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ABSTRACT

Introduction: Digestive complications are seen in 30% of endurance sports practitioners. They are dominated by gastric and 
intestinal lesions. Liver manifestations are much rarer and often unknown. Severe acute hepatitis complicating malignant 
hyperthermia of effort is the most serious form: fatal in 10% of cases. We report an observation.

Case report: A 40-year-old patient, without pathological medical history, was hospitalized for a sudden loss of conscious-
ness, confusion, and agitation with abundant liquid diarrhea and bilious vomiting, occurring at 19km from a race of a half-
marathon. The initial physical examination noted a fever at 38°C, systolic blood pressure at 90mmHg, and right hemiparesis. 
Biology showed leukocytosis at 11300/mm³, thrombocytopenia at 74000/mm³ and prothrombin time at 56%. An adapted 
resuscitation allowed the stabilization of the blood pressure and the regression of the neurological signs. On the second 
day, mucocutaneous jaundice with hepatic cytolysis at 10N for AST and 6N for ALT and a collapse of PT at 10%, as well as 
rhabdomyolysis (CPK at 46N and LDH at 8N) without renal failure .

The infectious, immunological, and morphological investigations of this hepatitis were negative. The diagnosis was that of 
fulminant hepatitis and subclinical rhabdomyolysis caused by exertional heatstroke. The subsequent course was progres-
sively favorable after adequate resuscitation, infusion of fresh frozen plasma and vitamin K injection. The PT normalized on 
day 20 and cytolysis on day 40 and the patient had no physical sequelae.

Conclusion: As rare as it is, the acute hepatitis of effort must be known and systematically evoked in front of any severe 
clinical presentation in high-athlete in order to ensure an adequate and fast management making it possible to improve the 
prognosis of this affection.
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INTRODUCTION 

The half-marathon (road running event of 21,097 kilometers) 
is a very popular sport for both athletes and amateurs for two 
reasons: 1) It does not require, in comparison with the mara-
thon, a serious and advanced preparation, 2) The complica-
tions and the impact are less compared to the marathon: the 
half-marathon runs very much below the maximum aerobic 
speed and below the anaerobic threshold. Thus, there will be 
no shortness of breath or muscle fatigue; and muscle 

accumulation of lactates is lower. Pathophysiologically this is 
explained by the fact that the “30-kilometer wall” caused by 
the depletion of the glycogen stock does not occur in the half-
marathon [1-4].

This sport has become very popular because of its health ben-
efits with mainly a reduction in cardiovascular events and gen-
eral mortality [5].
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Despite their health benefits, endurance sports can, on the 
other hand, have a negative and sometimes serious impact 
that can lead to severe functional and/or organic failures 
(heart, liver, kidneys ...) [1, 2, 6-8].

The digestive tract is one of the key systems that controls and 
regulates adaptation and regeneration of the athlete [9] ex-
plaining the frequency of digestive manifestations during en-
durance sports; it is estimated that 20 to 50% of athletes are 
having gastrointestinal symptoms [9-11]. These symptoms are 
one and a half time to three times more common among elite 
athletes than among occasional practitioners [10].

Unlike the digestive tract, the liver, located downstream of the 
splanchnic circulation, is considered a relatively “protected” 
organ during physical exertion [1, 2, 6, 8]. Its afferent vascu-
larization is ensured by a double systemic and portal network; 
whose basal rest rate is estimated to be between 1.5 and 1.8L 
per minute. During exercise, the decrease in splanchnic flow 
causes a decrease in hepatic flow. The decrease in hepatic 
blood volume thus varied from 14 to 18% [2]; which made it 
the most vascularized organ of the abdominal cavity [1, 2, 6].

Thus, the liver remains an organ much more rarely affected 
than the rest of the digestive tract [1, 2, 6], and hepatic bio-
logical disturbances induced by endurance sports are still little 
known and little considered by clinicians: most often a rough 
clinical expression and biochemical translation often delayed 
from a few hours to a few days [1, 2, 6, 12]. Severe hepatic 
complications remain exceptional and unusual. 

Despite its potential severity and its possible fatal outcome, 
the isolated hepatic involvement during endurance sports, 
is little known, extremely reported as sporadic cases, poorly 
studied, and little characterized in current medical practice

We are reporting an original observation of an isolated fulmi-
nant hypoxic hepatitis complicating a half marathon in healthy 
adult.

CASE REPORT

A 40-year-old man, with no pathological medical history, an 
active military, with a regular physical activity deemed aver-
age (regular training of 4 to 6 hours per week), participated in 
a programmed half-marathon.

His clinical examination and basic biological tests before the 
race were without any abnormalities. He was well acclima-
tized since he was from and resides in the city where the race 
took place.

After 19 km of running, he presented brutally a liquid diarrhea 
with fever at 38°C, systolic blood pressure at 90 mmHg, and 
right hemiparesis. Biology showed leukocytosis at 11300/mm³ 

with 70% neutrophils, thrombocytopenia at 74000/mm³, he-
patic cytolysis at 10N for AST and 6N for ALT, and PT at 56%. 
His electrocardiogram, chest X-ray, and brain CT showed no 
abnormalities.

Appropriate resuscitation had allowed the stabilization of 
blood pressure and the regression of neurological signs. On 
the second day a mucocutaneous jaundice was established 
with a worsening of hepatic cytolysis at 39N for AST and 65N 
for ALT, a cholestasis with total Bilirubin at 180μmol/l and di-
rect Bilirubin at 98μmol/l, and a collapse of PT at 10%, as well 
as rhabdomyolysis (CPK at 46N and LDH at 8N) without renal 
failure.

The patient was transferred to the intensive care unit. A pro-
gressive and adapted rehydration with hydroelectrolitic equili-
bration, transfusion of ten fresh frozen plasma bags, injection 
of vitamin K, and monitoring of vital parameters.

Subsequent investigations aimed for the etiological diagnosis 
of this acute hepatopathy had not revealed any abnormalities: 
abdominal ultrasound and CT-scan, Doppler examination of 
intra-abdominal vessels, gastrointestinal fibroscopy, cerebral 
CT-scan and lumbar puncture, blood cultures, cardiac ultra-
sonography and viral serologies (hepatitis B, C, A and E, HIV, 
CMV, EBV and leptospirosis).

There was no mention of medication, doping or potentially 
toxic substances or alcohol consumption.

The evolution was progressively favorable with normalization 
of PT and blood count at day 20 and transaminases level at 
day 40. The patient had no physical sequelae. Table 1 sum-
marizes the chronological evolution of the different biological 
parameters of our patient.

Table 1: Chronological evolution of the different biological parameters 

of our patient.

Platelets PT AST ALT ϓGT

D1 74000 56% 10N 6N -

D2 46000 10% 39N 65N 1.5N
D3 62000 11% 36N 60N 1.5N

D6 102000 72% 18N 30N 1.3N

D20 N 87% 1.5N 5N N

D40 N 100% N 1.5N N

D: Day, AST: aspartate aminotransferase, ALT: alanine aminotransferase, 
PT: prothrombin time, ϓGT: gamma-glutamyltransferase.

DISCUSSION
It is known that intense and long physical exercise, especially 
marathon and half-marathon races, leads to a significant in-
crease in all liver bioassays (AST, ALT, direct Bilirubin, total 
Bilirubin, ϓGT, and alkaline phosphatase) without exceeding 
the upper limits of normal rates [1,2,6,12,13]. The increase 



www.mathewsopenaccess.com

3Citation: Bouomrani S, Belgacem N and Béji M. (2018). Fulminant Hypoxic Hepatitis During Endurance Sport. M J Sprt. 1(1): 001.

in transaminases is due essentially to muscle lysis, whereas 
hepatic damage is usually only secondary and minimal [14]. 
The predominance of ALT elevation and the association of 
hypertransaminasemia with even minimal cholestasis or he-
patocellular insufficiency confirms the hepatic origin of these 
enzymatic abnormalities [7,15-18].

Apart from any underlying liver injury, bilirubin can be in-
creased due to the continuous hemolysis typical of intense 
and prolonged exercise [7].

This cytolysis predominates on AST in the series of De Paz JA. 
and Nuviala RJ.; this is mainly related to rhabdomyolysis given 
the severity of the physical exercise (marathon and a 100 km 
run) [16,17].

Liver injury itself is constant in exercise hyperthermia or “ ex-
ertional heatstroke “ [19-21]. This involvement is reflected in 
90% of cases by moderate, transient and subclinical cytoly-
sis; [1,2,6]. In 10% of cases it is severe resulting in acute liver 
failure, fatal in half of the cases [1,19,20]. This hepatitis can 
sometimes be fulminant and require urgent liver transplanta-
tion [1,15,19,22,23]. Histologically; hepatocyte destruction is 
observed in the form of necrosis with intracytoplasmic vacu-
olization, the centrilobular localization of which supported an 
ischemic mechanism [2].

In mild forms, hepatic bioassays are elevated immediately af-
ter stroke and remain so for the next 24 hours except for ϓGT, 
which begins to decrease from the sixth hour after the end of 
exercise [12]. A return to normal is generally observed after 
two days [13].

The pathophysiology of liver injury in endurance sports in-
volves hypoxia/relative tissue ischemia secondary to reduced 
splanchnic flow, excess production of free radicals and oxida-
tive stress, and mitochondrial dysfunction induced by effort 
[24-26]. All of these factors lead to damage and lysis of he-
patocytes more or less pronounced depending on the nature 
and duration of the effort, which can in extreme cases lead to 
shock liver or classic “hypoxic hepatitis” that remains excep-
tional [24,26-29].

Hepato-digestive disorders caused by endurance sports are 
mainly conditioned by the nature, duration and intensity of 
physical exercise [1,2,6,23]; many other factors influence the 
onset and degree of these disorders such as: age, sex, state of 
hydration, level of training and acclimation, drug and food in-
take and possible underlying diseases: these disorders appear 
to be more frequent in young, female athletes, poorly hydrat-
ed, poorly trained, badly acclimated, and those with pre-ex-
isting liver disease and/or taking potentially toxic substances 
for the liver and the gastrointestinal tract (anti-inflammatory 
drugs, anabolic steroids,...) [1,3,29]. Inherited determinants, 

particularly muscular enzymatic equipment, are also incrimi-
nated [7,30].

All of these findings mean that clinical signs and variations 
in liver bioassays must be taken into consideration when se-
lecting and preparing candidates for high level competitions 
[12,13]; and by analogy when selecting military soldiers for 
special missions requiring intense and/or prolonged physical 
effort.

The recommendations for avoiding or minimizing the hepatic 
and gastrointestinal repercussions of endurance sports are 
regular training, changes in lifestyle, adapted diet composi-
tion, adequate hydration and the eviction of any doping prod-
uct [1,6,10,31,32].

Subsequent large-scale studies, systematically analyzing clini-
cal manifestations and biological abnormalities, are thus use-
ful for better understanding and characterizing hepatic com-
plications during endurance sports.

CONCLUSION
As rare as it is, the acute hepatitis caused by exertional heat-
stroke must be known and systematically evoked in front of 
any severe clinical presentation in athletes.

A better knowledge of this exceptional, but potentially fatal, 
complication of the intense sport activity makes it possible 
to establish the diagnosis without delay and to ensure an ad-
equate and fast care, thus making it possible to improve its 
prognosis.

Certain recommendations are to be respected as well by the 
candidates participating in endurance sports activities as by 
the sports doctors taking care of these candidates to avoid 
or minimize the liver injury. Good physical preparation with 
regular training and good acclimation, a balanced diet, good 
continuous hydration during the race, as well as the eviction 
of alcohol, hepatotoxic drugs, and any doping substance are 
recommended.
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ABREVIATIONS
AST: aspartate aminotransferase, ALT: alanine aminotransfer-
ase, CMV: cytomegalovirus, CT: computed tomography, CPK: 
creatine phosphokinase, EBV: Epstein-Barr virus, ϓGT: gam-
ma-glutamyltransferase, HIV: human immunodeficiency virus, 
LDH: Lactate dehydrogenase, PT: prothrombin time.
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