Normothermic regional perfusion does not hasten death

[bookmark: OLE_LINK1]Abstract: A novel method of organ donation after circulatory death called normothermic regional perfusion (NRP) could mitigate the organ shortage crisis and lead to superior outcomes for organ recipients. In NRP, following a pronouncement of death by circulatory criteria, arteries leading to the brain are occluded and abdominal circulation is reinitiated in situ. A prominent objection to NRP maintains that it kills the donor since the arterial occlusion prevents blood from reaching the brain after circulation is reinitiated. Proponents of this objection recommend that transplant surgeons use normothermic machine perfusion (NMP) instead of NRP. In NMP, organs are removed from the donor’s body and perfused by machines using nutrient-enriched donor blood following the circulatory determination of death. Here I argue that if NRP kills the donor, then so does NMP. But I argue that features of NMP that clear the practice of the charge of impermissible homicide are also present in NRP. Like NMP, NRP at most preemptively causes the donor to die at the same time he would have died otherwise. It does not hasten death.

Keywords: Normothermic regional perfusion; Normothermic machine perfusion; Donation after circulatory death; Dead donor rule; Organ donation 

[bookmark: OLE_LINK3]Over the past decade, a new method of organ donation after circulatory death (DCD) known as normothermic regional perfusion (NRP) has become widely practiced in various European countries (Bekki et al., 2023). Although DCD is widely practiced in the US, NRP has been controversial, and the American College of Physicians (ACP) has issued a statement recommending that its use be paused until concerns surrounding the practice are more adequately addressed (American College of Physicians (ACP), 2021).
To explain the medical procedures involved in NRP and other forms of DCD, I will first need to provide a bit of legal background. In most states, death is legally defined by the Uniform Determination of Death Act (UDDA) which states,
An individual who has sustained either (1) irreversible cessation of circulatory and respiratory functions, or (2) irreversible cessation of all functions of the entire brain, including the brain stem, is dead. (Uniform Determination of Death Act, 1980).
In practice, “irreversibility” has been interpreted to be synonymous with “permanence” (Bernat, 2010; Adams et al., 2022; Glazier and Capron, 2022). And according to James Bernat’s formulation, a function has ceased permanently if and only if “(1) spontaneous resumption of the ceased functions cannot occur and (2) medical interventions will not be attempted to restart the ceased functions” (2010, 248-9).
Here I will focus specifically on NRP within the context of “controlled” DCD (cDCD) for ease of exposition, but I believe that my arguments apply to “uncontrolled” DCD (uDCD) just as well. All forms of cDCD occur after the withdrawal of life-sustaining treatments (LSTs) due to the wishes of the family or the patient. Once circulatory function ceases, a waiting period of 5 minutes is observed to confirm that it has ceased permanently by Bernat’s condition (1). Since the patient has a DNR, circulation has also ceased permanently by condition (2). Thus, the patient is pronounced dead by cardiorespiratory criteria. 
	In “standard” cDCD, the aorta is cannulated, cold perfusates are administered, and the organs are retrieved and placed in static cold storage for temporary preservation. Unfortunately, however, prolonged cold storage increases the risk of early graft dysfunction in the organ recipient (Jing et al., 2018). By contrast, in NRP, following the 5-minute waiting period, arteries leading to the brain are occluded. Subsequently, warm perfusion is initiated in situ using an extracorporeal membrane oxygenation (ECMO) pump. There are two forms of NRP, namely Abdominal-NRP (A-NRP) and Thoraco-Abdominal NRP (TA-NRP). In A-NRP, circulation is only reinitiated in the abdomen. In TA-NRP, circulation is reinitiated in the abdomen and the chest, allowing for the retrieval of organs in both regions. Finally, in contradistinction to both standard cDCD and NRP, a third form of DCD is called normothermic machine perfusion (NMP). In cDCD-NMP, organs are rapidly retrieved following the 5-minute waiting period and perfused with perfusates ex situ using machines. For our purposes, it will be essential to note that, like NRP, NMP is used to transplant hearts along with other thoraco-abdominal organs. After hearts are retrieved in NMP, they are preserved in a machine called an organ care system (OCS) where they are perfused with nutrient-enriched donor blood and made to beat at normal electrical rhythm.
NRP is believed to have medical advantages over NMP. First, NRP allows time to assess organ function prior to retrieval. By doing so it allows organs to be used that might otherwise be discarded (Bekki et al., 2023; Smith et al., 2019, 317-8). Second, it allows both the liver and the heart to be retrieved from the same donor, whereas NMP typically does not (Alexopoulos et al., 2022). 
	The ACP raises three main objections to NRP. The first of these is that NRP causes the donor to die. Therefore, it is argued, NRP violates the “dead donor rule” (DDR), according to which “donors cannot be made dead in order to obtain their organs and […] organ retrieval cannot cause death” (2021, 2). Thus, it is concluded, NRP is ethically impermissible (2021, 2-3). The second objection is that NRP disproportionately impacts victims of the substance abuse epidemic, since a large proportion of donors are overdose patients (2021, 3). The third objection is that NRP often involves a lack of transparency and informed consent (2021, 3-4). 
In this article I will argue that the first of these three objections is unsound. Although the remaining two objections are important, they are beyond the scope of this paper. I will begin by arguing that if NRP kills the donor, then so does NMP. For the only plausible argument that NRP kills the donor also implies that NMP kills the donor. But features of NMP that clear the procedure of the charge of impermissible homicide are also present in NRP. Crucially, both procedures at most preemptively cause the donor to die at the exact same time he would have died if the procedure had not been performed. Neither procedure hastens death.

I. NRP, NMP, AND THE DDR
The ACP maintains that NRP violates the DDR because by occluding the donor’s arteries, the surgeons on the organ procurement team induce brain death (2021, 2). The reasoning behind this objection may seem obvious, but it will be useful to spell it out explicitly. It begins with the observation that when the surgeons occlude the donor’s arteries, they thereby prevent blood from reaching his brain when they subsequently reinitiate circulation. (If they had reinitiated circulation without first occluding his arteries, his blood would have reached his brain.) But it is the donor’s blood’s failure to reach his brain that causes brain death. (If his blood had reached his brain, it would have thereby prevented brain death.) Therefore, since the occluded condition of the donor’s arteries causes his blood to fail to reach his brain, and since his blood’s failure to reach his brain causes brain death, it follows that the occluded condition of his arteries causes brain death by the transitivity of causation. And since the surgeons cause his arteries to be occluded, and since their being occluded causes brain death, it follows that the surgeons cause brain death by one more application of transitivity. Call this the Transitivity Argument.
To be sure, the authors of the ACP statement say nothing of the transitivity of causation explicitly in their statement. They do, however, object that, “NRP-DCD requires a deliberate act intended to prevent the potential for recovery of brain function after reperfusion” (2021, 3). (The “deliberate act” to which they refer is, of course, the occlusion of the arteries leading to the brain.) And the Transitivity Argument merely spells out why preventing the recovery of brain function after reperfusion might amount to causing brain death. Furthermore, many bioethicists in addition to those involved in drafting the ACP statement appear to have used the Transitivity Argument against NRP in other publications (see, e.g., DeCamp, Snyder Sulmasy, and Fins 2022a; Opole, Deep, and Snyder Sulmasy, 2022; Peled et al., 2022, 1645; Magnus, 2024; Omelianchuk et al., 2024). For example, DeCamp, Snyder Sulmasy, and Fins argue that “In interrupting circulation to the brain, nature is not taking its course, but rather medicine is intervening to ensure death” (2022a, 290). Again, there is no explicit mention here of the transitivity of causation. The point is just that the Transitivity Argument explains why one might think that interrupting circulation to the brain causally “ensures death.”
But the reasoning involved in the Transitivity Argument also targets the use of NMP to transplant hearts. For that reasoning implies that when the procurement surgeons remove the donor’s heart in NMP heart transplantation, they thereby prevent blood from reaching his brain when they subsequently cause it to beat again first inside the OCS, and second inside the recipient. (If they had caused the donor’s heart to beat without first removing it from his body, his blood would have reached his brain.) But it is the donor’s blood’s failure to reach his brain that causes brain death. (If his blood had reached his brain, it would have thereby prevented brain death.) Therefore, it would be argued, since the donor’s heart’s being removed (i.e., its being located outside of his body) causes his blood to fail to reach his brain, and since his blood’s failure to reach his brain causes brain death, it follows that his heart’s being removed causes brain death by the transitivity of causation. And, it would be concluded, since the surgeons cause the donor’s heart to be removed, and since its being removed causes brain death, it follows that the surgeons cause brain death by one more application of transitivity. Call this the Transitivity Argument′ (note the prime symbol).
Let me pause to clarify how the Transitivity Argument′ is meant to work. It does not absurdly maintain that if the procurement surgeons did not remove the donor’s heart in NMP, then they would cause it to beat anyway. Nor does it maintain that if they did not remove his organs then his blood would subsequently reach his brain. In fact, it would not reach his brain, since his circulation has ceased by that time anyway. Rather, what the Transitivity Argument′ maintains is that if (and that is an important “if”!) the NMP surgeons caused the donor’s heart to beat without first removing it from his body (which they would never do), the donor’s blood would reach his brain and thus prevent brain death. This claim parallels the claim of the Transitivity Argument that if the NRP surgeons perfused the donor’s organs in situ without first occluding his arteries (which they would never do), his blood would reach his brain and thus prevent brain death. The claim in the Transitivity Argument′ is used to argue that the NMP procurement surgeons prevent blood from reaching the donor’s brain by removing his heart. The claim in the Transitivity Argument is used to argue that the NRP procurement surgeons prevent blood from reaching the donor’s brain by occluding his arteries.
One might think that the part of the Transitivity Argument′ that we have been discussing fails. If the procurement surgeons did not remove the donor’s heart in NMP, they would not subsequently cause it to beat, so no blood would reach his brain anyway. So, it would be argued, it makes no sense to say that the surgeons prevent blood from reaching the donor’s brain by removing his heart. I am inclined to believe that this objection succeeds in showing that the Transitivity Argument′ fails. However, for now the crucial point is just that if it succeeds in showing this, a comparable objection succeeds in showing that the Transitivity Argument fails. This objection would maintain that if the surgeons did not occlude the donor’s arteries in NRP, they would not reinitiate circulation, so no blood would reach his brain anyway. So, it would be argued, it makes no sense to say that the surgeons prevent blood from reaching his brain by occluding his arteries. I claim that there is no relevant difference between these two objections. If the first objection succeeds in showing that the Transitivity Argument′ fails, then the second succeeds in showing that the Transitivity Argument fails.
To paraphrase, the Transitivity Argument′ maintains that when the heart is made to beat again inside of the OCS, the fact that it is outside of the donor’s body causes blood to fail to reach the brain. The argument for this premise implicitly relies on the “but-for” test used in legal reasoning, which maintains that x is a cause of y if y would not occur but for x, and y occurs (Hart and Honoré, 2002). Specifically, the idea is that blood would not fail to reach the donor’s brain but for the fact that his heart is beating outside of his body rather than inside of it. One way to object to this argument would be to object to the but-for test. But the but-for test also critically underlies the premise in the Transitivity Argument that the occluded condition of the donor’s arteries causes blood to fail to reach his brain in NRP. The reasoning behind that premise is that but for the occluded condition of the donor’s arteries, his blood would reach his brain.
I have also heard the objection that if surgeons caused a donor’s heart to beat without first removing it from his body, they would not be practicing NMP. Thus, the objection maintains, it is irrelevant what would happen if they were to do this, contrary to the Transitivity Argument′. But this objection also seems to target the Transitivity Argument. For if the NRP procurement surgeons reinitiated circulation within the donor’s body without first occluding pathways leading to his brain, they would no longer be practicing NRP, which is by definition regional. Furthermore, it is irrelevant that the procurement surgeons would not be practicing NMP if they caused the donor’s heart to beat without first removing it from his body. The point is just that if they did this, they would thereby forestall brain death in the donor. This counterfactual claim is then used to argue that by removing the donor’s heart from his body before causing it to beat again, the surgeons cause the donor to suffer brain death. This argument does not rely on the false assumption that the surgeons would still be practicing machine perfusion even if they perfused the donor’s heart inside of his body and without the help of the machines used in that practice.
I have been arguing that whether or not one endorses the Transitivity Argument′, it is exactly the same as the Transitivity Argument mutatis mutandis. If so, then something has gone wrong. For the reasoning behind an argument that the ACP and many other bioethicists have used to attack NRP also militates against NMP heart transplantation, apparently with equal force. But NMP heart transplantation is clearly permissible. Indeed, the ACP recommends that NMP be used instead of NRP on the grounds that it avoids the ethical pitfalls of NRP (2021, 4). And many others who levy the Transitivity Argument against NRP have followed the ACP in recommending this (see, e.g., Omelianchuk et al., 2024).

II. INVALIDATING “DEATH”: AN UNSUCCESSFUL OBJECTION TO THE FOREGOING ARGUMENTS
I anticipate an objection that there is an important difference between NRP and NMP in that only the former reinitiates circulation in situ. Thus, only the former “invalidates the prior declaration of death,” as opponents of NRP frequently claim (ACP, 2021, 3; DeCamp, Snyder Sulmasy, and Fins, 2022a; Omelianchuk et al., 2024; Peled et al., 2022, 1647). There are three ways of interpreting this argument. On the first interpretation, the donor has not died by the time that NRP measures commence. He has not permanently lost circulation since the procurement surgeons intend to reinitiate it. On the other hand, the donor has permanently lost circulation in NMP because the procurement surgeons do not intend to reinitiate circulation in situ. For example, Peled et al. maintain that “NRP death declaration following 5 minutes of asystole, while planning to later restart circulation, is completely different from usual DCD declaration in which circulation will not be restarted” (2022, 1645). What distinguishes NRP from “usual DCD” according to this objection is that in the former, the surgeons plan to reinitiate circulation, whereas in the latter, they do not. (For another example of this objection, see ACP, 2021, 2).
But this version of the argument implausibly implies that whether a donor is dead can depend on whether the procurement surgeons intend to reinitiate circulation in his body. Surely, surgeons do not have the power to determine whether their patients are alive or dead just by changing their own mental states! At least, they do not have this power if life and death are intrinsic properties of organisms. Indeed, many opponents of NRP acknowledge this point. For example, Omelianchuk et al. write that “the presence or absence of a therapeutic intent [to resuscitate the donor] is irrelevant [to whether the donor is dead]” (2024, 17; see also Glazier and Capron, 2022, 1289; Magnus, 2024, 1-2).
Furthermore, while cDCD donors may have permanently lost circulatory functioning five minutes after cardiac arrest, some of them might not have irreversibly lost normal cognitive functioning by that time. Here, by “normal cognitive functioning” I mean to include the kinds of cognition that distinguish humans from other animals, including moral reasoning, language, empathy, creativity, humor, and whatever else the reader thinks makes our cognition distinctive. As Omelianchuk et al. note, it is possible that some such donors could regain this functioning through the administration of cardiopulmonary resuscitation (CPR) even though they will not regain it since CPR will not be administered (Omelianchuk et al., 2024, 17; Hara et al., 2015; Quick and Bastani, 1994). One source of evidence that this is possible comes from the fact that, outside of the DCD context, many patients have been successfully resuscitated with favorable neurological outcomes even when CPR was not initiated until 30 minutes after cardiac arrest (Hara et al., 2015, 281). Thus, it is possible that some NMP donors retain the capacity for normal cognitive functioning when procurement procedures commence even though they cannot exercise that capacity at that time due to lack of cerebral blood flow. (For a useful illustration of how circumstances can prevent us from being able to exercise our general capacities, see Maier, 2020, § 2.1.) And as long as a donor retains the capacity for normal cognitive functioning, he is alive regardless of whether surgeons intend to reinitiate circulation in situ, ex situ, or not at all. (Notice that I have not said that one must retain the capacity for normal cognitive functioning to be alive, but rather that one must be alive if he retains that capacity.) There may be legal, practical, or moral reasons to consider him “as good as dead” for the purposes of commencing NMP or standard cDCD measures, but these reasons cannot plausibly make him actually dead.
Permanence criteria might be, and have been, invoked to serve various importantly distinct functions. On the one hand, one might defend standard forms of DCD on the grounds that donors have permanently lost circulation (see, e.g., Lizza, 2019; Bernat et al., 2010). Notably, the permanence criteria here are meant to serve as sufficient conditions for the permissibility of organ retrieval (provided that various background conditions are met). And one might think that they are sufficient conditions for this without thinking that they are sufficient conditions either for biological death or the loss of moral standing. Patients who have permanently lost circulation might still have moral standing, for example, insofar as they have a right not to be resuscitated against their (or their surrogates’) wishes. Suppose, then, that we ask, “Why might it be permissible to retrieve vital organs from a patient who has permanently lost circulation, but who is not biologically dead, and who has not lost moral standing?” One plausible answer would maintain that at this stage in the dying process, the donor has lost consciousness and will not regain it, so that he is not significantly harmed by organ retrieval even if it hastens his death. And this answer would also function as a defense of NRP protocols, wherein donors have also lost, and will not regain consciousness. But I do not assume that this is the correct answer. Rather, I will argue below that NMP and NRP are both justified on the grounds that neither procedure causes the donor to die any sooner than he would otherwise—in spite of the ostensible fact that permanence criteria are not met before organ procurement commences in NRP, since circulation will be restarted. While adherence to permanence criteria might be sufficient to ensure that organ retrieval does not hasten death, such adherence might not be necessary to ensure this outcome.
The second way of interpreting the argument that NRP “invalidates the prior declaration of death” is that reinitiating circulation in situ brings the donor back from the dead. He has died five minutes after cardiac arrest, since by then spontaneous function has ceased and autoresuscitation has become impossible. He is then brought back to life when circulation is reinitiated in situ, and he is killed when this circulation is prevented from reaching his brain or when his organs are retrieved. In other words, NRP does not merely resuscitate but indeed resurrects the donor and then kills him. 
I do not know of anyone who explicitly endorses this version of the objection, so I consider it here merely for completeness. The first problem with the objection is that the notion of autoresuscitation is vague since physiological function always depends on environmental factors. A second problem is that it seems implausible on its face that surgeons have the power to resurrect donors. If some criterion of death implies that surgeons have this power, the criterion should probably be rejected. And NRP opponents typically agree that surgeons cannot resurrect donors (see, e.g., Magnus, 2024; DeCamp, Snyder Sulmasy, and Fins, 2022b, 293). 
A third problem with this version of the objection is that the underlying criterion of death—that donors have died once autoresuscitation has become impossible—does not discriminate between patients who wish to be resuscitated and those who do not. Indeed, opponents of NRP recognize this problem with this criterion. Some proponents of NRP have defended the practice on the grounds that “the cessation of functions under the UDDA can only rationally be considered in relation to spontaneous cardiorespiratory function” (Adams et al., 2022, 2303). Their argument is that since the donor has lost spontaneous function before NRP measures commence, the donor is dead, and hence, cannot be resuscitated (since resurrection is impossible) or killed. Omelianchuk et al. rightly respond that, “This claim would extend the UDDA to patients who are placed on ECMO during surgery. Such patients lack spontaneous cardiac activity but, of course, are not regarded as dead on the basis that their circulation occurs artificially rather than spontaneously” (2024, 17). For this very reason, opponents of NRP cannot argue that the donor has died prior to the commencement of NRP measures, or that she is subsequently brought back to life and killed.
Finally, this version of the objection, like the last version, risks implying that some patients who retain the capacity for distinctly human cognition are dead. Some patients in whom autoresuscitation is impossible might be able to regain consciousness, rationality, and so forth through resuscitative efforts. 
The third way of interpreting the argument that NRP invalidates the prior determination of death is much more plausible, however. Indeed, I am inclined to believe that it is sound. This version of the objection maintains that circulation cannot have truly irreversibly ceased in the donor by the time that death is declared in NRP, since its cessation is subsequently reversed (Glazier and Capron, 2022; DeCamp, Snyder Sulmasy, and Fins, 2022a, 289; Opole, Deep, and Snyder Sulmasy, 2022; Peled et al., 2022, 1645; ACP, 2021, 2). But notice that this version of the objection leaves behind the “permanence” interpretation of irreversibility. It insists that for circulation to have ceased irreversibly, it must be impossible for surgeons to reinitiate it. And notice that by this standard of “true irreversibility”—as opposed to mere “permanence”—donors are not truly dead when death is pronounced in standard cDCD or NMP measures either. For, as other NRP advocates have observed, death is pronounced at the exact same time in standard cDCD and NMP as it is in NRP (Wall et al., 2022, 1313-4; Adams et al., 2022, 2303; Parent et al., 2022, 1308; James et al., 2022). On this measure, then, the difference between NRP and the other two forms of cDCD is purely optical. Reinitiating circulation in NRP merely makes it obvious to the observer that circulation has not truly irreversibly ceased in the donor. This optical difference does not change the fact that circulation has not truly irreversibly ceased in the donor prior to the commencement of standard cDCD or NMP either. In either of those cases, it would be possible for surgeons to reinitiate circulation in the donor as well, such that the cessation of circulation is not truly irreversible.
At this point, the opponent of NRP might concede that standard cDCD and NMP measures commence before the patient has truly died as well but maintain that there is still a difference. For in NRP, the surgeons need to occlude the donor’s arteries to prevent his blood from reaching his brain when they subsequently perfuse his organs. But this is just the Transitivity Argument, and I have shown that the reasoning that underlies it implies that the surgeons kill the donor in NMP protocols as well. In NMP heart transplantation, the surgeons need to remove the donor’s heart to prevent his blood from reaching his brain when they subsequently cause his heart to beat again. 

III. THE PERMISSIBILITY OF NRP
The standard defense of NRP maintains that since the donor is already dead before NRP measures commence, the surgeons do not resuscitate the donor but merely perfuse his organs. Thus, their subsequent actions cannot kill the donor because he is already dead (Adams et al., 2022; Wall et al., 2022; Parent et al., 2022). It should be obvious by now that my defense of NRP differs from this one. I grant for the purposes of argument that the donor is very much alive by the time that NRP protocols commence, since he has not truly irreversibly lost either circulatory or neurological functioning. But I maintain that what is good for the goose is good for the gander. If this argument shows that NRP donors are alive when death is pronounced, a comparable argument shows that NMP donors are alive when death is pronounced as well. And if the Transitivity Argument shows that NRP kills the donor, a comparable argument shows that NMP heart transplantation kills the donor as well.
	So, why does NMP heart transplantation appear to be ethically permissible? I propose that one (sufficient) reason is that if the procurement surgeons did not first remove the donor’s heart, they would not subsequently cause it to beat again to begin with, and for good reason. By doing so, they would cause blood to reach the donor’s brain, and this would violate his autonomous wish not to be resuscitated. Thus, by removing the donor’s heart, the surgeons do not prevent any blood from reaching his brain that would have reached it otherwise. But notice that this same defense can be made in support of NRP. There, if the surgeons did not first occlude the donor’s arteries, they would not subsequently reinitiate circulation to begin with, and for good reason. Thus, by occluding the donor’s arteries, they do not prevent any blood from reaching his brain that would have reached it otherwise.
The upshot is that by occluding the donor’s arteries in NRP, the surgeons do not cause the donor to die any sooner than he would otherwise, since they would not reinitiate circulation without first occluding them. Rather than hastening death, the surgeons merely cause the donor to die from occluded arteries rather than lack of abdominal (or thoraco-abdominal) blood flow. NRP merely changes the reason why the patient will die at some time t—namely, from lack of circulation to arterial occlusion—rather than hastening death. And so does NMP heart transplantation. By removing the heart from the donor’s body, the surgeons do not cause the donor to die any sooner than he would otherwise, since they would not cause it to beat again without first removing it. Rather than hastening death, the surgeons cause the donor to die from the fact that his heart has been removed rather than the absence of a heartbeat.
For these reasons, the relation which obtains between the occlusion of a donor’s arteries and his death in NRP is the same as the relation which obtains between events and their alleged effects in cases of alleged “early causal preemption.” In general, causal preemption occurs when a cause causes some effect and thereby prevents another would-be cause from producing the same effect. Early causal preemption in particular is alleged to occur when an earlier event e causes a later event e1 which in turn causes e2, and where, by causing e1, e prevents a backup cause b from causing e2 instead (Gallow, 2022, §1.2.1). This is exactly what happens in NRP. The arterial occlusion procedures (e) cause the arteries to be occluded (e1), and their being occluded causes blood to fail to reach the brain (e2). But the occlusion procedures also prevent another event from occurring, namely, (b) lack of thoraco-abdominal blood flow, where this event would have caused death to occur at the exact same time as it occurs in NRP. For reasons I shall explain momentarily, I do not believe that e causes e2 in these cases, so I will not call them cases of early causal preemption. Rather, I will call them cases of early causal preemption*, or simply early preemption*. More broadly, I will speak of causal preemption* to indicate that I wish to remain agnostic about whether the relation so described is genuinely causal. And I will call the alleged preemptive causes in these cases preemptive causes* and say that they preemptively cause* their alleged effects, and so forth.
	I propose that much of the controversy surrounding NRP might stem from the philosophically subtle and complicated nature of causal preemption* (Hall and Paul, 2003). On one hand, many of us are inclined to accept the assumption of the Transitivity Argument that causation is a transitive relation. Call the view that causation is transitive “the transitivity criterion.” And if the transitivity criterion is true, then the NRP surgeons kill the donor by occluding his arteries, for the reasons provided by the Transitivity Argument. On the other hand, many of us are inclined to think that a person p can have caused a consequence c by performing some action a only if c would not have occurred if p had not performed a. This thought is associated with counterfactual accounts of causation (Menzies and Beebee, 2024). Let us call it “the counterfactual criterion.” But the counterfactual criterion implies that the NRP surgeons do not cause the donor to die by occluding his arteries, since—to reiterate—they would not have reinitiated circulation if they had not first occluded the arteries, so blood would not have reached the brain anyway! 
	Thus, the transitivity criterion implies that the surgeons kill the donor, but the counterfactual criterion implies that they do not. Which verdict should we trust? I propose that we should trust the verdict of the counterfactual criterion on the grounds that the transitivity of causation appears to break down in cases of early preemption*. To see this, consider another case of early preemption*. In this case, you are the driver of a runaway trolley that is barreling down Track A towards Cliff A. If you continue on Track A, you will drive off Cliff A and fall to your death. You can turn the trolley onto Track B where you will drive off Cliff B instead, but if you do this, you will fall to your death at the exact same time. If you turn onto Track B, you thereby cause yourself to drive off Cliff B, which causes you to die, which causes you to be severely harmed. The transitivity criterion thus implies that by turning onto Track B, you cause yourself to be severely harmed. But this implication seems false. If you would die at the same time and in the same gruesome way (driving off a cliff) if you stayed on Track A, and you have no other options, you do not cause yourself to be severely harmed by turning onto Track B. (For a discussion of counterexamples to the transitivity criterion, see Beckers and Vennekens, 2017.)
It appears to follow that the transitivity criterion does not apply in this case. And the most obvious explanation is that it does not apply precisely because turning onto Track B only preemptively causes* you to be harmed. If you had not turned onto Track B, you would have been harmed equally severely and at the same time by driving off Cliff A. If this is the correct explanation of why the transitivity criterion does not apply in this case, then it does not apply in NRP or NMP either, because as I have argued, these procedures merely preemptively cause* death to occur.
To be sure, cases of causal preemption* also famously pose problems for the counterfactual criterion (Menzies and Beebee, 2024). Some of these focus on what has been called late causal preemption, which is where a cause preempts a backup cause from causing an effect, not by causing a causal intermediary, but precisely by causing the effect so that any further causing of it is impossible. In one example, Suzy throws a rock at a bottle and shatters it. Just after she throws it, Billy throws another rock at the same bottle. If Suzy’s rock had not shattered the bottle, Billy’s would have. It has been argued that the counterfactual criterion implies that Suzy does not shatter the bottle by throwing her rock, since it would have shattered if she had not thrown it (Menzies and Beebee, 2024). Notice, however, that if Suzy had not thrown her rock, it would not have shattered until moments later when Billy’s rock reached it. Thus, one can say, consistently with the counterfactual criterion, that Suzy causes the bottle to shatter at t1 rather than 2 seconds later at t2. Perhaps one cannot say, on the other hand, that Suzy caused the bottle to be shattered (i.e., to be in a shattered condition) at t2 consistently with the counterfactual criterion. It does not strike me as especially worrisome for the counterfactual criterion, however, if it implies that one cannot say this. One might say instead that what caused the bottle to be shattered at t2 is the set of conditions c which ensured that it would be struck either by Suzy’s rock or by Billy’s rock by that time. Namely, one might say that c caused the bottle to be shattered at t2 by causing either Suzy or Billy’s rock to strike it by then.
For these reasons, I am inclined to believe that the problems that causal preemption* poses for the counterfactual criterion are less severe than the problems which it poses for the transitivity criterion. But this is not the place for a comprehensive defense of this belief. Perhaps the reader will conclude that we ought rather to trust the transitivity criterion and conclude that NRP kills the donor. While I believe that she would be mistaken to conclude this, the main point I wish to make here is that this conclusion should not lead her to reject NRP. For the transitivity criterion also implies that NMP heart transplantation kills the donor. But NMP heart transplantation is clearly ethically permissible.
Of course, an opponent of NRP could bite the bullet here and deny that NMP heart transplantation is permissible. That is, she could argue that since NMP heart transplantation kills the donor according to the transitivity criterion, as demonstrated by the Transitivity Argument′, it follows that it is impermissible. The move here would be to double down on both the transitivity criterion and the DDR in the face of my objections.
I believe that this move would be mistaken for various reasons. The first is that it seems to focus excessively on what happens to the donor’s heart after it is removed from his body. The Transitivity Argument′ crucially exploits the fact that the donor’s heart is made to beat again after it is removed. But whether the donor’s heart is made to beat again after it is removed has no intuitive bearing on whether the donor is harmed by its removal. (Although one might think that the donor is harmed if his heart is not made to beat again after it is removed since its not being made to beat again would signify that his wish to make a life-saving donation was not fulfilled.) It is understandable that some ethicists have taken offense at the removal of vital organs before death (see, e.g., Arnold and Youngner), but it seems to make no sense to take offense at this only when the vital organ being removed is a heart and only when it will be made to beat again after being removed, as though there would be no issue (related to killing) if it just needed to be removed for research which did not involve causing it to beat again. Second, even if the removal of vital organs other than the heart does not preemptively cause death in NMP or other forms of DCD, it might causally overdetermine death, as others have noted (Dalle Ave, Sulmasy, and Bernat, 2019, 47). If one was to argue that NMP heart transplantation was impermissible on the grounds that it preemptively causes death, she would then need to either explain why it is nonetheless permissible to causally overdetermine death by retrieving other vital organs in DCD or maintain that DCD cannot be used to transplant any vital organs at all. The first option seems inconsistent, and the second option seems implausible. Third, some advocates of the DDR have endorsed NMP and other forms of DCD precisely on the grounds that while they may causally overdetermine death, they do not cause death to occur any sooner than it would otherwise (Dalle Ave, Sulmasy, and Bernat, 2019, 47). Similar reasoning suggests that NMP heart transplantation is permissible, since, as I have argued, NMP heart transplantation does not hasten death. Fourth, one leading account of the wrongness of killing maintains that killing is wrong, when it is wrong, because it deprives the victim of a valuable future (Marquis, 1989). But if NMP does not cause the donor to die any sooner than he would otherwise, it is implausible to suppose that it deprives him of a valuable future. Fifth, and finally, the third and fourth reasons suggest that advocates of the DDR can make a principled exception to their rule in cases where organ retrieval causes death to occur without causing it to occur any sooner than it would have otherwise.
	I have argued that by occluding the arteries leading to the brain in NRP, the surgeons do not cause the patient to die any sooner than he would have if they had not occluded them. Here I have made the empirical assumption that since abdominal circulation has ceased anyway, occluding the arteries does not prevent abdominal blood from reaching the brain unless the surgeons subsequently reinitiate abdominal blood flow. One way to resist my argument would be to challenge this empirical assumption. Although the patient has been declared dead by circulatory criteria, one might argue that some minimal abdominal circulation might remain without being detected. If the surgeons did not occlude the arteries leading to the brain, it would be argued, this blood could reach the brain. Therefore, by occluding the arteries, the surgeons may briefly hasten death. Therefore, it would be concluded, NRP is unethical because it might violate the DDR.
	But this objection, like the reasoning underlying the Transitivity Argument, would also target DCD. If minimal abdominal blood flow remains following the 5-minute waiting period, and if occluding the arteries prevents this blood from reaching the brain, then so too must removing vital organs in DCD protocols. The presently considered objection to NRP would thus imply that removing vital organs in DCD protocols violates the DDR and is consequently impermissible. 

IV. ADDRESSING THE INTENTION-BASED OBJECTION TO NRP
At this point, one might argue that the difference between NRP and NMP is that the (alleged) killing in NRP is intentional whereas the (alleged) killing in NMP is not. Thus, it would be argued that NMP is supported by the principle of double effect (PDE), whereas NRP is not (ACP, 2021; Peled et al., 2022; DeCamp, Snyder Sulmasy, and Fins, 2022a and 2022b; Opole, Deep, and Snyder Sulmasy, 2022). There are many different forms of PDE. Their core claim, however, is that it is worse to cause harm intentionally than it is to cause it merely foreseeably (McIntyre, 2023, §1).
	The first problem with this objection is that there are powerful objections to PDE in the broader normative ethics literature. Among these is the objection that it generates an obligation to perform actions that will foreseeably harm would-be victims of intentional harm severely worse than they would be harmed by intentional harm in some scenarios (see, e.g., Kamm, 2004). Another is that it generates implausible ethical distinctions between intending to cause harm and intending to cause effects that are “close” but not identical to harm (Nelkin and Rickless, 2013; Lee, 2025). 
	A second problem is that there is another, potentially more charitable way of interpreting the surgeons’ intentions in NRP protocols. Their intention in occluding the donor’s arteries might not be to cause him to die, but rather to facilitate conditions under which they can restore circulation without restoring consciousness, and with it, the capacity for pain. Of course, they could not go forward with transplantation if they would thereby risk causing the donor to suffer. Here one might be inclined to reply that one cannot intend the end without intending the necessary means. Hence, it would be argued, to intend to cause the donor to be unconscious, the surgeon must intend to cause the donor to be dead. But this argument would be fallacious for various reasons. First, donors lose consciousness before they die, which proves that causing death is not the necessary means of preventing consciousness in this context (even if death would be a necessary and foreseeable byproduct of preventing blood from reaching the brain). So, the surgeons might not intend to cause the donor to die even if they intend to prevent him from regaining consciousness. But I deny that they intend to prevent this. For if they did not occlude the donor’s arteries, he would not regain consciousness anyway, since circulation has already ceased, and since they would not reinitiate circulation without first occluding his arteries. What we are now supposing the surgeons intend is to facilitate conditions under which they can reinitiate circulation without restoring consciousness, and this is not the same as intending to prevent the patient from regaining consciousness full stop, as though he would regain consciousness if the arteries were not occluded.
	By occluding the donor’s arteries, the surgeons might also intend to facilitate conditions under which they can restore circulation in his body without thereby prolonging his life against his wishes. But it would also be unobjectionable for them to intend to facilitate such conditions. To see that it would be unobjectionable, let’s consider a hypothetical analogy. Suppose Patient is imminently dying an agonizing death, and that he has decided, in consultation with Physician, that further treatment would be futile. He makes it clear that he does not wish to receive any further treatments that would prolong his life, and with it, his agony. And suppose that Physician has a pain-relieving drug, call it “Drug,” that has two effects, the first of which being to relieve pain, and the second of which being to prolong life. Suppose that Physician neutralizes the life-prolonging effects of Drug so that he can administer it to Patient without violating his autonomous wish not to have his life prolonged. Does he thereby act wrongly? Clearly not, I think. But his intentions are the same as those that we are now supposing guide NRP transplant surgeons. Namely, he performs an intervention (neutralizing Drug) so that he can perform a further intervention (administering Drug) without prolonging a patient’s life against his will.
 It might be objected that Physician does not kill Patient by neutralizing Drug because he does not thereby directly impact his body. However, the objection would maintain, NRP transplant surgeons directly impact patient’s bodies. This difference, it would be argued, disrupts the parity that I have attempted to establish between the two cases. But the reasoning involved in this objection faces counterexamples. If instead Patient had a very hopeful prognosis and Drug would restore him to perfect health, and a malicious interloper snuck into the hospital and neutralized Drug to prevent Patient from being rescued, Interloper would be guilty of homicide. And he would be guilty of this precisely because he had neutralized Drug and in spite of the fact that he had not “directly” impacted Patient’s body. But clearly, whether neutralizing Drug causes Patient to die does not depend on whether the agent’s intentions in doing so are beneficent or malicious. Thus, the presently considered objection fails to identify a relevant difference between occluding arteries and neutralizing drugs. Like occluding arteries, neutralizing drugs can be lethal, even when it is done for beneficent reasons. The fact that Physician neutralizes Drug for the same reasons that NRP surgeons occlude arteries—namely, so that he can perform a further intervention without prolonging the patient’s life against his will—shows that NRP surgeons do not act from impermissibly homicidal intentions. I conclude that the PDE objection to NRP fails.

V. CONCLUSION


1

The reasoning behind the best argument that NRP impermissibly violates the DDR generalizes implausibly. It also implies that NMP is guilty of the same violation. But NMP is clearly permissible and is recommended as an alternative to NRP by many opponents of NRP. In both procedures, the surgeons obstruct pathways leading from the donor’s abdominal or thoraco-abdominal organs to his brain. In NRP, they do this by occluding the donor’s arteries. In NMP they do this (whether intentionally or not) by removing the donor’s heart from his body. One feature that sufficiently clears both procedures of the charge of impermissible homicide is that the surgeons would not reinitiate circulatory functions within the donor’s body or organs without first obstructing the pathways leading to his brain, and for good reason. Thus, in neither procedure do the surgeons cause the patient to die any sooner than he would have otherwise by obstructing the pathways. The surgeons at most preemptively cause the donor to die at the same time that he would have died otherwise.[endnoteRef:1], [endnoteRef:2] [1:  Some paragraphs in this paper were adapted from Lee 2024a and 2024b.]  [2:  I would like to thank Alexander Pruss, Christos Lazaridis, Adam Omelianchuk, Lawrence Masek, an anonymous referee, and audiences at the 2024 Midwestern Medical Humanities Conference, the University of Mississippi, and the 2025 Miss-Stout Bioethics Workshop for invaluable feedback on drafts of this article.] 
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