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Critical Issues

Complications of Brain Death
= Hypotension
= Diabetes insipidus

Managing Complications
Donor Management Protocol




Brain Death

Table 1. Incidence of Pathophysiologic Changes After Brain Stem

Death

Hypotension
Diabetes insipidus

Disseminated intravascular coagulation

Cardiac arrhythmias
Pulmonary edema
Metabolic acidosis

Smith, J Heart Lung Transplant 2004

81%
65%
28%
25%
18%
11%
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Fluid Management
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The Best Fluid

Na mmol/l | Cl mmol/l
Ringer s Lactate 133 112
Ringer s Solution 147 155
Saline 0,9% 154 154
HES 154 154
Albumin 154 154
Glucose 0 0




Too much Saline

Hypernatremia
s Cardiac function

Hyperchloremic Metabolic Acidosis
s Renal vasoconstriction




Central Venous Pressure

Final CVP. < 10 mmHG
= 44% more hearts

= 95% more lungs

= 13% more kidneys

= No negative impact on other organs

Abdelnour, J Heart Lung Transplant 2009
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Katecholamines and Allograft Survival

Kidney

Combined —— n=229 .
Single —— n=455 C_ombmed — n=206

Zero e n= 71

better indifferent worse

Stoica, Transplantation 2004




Norepinephrine and Cardiac Function

Ees mm Hg/mL

S
Ees mm Hg/mL

Survived > 1 year Died within 1 year

0,04 0,21
Norepinephrine mcg/kg/min

Stoica, Transplantation 2004




Glucose-Insulin-Potassium

sEEIE

Dobutamine

GIK

21-25

39

37/

118-121

80-89

/9

Nicolas-Robin, CCM 2008
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Evaluation of Stability and Echocardio-
graphic Assessment:
Mean arterial pressure, =60 mm Hg and
—=— Yes —  Vasoactive-drug requiremnent,
=10 pg/kg/min (DA, DOB) and
Urinary output, =1.0 ml/kg/hr and
Left ventricular ejection fraction, =45%

Instability No

;

»| Pulmonary-Artery Catheterization for Assessment

| | |

Maonitor up to the
time of procurement

Volume: Purrp: Resistance:
Pulmonary-capillary wedge Cardiac index, =2.4 liters/min Mean arterial pressure, =60 mm Hg
Goals pressure, 812 mm Hg Left ventricular stroke work index, Systemic vascular resistance,
Central venous pressure, =15 gemeters/cm?/beat 2300-1200 dynssecscm™3
63 mm Hg Urine output, =1.0 ml/kg/hr
Initial specific . N .
treatment Fluids or diuretics Inotropic agents Vasopressors
T 1
(DA, DOB, EPI) (EPI, NE)
| |

|

Goals met and stability obtained with
vasopressor- and inotropic-drug requirements,
-— Yes — =10pg/kg/min (DA, DOB), =0.05 wg/kg/min

(EPI), or =0.05 ugfkg/min (NE) and
left ventricular ejection fraction, =45%

Mo

;

Manitar up to the
time of procurement




Hormone Depletion in Brain Death

supraoptic and paraventricular hypothalamic nuclei

Vasopressin
Insulin (resistance)

Cortisol
13 and T4

Uterus

Melanocytes
skin

]
]
J |
Thyroid Suprarenal
[adrenal)




Diabetes Insipidus in Brain Death

Destruction of the posterior pituitary gland

0SS of free water
Hyperosmolarity
Hypernatremia

= Volume depletion
= Hypotension




Peptide

Which Vasopressin?

Activity in relation to
arginine vasopressin

Simplified amino acid structure

Antidiuretic-| Vasopressor-
effect effect Comment

Arginine vasopressin Cys-Tyr-Phe-Glu-Asp-Cys-Pro-L-Arg-Gly-(NH,)

Lysine vasopressin
Oxytocin

Ornithine
vasopressin

DDAVP

Cys-Tyr-Phe-Glu-Asp-Cys-Pro-Lys-Gly-(NH,)

Cys-Tyr-lle-Glu-Asp-Cys-Pro-Leu-Gly-(NH,)
Cys-Tyr-Phe-Glu-Asp-Cys-Pro-Orn-Gly-(NH,)

Cys-Tyr-Phe-Glu-Asp-Cys-Pro-D-Arg-Gly-(NH,)

100 100 ADH/AVP Piressin®?

80 60 LVP Lypressin®?

1 1 Induces myometrical contradictions

22 90 POR 8"2, esophageal varices

Desmopressin®?, increases Factor VIII

Dunser, Drugs 2003




Brain Death and Cortisol Levels

Before BD After BD

Group A Group B (pre-BD) Group B (post-BD)
(n = 20) (n = 10) (n = 17)

Baseline cortisol, wg/dL 17.0 = 6.6 23. A 85 + 6.2°
Stimulated cortisol, wg/dL 23.9 £+ 5.7 28.8 £ 9.9 16.9 = 6.3
Increment in cortisol, wg/dL 6.9 + 3.6 3 E 2. 8.3 + 4.8
Response to ACTH
Normal, n 18 O 4¢
Inadequate, n 2 :

Dimopoulou, CCM 2003




Shock Reversal and Hydrocortisone (300mg/day) in Sepsis

Treatment Control Relative risk (fixed) Relative risk (fixed)
Shock reversal at day 7 95% Cl 95%Cl
Sprung 1984 25/43 6/16 1.55 (0.78 t0 3.06)
Bone 1987 85/130 83/114 0.90 (0.76 to 1.06)
Bollaert 1998 15/22 4119 3.24 (1.30t0 8.10)
Briegel 1999 17/20 12/20 1 1.42 (0.95102.12)
Chawla 1999 16/23 9/21 1 1.62 (0.92 t0 2.85)
Annane 2002 60/151 40/149 1.48 (1.06 to 2.06)
Subtotal (95% CI) 389 339 1.22 (1.06 to 1.40)
Total events: 218 (treatment), 154 (control)
Test for heterogeneity: »?=20.38, df=5, P=0.001, /?<75.5%
Test for overall effect: z=2.75, P=0.006

Shock reversal at day 28
Bollaert 1998 15/22 7119 1.85 (0.96 to 3.56)
Briegel 1999 18/20 16/20 1.13 (0.86 to 1.46)
Chawla 1999 17/23 10/21 1.55(0.93 t0 2.58)
Annane 2002 67/151 57/149 1.16 (0.88 to 1.52)
Subtotal (95% CI) 216 209 1.26 (1.04 10 1.52)
Total events: 117 (treatment), 90 (control)

Test for heterogeneity: %2=3.01, df=3, P=0.39, /%=0.3%
Test for overall effect: z=2.31, P=0.02

Shock reversal at day 7 in trials on long course of low dose corticosteroids
Bollaert 1998 15/22 4/19 3.24 (1.30t0 8.10)
Briegel 1999 17/20 12/20 1.42(0.95102.12)
Chawla 1999 16/23 9/21 1 1.62 (0.92 1o 2.85)
Annane 2002 60/151 40/149 1.48 (1.06 to 2.06)
Subtotal (95% Cl) 216 209 1.60 (1.27 t0 2.03)
Total events: 108 (treatment), 65 (control)
Test for heterogeneity: x2=2.85, di=3, P=0.41, /2=0% 01 02 05 1 2 510
Test for overall effect: 2=3.91, P<0.00001 Favours control  Favours treatment

Annane, BM] 2004




Hormone Replacement: T3
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Organ
Odds Ratios > 1 = Higher Odds of Transplant

FIGURE 1. Odds of an organ being recovered and transplant-
ed: Hormonal resuscitation (HR) versus nonhormonal resus-
citation (NHR).

Rosendale, Transplantation 2003
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Hormone Replacement and Heart Survival
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Rosendale, Transplantation 2003
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Hormone-Replacement Therapy

Bolus Infusion
Triiodothyronine 4.0 ug 3.0 ug/hr
or

Thyroxine 20 ug 10 ug/hr
and

Methylprednisolone 15 mg/kg Repeat in 24 hr
Vasopressin 1U 0.5-4.0 Ufhr

Insulin 10 U (509 dextrose) Maintain glucose
between 80 mg/dl
and 150 mg/d|
(minimum insulin rate,

1 U/hr)

Reassess goals and stability Wood,
|dentify organs appropriate for procurement NEIM 2004




Organ Donor Management Protocol

Increases Number of Organs procured
Decreases Number of Donors lost

= Rosendale, AJT 2002

= Rosendale, Transplantation 2003

= Salim, J Trauma 2005

= Abdelnour, J Heart Lung Transplant 2009




Management Time and Heart Survival
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Cantin, Transplantation 2003




Take Home

Hypotension

= Replace fluids adequately

= Administer vasopressors carefully
= Control Diabetes insipidus

= Replace Hormons




Conclusion

Install'a Donor Management Protocol

,What is good for Heart and Lung, is also
good for Other Organs®

Save Time




Thank You




