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Endocrine Failure After Brain Injury  

• Anterior pituitary dysfunction prevalence 30%1

• Abnormal function in one anterior pituitary axis in 53%2

• Estimated incidence hormonal reduction in TBI3

– Adrenal 15% • Vasopressin 3% - 37%

– Thyroid 5 - 15% • Gonadal 25% - 80%

– Growth Hormone 18%

• Associations

– Impaired aerobic metabolism

– Increased anaerobic metabolism

– Increased lactate production

– Depletion high energy phosphates

1. Schneider J Neurotrauma 2005; 22: 937-946.

2. Dimopoulou Int Care Med 2004; 30: 1051-1057.

3. Powner Neurocritical Care 2006; 5: 61-70.
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Hemodynamic Effects of T3

• Mediated by up-regulation 
of sarco-endoplasmic 

reticulum Ca2+ ATPase 
(SERCA). 

• Independent of the beta-

adrenergic signaling 

pathway. 

• Ameliorates post-

ischemic cardiac 
dysfunction

• Improves contractile 

performance after 
excessive catecholamine 

stimulation

Ririe DG et al. Anesthesiology 1995;82:1004-12.
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Glucocorticoids

McLean KM et al. J Heart Lung Transplant 2007;26:78-84.

Lyons JM et al. J Heart Lung Transplant 2005;24:2249.

• Membrane stabilizer
• Block up-regulation 

of inflammatory 

cytokines
• Maintains cardiac 

contractility – LV 

pre-load recruitable

stroke work (PRSW)
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Hemodynamic Effects of Hormone 
Resuscitation

Hing AJ et al. Am J Transplant 2007;7:809.
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Hemodynamic Effects of Hormone 
Resuscitation

Hing AJ et al. Am J Transplant 2007;7:809.
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Potential Organ Donor Management

Hormonal Therapy (Human)

T3- Cortisol- Insulin

• Unsuitable TXP               20% 0%

• Dopamine ug/Kg/min    14 → 19                     27 → 13

• CV Fxn → ↑ 2x Cardiac output

• EKG abnormal               Persisted                     Improved

• MAP                          → 56mmHg →86mmHg 

• CVP                                     → 11mmHg → 7mmHg (↓ 35%)

• HR                                       → 67 → 91 (↑ 35%)

• HCO3 Required                ↑ 100%                         ↓ 95%

• Lactate                               NR                       5.1 → 2.4 (↓ 52%)

• Temp                                 → 330 → 360

Novitzky Transplantation 1987; 43:852-854

Standard (26) Hormone (21)
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.

� T3: 4 g bolus + infusion at 3 

g/hour
� Vasopressin: 1 unit blous + 

infusion at 0.5-4 units/hour 

(titrate to SVR 800-1200)

� Methylprednisolone: 15 
mg/kg bolus

� Insulin: 1 unit/hour minimum 

(titrate to BS 120-180 mg/dL)

Rosengard BR et al. Am J Transplant 2002;2:701-711.
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CONSORT: Hormone Resuscitation

Venkateswaran RV et al. Eur Heart J 2009;30:1771.
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CONSORT: Hormone Resuscitation 
and Cardiac Output

Venkateswaran RV et al. Eur Heart J 2009;30:1771.
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CONSORT: No effect of HR on CO 

Venkateswaran RV et al. Eur Heart J 2009;30:1771.

Tri-iodothyronine Methylprednisolone
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Meta Analysis of Hormone 
Resuscitation

Macdonald PS et al. Crit Care Med 2012;40:1635.

• 16 Case series
• 7 Randomized trials

• 4 Placebo controlled
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Thyroid Hormone

Novitzky D et al. Semin Thorac Cardiovasc Surg 2015;27:123-32.
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Increased Procurement

Novitzky D et al. Transplantation 2014;98:1119-27.
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Thyroid Hormone

Novitzky D et al. Semin Thorac Cardiovasc Surg 2015;27:123-32.
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Donor Resuscitation
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Donor Resuscitation
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Hypothermia

J Heart Lung Transplant 2011;30:1203-4.
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Hypothermia

Annu Rev Med. 2011;62:79-93.
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Hypothermia

White CW Am J Transplant 2016;16:773.
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Other Means
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Conclusions

• Cardiac dysfunction is common following brain 

death

• Hemodynamic-guided resuscitation of the brain 

dead donor increases organ recovery 

independent of hormone therapy

• Role of HR in hemodynamically stable donors is 

uncertain

• Vasopressin rather than NE is the agent of 

choice
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Effect of CVP on OTPD

Abdelnour T et al. J Heart Lung Transplant 2009;28:480-5.
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Outline

1. Hormone depletion is a consequence of brain death

2. Endocrine failure is common & associated with adverse biologic effects

3. Several lines of evidence that HR should be beneficial

1. Hemodynamic effects of Thyroid hormone – look up 

2. Hemodynamic effects of corticosteroids – look up Lyons, look up McLean

4. Animal studies 

5. Human study – Novitzky

6. Crystal City consensus

7. Prospective clinical trials

8. Meta analysis look up Randell trial possibly harmful

9. Large database analysis

10. Current protocols

11. Hypothermia – case

12. Moderate hypothermia in DCD


