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ABSTRACT

The effect of an individualized exercise programme on a 
non-alcoholic steatohepatitis case is presented. Before entering 
the programme the patient was treated with conventional 
recommendations on diet plus aerobic exercise during fourteen 
years, without major improvements of his analytical parameters. 
Two years after including him in a tailored exercise programme, 
aimed to fulfil the recommendations of the American College of 
Sports Medicine, his blood markers of liver dysfunction and cardio-
metabolic risk tended to improve. Consequently, our data support 
the idea that in non-alcoholic steatohepatitis the exercise-based 
therapeutic interventions should be individualized taking into 
account the cardio-respiratory and muscular fitness of the patient, 
rather than using generic behavioural recommendations.
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BACKGROUND

Although the precise mechanisms are still largely 
unknown, the role of physical inactivity in the pathophys-
iology of non-alcoholic steatohepatitis has been suggested 
(1). Physical exercise is among the therapeutic recommen-
dations for this clinical entity, with an evidence level of 
1 and a recommendation grade of B (2). It has been dis-

cussed at the literature if exercise is a good therapeutic 
option (3), mainly due to: a) The common lack of adher-
ence of individuals to exercise programmes (4); b) to the 
uncertainty on the best characteristics of the exercise to 
be performed (5); and c) because it is generally accepted 
that is the secondary weight reduction (rather than exercise 
itself) the reason of the possible clinical improvements (2). 
However, a recent meta-analysis including 12 controlled 
clinical trials has suggested that physical exercise may 
reduce the pathological hepatic lipid deposition, without 
decreasing the transaminases blood levels or body weight 
(6). Similarly, it has been suggested that the intensity of the 
effort, rather than its duration, could be the main factor to 
impact the clinical progression of the disease (5,7), being 
the exercise sessions of moderate to high intensity the ones 
that can alter the histological progression. However, most 
of the data on the relationship between physical exercise 
and non-alcoholic steatohepatitis come from epidemio-
logical studies or from short duration interventions, thus 
limiting the possibilities to establish causal relationship 
and the long-time effectiveness of exercise as a clinical 
therapeutic resource.

CASE REPORT

We report here a case of a 36 years old male diagnosed 
fourteen years before of non-alcoholic steatohepatitis, 
confirmed by liver biopsy without data on the disease’s 
grade. During all this time the patient was treated with 
general dietetic and aerobic recreational physical exercise 
recommendations. The last two years the patient voluntari-
ly joined an individualized physical exercise programme at 
our centre, in addition to his clinical follow-up.

At the beginning of the programme the patient showed 
the anthropometric and physiological features summarized 
in table I. He declared to be physically active, practising 
paddle tennis twice per week plus long distance bike routes 
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on weekends, without controlling the cardiorespiratory 
intensity of any of them. He also declared to be accomplish-
ing a low-lipid diet and denied alcohol or drugs consumption 
on a regular basis. Before starting the programme his cardio-
respiratory fitness (submaximal exercise test, YMCA proto-
col) (8), as well as his muscular fitness (Brzycki’s protocol) 
(9), were assessed and used to estimate the corresponding 
aerobic and resistance training intensities to be prescribed 
during the programme. The patient was educated to use a 
pulsometer during his autonomous physical activity –that 
was encouraged to continue-, and to report the data of every 
exercise session by using a “training diary”. Based on the 
data reported by the patient a tailored complementary exer-
cise programme was designed to accomplish weekly with 
the American College of Sports Medicine recommendations 
on physical activity for health (10). Complementary ses-
sions were performed at our sports centre under the advice 
of an exercise sciences graduate instructor. Periodically the 
physical fitness of the patient was tested, to properly readjust 
the corresponding training intensities. A “post hoc” analysis 
identified four main training periods, based on the mean 
physical workload dedicated to improve cardiorespiratory 

or muscular fitness (Fig. 1). During the whole intervention 
no changes were made on his diet.

After two years of this complementary training, both 
cardiorespiratory and muscular fitness increased (Table 
I), thus indicating that the programme had induced the 
proper physiological adaptations. During this period, his 
routine analysis showed a relevant change of tendency 
in plasma cholesterol (Fig. 2) and triglycerides (data not 
shown) during the period of intervention. Similarly, despite 
continuing above normal values, transaminases plasma 
concentrations showed much less dispersion as well as 
a trend to be reduced (Fig. 2) during the intervention. 
However, body weight and body mass fat increased along 
the duration of the programme (Table I). Taken together 
our data support the idea that proper “doses” of exercise, 
conveniently administered to the individual, can induce 
physiological adaptations capable of counterpart “per se” 
the pathophysiological mechanisms of non-alcoholic ste-
atohepatitis. Consequently, the non-guided spontaneous 
recreational physical activity of the individual may have a 
very small impact on the disease progression.

DISCUSSION

Despite being a case report, due to the extension of the 
data collection and to the long duration and exhaustive 
control of the intervention, our data support that is the 
intensity of each exercise session, rather than its duration, 
the major determinant of the effects of exercise on the evo-
lution of this disease. However, well designed controlled 
clinical trials are necessary to confirm this hypothesis. In 
due case, the current generic recommendations of aero-
bic exercise should be revisited in favour of including the 
patients in individualized exercise programmes, such as 
the one described here. In any case, the clinical impact of 
this change would be largely limited by the possibilities of 
the patients to access to this sort of programmes.
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Fig. 1. Mean structure of the exercise session in each of the four sequential 
periods of the programme. Physical workload of each isolated session was 
calculated by multiplying the time and the intensity of the corresponding 
training mode. In the first period, a total of 23 sessions in 44 weeks were 
accumulated; in the second, 15 sessions in 12 weeks; in the third, 13 ses-
sions in 12 weeks; and in the fourth, 27 sessions in 20 weeks. Identification 
of periods was made “post hoc”, based on the objectives agreed among 
the patient and the instructor.

Table I. Effects on the intervention on different anthropometric and physiological variables

Weight (kg) BMI (kg·m-2) % fat
Abdominal

skinfold (mm)
VO

2
max rel. 

(mL·kg-1·min-1)
RFI arms RFI legs

Pre 83.7 25.63 17.81 23.6 39.7 0.76 2.17

Post 89.3 27.1 21.51 38.2 45.1 1.15 3.05

BMI: Body mass index; VO
2
 max rel: Maximal relative oxygen uptake; RFI: Relative force index. After the intervention (post) both cardiorespiratory and muscular fitness 

improved, whilst body fat as well as body mass increased.
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