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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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ECG
CVP
Arterial Blood Pressure
Urine Output
Central Body Temperature,
Capnography and Pulse Oximetry.

PCWP

Acid-Base Balance, Electrolyte, Glycaemia and Haemoglobin Concentrations
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« BUN, creatinine, and electrolyte values

« Hb, HCT, WBC and platelet counts

« Serum Amylase, total Bilirubin, Alkaline Phosphates, SGOT, and
SGPT,HBsAg,HBsAb,HBcAb,HCVADL,HIV

« Coagulation profile (including PT, PTT ,INR)
« U/A& U/IC

« EKG & CX-RAY
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Vasopressors and inotropes

« Catecholamines
Noradrenaline 0,1-1 ugr/kg/min
Predominance a -

Refractory hypotension -
Adrenaline 0,01-0,1 pgr/kg/min -
a y B depending on doses
“‘Automatic change” -

Dopamine 1- 20 pgr/kg/min e
Diuretic, a y B depending on doses -
“‘Automatic change” -

Dobutamine 1- 20 ugr/kg/min -
Predominance 3 -

Low cardiac output -

» Vasopressin Bolus 1 U Infusion 0,5-4 U/h
Hormonal therapy -
Several actions -

G
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Triiodothyronine
or

Thyroxine

and

Methylprednisolone
Vasopressin|

Insulin

Hormone-replacement therapy

Bolus Infusion
4.0 pqg 3.0 pgshr
20 i 10 pa‘hr
15 mgskag Repeaat in 24 hr
1 U 0.5-4.0 Uhr

10 U (50% dextrose) Maintain glucose
betweaen 80 mg/dl
and 150 mg/dl

(minimum insulin rate,
1 /hr)
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Management of the Brain-Dead Organ Donor:
A Systematic Review and Meta-Analysis

Tatiana H. Rech," Rafael B. Moraes," Daisy Crispim,” Mauro A. Czepielewski,” and Cristiane B. Leitdo™

Background. The shortage of organs is a limitation for transplantation, making the care of potential organ donors
an important issue. The present systematic review and meta-analysis was carried out to assess the efficacy of inter-
ventions to stabilize hemodynamics in brain-dead donors or to improve organ function and outcomes of
transplantation.

Methods. Medline, Embase, and Cochrane databases were searched. Of 5096 articles retrieved, 39 randomized con-
trolled trials were selected. Twenty were included in a qualitative synthesis, providing data on 1277 patients. The main
interventions described were desmopressin use, triiodothyronine and methylprednisolone replacement, fluid man-
agement, vasopressor therapy, mechanical ventilation strategies, and surgical techniques.

Results. Three meta-analyses were conducted: the first included two studies and showed that desmopressin admin-
istered to brain-dead patients was not advantageous with respect to early organ function in kidney recipients (relative
risk, 0.97; 95% confidence interval [CI], 0.85-1.10; P=0%; P=0.809). The second included four studies and showed
that trilodothyronine did not add hemodynamic benefits versus standard management (weighted mean difference,
0.15; 95% CI, —0.13 to 0.42; =17.4%; P=0.304). The third meta-analysis (two studies) showed that ischemic liver
preconditioning during harvesting procedures did not benefit survival (relative risk, 1.0; 95% CI, 0.93-1.08;
*=0%; P=0.459).

Conclusion. The present results suggest limited efficacy of interventions focusing on the management of brain-dead
donors.
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Therapeutic Hypothermia in Deceased Organ Donors

and Kidnev-Graft Function

Clawus . Miermann, M. D, John Feiner, M. D, Sharon Swain, M.S. M,

R.MN., Scott Bunting, R.R.T.,

Melissa Friedman, M.S.MNM., R.MN_, Megan Crutchfield, M.P.H., Kristine Broglic, M.S., Ryutaro Hirose, MLD.,

John P. Roeberts, MDY, and Darren BMalinoeski, MM.OD.

A BSTE ACT

BACHKG RO LM D
Delayed craft funcoon, which is reporred in up to 90%: of kidney-transplant recipi-
ents, Is asscociated with Increased costs and diminished long-term grafr foncrion.
The effect thar targeted mild hypothermia in organ donors before orgcan recovery
has on the rarte of delayed graft funcoon is nnclear.

BMETH OIS
We enrolled organ donors (afrer declararion of dearh according ro nenrologic cri-
ceria) from two large donacion service areas and randomly assigned them to one
of tvwo tarceted remperatmre ranges: 34 oo 35°C (hypothermia) or 3I6.5 to IF.57C
mormocthermia). Temperamre prococols, which were initiated afrer anthorizarion
was obrained for the orcan o be donared and for the donor’s parciciparion in cthe
smady, ended when organ donors lefr the intensive care unit for organ recovery in
cthe operaring room. The primary ontcome was delayed crafi funcdon 1n the kidney
recipients, which was defined as the requirement for dialysis during the first weelk
afier transplantation. Secondary ouocomes were the rarves of Individual organs
rransplanted in each trearment sroup and the total number of organs cransplanced
from each donor.

RESWLTS
The stady was terminated early, on the recommendation of an 'ndependent data and
safery monitoring board, afier che inrerim analysis showed efficacy of hypothermia.
Ar rial rermminacion, 370 organ donors had been enrrolled (1820 in the by pochermia
groap and 1990 'n the normochermita groupl. A tocal of 572 patents recerved a kidney
cransplant (Z85 kidneys from donors in the hypothermia gronp and 287 kidneys
from donors in the normothermia groap). Delayed grafr funcdon developed in 79 re-
cipients of kidneys from donors in the hypothermia group (Z289%) and in 112 recipi-
entcs of kidneys from donors in the normocthermia group (399) (odds ratio, OG22
O5%: confidence interval, 0. 43 oo 0.92; P= 0002]).

COMCLUSIOMS

Mild hypothermiia, as compared with normothermia, 'n organ donors afirer decla-
ration of death according o neurologic criteria sicnificantly reduced che rare of delayped
graft funcrion among recipients. [(Funded by the Healcth Resources and Services
Adminiscration ; ClinicalTrials.gov number, BHOCTOLGEOFLL)
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all in Californmia; the Sscton of Surgical
Critical Care. Weterans Affairs Portland
Health Care Sycterm (BT, DB}, and the
Dhiwision of Trauma, Critical Care, and
Acute Care Surgery. Orepon Health and
Science UWniversity (OB — both in
Portlamnd; and Berry Consultants, Austin,
T [(KE.B.j. Addres=s reprint reguests to
Dr. Miermwann at the Department of
Arnesthesia and Perioperative Care and
the Department of Surgery, Division of
Transplant Surgery, Wniversity of Cali-
fornia., San Framcisoz, 521 Parnassus
Ave | Sam Framcisoo, A4 143065488 or at
Claus. miemannimwcsedw.

Dirs_ Malinoski and Miemann contributed
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Apnea Testing During Brain Death Assessment:
A Review of Clinical Practice and Published Literature

J Brady Scott RRT-ACCS, Michael A Gentile RRT FAARC, Stacey N Bennett MSN ACNP,
MaryAnn Couture RRT, and Neil R MacIntyre MD FAARC

The diagnosis of brain death is a complex process. Strong knowledge of neurophysiology and an
understanding of brain death etiology must be used to confidently determine brain death. The key
findings in brain death are unresponsiveness, and absence of brainstem reflexes in the setting of a
devastating neurological injury. These findings are coupled with a series of confirmatory tests, and
the diagnosis of brain death is established based on consensus recommendations. The drive to
breathe in the setting of an intense ventilatory stimulus (ie, respiratory acidosis) is a critical marker
of brainstem function. As a consequence, apnea testing is an important component of brain death
assessment. This procedure requires close monitoring of a patient as all ventilator support is
temporarily removed and Paco, levels are allowed to rise. A “positive’ test is defined by a total
absence of respiratory efforts under these conditions. While apnea testing is not new, it still lacks
consensus standardization regarding the actual procedure, monitored parameters, and evidence-
based safety measures that may be used to prevent complications. The purpose of this report is to
provide an overview of apnea testing and discuss issues related to the administration and safety of
the procedure. Key words: apnea testing; brain death assessment; ventilatory drive assessment; trans-
cutaneous carbon dioxide. [Respir Care 2013:58(3):532-538. © 2013 Daedalus Enterprises]



Table 4. Apnea Testing Guidelines

Absence of breathing drive is tested with CO, challenge. Documenting
a PacoOs increase to above normal is typical practice. Test requires
preparation.

Prerequisites

Normotensive

Normothermic

Euvolemic

Eucapnic (Paco, 35—45 mm Hg)

No hypoxia

No prior evidence of CO5 retention (cg, COPD, severe obesity)
Procedure

Adjust vasopressors so systolic blood pressure is 100 mm Hg. Pre-
oxygeraic 1or at lcast 10 min withh 100% oxygen so Pao, is
200 mm Hgz.

Reduce ventilator frequency to 10 breaths/min, to eucapnia.

Reduce PEEP to 5 cm H,O (oxwygen desaturation with decreasing
PEEP may suggest difficulty with apnea testing).

If Spo, remains << 95% . obtain a baseline arterial blood analysis
(Pao,. Paco,, pH., HCO; | base excess).

Disconnect patient from wventilator.

Preserve oxygenation: insert insufflation catheter through the
endotracheal tube and close to the level of the carina. and deliver
100% O, at 6 L/min.

Watch for respiratory movements for 8—10 min. Respiration 1is
defined as abdominal or chest excursions, and may include a
brief gasp.

Abort if systolic blood pressure decreases to =< 90 mm Hg.
Abort if SpoO5 is << 85%9% for = 30 s. Redo test with T-piece. CPAP
of 10 cim H,O. and 1009 O, at 12 1 /min.

If no respiratory drive is observed. repeat arterial blood analysis

after 8 min.

If respiratory movements are absent and Paco, is 60 mmm Hg (or
20 mm Hg increase in Paco, over a baseline normal Paco,) the
apnea test is positive (ie. supports the diagnosis ot brain death).

If the test 1s inconclusive but the patient is hemodynamically stable

during the procedure. the test can be repeated for 10—15 min after

another pre-oxygenation.

(From data in Reference 6.) Respir Care 2013:;58(3):532-538.
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A, Current flow trigger sensitivity and measured versus set respiratory rate. Measured respiratory rate is higher,
indicating autotriggering on current trigger settings. B, Resolution of autotriggering after initiation of pressure-iriggered
ventilation with a threshold of -2 cm H,0. Measured and set respiratory rates match, and cardiogenic oscillations are evident in
flow and pressure waveforms. Cardiogenic flow oscillations are greater in amplitude than trigger threshold. Ventilator graphic

file was downloaded from the Servo-l ventilator (Maquet, Inc).

Abbreviations: cmH_,0. centimeters of water pressure:; O, conc.. oxygen concentration; PEEP. positive end-expiratory pressure. Pmean. mean airway pressure;
Ppeak, peak airway pressure: RR, respiratory rate; O, (%), oxygen concentration; |I:E, inspiratory:expiratory ratio; MVe (I/min), exhaled minute volume; VTIi, inspired
tidal volume: VTe, exhaled tidal volume. Ventilator breath outlined in purple is triggered by cardiogenic Tlow waveform oscillation.
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Thank you for your attention
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