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Benefits of hypertonic saline for cardiothoracic organ transplantation with brain death donors

Benefits of hypertonic saline for cardiothoracic organ
transplantation

Organ transplantation remains the standard treatment for many end-
stage organ diseases. Nevertheless, the number of solid organs available
especially for heart and lung transplantations is far lower than the
number of patients in the waiting lists.1 The main source for organ to
transplantation continues to be brain-dead patients. However, brain
death induces a series of responses including a massive release of cate-
cholamines followed by hemodynamic instability, and hypoperfusion
with microcirculatory impairment.2,3 Concomitantly, there is a pro-
gressive increase in inflammatory response with endothelial cell
dysfunction and apoptosis, compromising the viability of the organs to
be transplanted.2

The appropriate care of a potential organ donor represents the
chance to increase the number of organs for transplantation. In this re-
gard, the current guidelines in deceased organ donor management are
based on a set of physiologic parameters with target values reflecting
normal cardiovascular, respiratory, renal, and endocrine physiology.
The maintenance of adequate intravascular volume associated with
cardiac output augmentation has been recommended, if necessary, with
the use of vasoactive medications. In parallel, a protective ventilatory
strategy is advised with endocrine, electrolyte, and nutritional man-
agement. Besides, the consensus recommendations favor high-dose
corticosteroid administration.4,5

For the management of the hemodynamic instability in brain-dead
donors, isotonic crystalloid has been normally recommended to
replace intravascular volume. However, fluid resuscitation in brain-
dead donors is controversial, and inadequate fluid resuscitation leads
to prolonged vasopressor use and inadequate oxygen delivery, resulting
in organ ischemia and graft loss, especially in heart and lung trans-
plantations.6 In this context, hypertonic saline is a known intravascular
volume expander and some positive responses to its infusion are clearly
related to brain death pathophysiology. It has been widely studied in
several other pathologies, such as hemorrhagic shock, sepsis and
ischemia and reperfusion injury, showing some advantages in relation to
normal saline administration.7 The continuous hypertonic saline infu-
sion also seems to reduce in-hospital mortality in brain-injured patients
hospitalized in intensive care units.8

Sztark et al. (1995) were the first to use hypertonic saline in the
treatment of potential donors in brain death. In that study, they showed
that hypertonic saline can improve cardiac output and oxygen trans-
portation.9Nevertheless, this therapeutic option was never incorporated
into the deceased organ donor management.

In recent studies, our group demonstrated that the use of hypertonic

saline may reduce microcirculatory dysfunction and inflammation in
experimental models of brain death, a situation that was also associated
with improvement in cardiac performance and respiratory function.
Besides its hemodynamic effects, hypertonic saline improved the density
of perfused small vessels due to its effects on eNOS and the expression of
the endothelin-1 protein, while reducing the inflammatory process by
decreasing leukocyte adhesion and migration after the induction of
brain death.10 The positive influence of hypertonic saline on microcir-
culatory changes has been extensively documented and also seems to be
related to the hypertonicity, reducing the endothelial and red blood cell
edema,11 and to the maintenance of coagulofibrinolytic homeostasis,12
whose dysregulation appears to be related to intravascular micro-
thrombi formation observed after brain death.13

Regarding the cardiac effects, the observed data suggested that hy-
pertonic saline ameliorates left ventricular systolic dysfunction and
seems to reduce myocardial tissue compromise in brain-dead rats.14
Furthermore, hypertonic saline treatment induced the reversion of the
altered expression of several miRNAs and the modulation of pathogenic
pathways related to inflammatory process and to cellular apoptosis that
was modified in the heart graft after brain death.15

The infusion of hypertonic saline also contributed to lung graft
preservation after brain death induction. This positive influence was
mainly related to the reduction of inflammatory cell infiltration into the
lungs,16 while another study also demonstrated that hypertonic saline
was effective in preventing the deterioration of elastic and resistive
pulmonary components caused by brain death.17

In conclusion, the addition of the use of hypertonic saline in brain-
dead organ donor management may have beneficial effects, especially
for cardiothoracic organ transplantation. Given the absence of previous
clinical data, randomized clinical studies are needed before developing
recommendations for hypertonic saline use in the appropriate care of a
potential organ donor.
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