J Korean Soc Transplant | 2014;28:51-58 | http://dx.doi.org/10.4285/jkstn.2014.28.2.51

7S H At g

HEelD ojsHeTyset
y5e - uy

LHDFSt A AL Bt
i}
Z-o A

Management and Evaluation Prior to Transplantation of Deceased Donor

Jong Hwan Jung, M.D., Sung Kwang Park, M.D. and Sik Lee, M.D.

Department of Internal Medicine, Research Institute of Clinical Medicine of Chonbuk National University-Biomedical Research
Institute of Chonbuk National University Hospital, Chonbuk National University Medical School, Jeonju, Korea

The number of people awaiting organ transplantation continues to exceed the number of organs available for transplantation,
especially at a time when kidney transplantation is recognized as the best treatment option for end stage renal disease.
There may be many reasons for this disparity of organ supply and demand, including the lack of consent, absence of an
experienced coordinator team to help in closing the widening gap between organ supply and demand, and an unstandardized
critical care management of potential organ donors. According to the report of the Korean Organ Transplant Registry in
March 2014, due to a serious organ shortage in Korea, kidneys of deceased donors with low initial estimated glomerular
filtration rate of <45 mL/min/1.73 m? (21.2%) and expanded criteria donors (18.3%) are frequently used, and the number
of wife donors and ABO-incompatible transplants for blood type O recipients is increasing. Because the number of donor
organs compared with the demand is very restricted, proper management of deceased donors in the intensive care unit has
been recognized as a critical determinant for a successful transplantation. Therefore, for successful transplantation of
harvested organs, many medical doctors who play an integral role in the transplantation process should understand the
pathophysiology of brain death-related systemic changes and well-designed management guidelines should be used prior
to transplantation of deceased donors. This article reports on brain death-related systemic changes and proper management

for preservation of function of donor organs.
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Comatose mentality
Confirmed with neurological
imaging studies

Electroencephalogram
Persistent wave of
2 pV/mm for 30 min

Brain death

Spontaneous respiration (-)

Motor response (-)
Brainstem reflexes (-)

Apnea test
PaCO, 250 mmHg

severe metabolic disorder

Without

Hypothermia <32°C,

drugs intoxication, endocrine crisis,

Fig. 1. General approach to the

01]
%

NIV

A Fol BAT & Qe
A 2853 Wabte) 2
A AL A Hol
mmHg), 2) F% A2(FAHAZ
(euvolemia), 4) PaCO, 35~45 mmHg (eucapnia), 5)
3l

0-|-4
©
N

Ir

A

AAataaZe] BA(absence of hypoxia)E FA|3==
of gt}

TS 100% A EE 95% AkAael 5% o]ibsbeba
10+ B9t JIFEE7IRE FUXR F RIFsFIIE Xilﬂ
F A OlA 100% AFA 6 L/ming 7|3 AES 31y

FoHHA], 1042 oujol] d¢hS #E3ste] A9l paCO;
ShIBE Sl =

A s gol

i oH r°*‘

wran Aol
P+ gtk Bge, AL %%—Erﬁ}ﬂﬂr zod
Agols ¥ FRAANE F7b BABTHA), HA4E 47
71 AW A% ded PEe 1gow ackw
chest Lekrg, 1),

E[AMXES] FEHAY2ISHY 3t

g 53] WA} o] Fol whgshs AukAel He e
A wak o4yl RAH 9FL A F glor
olefat el el MEks AEBA, TEF/A, )

J Korean Soc Transplant | www ksot.org

53

diagnosis of brain death.
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@ Cerebrum
- Vagal activation
» Decrease of heart rate
» Decrease of cardiac output
» Decrease of blood pressure

@ Pons

- Vagal & sympathetic activation
« Cushing reflex
* Decrease of heart rate
* Increase of blood pressure

(® Medulla oblongata
- Sympathetic over-activation
» Autonomic storm
* Increase of heart rate
« Increase of blood pressure
- Hypothalamic destruction
Truncus - Pituitary destruction
cerebri « Diabetes insipidus
« Adrenal insufficiency

Mesencephalon

Pons

Medulla
oblongata

@ spinal cord
- Sympathetic deactivation

» Decrease cardiac output : . .
« Decrease heart rate Fig. 2. The pathophysiological

« Decrease blood pressure changes according to parts which

Spinal cord

« Cardiovascular collapse are injuried in brain.
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Table 2. The guidelines of proper management of deceased donor

Cardiovascular management
Mean arterial pressure 70~90 mmHg
Short-acting beta-blocker with esmolol in hypertension
Vasodilator with nitroprusside in hypertension

g 5 glen] ool el i £z AF AJEF
8% W AgRFol Uehd & ek Halial Aol
T BAYARFZ s 2R BH] Asl2 FE]Z(cortisol) 2
FEIh A Ha o)z <l WA e 2Eud s

3 AR S7Fske] TiARE

2% Aol Yeh ] 3t
.
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mia-reperfusion injury)o] A& w FZHk-So] of7|F
P L e e R P = e A S
EAelE #ojstel B4 w444

Fluide replacement followed by vasoactive agents in hypotension

Heart rate 60~ 120 beats per minutes
Central venous pressure 4~ 12 mmHg
Central venous oxygen saturation (ScvO,) =70%
Respiratory management
Mechanical ventilation
Fraction of inspired oxygen 0.40
Tidal volume 8~10 ml/kg
Plateau pressure <35 c¢cmHO
Peak end expiratory pressure (PEEP) 5~ 10 cmHO
Arterial blood gas analysis
Ph 7.35~7.45
PaCO;, 30~45 mmHg
PaO, =80 mmHg,
O, saturation =95%
Fluid management

Avoid excess fluid replacement to avoid pulmonary edema

Renal management
Urine output 0,5~ 3 mlL/kg/hr

Early recognition and correction of diabetes insipidus (urine output >4 mL/kg/hr)
If urine output is over 4 mL/kg/hr, use synthetic analogue of arginine vasopressin 8 ng/kg IV loading dose followed by 4

ng/kg/h IV to urine output <3 mL/kg/hr
Plasma sodium 140~ 155 mEq/L

Normal concentration of plasma potassium, calcium, magnesium, phosphorous

Endocrine management
Euglycemia: plasma glucose 90~ 180 mg/dL
Hormonal resuscitation
Methylprednisolone 15 mg/kg bolus

Triiodothyronine (T3) 4 /£ g/hr bolus followed by 3 £ g/hr infusion
Arginine vasopressin 1 U bolus followed by 0.5~4 U/hr

Miscellaneous

Normothermia (core temperature should be maintained above 34°C)
Do initial baseline blood culture and repeat after 24 hours for infectious management
Pay attention to several clinical markers, including the skin examination, sputum characteristics, chest X-ray findings, and urinalysis

results for infectious management

It is important to tailor broad empiric therapy as soon as culture results are available

Target hemoglobin level >8 g/dL
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( Early and aggressive identification of potential organ donor )

g

( ICU admission and management by dedicated ICU physicians )

g

‘ 1. Monitoring of hemodynamic status and urination ’

2. Aggressive fluid resuscitation

4

( MAP <70 mmHg )

( MAP >70 mmHg )

Il

( Vasopressor J

( Supportive care J

4 4

( MAP <70 mmHg MAP >70 mmHg )

4 4

Hormonal .
replacement therapy Supportive care

4 !

Fig. 3. Protocol for aggressive do-
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| Early identification and treatment of brain-death-related complications

| nor management. Abbreviations:
ICU, intensive care unit; MAP, mean
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’ ‘ Coagulopathy ’ ‘
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