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Abstract 

Purpose: 

To provide a practical overview of the management of the potential organ donor in the intensive care 

unit.  

Methods:  

Seven areas of donor management were considered for this review: Hemodynamic management; 

Fluids and electrolytes; Respiratory management; Endocrine management; Temperature 

management; Anaemia and coagulation; Infection management. For each subchapter, a narrative 

review was conducted.  

Results and conclusions:  

Most elements in the current recommendations and guidelines are based on pathophysiological 

reasoning, epidemiological observations, or extrapolations from general ICU management strategies, 

and not on evidence from randomized controlled trials. The cardiorespiratory management of brain-

dead donors is very similar to the management of critically ill patients, and the same applies to the 

management of anaemia and coagulation. Central diabetes insipidus is of particular concern, and 

should be diagnosed based on clinical criteria. Depending on the degree of vasopressor dependency, 

it can be treated with intermittent desmopressin or continuous vasopressin, intravenously. 

Temperature management of the donor is an area of uncertainty, but it appears reasonable to strive 

for a core temperature of >35°C. The indications and controversies regarding endocrine therapies, in 

particular thyroid hormone replacement therapy, and corticosteroid therapy, are discussed. The 

potential donor should be assessed clinically for infections, and screening tests for specific infections 

are an essential part of donor management. Although the rate of infection transmission from donor to 

receptor is low, certain infections are still a formal contra-indication to organ donation. However, new 

antiviral drugs and strategies now allow that organ donation from certain infected donors can be done 

safely.   
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Introduction 

Mortality on the waiting list for transplantation remains high [1]. Efforts to increase organ donation 

rates in the population, such as opting out laws or campaigns to promote donation consent, are part 

of the solution to this challenge. Other important elements involve the early identification of potential 

donors, and including organ donation as an option in the end of life care of every intensive care unit 

(ICU) patient [1]. On the other hand, organs from deceased potential donors are often refused because 

of suboptimal quality [2]. Adequate donor management to maximize the number of organs that can 

be offered for donation are essential to expand the donation pool. Such management may ensure an 

optimal future function in the recipient, and can be viewed as an ultimate form of respect towards the 

donor and his family, because it involves meticulous care for the bodily functions of the deceased.   

Protection and optimization of organ functions is at the heart of intensive care medicine. The 

timeframe between brain death diagnosis and referral to the operating room for procurement 

provides a window of opportunity to apply interventions that can preserve and even improve organ 

function. The role of intensivists in this process is key. The purpose of the present review is to provide 

a practical and yet critical overview of general interventions and organ-specific measures to maximize 

the chance of success of transplantation.   

Hemodynamic management 

The hemodynamic response after brain death is well-described [3, 4], and 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 brain and/or brainstem results in a massive immediate 

activation of the sympathetic nervous system, leading to an increase in arterial blood pressure and 

cardiac afterload, followed by left atrial pressure elevation, increased pressure in the pulmonary 

capillary bed, pulmonary vasoconstriction, and endothelial damage [3] (Figure 1). This sympathetic 

storm may lead to cardiac muscle damage [5], and contribute to respiratory problems, described 

below. In a small retrospective cohort study, Esmolol was used to mitigate this response [6], but needs 

stronger evidence before it can be broadly recommended. Thereafter, vasoplegia becomes the most 

dominant hemodynamic feature, requiring fluids and/or vasopressors. Brain stem death includes the 

vagal nuclei, and therefore only the sympathetic nervous system influences the heart rate. An 

intravenous injection of atropine will fail to increase the heart rate after brain stem herniation [7]. 

Endocrine changes might contribute to fluid depletion or vasoplegia. The specific fluid and endocrine 

management of the brain-dead donor will be described in the sections below.  

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. There are no major 
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studies dictating which types of monitoring should be applied in brain-dead donors [8], but it is 

common sense that hemodynamic shock states should be evaluated using invasive arterial blood 

pressure measurements, lactate levels, (mixed) venous oxygen saturations, and echocardiography to 

evaluate myocardial contractility and exclude other cardiac pathology. Serial echocardiography can be 

used to assess potential recovery in neurogenic stunned myocardium, and guide continued support in 

potential donors [9], which may increase the number and quality of donor hearts. In some cases, 

specific invasive monitoring with pulmonary artery catheter (PAC) [8] or arterial waveform analysis 

based techniques [10] can be useful to steer management. It is difficult to set universal hemodynamic 

treatment goals for all donors, and the recommended mean blood pressure targets of 60-70 mmHg [2, 

8] are not based on evidence from randomized controlled trials (RCTs). In the Monitoring Organ Donors 

to Improve Transplantation Results (MOnIToR) RCT, stopped prematurely due to lack of resources,  

management based on blood pressure, pulse pressure variation, and cardiac index targets was not 

superior to conventional therapy in increasing the number of organs transplanted per donor [11].  

Guidelines propose dopamine as the catecholamine of choice, and to use norepinephrine sparingly 

because of theoretical concerns that it may increase pulmonary capillary permeability, induce 

excessive mesenteric or coronary vasoconstriction, or increase the afterload of the left heart [8]. In a 

small prospective trial where brain-dead cardiac donors were weaned of norepinephrine and switched 

to dopamine and/or vasopressin, norepinephrine exposure was associated with reduced end-systolic 

elastance, which was in turn associated with worse cardiac graft function and worse survival at 1 year 

in heart transplant recipients [12]. An RCT of low-dose dopamine (4 µg/kg/min) in 264 brain-dead 

kidney donors, resulted in a significantly reduced need for dialysis in the recipient of the dopamine-

treated grafts [13]. Patients on norepinephrine > 0,4 µg/kg/min or other adrenergic agents, were 

excluded from this study, and 78,4% and 85,8% of donors received concomitant norepinephrine in the 

dopamine and control groups respectively. A recent retrospective study of 135 kidney donors found a 

similar rate of catecholamine use of 85,8% (dopamine 60%, noradrenaline 49%, dobutamine 11%, 

adrenaline 3%) [14], while only noradrenaline, and not dopamine, was associated with a decreased 

incidence of graft loss. Apparently, several combinations of vasopressors and catecholamines are being 

used in donors, and in the absence of RCTs comparing their effect on graft outcomes, the superiority 

of one regimen over the other is not established.     

Fluids and electrolytes 

Hypovolemia is a frequent finding in the potential organ donor, because of profound peripheral 

vasodilatation and central diabetes insipidus (CDI), consequent on brain death-related central 

sympatholysis and hormone dysregulation, respectively. Donor management guidelines emphasize 

the importance of the prevention or immediate correction of hypovolemia to maintain perfusion in 
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potentially transplantable organs [8, 15]. Brain death-related pathophysiological changes make the 

clinical assessment of volume status in organ donors even more challenging, compared to general ICU 

patients [16]. Appropriate monitoring is essential to guide fluid replacement, but optimal monitoring 

modalities remain undefined [1, 7, 13].  The negative results of the multicentre MOnIToR trial, make it 

difficult to make specific recommendations with regards to fluid resuscitation targets [11]. Euvolemia, 

even while this is an ill-defined concept, is the primary therapeutic goal, and isotonic crystalloid 

solutions are the preferred choice for volume replacement in the organ donor. In the absence of 

evidence of superiority of one over the other, 0.9% saline or lactated Ringer solution are both 

recommended [8]. Starch based synthetic colloids should be avoided, because of their known adverse 

effects in critically ill patients generally [17, 18], and because hydroxyethyl starch has been associated 

with a 41% increase in the risk of delayed graft failure after renal transplantation [19].  A perceived 

challenge in volume management is the potential for a conflict between treatment goals for kidney 

and lung donation. Traditionally, aggressive fluid resuscitation was believed to result in improved 

kidney retrieval rates, while a conservative fluid replacement strategy benefited lung procurement. 

However, in a recent cohort study, a lung-targeted management strategy, including a restrictive fluid 

balance, had no adverse effect on kidney graft survival compared against historical controls  [20].  

CDI is an early sign of brain death-related endocrinopathy, and is reported in 46% to 86% of brain dead 

organ donors [16]. It is a consequence of failure of posterior pituitary function and depletion of anti-

diuretic hormone (ADH), and is characterized by polyuria, hyperosmolality, and hypernatremia. Other 

causes of high urine output and hypernatremia, such as osmotic diuresis secondary to hyperglycaemia 

or prior administration of mannitol, should be excluded, and the diagnosis of CDI confirmed using 

established clinical criteria (Table 1), prior to commencing treatment. CDI should be treated with 

desmopressin or vasopressin depending on the patient’s clinical status [21]. Desmopressin (1-

deamino-8-d-arginine vasopressin) is a vasopressin analogue with greater affinity for the V2 receptor. 

It has a primary antidiuretic action and is the preferred choice for CDI in the absence of hypotension. 

Dosing is largely empirical. Small doses minimize over-prolonged action and risk of hypervolemia, and 

can be repeated to obtain the desired clinical effect [22]. In practice, an initial IV dose of desmopressin 

1–4 μg is usual, repeated as necessary until urine volume and serum sodium concentration come under 

control. If further correction of hypernatremia is required once volume status is stabilized, hypotonic 

fluids such as 5% dextrose can be considered while being mindful to avoid hyperglycaemia. 

Vasopressin infusion is indicated when CDI occurs in association with hypotension refractory to fluid 

resuscitation; it acts equally at all three vasopressin receptors so has pressor in addition to antidiuretic 

actions. Vasopressin use is associated with increased organ retrieval rates, although it is not known 

whether this effect is related to its reversal of hypotension, treatment of CDI, or both [23]. Maintaining 
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serum sodium <155 mEq/L during the management of CDI is recommended because some studies 

report worse liver graft survival with higher concentrations [8]. 

Respiratory management 

This combination of raised hydrostatic pressures and capillary damage in the pulmonary vascular bed 

unbalances Starling forces across the endothelium, causing leakage of plasma into interstitium and 

alveolar space, resulting in neurogenic pulmonary edema (NPE) [24] (Figure 1). Massive brain injury 

increases the vulnerability of the lungs [25, 26] to mechanical or ischemia-reperfusion injury, through 

increased expression of inflammatory mediators, neutrophil infiltration and activated macrophages in 

the alveolar space, membrane lipid peroxidation, and alveolar haemorrhage. This ‘double hit’, 

hemodynamic and inflammatory, causes a clinical picture similar to the acute respiratory distress 

syndrome (ARDS). This could not only impede the potential for lung donation, but also endanger the 

homeostasis of other organs. The management of the potential donor is thus aimed at maintaining gas 

exchange to protect other organs, while taking care to preserve the lung [8].  

Respiratory targets include a physiologic pH (7.35-45), with the use of the minimal fraction of inspired 

oxygen (FiO2) necessary to achieve a partial pressure of oxygen (PaO2) above 100 mmHg, an oxygen 

saturation (SpO2) above 95%, and a partial pressure of carbon dioxide (PaCO2) of 35-40 mmHg. 

Previous guidelines recommended the use of liberal tidal volumes (10–15 ml/kg of predicted body 

weight (PBW)) [27] with positive end expiratory pressure (PEEP) of at least 5 cmH2O to treat NPE. 

However, ventilator-induced lung injury is common in organ donors [28], and recent experimental 

evidence shows that protective ventilation attenuates the severity of lung injury [29]. A protective 

ventilator strategy bundle (using 6–8 mL/kg of PBW, PEEP equal to 8–10 cmH2O, a closed circuit for 

tracheal suction, alveolar recruitment manoeuvres after any disconnection, and the use of continuous 

positive airway pressure during apnoea test), compared to the conventional strategy in a multicentre 

RCT [30], increased the number of eligible and transplanted lungs, while the number of other 

transplanted organs was not influenced. Current guidelines recommend ‘low stretch protocols’, using 

lower tidal volumes of 6 ml/kg PBW, plateau pressures <30 cmH2O, and measures to recruit atelectatic 

lung [8], an approach similar to the management of acute lung injury patients [31, 32].  

In so-called extended-donor-criteria lung-donors, a good evaluation of the lung combined with 

appropriate donor management might still lead to acceptable receptor outcomes [33]. An 

observational survey conducted in 13 Italian centres [34], revealed that nearly half of potential lung 

donors had a PaO2/FiO2 ratio of <300, making them ineligible for lung donation. In these patients, 

ventilator settings remained unchanged after the diagnosis of brain death, and no strategies to prevent 

lung decruitment were performed, suggesting that respiratory management may have been 

suboptimal.  
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Endocrine management 

Thyroid hormone replacement 

Alterations in the thyroid axis are common after brain death, with usually low levels of the biologically 

active triiodothyronine (T3). Low T3 levels were historically ascribed to hypothalamic-pituitary 

dysfunction following brain death. However, several studies of brain-dead organ donors demonstrated 

residual pituitary function in the majority of patients, due to internal carotids supply, with normal to 

elevated thyroid-stimulating hormone levels [35, 36]. Thyroxine (T4) levels usually remain in the 

normal range and levels of inactive reverse-T3 are normal or elevated. This constellation points to non-

thyroidal illness rather than central hypothyroidism, with increased peripheral inactivation of thyroid 

hormone in the presence of a functioning thyroid gland, as also occurs in general ICU patients [35, 36]. 

Since prolonged and/or severe hypothyroidism may lead to myocardial dysfunction, low T3 levels have 

been hypothesized to provoke hemodynamic instability in the potential donor. It remains unclear, 

however, whether non-thyroidal illness occurring after brain death should be treated. A large 

observational study including data from 63593 brain-dead organ donors independently associated 

thyroid hormone substitution with an increased number of procured organs [37]. However, due to the 

observational design, a causal relationship cannot be inferred. Moreover, the apparent benefit of 

thyroid hormone replacement was not confirmed by a RCT, which could not find any impact on donor 

hemodynamics or number of procured organs [38]. However, the relatively low number of patients 

with hemodynamic stability included in RCTs may preclude a conclusion in this patient subgroup. 

Hence, consensus guidelines have recommended to consider thyroid hormone replacement in 

hemodynamically unstable donors [8]. For this purpose, both T4 and T3 substitution have been used, 

although T4 is increasingly degraded to inactive reverse-T3. Commonly used doses are reported in 

Table 2. 

Corticosteroid treatment 

Corticosteroid treatment to brain-dead organ donors has been advocated for two reasons. A first 

reason is to treat presumed hypothalamic-pituitary-adrenal (HPA) axis failure, which could potentially 

mediate hemodynamic instability. However, as with the thyroid axis, the HPA axis is usually not 

deficient after brain death [35, 36]. Moreover, in observational studies, donor hemodynamic instability 

was not associated with hypocortisolemia or absent corticotropin responsiveness of the adrenals [35, 

39]. Nevertheless, corticosteroids may improve hemodynamics through their vasopressor effects [40, 

41]. A second potential reason to administer corticosteroids is to reduce inflammation, which may 

negatively impact graft function [8]. Observational studies have suggested increased organ 

procurement rates and improved graft and recipient survival by administering corticosteroids [37, 40]. 
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High-quality RCT evidence is lacking, however. A systematic review revealed only one RCT showing 

clinical benefit, i.e. reduced hepatic ischemia-reperfusion injury and acute rejection, which was not 

confirmed by a subsequent RCT [40]. The large heterogeneity in study design and concurrent therapies, 

and the poor quality of most RCTs preclude a strong conclusion [40]. In most studies, high doses of 

methylprednisolone were administered (Table 2). Theoretically, corticosteroid-induced or -aggravated 

hyperglycaemia could have outweighed any potential benefit. More recently, lower doses of 

hydrocortisone have been studied [40, 41]. A relatively small observational study found improved 

blood glucose control by such strategy, without a benefit on patient-centred outcomes [40]. In 

summary, the indications for corticosteroid treatment in brain-dead organ donors remains unclear, 

but could be considered in case of hemodynamic instability. Importantly, they should only be 

administered after sampling for tissue typing, since they may reduce human leukocyte antigen 

expression [8]. 

Hyperglycaemia 

As in critically ill patients, brain-dead patients usually have hyperglycaemia due to insulin resistance 

and unsuppressed gluconeogenesis. Hyperglycaemia has been associated with reduced donor renal 

function and with pancreas allograft loss [8, 42]. Besides that, severe hyperglycaemia may induce 

osmotic diuresis leading to fluid depletion and electrolyte abnormalities, and is associated with an 

increased risk of infections in critically ill patients [42]. The ideal blood glucose target for potential 

donors remains unclear, due to the lack of RCTs in this population. Consensus guidelines recommend 

to treat at least severe hyperglycaemia (>180mg/dl)[8]. 

Nutrition 

The optimal feeding strategy for brain-dead organ donors remains unclear, since clinical studies are 

lacking. Consensus guidelines recommend to continue nutritional support as if brain death would not 

have occurred [8]. In view of the potentially deleterious effects of early parenteral nutrition in critically 

ill patients -increasing risk of infections and prolonging organ failure-, it seems prudent not to initiate 

early parenteral nutrition in potential donors [43]. 

Temperature management 

Temperature dysregulation following death by neurologic criteria is inevitable [4, 44], manifesting as 

a progressive reduction of the internal temperature, unless temperature is actively corrected. This 

phenomenon is secondary to a combination of loss of hypothalamic control, fall in metabolic rate, 

absence of muscular activity, and increased heat loss because of profound vasoplegia. Hypothermia 

may have negative consequences because it can activate intravascular coagulation and produce organ 
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damage [45]. Myocardial contractility reduces, and the heart becomes more susceptible to 

arrhythmias. Independent from this early coagulopathy, hypotension, and injury severity, admission 

hypothermia has been associated with reduced organ donation in trauma patients [46]. In addition, a 

body temperature above 35°C is a necessary criterion to be able to pronounce brain death in most 

national legislations about organ donation [47]. Initial measures for reaching the temperature target 

includes thermal blankets reducing passive heat loss, hot air devices, warmed fluid infusions and, in 

extreme conditions, intravascular devices. 

In a recent RCT in 370 organ donors, including predominantly recipients of kidneys from extended 

criteria donors [48], mild hypothermia in the organ donor (34–35°C) significantly reduced the 

requirement for early dialysis after kidney transplantation compared with normothermia (36.5–

37.5°C). A more recent retrospective cohort study [49] showed that donor’s lower temperature was 

associated with lower serum creatinine levels before procurement, but failed to validate a graft 

survival advantage. Therefore, the current target to keep the body temperature above 35°C seems 

reasonable [1], although a higher target may be warranted in the presence of severe cardiovascular 

instability requiring high doses of vasopressors or inotropes.  

Anaemia and coagulation 

Anaemia 

RCTs in paediatric as well as in adult critically ill patients have demonstrated that restrictive red blood 

cell (RBC) transfusion strategies are equal or non-inferior to liberal strategies with regards to organ 

function and outcomes [50]. Although certain subpopulations might benefit from a higher 

haemoglobin levels, a RBC transfusion target of 7g/dl is recommended in hemodynamically stable 

patients [51].  Whether the same target can be extended to brain-dead donors is unclear [8] since no 

RCTs have addressed this issue, or have examined the effect of transfusion on oxygen delivery (DO2) 

to tissues or organs. Brain-dead donors typically have a decreased oxygen consumption (VO2). At least 

in some centres, haemoglobin thresholds for RBC transfusions appear to be higher than 7g/dL. In a 

retrospective review at the Vanderbilt University Medical Center, the haemoglobin trough level was 

above 7g/dL in 86.5% of donors who received RBC transfusions; in 15.8% it was even above 10 g/dL 

[52]. Kidneys transplanted from brain-dead donors, who had received one or more RBC transfusion, 

had a lower probability of delayed graft function [53]. Currently, universal recommendations on RBC 

transfusion targets in brain-dead donors cannot be made. Clinicians should integrate their decision to 

transfuse in a global therapeutic strategy targeting the cardiovascular system, and consider RBC 

transfusions in cases of hemodynamic instability with signs of tissue hypoxia [10]. Maybe computerized 

decision support systems such as the ‘Digital Intern’, could support clinicians for individualized 

transfusion dosage in brain-dead donors [54].   
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Coagulation 

Brain death is associated with a pronounced systemic inflammatory response, together with an 

activation of coagulation. In particular, an increased fibrin formation, hypofibrinolysis, as well as a 

higher platelet activation paired with a profound dysregulation in the von Willebrand factor production 

(which promotes platelet attachment to damaged vasculature), are observed [55]. This prothrombotic 

state may contribute to formation of microthrombi in transplantable organs, and potentially to a 

deterioration of their function. However, no specific strategies to avoid these processes have been 

validated in clinical trials. In brain-dead donors due to traumatic brain injury (TBI), the incidence of 

disseminated intravascular coagulation (DIC) can be as high as 15-25% [56], especially if the donor had 

a general bleeding and received multiple units of blood products. Still, DIC in the donor is not a 

contraindication for transplantation, as it does not affect long-term or even early graft function, in 

heart, lung [56] and kidney [57] transplantation. Severe thrombopenia could complicate the surgical 

procedures of organ procurement, but there is uncertainty with regards to the minimum safe platelet 

level for surgery. In addition, a low platelet level in donors suffering from immune idiopathic 

thrombopenia was associated with a lower unadjusted 5-year patient and graft survival in liver 

transplant recipients, but no effects on other transplanted organs was observed [58]. While good 

clinical evidence is lacking, an international normalized ratio (INR) of < 1.5 and a platelet count of > 50 

000/mm3 have been proposed as therapeutic goals [10], including  the transfusion of clotting factors 

and/or platelets to achieve these goals before surgery. There are no conclusive evidence-based data 

on thromboprophylaxis in the brain-dead organ donor. It might be reasonable, in patients with normal 

coagulation and platelets, to prescribe low-molecular weight heparin (LMWH) because of the pro-

coagulative status.  

Infection management  
Infections in the donor might complicate organ donation. The actual rate of unexpected infection 

transmission from donor to receptor is low, occurring in less than 1% of solid organ transplant 

recipients [59, 60]. Nevertheless, the consequences may be devastating, and sometimes even fatal. 

Although the effectiveness of pre-transplant donor infectious screening programs is not known, they 

are an essential element in the pre-transplant evaluation of potential donors [61]. The assessment of 

the donor should involve a review of medical and social history (including previous infections, travels, 

contact with animals, other environmental exposures, sexual history, and intravenous drug abuse) [8, 

59]. The infection screening protocols and its different elements, varies across centers and 

geographical regions [59, 61, 62]. A summary of common screening tests can be found in Table 3.  In 

the ICU, where the potential donor is usually located, the incidence of infection (mainly pneumonia or 

catheter related bloodstream infections) can reach up to 40%, especially when the length of stay is 

prolonged [63]. Bacteremia or sepsis are not a contra-indication to donation, provided appropriate 
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antibiotics have been administered for at least 48 hours prior to procurement [8], and in the absence 

of shock, multi-organ failure or poor response to antibiotic treatment. Some infections, such as fungal 

infections or bacteremia, are only diagnosed after transplantation, and in those cases it is important 

to communicate well with the coordinating transplant organization to allow for treatment of the 

receptor [59].  Bacterial meningitis in the donor is not a contra-indication either, after adequate 

treatment for at least 24-48 hours aimed at the known or presumed pathogen, and treatment of the 

recipient with the same antibiotics for 5-10 days [8]. However, meningo-encephalitis  due to rare 

pathogens (including Mycobacterium, Lymphocytic Chorio-meningitis Virus, West Nile Virus, Rabies, 

Cryptococcus, Coccidioides, Aspergillus, and Balamuthia) may be a challenge, and specific guidance 

can be found on the website of the Organ Procurement and Transplantation Network [64]. When a 

donor has febrile illness with unclear etiology, signs of meningitis or encephalitis, or focal or global 

neurological deficits of an unknown origin, the organs should not be offered for procurement [8]. In 

endemic areas,  Zika virus transmission from donor to receptor has been documented [65], and maybe 

donors who have recently travelled to these areas should be screened [60]. Organs from HIV-positive 

donors have been transplanted successfully to HIV-positive receptors [66], and this is now an 

acceptable practice. Because new antiviral agents against hepatitis C have become available, 

successful use of organs from hepatitis C positive donors has been reported with good outcomes, 

provided the receptor was treated based on viral load monitoring [67], or pre-emptively [68].  

Conclusions 

Brain death induces a marked physiological response in many organ systems, especially the 

cardiorespiratory and endocrine systems. This poses a particular challenge in the management of these 

patients, and may lead to loss of potential organs for donation if left untreated. In essence, the 

hemodynamic and respiratory management of brain-dead donors does not differ that much from the 

management of the critically ill patient, with a focus on substrate supply and consumption matching, 

and avoiding therapy-induced harm such as ventilator induced injury or excessive vasoconstriction. 

Specific endocrine therapies, such as the use of vasopressin or analogues, steroid therapy, and thyroid 

hormone replacement, are often indicated. Infections in the donor are a special challenge, in particular 

because of the risk of transmission. The most important management strategies are summarized in 

table 4.  

Unfortunately, for many of the management strategies in brain-dead donors, we lack evidence from 

RCTs that demonstrate an effect on receptor outcomes. Hence, some of the elements in brain-dead 

donor management protocols are based on pathophysiological reasoning, epidemiological 

observations, or extrapolations from general ICU management strategies.   
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Figure 1 

Overview of the sympathetic storm and the pro-inflammatory cascade caused by devastating brain 

injury with brainstem 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 

circulating catecholamines.   

Hemodynamic repercussions:  

• Activation of alpha-1-adrenergic receptors causes vasoconstriction and increased arterial blood 

pressure (first phase of Cushing reflex). The circulating high levels of catecholamines can lead to 

increased oxygen consumption, arrhythmias and cardiac injury.  

• As a result of activation of baroreceptors in the aortic arch and damage to brainstem vasomotor nuclei 

with loss of peripheral vascular tone, parasympathetic activation leads to hypotension, reduced cardiac 

contractility, and bradycardia (second phase of Cushing reflex). 

Respiratory repercussions: 

• The acute increase in intracranial pressure and the consequent catecholamine release and generalized 

inflammatory response produces a transient increase in systemic intravascular pressure that damages 

the alveolar epithelial cells and increases pulmonary capillary permeability to protein. The respiratory 

system is then vulnerable to further inflammatory insults (the so called “second hit”) caused by 

mechanical stress induced by mechanical ventilation activating a vicious circle where the respiratory 

function may worsen damage of the central nervous system. 
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TABLE 1: Diagnostic criteria for central diabetes insipidus 

 

Clinical feature Diagnostic finding 

Increased urine volume • urine output > 3–4 L/day or > 2.5–3.0 mL/kg/h 

Hypernatremia • serum sodium concentration > 145 mmol/L 
 

Normal or increased serum osmolality • 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, urine SG <1.005 is suggestive of diabetes insipidus. 
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Table 2: Commonly used drug regimens for endocrine management of the brain-dead organ donor 

 

Hormone / Drug Dose Remark Evidence 

Thyroid hormone     

Thyroxine (T4) 20µg IV bolus,  

10µg/h IV maintenance 

Precursor of T3,  

Low intrinsic biological activity 

Increased conversion into inactive rT3 

Slow onset  

More organs procured in observational 

studies [3] 

No proof in benefit in RCTs [4] 

Triiodothyronine (T3) 4µg IV bolus,  

3µg/h IV maintenance 

Active hormone 

Rapid onset 

May trigger arrhytmias 

More organs procured in observational 

studies [3] 

No proof in benefit in RCTs [4] 

Corticosteroid    

Methylprednisolone 1000mg IV od 

OR 

15mg/kg IV od 

OR 

250mg IV bolus,  

100mg/h IV maintenance 

Monitor blood glucose levels 

Only after blood sampling for tissue 

typing 

 

Improved donor hemodynamics, increased 

organ procurement and improved graft 

and recipient survival in some 

observational studies [3, 7] 

Mixed results from RCTs, largely neutral [7] 

Hydrocortisone 50mg IV bolus, 

10mg/h IV maintenance 

OR 

300mg/d IV 

Monitor blood glucose levels 

Only after blood sampling for tissue 

typing 

Lower vasopressor need in observational 

study, without difference in organ 

procurement rate [8] 

No RCT evidence 

Insulin Continuous IV infusion, 

Adjust dose to preset 

target blood glucose 

Frequently measure blood glucose. 

At least avoid severe hyperglycemia and 

large blood glucose fluctuations 

Supported by observational studies [5, 9] 

No RCT evidence in this population 

 

IV: intravenous; od: once daily; RCT: randomized controlled trial; rT3: reverse T3 
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Table 3: Routine infection screening for potential organ donors 

Clinical assessment 

• Physical examination 

• Medical and social history 

• Travel 

• Animals 

• Environmental 

• Sexual 

• Intravenous drug abuse 

• Chest radiograph 

• Routine laboratory 

• White Blood Cell count 

• CRP 

Cultures: bacterial and fungi 

• Blood cultures 

• Urine cultures for kidney donors 

• Broncho-alveolar lavage for lung donors 

Viral serology 

• CMV, HIV, HSV antibody 

• HBV surface antigen, core antibody, surface antibody 

• HCV antibody 

• VZV antibody 

Other serology 

• Toxoplasma antibody 

• Syphilis screening: RPR 
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Tuberculosis screening 

• Purified protein or interferon-gamma 

Strong suspicion based on medical/social history 

•  NAT for HIV, HBV, HCV 

Strong suspicion based on stay in endemic areas or areas with epidemiological exposure 

• Strongyloides serology 

• Coccidioides serology 

• Trypanosoma serology 

• Blastomyces serology 

• HEV serology 

• Cryptococcus antigen 

• WNV antibody 

• Zika NAT 

• CMV= cytomegalovirus; HBV= hepatitis B virus; HCV= hepatitis C virus; HEV= hepatitis E virus; HIV= human immunodeficiency virus; HSV= herpes 
simplex virus; WNV= West Nile virus; VZV= varicella zoster virus 

• CRP= C-reactive protein; NAT= Nucleic acid amplification test; RPR= rapid plasma reagin 
 

This table was build based on references [7, 57, 59, 60].  
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Table 4: The most important (potential) organ-protective therapies in the brain-death donor, at a glance.  

 

Organ-protective therapy Evidence of an effect on the numbers of organs retrieved, or improved organ function in 

the donor?   

Hemodynamic management 

Low-dose dopamine (4 µg/kg/min) in kidney donors 1 small RCT, reduced need for dialysis in kidney recipients [12] 

Other inotropes or vasopressors Observational data 

Fluid and electrolyte management 

Goal-directed fluid management 1 RCT, prematurely stopped; not superior to conventional therapy [11] 

Crystalloid solutions: NaCl 0,9% or Ringer’s lactate  Observational data 

Avoid the use of starches 1 prospective cohort study, propensity-score corrected; independent predictor of DGF [19] 

Diabetes insipidus treatment: desmopressin or vasopressin Extrapolation from evidence in non-brain-dead critically ill patients 

Respiratory management 

Lung-protective ventilation and recruitment maneuvers 1 RCT, prematurely stopped; increased number of eligible and harvested lungs [29] 

Endocrine management 

Thyroid hormone in hemodynamically unstable donors Observational data; higher number of procured organs [36] 

4 placebo-controlled RCTs; no evidence of benefit [37] 

Corticosteroid treatment 14 observational trials; most suggest some form of benefit [39] 

11 RCTs, poor quality, many confounders; all but one are neutral [39]  

Temperature management 
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Maintain body T° 34-35° 1 RCT; lower incidence of DGF in kidney recipients, compared to 36,5°- 37,5° [47] 

Maintain body T° > 35° Legal requirement in many countries 

Blood transfusion and coagulation management 

RBC transfusion trigger unknown Observational data  

Keep INR < 1.5 and platelet count > 50 000/mm3 Observational data, single center practice [10] 

LMWH prophylaxis Extrapolation from evidence in non-brain-dead critically ill patients 

Infection management 

Screen the donor for infections International guidelines, based on epidemiological data [61, 63] 

HIV positive donor may donate to HIV positive receptor 1 prospective non-randomized cohort study; similar outcomes compared to non-HIV [65] 

Donation from HCV positive donor 1 prospective observational study (HTx); DAA’s reduce viral load [66] 

1 prospective observational study (KTx); prophylactic DAA’s reduce viral load [67] 

 

RCT= Randomized Controlled Trial; DGF= delayed graft function; RBC= red blood cells; INR= international normalized ratio; HIV= Human Immunodeficiency Virus; HCV= 

Hepatitis C Virus; HTx= heart transplant; KTx= Kidney transplant; DAA= Direct Anti-viral Agent 

 


