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Introduction

• Mortality on the waiting list for transplantation remains high.

• Organs from deceased potential donors are often refused because of 

suboptimal quality.

• Adequate donor management to maximize the number of organs that 
can be offered for donation is essential to expanding the donation pool.

Intensive Care Med (2019) 45:343–353





GENERAL CONSIDERATIONS

• Management of the potential organ donor primarily involves the use 
of conventional therapeutic and supportive measures to reverse or 
mitigate the physiologic changes that occur after brain death, 
including potentially severe autonomic and inflammatory responses.



Hemodynamic support and electrolyte 
management

• Hemodynamic instability is probably the number one challenge, or 
at least the most obvious one, in the management of the brain-dead 
donor.

• A primary devastating injury to the brain and/or brain stem results in 

a massive immediate activation of the sympathetic nervous system.

Intensive Care Med (2019) 45:343–353



Cardiovascular management

•The catecholamine ‘storm’ caused by cerebral injury 
leading to brainstem compression initially increases 
in:

• arterial blood pressure, 
• afterload,
• left atrial pressure 
• pulmonary hydrostatic pressure
• pulmonary vasoconstriction, 
• endothelial damage 
• may lead to cardiac muscle damage(40-50%)

• Intensive Care Med (2019) 45:343–353



Overview of the sympathetic storm and the pro-inflammatory cascade caused by 
devastating brain injury with brain stem ischemia



• Hypertensive autonomic storm

• Beta-adrenergic antagonists such as esmolol may ameliorate the 
cardiovascular effects and preserve myocardial function.

• Transplantation 2006,82(8):p 1031-1036



• After brainstem infarction, loss of sympathetic tone frequently leads 
to profound vasoplegia and hypotension, which if left untreated, can 
lead to 

global hypoperfusion of all solid organs.

• Therefore, the primary goal of hemodynamic management is to 
maintain 

organ perfusion through judicious use of intravenous fluids and 
vasopressors.

• Mean arterial pressure 60-65 mmHg

• Intensive Care Med (2019) 45:343–353



• As with every hemodynamic problem, identification of the cause of 
the instability (i.e. fluid depletion, reduced cardiac output, 
vasoplegia, …)

is crucial to determine the right therapy.



• Hemodynamic shock states should be evaluated using 

• invasive arterial blood pressure measurements,

• lactate levels,

• (mixed) venous oxygen saturations, 

• echocardiography to evaluate myocardial contractility

and exclude other cardiac pathology.



Intensive Care Med. 2015 March ; 41(3): 418–426
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• We studied a stroke volume-based fluid resuscitation and vasopressor 
weaning protocol prospectively on 

• 64 hypotensive donors, 
• 30 hypotensive donors treated without a protocol. 
• Stroke volume was measured every 30 minutes for 4 hours by pulse

contour analysis or esophageal Doppler.
• Clin Transplant.2020 Feb;34(2):e13784



• The protocol group received 1937 ± 906 mL fluid compared to 
1323 ± 919 mL in the control group (P = .003). 

• Mean time on vasopressors was decreased from 957.6 ± 586.2 to 
176.3 ± 82.2 minutes (P<.001).

• While more organs were transplanted per donor in the protocol 
group (3.39 ± 1.52) than in the control group (2.93 ± 1.44) (P = .268), 
the difference did not reach statistical significance.



• Randomized prospective comparative study of BR versus PCA
• 84 donors (53.1%) were randomized to BR
• 74 donors to PCA (46.8%).
• There was no difference in the intravenous fluid infused over the 4-h 

study period [BR 2271 ± 823 vs. PCA 2230 ± 962 mL; p = .77
• There was no difference in the time to wean off vasopressors [BR 

108.8 ± 61.8 vs. PCA 150.0 ± 68 min p = .07
• There was no difference in the total number of organs transplanted per 

donor [BR 3.25 ± 1.77 vs. PCA 3.22 ± 1.75; p = .90                  
• Clin Transplant.2023 August;37



Volume Assessment

• The optimal methods to assess euvolemia and exact targets have not 
been determined. 

• Traditional measures include achieving the MAP and urine output 
targets noted above, CVP 4 to 10 mmHg, or PAOP 8 to 12 mmHg.

• However, these measures can be misleading, so there is a growing 
use of noninvasive dynamic measures such as PPV or SPV.



Choices for fluid and electrolyte replacement

• Guidelines advocate use of isotonic crystalloids, such as lactated
Ringer solution, PlasmaLyte, Normosol, or 0.9 percent saline.

• The presence of a hyperchloremic acidosis may prompt selection of 
lactated Ringer solution or other bicarbonate-containing solutions.



487 renal TX 
patients,60 European 
centers,
124 dopamine
140 control
5 years follow up

Clin J Am Nephrol
12:493-501,2017.





• Prospective observational data,   2012-2018,

Analysis of 2,985 DBDs 
5,554 kidney transplant recipients from nine OPTN regions. 
Increased phenylephrine dose during donor management is 
independently associated with the risk of DGF in kidney transplant 
recipients.

None of the other vasopressors nor total combined vasopressor dose
were found to be   independent predictors of recipient DGF.



• A retrospective study was conducted by using the ICU database of one
hospital. 

• 18 patients in a total of 294 brain-dead cases were enrolled and 
administered terlipressin intravenously.

• Recruited brain-dead patients are hemodynamically unstable (MAP < 65 
mm Hg), and require high-dose norepinephrine (>0.5 μg/kg/min)
with fluid resuscitation to maintain MAP at 65∼105 mm Hg.

• Frontiers 2021



• Terlipressin significantly increased mean arterial pressure (MAP) from 69.56 ±
10.68 mm Hg (baseline) to 101.82 ± 19.27mm Hg.

• Systolic blood pressure (SBP) from 89.78 ± 8.53 mm Hg (baseline) to

133.42 ± 26.11 mm Hg (immediately before organ procurement) in all   
patients. 

• which resulted in the reduction of norepinephrine dose over time from 0.8 ±
0.2 μg/kg/min (baseline) to 0.09 ± 0.02 μg/kg/min (immediately before organ 
procurement).







Reduced myocardial function

• If the left ventricular ejection fraction is estimated at less than 45% , 
an inotropic agent, such as dopamine, dobutamine, or epinephrine, is 
used. 

• The response to treatment is assessed by serial echocardiography, 
or placement of a pulmonary artery catheter. 

• Most heart transplant centers prefer the donor to be on minimal or 
no vasopressors or inotropes during the last echocardiogram prior to 
a heart offer.



• Other frequent causes of hypotension in DBD patients include 

• hypovolemia (through 

• diabetes insipidus

• mannitol-induced osmotic diuresis

• trauma-induced hamorrhage )

• any exposed ischemic heart disease 

• potentially, central hypothyroidism

• adrenal insufficiency
• Intensive Care Med (2024) 50:964–967



Endocrine treatment

• Diabetes insipidus occurs in 46–86% of DBD patients, and manifests as 
polyuria and progressive hypernatremia, which may contribute to  
hemodynamic instability 
and (for hypernatremia ≥ 155 mmol/L) to poor liver graft function.

• Treatment consists of restoring fluid losses, and vasopressin or 
desmopressin.

• In case of vasoplegia, vasopressin is usually preferred, because 
desmopressin 
only acts on the renal V2 receptors.

• Intensive Care Med (2024) 50:964–967



• Careful attention should be paid to maintaining normal electrolyte 
levels.

• According to current guidelines, serum sodium should be maintained 
below 155 mEq/dL and potassium between 4 and 5 mEq/dL



Diabetes insipidus Management

• Desmopressin is an analog of vasopressin with a greater antidiuretic 
effect and substantially less vasopressor effect. 

• This agent is used for patients with DI who are not hypotensive.

• Initial dose of 1 to 4 micrograms is given intravenously. 

• to achieve a urine volume <4 mL/kg/hour.

• A typical dose is 1 to 2 micrograms intravenously every six hours.



DI and Hypotension

• Vasopressin is often used as part of hormonal therapy for deceased 
organ donors with hypotension, but without frank DI, although this is 
off-label. 

• A typical dosing regimen is an initial bolus infusion of 1 unit, followed 
by a continuous infusion of 0.01 to 0.1 units/minute (typical doses 
are 0.01 to 0.04 units/minute. 

• Doses >0.04 units/minute have been associated with adverse 
cardiac effects.



• A total of 10,431 donors were included. 

• AVP was infused in 7,873 (75.5%)

• Increased rate of high-yield procurement 
(50.5% vs 35.6%, P < .001).

• The use of AVP with hormone 
replacement therapy is independently 
associated with an increased rate of 
organ recovery.

• There were 12,322 donors 
included, of which 7686 received 
AVP (62.4%).

• There was a significant increase 
in high yield (≥4 organs) (51.0%
versus 39.3%, <0.001).

• Rate of successful lung recovery 
(26.3% versus 20.5%, <0.001) with 
AVP.



RED Cell Transfusion

• Intraoperative red cell transfusion is often necessary in patients with 
prior abdominal surgery, in whom the dissection of the liver and 
kidneys for organ procurement might be difficult, or in patients 
whose blood vessels are difficult to cannulate. 

• Guidelines suggest a target hemoglobin level >7 g/dL.
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• RCT ,(838 were included in the primary analysis: 

• 419 in the levothyroxine group 30 μg per hour for a minimum of 12 hours

• 419 in the saline group. 

• Hearts were transplanted from 

• 230 donors (54.9%) in the levothyroxine group

• 223 (53.2%) in the saline group (adjusted risk ratio, 1.01; 95% confidence interval [CI], 0.97 
to 1.07; P = 0.57). 

• Graft survival at 30 days occurred in 224 hearts (97.4%) transplanted from donors assigned 
to receive levothyroxine 

• 213 hearts (95.5%) transplanted from donors assigned to receive saline  



• Although brain-dead patients usually develop low triiodothyronine 
levels, this reflects increased conversion of thyroxin in to reverse T3

, typical of euthyroid sick syndrome. 

• Nevertheless, some DBD patients may develop central 
hypothyroidism, which could induce cardiac dysfunction.

• Intensive Care Med (2024) 50:964–967



Subgroup Analysis of Hearts transplanted(Primary Outcome)



Kaplan–Meier Estimates of the Proportion of Donors Continuing to 
Receive Vasopressors



• Hence, routine supplementation is not indicated, although it could

be considered in selected DBD patients with severe cardiac 
depression.

T4  20µ IV+ 10µ/h

T3  4µ IV+ 3µ/h

Intensive Care Med (2024) 50:964–967



• Central adrenal insufficiency may develop after brain death, 
manifesting as vasodilatation and hypovolemia

.

• However, many DBD patients do not develop low cortisol Levels.

• Routine hydrocortisone treatment is consequently not indicated, but 
may be considered in patients with severe vasoplegia.

• Intensive Care Med (2024) 50:964–967



• 132 consecutive brain-dead donors managed before and after changing the steroid 
protocol from 15 mg/kg methylprednisolone (HD) to 300 mg hydrocortisone (LD).

• Final Pao2 remained higher (394 mm Hg LD vs 333 mm Hg HD, P=.03); but 
improvement in oxygenation was comparable (+37 mm Hg LD vs +28 mm Hg HD, 
P=.43), as was the proportion able to come off vasopressor support (39% LD vs 47% 
HD, P=.38).

• Similar proportions of lungs (44% vs 33%) and hearts (31% vs 27%) were 
transplanted in both groups.



• In this prospective multicenter cluster study, 

• 259 subjects were included. 

• Administration of low-dose steroids composed the steroid group (n = 102).

• Mean dose of vasopressor administered after brain death was significantly lower
than in the control group (1.18 ± 0.92 mg/H  vs. 1.49 ± 1.29 mg/H: P = 0.03),

• duration of vasopressor support use   was shorter(874 min vs. 1160 min: P < 
0.0001) 

• Organ procurement rate and post-transplant graft function were not improved.



• The ACTH stimulation test was performed in the 80 patients in 

• the steroid group and in 41 patients in the control group; 

• it revealed adrenal insufficiency in 94/121 brain-dead patients (78%).

• Patient then received a 50-mg injection of hydrocortisone followed 

by a continuous infusion of 10 mg/h until the aortic clamping was 
performed in the operating room during organ retrieval.
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Intensive Care Med (2024) 50:964–967

• Hyperglycemia, common in DBD patients, is associated with poorer 

post-transplant graft function .

• However, large RCTs studying blood glucose management in DBD

patients are lacking. 



Ventilation and oxygenation

• The goal of mechanical ventilation is to 

• maintain tissue oxygenation

• protect the lungs for transplantation.



• Venous thromboembolism and stress ulcer prophylaxis — Deceased 
organ donors are at high risk for venous thromboembolism.

• As with critically ill patients, we generally use thromboprophylaxis
rather than mechanical methods and prefer low molecular weight 
heparin (eg, enoxaparin 40 mg every 12 hours) for patients with 
normal kidney function.

• Unfractionated heparin is an alternative for those with kidney failure 
or in whom cost is an issue. 

• We follow guidance for stress ulcer prophylaxis in critically ill 
patients.



• Empiric antibiotics — Empiric antibiotics may be administered based 
on the organ(s) being transplanted. 

• For lung donors, who typically have lower respiratory tract 
colonization with nosocomial pathogens, the regimen is designed to 
cover methicillin-resistant S. aureus (MRSA) and gram-negative 
pathogens with adjustment, as needed, based on microbiology data



Hypothermia versus Normothermia

• Mild therapeutic hypothermia versus maintenance of 
Normothermia.

• Normothermia may be maintained passively with blankets or with 
active rewarming (eg, forced air blankets) if necessary.

• With the loss of hypothalamic temperature regulation, the brain-
dead donor tends to be hypothermic.

• A target temperature range of 36.5 to 37.5°C is reasonable unless 
therapeutic hypothermia (34 to 35°C) is used to reduce delayed graft 
function of the kidneys.



• Therapeutic hypothermia — Mild donor therapeutic hypothermia is 
under investigation as a method to improve subsequent kidney 
allograft function, but the data are mixed.

• Traditionally, a normothermic body temperature (36.5 to 37.5°C), 
which may require active warming, has been used for organ donors. A 
few studies have suggested benefit to kidney allograft function after 
mild donor hypothermia, but others have not .



• (180 in the hypothermia group 34 to 35°C 

• 190 in the normothermia group) 36.5 to 37.5°C

• 572 patients received a kidney transplant (285 kidneys from donors in the 
hypothermia group and 287 kidneys from donors in the normothermia group). 

• Delayed graft function developed in 

• 79 recipients of kidneys from donors in the hypothermia group (28%) 

• and in 112 recipients of kidneys from donors in the normothermia group (39%) 

• (odds ratio, 0.62; 95% confidence interval, 0.43 to 0.92; P = 0.02).





• 509 low-risk donors (age <60 years; mean kidney donor profile index of 29) 

• No difference was seen between the hypothermic and normothermic donors 
(17 versus 18 percent incidence of DGF, respectively).

• Based on these data, hypothermia is of uncertain efficacy at preventing DGF, 
particularly in low-risk donors.

• Hypothermia may reduce DGF in high-risk donors; however, ex vivo pulsatile 
organ perfusion is likely a more effective intervention for this group.

• JAMA Network Open. 2024;7(2):e2353785
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Am JTransplant. 2021;21:2653–2661.
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• The effects of each preservation solution on delayed graft function 
(DGF) and 1-year transplant failure were evaluated with hierarchical 
multivariable logistic regression models.





• The DGF risk was significantly lower with IGL-1 than with all other 
solutions (odds ratio [OR] 0.55, 95% confidence interval[CI] 0.48-
0.64). 

• Conversely, SCOT was associated with a DGF risk significantly higher

• than the other solutions (OR 2.69, 95% CI 2.21-3.27) and triple that of 
IGL-1 (OR 3.37, 95% CI 2.72-4.16).

• One year after transplantation, the transplant failure rate did not

• differ significantly by preservation solution. 



• The study finally included 7640 transplanted kidneys: 

• 3473 (45.5%) preserved with Institut Georges Lopez-1 solution(IGL-
1), 

• 773 (10.1%) with University of Wisconsin solution,

• 731 (9.6%) with Solution de Conservation des Organes et Tissus 
(SCOT, organ and tissue preservation solution),

• 2215 (29.0%) with Celsior, 

• and 448 (5.9%) with histidine–tryptophan–ketoglutarate.



• .



• .



• .



• .



MANAGEMENT DURING ORGAN PROCUREMENT

• Preparation — The supportive measures (eg, monitoring, central venous 
access, arterial line, mechanical ventilation, vasopressors/inotropic agents) 
should be continued when the donor is brought to the operating room, or 
instituted as necessary in the operating room. Antibiotics that were 
initiated in the intensive care unit (ICU) should be continued as scheduled 
up until procurement. In anticipation of organ procurement, the following 
issues should be discussed between the surgical team and the clinicians 
who will be monitoring and supporting the donor during the procedure:

• ●The amount of cross-matched blood that should be available

• ●The required doses of heparin and glucocorticoids

• ●For lung procurement, the need to change/upsize the existing 
endotracheal tube, typically to size 8.0 or 8.5 mm



• Control of spinal reflexes — The brain-dead organ donor usually has a 
functioning spinal cord, and thus may exhibit unregulated sympathetic and 
motor spinal reflexes in response to stimulation.

• ●Motor reflexes – Neuromuscular blocking agents (NMBAs) are typically 
administered to prevent uninhibited motor responses to surgery. NMBAs 
should be administered in doses that result in deep neuromuscular 
blockade (ie, zero twitches using a train of four peripheral nerve 
stimulation monitor). 

• ●Sympathetic reflexes – Reflex sympathetic responses (ie, hypertension 
and tachycardia) can be controlled with vasoactive drugs, or with inhaled 
anesthetics (eg, isoflurane, desflurane, sevoflurane) if available.



DONATION AFTER CIRCULATORY DEATH

• . Donation after circulatory death (DCD, can be considered when 
organ donation is desired for a patient who does not meet neurologic 
criteria for brain death but has (no hope of viable recovery and the 
decision has been made to withdraw life-sustaining treatment. 



• The longer the time between withdrawal of life support and declaration of 
death, the greater the warm ischemic injury to the organs to be procured.

• Warm ischemic time can be calculated from the time of onset of 
hypotension or hypoxemia until the time the organs have been cooled, 
although some centers advocate calculating the time from when the 
support is withdrawn until the time the organs are cooled.

• Ideally, warm ischemic time should be no longer than 30 minutes for 
livers and 60 minutes for kidneys and lungs. 

• If the patient does not expire after 60 minutes, the patient may be 
returned to the intensive care unit (ICU).

• .



Role of normothermic regional perfusion (NRP) in DCD

• Normothermic regional perfusion involves perfusing organs in situ using 
extracorporeal membrane oxygenation after circulatory death is declared in 
order to improve organ viability and transplant outcomes.

• Once the donor is declared dead by circulatory criteria, cessation of circulation to 
the brain is ensured via clamping, ligation, or division of the cerebral vessels from 
the aortic arch. 

• Subsequently abdominal and/or thoracic organs are perfused using ECMO.

• NRP allows for assessment of organ viability prior to procurement and has 
potential to increase the number of transplantable organs.

• NRP has been associated with improved graft function and reduced rates of 
delayed graft function for kidneys, livers, and pancreas.



• .





• The results of this review show that aNRP is feasible and safe in both uDCD
and cDCD.

• All available studies demonstrated successful implementation of the

technique into clinical practice.

• Function and outcomes after kidney and liver transplantation using aNRP
appear superior to non-aNRP DCD donors, when comparing data to 

large cohorts described elsewhere.

• Some studies found increased survival and lower complication rates.

• . Transplantation 104.9 (2020): 1776-1791



• . During aNRP, the cellular energy status was found to increase due to 
partial

restoration of ATP content, which suggests that the ischemic injury 
obtained during the warm ischemia time can be partially reversed prior to 
transplantation

• Therefore, an ‘ischemic preconditioning’ effect can be observed, when 
using aNRP.

• Not only intracellular adenosine levels rise, but also a significant decrease 
in

xanthine levels, as an important nucleotide degradation product, has been
observed.



• Overall, the flow for aNRP was targeted at>1.7L/min. 

• The majority of studies used normothermic perfusion (36-37°C) 
during aNRP.

• .



• . After aNRP and procurement, preservation of grafts during Cold 
Ischemia Time (CIT) has been managed differently per country. 

• In France, ex-situ Hypothermic MachinePerfusion (HMP) is 
systematically used for kidney-grafts.

• Del Rio et al.described that 33% of kidneys analysed in their Spanish 
National registry cohort, were subjected to HMP.



• In this national, multicenter, and controlled trial, 80 pairs of kidneys 
recovered from brain-dead deceased donors were randomized to 
cold storage or machine perfusion, transplanted, and followed up for 
12 months.

• The primary endpoint was the incidence of DGF.

• Secondary endpoints included the duration of DGF, hospital stay, 
primary nonfunction, estimated glomerular filtration rate, acute 
rejection, and allograft and patient survivals

• .                                     Transplantation Direct 2017;3



• . The incidence of DGF was lower in the machine perfusion compared with 
cold storage group (61% vs. 45%, P = 0.031). 

• Machine perfusion was independently associated with a reduced risk of 
DGF (odds ratio, 0.49; 95% confidence interval, 0.26-0.95).

• Mean estimated glomerular filtration rate tended to be higher at day 28 
(40.6 ± 19.9 mL/min per 1.73 m2 vs 49.0 ± 26.9 mL/min per 1.73 m2 ; P = 
0.262) and 1 year (48.3 ± 19.8 mL/min per 1.73 m2 vs 54.4 ± 28.6 mL/min 
per 1.73 m2 ; P = 0.201) in the machine perfusion group.

• No differences in the incidence of acute rejection, primary nonfunction
(0% vs 2.5%), graft loss (7.5% vs 10%), or death (8.8% vs 6.3%) were 
observed.



• Conclusions. In this cohort of recipients of deceased donor kidneys 
with high mean cold ischemia time and high incidence of DGF, the use 
of continuous machine perfusion was associated with a reduced risk 
of DGF compared with the traditional cold storage preservation 
method.



• .



• . Eighteen studies met the inclusion criteria, including seven RCTs (1475 kidneys) 
and 11 non-RCTs (728 kidneys).

• The overall risk of delayed graft function was lower with hypothermic machine 
perfusion than static cold storage (RR 0·81, 95 per cent c.i. 0·71 to 0·92; P = 
0·002). 

• There was no difference in the rate of primary non-function (RR 1·15, 0·46 to 
2·90; P = 0·767). There was a faster initial fall in the level of serum creatinine with 
hypothermic machine perfusion in two RCTs, but not in another. There was no 
relationship between rates of acute rejection or patient survival and the method 
of preservation.

• Conclusion: Data from the included studies suggest that hypothermic machine 
perfusion reduces delayed graft function compared with static cold storage. 

• There was no difference in primary non-function, acute rejection, long-term 
renal function or patient survival. A difference in renal graft survival is uncertain.



• .



• .



• In kidney transplantation, ischemia/reperfusion injury (IRI) is 
known to underlie the clinical entity of delayed graft function (DGF).

• IRI is a multifactorial inflammatory condition with underlying factors that 
include

• hypoxia, 
• metabolic stress, leukocyte extravasation,
• cellular death pathways,
• activation of the immune response. 

• .



• .





• . Animals were divided into 3 donor-treatment groups:

• G1 - vehicle,   G2 - rhC1INH+heparin,     G3 - heparin.

• G2 donors showed significant reduction in classical complement 
pathway activation and decreased levels of TNFα and MCP1.



• .



• .



• DGF was diagnosedin 4/6 (67%) G1 recipients, 3/3 (100%) G3 recipients, and 0/6 
(0%) G2 recipients (P = .008).

• In addition, G2 recipients showed superior renal function, reduced

• sC5b-9, and reduced urinary NGAL in the first week posttransplant.

• We observed no differences in incidence or severity of graft rejection between 
groups. 

• Collectively, the data indicate that donor-management targeting complement 
activation prevents the development of DGF. 

• .



prospective, randomized, double-blind, placebo-controlled 
clinical trial

influence of EPO-α administered intraoperatively on the outcomes

• EPO-α (n=36) or placebo (n=36) 
The incidences of DGF, slow graft 
function, and immediate graft 
function did not significantly 
differ between the treatment 
and control groups.

• The groups had similar levels of 
urinary biomarkers





• . Abstract: Introduction: Recombinant P-selectin glycoprotein ligand 
IgG fusion protein, rPSGL-Ig (YSPSL), a fusion protein of human P-
selectin ligand and IgG1-Fc, blocks leukocyte adhesion and protects 
against ischemia reperfusion injury (IRI) in animal models.

• Patients and Methods: This randomized 15-center, double-blind, 59-
patient Ph2a study assessed YSPSL’s safety in recipients of deceased-
donor kidney allografts and its potential efficacy in improving early 
graft function. Two doses and two dosing modalities were evaluated.



Clin Transplant Res 2024;38:18-22



Clin Transplant Res2024;38:18-22

• .
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Additional interventions to improve lung function

• . Donor management protocol – A comprehensive lung-protective donor management 
protocol at one OPO's organ recovery center demonstrated a significant increase in lung 
procurement rate (lungs donors/all brain-dead donors) from 19.8 percent (prior to 2008) to 
33.9 percent (after the protocol was started, 2009 to 2016) [33]. 

• The national average of lungs procured/brain-dead donor is 22 percent. 

• The protocol included 

• low tidal volume (6 to 8 mL/kg ideal body weight), low flow rates (25 to 30 L/min), 
inspiratory:expiratory ratio (I:E) 1:1,

• peak pressures <30 mmHg,

• and PEEP 8 to 10 cm H2O.

• It also included 

• intrapulmonary percussive ventilation every four hours,

• frequent bronchoscopy to remove secretions, 

• recruitment maneuvers (PEEP up to 15 cm H2O), 

• and pulmonary ultrasound to evaluate for pulmonary edema. Further study is needed to 
confirm these results



• Prone ventilation –

• Basilar opacities and/or atelectasis was present in 75 percent of the 
donors, and significantly decreased in the donors after prone 
ventilation .

• Prone ventilation should be considered in the hypoxemic donor with 
basilar opacities on a chest radiograph or CT scan.

• .



• Ex-vivo lung perfusion (EVLP) – If the arterial oxygen tension/fraction 
of inspired oxygen (PaO2/FiO2) ratio remains below 300 after intensive 
lung donor management, EVLP may be an option after lung 
procurement to recondition lungs, improve oxygenation, and increase 
pulmonary compliance, thus improving acceptability of otherwise 
unacceptable lung allografts, as discussed separately.


