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studies of novel therapeutic agents that manipulate
NO, HIF-1, or both.

Is HIF-1 a bridge between altered plasma NO con-
sumption and adverse outcomes, as speculated by Ruan
et al? We do not know, but we look forward to the trans-
lational investigations necessary to answer this question.
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The Relationship Between Manifestation of
Diabetes Insipidus and Estimated Glomerular
Filtration Rate in Brain Death: Implications

Require Clarification
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To the Editor:

Ari R. Joffe, MD, FRCPC'
Michael Nair-Collins, PhD?

n a single-center retrospective study in Critical Care Medicine, Varelas et al
(1) described a relationship between renal dysfunction and the frequency
of diabetes insipidus (DI) in adults with brain death (BD). We believe that

some clarifications are needed.

First, severe renal dysfunction is a known confounder to the assessment of
hypothalamic osmoregulation, as very-low glomerular filtration rate will re-
duce urine output. Nevertheless, in those with normal renal function, DI
did not occur in 22.8% of patients diagnosed with BD (1). According to the
Uniform Determination of Death Act, which requires the irreversible loss of all
functions of the entire brain, these patients were not dead (2).

Second, the authors seemed to counter this failure of accepted medical stan-
dards to meet the legal definition of death by suggesting that the lack of DI

was due to mere brain “cell activity” (1). This is disingenuous because osmo-
regulation is clearly a brain “function” as defined by the World Brain Death
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Project—osmoregulation is an essential brain function that involves the de-  Kluwer Health, Inc. All Rights

livery of “a stimulus to provoke central processing and an efferent response”
(3). This is achieved by tightly regulated release of vasopressin, in response
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to plasma osmotic changes as small as 1% (and with
a half-life of 15-18 min). Vasopressin is released from
magnocellular neurons that originate in the supraoptic
and paraventricular nuclei of the hypothalamus, with
additive glutamatergic input from circumventricular
basal forebrain areas, and functions to maintain the in-
tercellular environment necessary for all homeostasis
in the organism (2). These areas of the brain are not
supplied by the inferior hypophyseal artery, and so not
potentially protected from high intracranial pressure
(2).

Third, the authors suggest that the lack of DI may
be due to “leak” of vasopressin that may “mimic osmo-
regulation,” and that “as longer time elapses after BD
declaration, a higher number of DI observations may
occur” presumably because the leak from necrotic cells
ceases (1). These assertions were based on evidence
from two referenced studies that, if anything, support
the opposite claim (4, 5). Sujimoto et al found that the
hypothalamus—in three of four examined pathologi-
cally “almost completely necrotic and [with] no vaso-
pressin positive granules” - “seems to cease its function
immediately after the occurrence of BD, since the se-
cretion of ADH [vasopressin] falls rapidly to a very
low level after BD in spite of the preservation of cel-
lular structure in the [pituitary] posterior lobe [in 11
of 12 specimens “the number of vasopressin positive
granules was maintained even 20 days after BD”]” (4).
This was based on n = 7 patients who had vasopressin
measured after BD, all of whom had DI, therefore,
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indicating that any passive leak of detectable vaso-
pressin was insufficient for osmoregulation (4). Ujihira
et al (5) did not report any pathology for the posterior
pituitary lobe nor the hypothalamus. These data clarify
that osmoregulation in BD cases indicates ongoing hy-
pothalamic and basal forebrain (i.e., brain) function.
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(1) on our article (2). We disagree that these patients were not

dead. Although there is a possibility that these patients without
diabetes insipidus (DI) had circulating vasopressin/antidiuretic hormone
(ADH) for the anatomical reasons we explained in our article, there are many
reasons to believe that this is inconsequential to the diagnosis of brain death.
First, the 2019 American Academy of Neurology (AAN) position article (3), the
World Brain Death Project (4) and the recently published Pediatric and Adult
Brain Death/Death by Neurologic Criteria Consensus Guideline (5), sup-
ported by the AAN Guidelines subcommittee and four other Societies, con-

firm that persistent neuroendocrine function does not exclude evaluation and
determination of BD. Second, there is widespread confusion between cellular
activity and function, and how function is confirmed “according to medical
standards.” Since the Harvard criteria and through all published Guidelines,
accepted medical standards do not include all of the infinitesimal functions
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