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Physiologic Changes During Brain Stem Death—Lessons for
Management of the Organ Donor

The Journal of Heart and Lung Transplantation
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Inflammation,
neuronal damage,
ischemia

A A

Macrophages
activation

-
A
.

Pulmonary oedema
Alveolar barrier disruption
Oxidative stress

* Reduced cardiac
contractility
» Hypotension
= Bradycardia

Y

Progression of
brain damage,
increased ICP

Increased ICP,
Cushing response,
progressive brainstem
Ischemia

ire

Cholinergic
neurons,
Sympathstic
neurons,
Pain fibers,
+ Cholinergic

Pathway V

T

* Increased afterload
* Arrhythmias
* [schemia
+ Contraction band
necrosis
« Takutsubo

SYMPATHETIC
STORM

>

Fig. 1 Overview of the sympathetic storm and the pro-inflammatory cascade caused by devastating brain injury with brain stem ischemia. As
brain damage progresses and intracranial pressure rises to the point where cerebral perfusion is impaired, progressive ischemic damage through
the entire brain and brain stem will cause hypothalamic activation of the autonomic system (so-called autonomic storm), characterized by a
systemic stress response with increase in drculating catecholamines. Hemodynamic repercussions: Activation of alpha-1-adrenergic receptors

Mechanical
ventiation
stress

Alveolar Epithelial
Cells damage

>
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AECG
ACVP
AArterial Blood Pressure
AUrine Output
ACentral Body Temperature,

ACapnography and Pulse Oximetry.

AAcid-Base Balance, Electrolyte, Glycaemia and Haemoglobin Concentrations
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AABG

ABUN, creatinine, and electrolyte values

AHb, HCT, WBC and platelet counts

ASerum Amylase, total Bilirubin, Alkaline Phosphates, SGOT, and
SGPT,HBsAg,HBsAb,HBcAb,HCVADb,HIV

A Coagulation profile (including PT, PTT ,INR)
AU/A & U/C

AEKG & CX-RAY
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Vasopressors and inotropes

A Catecholamines

Noradrenaline 0,1-1 Ggr/kg/min A
Predomi nddnce U
Refractory hypotension A
Adrenaline 0,01-0,1 OQgr/kg/min A
Uy depending on doses A
Mutomatic changed A

Dopamine 1- 20 Ogr/kg/min A

Di ur ey idependibdgon doses A
MAutomatic changeo A

Dobutamine 1- 20 Qyr/kg/min A
Predomi ndnce b

Low cardiac output A

A Vasopressin Bolus 1 U Infusion 0,5-4 U/h

Hormonal therapy A
Several actions A
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Hormone-replacement therapy
Bolus Infusion
w A R = N
Triiodothyronine 4.0 pqg 3.0 pgshr 5\’ a u A (I;A Wi
or
Thyroxine 20 i 10 pa‘hr
Eﬂd 1 = [ 1] V 4 A
Methylprednisolone 15 mgskg Repeat in 24 hr / @C { Oe é : u
\asopressin| 11U 0.5-4.0 U/hr
Insulin 10 U (50% dextrose) Maintain glucose N A T /R v z
batweaan 80 mg/sdl I C uw b C : A lAa. C
and 150 mg/dl
(minimum insulin rate,
1 U/hr)

b



Thoyroscine {T4)

Triaodothyronine {T3)

Methylprednisolone

Hydrocortisone

Insulin

Cy wu %1

Table 2 Commonly used drug regimens for endocrine management of the brain-dead organ donor

20 pg NV bolus

10 pgdh W maintenance

4 ug IV bolus
3 pgsh IV maintenance

1000 mg IV od

OR

15 makg IV od

OR

250 mg IV bolus

100 mog'h IV maintenance
50 mag W bolus

10 ma'h IV maintenance
OR

200 magd IV
Continuous IV infusion

Adjust dose to preset
target blood glucose

Precursor of T2

Loww intrinsic biological activity
Increased conwversion into inactive ri3
Slow onset

Auctive hormone

Rapid onset

May trigger arrhiythmias

Monitor blood glucose kevels

Cinly after bloocd sampling for tissue typing

Monitor blood glucose kevels

Only after blood sampling for tissue typing

Frequenthy measure blood glucose

At least awvoid sewvere hyperghycasmia and
large blood glucose fluctuations
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More organs procured in observational studies [37]

Mo procf in beneht in RCTs [2E]

More organs procured in observational studies [27]

Mo proof in benefit in RCTs [28]

Improwved donor hemodynamics, increased organ
procurerment. and improved graft and recipient
survival inm some observational studies [27, 40]

Mixed results from RCTs, largely neutral [40]

Lowwer wvasopressor nesd in observational study, with-
out difference in organ procurement rate [471]

Mo RCT evidence

Supported by observational studies [8, 42]
Mo RCT evidence in this population

>

' 4

W

(=

O

N imtravenous, od once daily, RCT randomiEzsed controlled trial, 773 reverse-T3
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Na:150-155  500cc A

Na:156-160: 1000cc A

Na:161-165  1500cc A

Na:166-170.  2000cc A
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Table 1 Diagnostic criteria for central diabetes insipidus

Increased urine volume Urine output » 3-4 L/day or» 2 5-30 mU/kg/h
Hypermatremia Serum sodium concentration > 145 mmal/L

Normal or increased serum asmolality serum osmolality > 305 mmol/kg

Inappropriately dilute urine Urine osmolality < 200 mmol/kg or specific gravity < 1.005°

* Whilst waiting for laboratory tests, a simple, but not 100% reliable, bedside test of urine specific gravity (SG) may be useful. In the presence of high urine output and
high serum sodium, unne 5G < 1,005 is suggestive of diabetes insipidus
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Deficit: Serum Na 1 140 *(50%* body weight in Men, 40% in women)
140
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Brain-dead patients spontaneously develop hypothermia By:

Increased heat losses (vasodilatation)

AAUAGdWEA Gay

Decreased heat production (low metabolic rate, no muscle activity)

loss of thermoregulation

y €
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