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Acute liver failure is an infrequent but serious complication of heat stroke damage. Management of these
patients is mainly supportive, but in some cases liver transplantation may be the only chance for cure. We
present the case of a young soldier who underwent emergency liver transplantation due to exertion heat
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Introduction

Heat stroke is a potentially fatal disorder characterized by a rise in body
temperature above 40°C that is associated with a systemic inflammatory
response leading to multiple organ damage in which central nervous
system dysfunction predominates. Liver injury in most cases of heat
stroke is usually asymptomatic and exhibits only mild reversible
elevation in plasma liver enzymes, but acute liver failure is documented
in 5% of patients [1]. Treatment of severe hepatic damage from heat
stroke involves mainly supportive care, but in some circumstance’s liver
transplantation should be considered [2].

Case Report

We present the case of a previously healthy 24-year-old man,
professional soldier belonging to a special operations group of the
Spanish army, who suffered sudden deterioration in the level of
consciousness while he was carrying out an intense effort during military
maneuvers. Patient was transferred to the intensive care unit of the
nearest hospital, evidencing at initial exploration a body temperature of
42°C, a heart rate of 130 beats per minute, hypotension and coma.
Immediate orotracheal intubation was performed for mechanical
ventilation, and external cooling initiated, requiring support with

vasoactive amines. As result of these early measures, patient was
extubated 24 hours after hospitalization, decreasing also the corporal
temperature to 38.5°C. Nevertheless, impairment in liver function tests
were evident in following hours, with aspartate aminotransferase peak at
5900 IU/L, alanine aminotransferase at 7734 IU/L, total bilirubin 15.14
mg/dl, ammonia 51 pg/dl, INR 4.36, and factor V 11.4%. The patient
also developed degree 3 hepatic encephalopathy according to West
Haven criteria [3]. Ultrasonography showed liver normal in size with
increased echogenicity related to liver steatosis. With these clinical and
laboratory setting, our patient met Clichy criteria for emergency liver
transplantation (hepatic encephalopathy, age under 30 and factor V <
20%) and for this reason was transferred to our institution, being listed
for urgent liver transplantation as code zero, the maximum priority in
Spanish allocation system.

During the waiting period the patient received support with MARS
(molecular adsorbent recirculating system) therapy. Four days after the
onset of symptoms, liver transplantation was carried out with an ISO
group donor. Piggyback technique with temporary portocaval shunt was
the employed procedure. Cold time ischaemia was 326, with transfusion
of 800 ml of red cells and one pool of platelets. Pathologic exam of
explanted liver showed a massive necrosis of liver parenchyma
secondary to ischaemic damage. Postoperative stay in intensive care unit
was seven days, for a total in hospital stay of 17 days. Initial
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immunosuppressive treatment consisted in basiliximab plus steroids,
entering Tacrolimus in postoperative day 3. The main complication
registered during the post-transplant course was a cerebellums syndrome
(ataxia, instability to walking, diplopia) without evident structural
damage neither in CT nor in MRI and interpreted as of multifactorial
origin (pretransplant neurologic damage, hydroelectrolytic dishalance,
immunosuppressive treatment). Nine months after transplantation, the
patient is doing well without long-term sequelae.

Discussion

Heat stroke can be divided into 2 subtypes: classical or exertional [4].
Classical heat stroke is more common in elderly and
immunocompromised individuals and is associated with elevated
environmental temperatures. Exertional heat stroke occurs in younger
individuals, usually with no previous medical records, and is associated
with vigorous activities under extreme temperature, such as long-
distance running or military maneuvers, just as it happened in our
patient. It has been also described in conditions of high ambient
temperature while working or even in a dry air hot sauna cabin [1, 2, 5-
11]. Potential complications after heat stroke include acute renal failure,
disseminated intravascular coagulation, rhabdomyolysis, acute
respiratory distress syndrome, and hepatic failure, not uncommonly
followed by death. The mechanisms that lead to multi-organ failure
remain unclear, but studies suggest the systemic inflammatory response
plays a critical role in cellular injury after heat exposure by activating
pathways leading to cellular necrosis and apoptosis. The consecutive
interplay between the cytotoxic effect of the heat and the inflammatory
and coagulation responses results in multiple organ failure. The tissues
most sensitive to changes in temperature are brain and liver, but heat also
damages kidney, myocardium, muscle and the gastrointestinal tract.
Ischaemic hepatitis may also develop related to vascular collapse from
dehydration and shunting of blood from the splanchnic circulation to the
skin in order to dissipate heat [8, 12].

The aggressiveness and complexity of the clinical picture in this entity
implies that these patients must be treated in intensive care units with
experience in hepatic pathology. Conservative treatment is the initial
option, not only for liver damage but for any other associated injured
organ: mechanical ventilation, renal replacement therapy, external
cooling, high-volume plasma exchange, MARS therapy, control of
cerebral edema [4, 7, 12, 13]. But probably the most challenging decision
facing the healthcare team is whether or not a liver transplant may be
necessary, and when to make it, because patient may die while awaiting
a suitable graft or, in opposite, frustrate the possibility of spontaneous
recovery with supportive measures. Regarding to conservative
treatment, Figiel et al. found a 43% of mortality in patients with acute
liver failure due to heat stroke and undergoing conservative treatment
[2]. With respect to liver transplantation, 11 out of 12 patients, referred
to in six recent papers, are alive after this procedure [2, 9-11, 13, 14].

No definitive criteria are available to indicate liver transplantation, being
known that indeed some patient spontaneously recovered liver function
while waiting for a graft [9]. In absence of any other recommendation,
we decided for emergency liver transplantation based on Clichy criteria,
as in other indications of acute liver failure (toxic, viric,
pharmacological, unknown), given that we dispose of factor V
determination in our institution. Davis et al., indicates that urgent liver
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transplantation may play a role when factors that portend a poor
prognostic outcome are present, such temperature > 42°C, rapid
multiorgan failure requiring artificial organ support, and circulatory
collapse requiring vasopressors [12].

In summary, we present a case of acute liver failure secondary to heat
stroke, successfully treated with an emergency liver transplantation.
However, as pointed by Hadad et al., this unusual entity poses to medical
teams in front of an important dilemma (too early, too late) when making
the best therapeutic decision [1].
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