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AHHOTauua

Llenb. MccneqoBanock BansHMe BbiGOpa TUMa TPEHUPOBKM (KOHCEpBaTUBHAA HepapMaKoIor1yecKas Tepanus NepBoi AMHUM NPY HEaNKOr0bHOM
uposoi 601e3Hu nevenn (HAXKBIT)) Ha y/yuleHne nokasaTeneit GepMeHTOB nedyeHu. MpoBeAEHO CPABHUTE/IBHOE UCC/IEA0BAHME, HAaMpaBieHHoe
Ha OLieHKY oTBeTa pEepMEHTOB NeYeHU Ha MMpaMUAA/bHbIE YNIPaXKHEHUS C MOBBILLAIOWEHCA MHTEHCUBHOCTbIO (MHTEpBa/IbHbIE) B CPABHEHUM C Hemnpe-
PbIBHBIMM @3PO6HBIMU YNPAaXKHEHUAMM Y NaLMEHTOK XeHcKoro nona ¢ HAXKBI. MaTtepuanbl n MeTogbl. 38 yyactHuy, ¢ HAXKBI paHaoMusnpoBanm
B rpynmny nMpamuzasbHbix TPEHMPOBOK (N=19) 1 rpynmy HenpepbiBHbIX TPEHUPOBOK CPeAHei nHTeHcBHOCTM (N=19). YyacTHULp! 06enx rpynn co-
6n04anm paccumTaHHylo Ha 12 Heenb AMeTy C HA3KMM NoTpeb/ieHMeM Kanopuil U BLINMONHAAN YNpaXKHeHMA Tpu pasa B Hegento. B gononHeHne
K M3MepeHuto nHaekca Maccbl Tesnia (MMT) u okpyxHoctv Tanum (OT) y naumeHTok ¢ HAXKBI onpeaensiv ypoBHM CbIBOPOTOYHOM anaHUHTpaHCaMu-
Hasbl (AT), wenouHoi pocdarassbl (L), iMnonpoTtenHos Beicokoi naoTHocTy (JINBIM), acnapratamuHoTpaHcdepassl (ACT), Tpuravuepugos (TT)
1 rammaraytamuHTpaHcdepassi (IT) Ha MCXOAHOM YpoBHe 1 Yepes 12 Hegenb. Pesy/ibTaTbl. [0 3aBepLueHun 06enx nporpaMM TPEHUPOBOK Habto-
Aannchb 3aMeTHble yy4leHusa. NupamuaansHbie a3pobHbie ynpaxHeHUa NpuBe/n K 6o/1ee CyleCTBEHHbBIM U 3aMeTHbIM Y/TyuYlleHUAM NoKasaTtesieit
M0 CPaBHEHMIO CO BTOPbIM TUMOM TPEHUPOBOK (a3pO6HbIE TPEHUPOBKM YMEPEHHOI MHTEHCMBHOCTM). 3aKtoueHue. O6a Tvina TpeHNPOBOK (a3pobHbie
TPEHUPOBKU YMEPEHHOMN MHTEHCMBHOCTY U/IN MMPaMUAA/bHbIE YIIPAXKHEHMA) CyLLeCTBEHHO YyHLWmnAmM nokasatenn AT, UMT, ACT, JINBM, ITT, LL®,
OT n TT y naumeHTok ¢ HAXBIT, npu 3ToM npaMuganbHble TPEHUPOBKM OKazanncb 60s1ee 3¢p¢peKTUBHLIMU MO CPABHEHMIO C HEMpPePbIBHbIMU YIpaX-
HeHNAMU yMEPEHHOIZ UHTEHCUBHOCTU.

Knro4yeBbie ca0Ba: MupamudansHbie ynpaxHeHUs, a3po6HbIe ynpaxxHeHUs, hepMeHmMbI neyeHu, AUNUdHbIL NPOPUAL, HeaNKO20/bHAS KUPOBaHUS
60/1€3Hb Ne4eHu
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Abstract

Purpose: The effect of choosing the type of exercise — the first-line conservative non-pharmacological therapy in managing non-alcoholic fatty
liver disease (NAFLD) — on improving liver enzymes has not been fully investigated.: This was a comparative trial aimed to examine the response of
liver enzymes to pyramidal progressive-intensity (interval) versus continuous moderate-intensity aerobic training in NAFLD women. Materials and
Methods: Thirty-eight NAFLD women were randomized into a pyramidal training group (n=19) and a group of continuous moderate-intensity exercise
(n=19). Both groups followed a reviewed 12-week low-calorie diet and received exercise training thrice weekly. Besides body mass index (BMI) and
abdominal circumference (AC), NAFLD patients’ serum alanine transaminase enzyme (ALTE), alkaline phosphatase enzyme (ALPE), high-density
lipoprotein (HDL), aspartate transaminase enzyme (ASTE), triglycerides (TGs), and gamma-glutamyl-transpeptidase enzyme (GGTE) were assessed
before and after 12 weeks. Results: Significant improvements in all outcomes occurred after finishing both training forms. The pyramidal aerobic
form produced more significant and pronounced improvements in the tested outcomes compared to the other form of exercise, moderate-intensity
aerobic exercise. Conclusion: Both training forms, moderate-intensity aerobic exercise or pyramidal training, significantly improved NAFLD patients’
ALTE, BMI, ASTE, HDL, GGTE, AC, ALPE, and TGs, but the pyramidal form of exercise is more efficient than the continuous moderate-intensity form.

Key words: pyramidal exercise; aerobic exercise; liver enzymes; lipid profile; non-alcoholic fatty liver disease

Conflict of interests
The authors state that this work, its theme, subject and content do not affect competing interests

Sources of funding
The authors declare no funding for this study

Conformity with the principles of ethics

Consenting of NAFLD women, ethical approval of conducting medical/clinical research (P.T.R.E.C/012/004669), and universal recommendations of
Helsinki were applied. In this NAFLD trial, the period designed for conducting the exercise program (pyramidal versus continuous aerobic exercises) was
from 1st August 2024 to 28 February 2025.

Article received on 10.03.2025
Reviewer approved 30.06.2025
Accepted for publication on 08.07.2025

For citation: Ali Mohamed Ali Ismail, Sallam Ali S. Sallam, Ibrahim Abdelrafea Salem et al. Liver Enzymes in Non-Alcoholic Fatty Liver Diseases:
Response to Pyramidal Versus Continuous Aerobic Training. The Russian Archives of Internal Medicine. 2025; 15(6): 415-425. DOI: 10.20514/2226-6704-
2025-15-6-415-425. EDN: VATKXM




Apxusb BHyTpeHHE MepAMuMHbL ® Ne 6 ® 2025

OPUTMHAABHBIE CTATHU

Introduction

Non-alcoholic fatty liver disease (NAFLD) is the
local fat deposition/deposition in the liver’s hepatocytes
of more than 5% of hepatic cells’ volume/size [1-3]. The
estimated incidence of NAFLD is 47 cases/patients per
1,000 subjects [4].

The pathogenesis of NAFLD may be related to genetic
predisposing factors and/or clinical conditions such as
insulin resistance, metabolic syndrome, obesity, and/or
type 2 diabetes mellitus [5]. These conditions may accel-
erate the development/accumulation of macrovesicular
hepatic fat which may be accompanied by local hepatic
inflammation, signs of local hepatic injury, and variant
hepatic fibrosis. Fibrosis disrupts normal hepatic archi-
tecture. This disruption leads to an impairment of hepatic
functions. This fibrosis-induced hepatic impairment may
predispose the development of hepatic cirrhosis and the
risk of malignant transformation into hepatocellular car-
cinoma [6].

With the lack of effective/approved drugs, leaving
NAFLD without management accelerates the develop-
ment of cardiovascular/metabolic diseases, low work
productivity, poor patients’ quality of life, and rapid sen-
sation of tiredness/exhaustion [7].

Lifestyle changes (exercise training with or without
reduction of dietary calories) are considered the initial/
main step of NAFLD management [8]. Exercise — as a
first-line lifestyle modification treatment for NAFLD —
is currently applied mainly as aerobic exercise [9]. Aer-
obic exercise, particularly walking, is a low-cost non-
pharmacological option that is an easy exercise tool that
may be handled by NAFLD patients, applied irrespective
of place, and managed to improve NAFLD-associated
cardiovascular complications. Despite these good char-
acteristics/features of aerobic exercise, its usual continu-
ous form may induce rapid fatigue/discomfort (due to
depletion of glycogen stores and/or overuse of slow-
twitch muscle fibers) and poor long-term compliance or
adherence [10].

On the other hand, pyramidal training, a form of
aerobic exercise that is applied in a nearly interrupted
form with a gradual progression of the intensity from
low to high intensity during the same session, is a rela-
tively new exercise tool that could be used to improve
cardiovascular risk factors. The mix between low inten-
sity — which is directed to use local fat as a source of
energy — and high intensity — which is directed to use
carbohydrates as a source of energy and avoid overuse
of slow-twitch muscle fibers — explain the preference
of using pyramidal training compared to other forms of
training (such as low or moderate intensity exercises) in
treating cardiovascular risk factors such as obesity and
dyslipidemia [11].

However, the most effective exercise prescription
(needed frequency, type, intensity, and total time of

exercise session) for the enhancement/improvement of
NAFLD remains unclear/unexplained. Moreover, given
the high prevalence of NAFLD-inducing cardiovascular
disorders, the effect of choosing exercise type on liver
enzymes has not been fully compared, especially for
pyramidal training. So, this comparative trial aimed to
investigate the response of liver enzymes to pyramidal
versus continuous moderate-intensity aerobic training in
NAFLD patients.

Materials and methods

Design

A randomized controlled pyramidal-versus-aerobic
exercise trial.

Settings

Outpatient clinic of internal medicine which is affili-
ated to Meetghamr General Hospital.

Inclusion criteria

The diagnosis of NAFLD was thoroughly confirmed by
a gastroenterologist and a radiologist. Both of them con-
firmed the presence of NAFLD after applying abdominal
ultrasonography. Ultrasonography detected the presence
of hepatic steatosis without an evidence of secondary
causes such as alcohol consumption or viral hepatitis The
patients (38 women) who were aged 37-51 years old and
had a body mass index (BMI) > 30 kg/m?* to < 35 Kg/m?
were called to participate in this exercise trial.

Exclusion criteria

The presence of orthopedic surgeries, deformities,
and trauma that limit the accurate performance of exer-
cise training declined patients from participation in
this exercise trial. Also, recent or current engagement
in exercise trials or weight loss trials declined patients
from participation. History of cardiovascular, metabolic,
systemic, endocrine, autoimmune, psychic, neurologi-
cal, renal, viral, or malignant disorders declined patients
from participation in this exercise trial. Also, the authors
prevented the engagement of pregnant or lactating
females.

Randomization

Concealed sealed envelopes containing the names
of NAFLD women were prepared by a physiotherapist
who did not show any intention of participating as an
author in this exercise trial and he did not show the pas-
sion to know the cause of randomizing the women. This
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[ Enrollment ]

Assessed NAFLD women for eligibility (70 women)

Excluded women due to presence of
exclusion criteria (n=20 women)

h 4

- Refused the idea of training (n=12)

Randomized participants (n=38)

v

Allocation ]

A 4

19 women with NAFLD received pyramidal l
(progressive accelerated intensity of interval
training 3 times weekly for 12 weeks plus low
calorie diet)

19 women with NAFLD received aerobic
exercise (moderate-intensity continuous
training) 3 times weekly for 12 weeks plus
low calorie diet)

’ [ Follow-Up ] +
NAFLD participants who ended pyramidal NAFLD participants who ended
training (n=0) continuous moderate-intensity aerobic
training (n=0)
Y [ Analysis ] v

Analysed (19 women)

Figure 1. Flow chart of women with NAFLD

physiotherapist equally randomized NAFLD women into
a pyramidal training group (PTG, n=19) and a group of
continuous aerobic exercise (GCAE, n=19) (Figure 1).
Exercise sessions in both groups were repeated thrice
weekly for 12 weeks. Additionally, both groups followed
a reviewed low-calorie diet. Before starting pyramidal
training or continuous aerobic exercise, unfolding the
concealed sealed envelopes was executed via an indepen-
dent researcher.

Interventions

Low-calorie diet

Patients adhered to the by-last-author-reviewed low-
calorie diet after subtracting 500 kilocalories from wom-
en’s resting metabolic rate (RMR). The Harris-Benedict
equation — the equation used to estimate RMR — was
utilized as follows: RMR = 655.1 + (9.59 x NAFLD wom-
en’s body mass in kg) + (1.85 x NAFLD women’s height

Analysed (19 women)

in cm) — (4.67 x NAFLD women’s age in years) [12].
Besides fats (20-30%), carbohydrates (55-65%) and
proteins (10-15 %) constituted the ration of macronutri-
ents of NAFLD women’s low-calorie diet [13].

NAFLD patients were advised to drink a large amount
of fresh water or low-carbohydrate fresh drinks. Charts
listing carbohydrate levels/amounts in different foods
such as vegetables and dairy products were provided to
all NAFLD patients. The supplied specific charts listing
carbohydrate levels in appropriate food choices and meal
plans were compatible with NAFLD patient’s individual-
ized preferences.

Aerobic training

(moderate-intensity continuous exercise)

Walking was executed by NAFLD women on an elec-
tronic treadmill in the form of warm-up phase (the first
phase of walking performed at 40-60 % of NAFLD wom-
en’s maximal heart rate, MHR, for 5 minutes), middle
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Figure 2. The protocol of the executed pyramidal training

phase (the second phase of walking performed at 60-75 %
of NAFLD women’s MHR for 50 minutes), and cooling-
down phase (the third and final phase of walking which
imitated the same features of warming-up phase) [14].

Pyramidal training

The 42-minute pyramidal exercise — the accelerated
progressive-intensity interval training — was executed in
two 21-minute cardio-training running on an electronic
treadmill, with 10-minute rest between exercises and
an intensity ranged from 25-100% of MHR of NAFLD
women’s MHR [12] (Figure 2). The training was con-
ducted according to Karvonen’s heart rate formula cal-
culation. Ten-minute warming-up (before the pyramidal
training) and 10-minute cooling-up (after the pyramidal
training) were conducted in the form of light running
and/or light stretching exercises [15]. To be noted, before
starting the first session of the pyramidal training, a car-
diopulmonary exercise test was applied to every patient
who received a pyramidal training to prevent probable
side effects of high-intensity exercise.

Outcomes

NAFLD patients’ serum alanine transaminase enzyme
(ALTE) was measured in both groups. The authors of
this study designed this enzyme as the primary outcome
of this clinical exercise trial. Secondary outcomes were
serum levels of NAFLD patients’ alkaline phosphatase
enzyme (ALPE), high-density lipoprotein (HDL), aspar-
tate transaminase enzyme (ASTE), triglycerides (TGs),
and gamma-glutamyl-transpeptidase enzyme (GGTE).

Also, BMI and abdominal circumference (AC) were
assessed as anthropometric secondary outcomes of this
clinical exercise trial.

Blinding
Details of this study were not explained to the clini-

cal biochemistry physician or assistants who analyzed
serum liver enzymes.

Sample size

Thirty NAFLD patients were needed to complete
this pyramidal-vs-continuous exercise trial. The effect
size of the G*power analysis was 0.94. This effect size
was for NAFLD patients’ serum ALT (the primary
outcome of this clinical exercise trial). To manage the
G*power analysis (at a power of 80 %), a pilot test was
conducted on eight patients with NAFLD in every
group. The authors of this pyramidal-vs-continuous
exercise trial raised the number of NAFLD partici-
pants to 38 NAFLD patients (the ratio of the estimated
increase in NAFLD patients’ number was 25 % to avoid
the idea of dropout).

Statistical analysis

Using SPSS 18, paired test was used to assess the
significant-inducing changes of selected exercises on
BMI, AC, ALPE, GGTE, ALTE, ASTE, HDL, and TGs
within groups. Concerning pre-treatment or post-treat-
ment between-group parity of data (AC, ALPE, GGTE,
ALTE, ASTE, HDL, TGs, and BMI), the significant
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difference was tested via unpaired test. Age, as one of
demographic data, was compared before application of
both exercises to assess significant difference using the
unpaired test. Authors used the applied statistical tests
(paired or unpaired tests) due to the normal distribution
of tested data.

Results

Before starting the pyramidal training or the con-
tinuous aerobic exercise, parity of between-group pre-
treatment age, AC, BMI (Table 1), ALPE, GGTE, ALTE,
ASTE, HDL, and TGs of NAFLD patients was not signifi-
cant (Table 2).

Also, after ending the pyramidal training or the con-
tinuous aerobic exercise, within-group parity of AC,
BMI, ALPE, GGTE, ALTE, ASTE, HDL, and TGs showed
a significant improvement. The improvement level of
outcomes in the PTG was higher than the improvements
in GCAE (Table 2).

Also, after ending the pyramidal training or the
continuous aerobic exercise, between-group parity of
AC, BMI, ALPE, GGTE, ALTE, ASTE, HDL, and TGs
showed a significant improvement toward the PTG
(Table 2). The outcomes of this study revealed signifi-
cant improvement after the application of both types of
exercises with a superiority to the application of pyra-
midal training.

Discussion

This clinical exercise trial confirmed the role of pyra-
midal or continuous moderate-intensity aerobic exer-
cise in improving NAFLD-associated dyslipidemia and
elevation of liver enzymes with a more novel favorable
effect of pyramidal aerobic training over continuous
moderate-intensity intensity.

Regarding the liver enzymes improvement after
adherence to the moderate-intensity exercise program
of this study, gained strength of immunity, regular
release of anti-inflammatory/anti-oxidative markers,
and increased fight against further inflammation or
oxidative stress of new hepatocytes [14] may explain
the exercise-induced improvement in GGTE, ALTE,
ALPE, or ASTE.

Correction of high levels of liver enzymes means that
the progressive hepatic steatosis and cirrhosis started to
be limited. The limitation of hepatic steatosis/cirrhosis
is associated with decline in cardiovascular risk factors
in addition to the control of disturbed lipid metabo-
lism [14].

Regarding tested lipids’ improvement after adher-
ence to the two regular exercise programs of this study,
exercise-induced utilization of visceral fat as an energy
supply or fuel during exercise increases general and local

fat loss/lipolysis via the repeated stimulation of sympa-
thetic activity and hormonal production (e.g. growth
hormone). Exercise increases the production of enzymes
(e.g. lipoprotein A and lipoprotein lipase enzymes) that
not only increase catabolism of TGs but also improve
their removal from the bloodstream to be utilized by
exercising skeletal muscles [16-18].

Previous reports mentioned more favorable effect of
high-intensity exercise over moderate-intensity exer-
cise on lowering the risk of cardiovascular diseases by
improving AC, TGs, HDL, and metabolic syndrome
components [19]. The reported improvement in meta-
bolic syndrome may improve fatty liver and its indicators
(elevated liver enzymes).

Again, parallel to the presented pyramidal training
results, performing this form of exercise over an eight-
week training period in Egyptian women with obesity
produced significantly improved HDL, TGs, BMI, and
AC [12]. Again, in another recent study, regular adher-
ence to pyramidal aerobic exercise for eight weeks fights
against the development of liver disorders in patients
with type 2 diabetes mellitus (via the significant lower-
ing of ALTE and ASTE) [20].

Consistent with the above-mentioned idea of the
superiority of high-intensity (interval) training over
moderate-intensity training in controlling cardiovascu-
lar risk factors, a recent study confirmed this superiority
after the more pronounced improvement in ALT, lipids,
body composition, and percentage of body fat in obese
college students [21]. Again, improvement in steatosis
and fibrosis (both are considered as a progression of
NAFLD) was more evident in patients with NAFLD who
received high-intensity (interval) training compared to
those who received the moderate-intensity continuous
form of training [22].

The idea was also confirmed again in an experi-
mental study that reported that high-intensity interval
training produces more reduction in visceral fat and
local fat accumulation compared to continuous low-
intensity training in female rats fed a high-fat-contain-
ing diet [23]. Another experimental study reported that
lipid profile and liver enzyme (ALPE, GGTE, ASTE,
and ALTE) improved significantly more in diabetic rats
that received high-intensity training compared with
rats that received exercise training performed in con-
tinuous low-intensity form [24]. Another experimental
study reported that high-intensity (interval) training
was more favorable than moderate-intensity training
in preventing/controlling hepatic fat accumulation in
rats with diet-induced obesity (via rebuilding genetic
levels of mRNA included in hepatic lipogenesis) [25].
Again, the ability of high-intensity (interval) train-
ing to control/reduce intrahepatic fat accumulation
is more significant than the reduction obtained from
moderate-intensity exercise in rats with NAFLD [26].
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Table 1. Demographic data before aerobic exercises

Group o pramidal | Growpafcomiouens | pat
Age (years) 45.15+4.19 47.10+4.74 0.187
Body mass index (kg/m?) 31.95+1.43 32.91£1.54 0.054
Abdominal circumference (cm) 110.52+8.03 116.47+11.27 0.069

Note. Data (expressed as mean+SD) of this table (Table 1) are non-significant (P value >0.05)

Table 2. Outcomes (results of training)

Results of outcomes Group of. p?framidal Group o.f confiriluous P vallue (between
training aerobic training trained groups)

Body mass index (kg/m?) Mean + SD Mean + SD
Before training 31.95+1.43 32.91+1.54 0.054
After training 29.74+1.36 31.74%1.51 0.001*
p-value (within trained group) <0.001* <0.001*
Abdominal circumference (cm) Mean + SD Mean + SD
Before training 110.52+8.03 116.47+11.27 0.069
After training 100.63+7.28 110.10£10.61 0.0028*
p-value (within trained group) <0.001% <0.001%
Alanine transaminase (U/L) Mean + SD Mean + SD
Before training 44.73+5.49 48.10+6.22 0.0851
After training 33.63£5.40 41.89+5.91 0.0001*
p-value (within trained group) <0.001* < 0.001*
Asparate transaminase (U/L) Mean + SD Mean + SD
Before training 35.94+6.01 39.42+5.42 0.069
After training 28.05+5.32 34.84+5.41 0.0004*
p-value (within trained group) <0.001% <0.001*
Alkaline phosphatase (U/L) Mean + SD Mean + SD
Before training 168.21+17.31 178.15+15.33 0.0691
After training 150.68+15.10 168.89+15.32 0.0007*
p-value (within trained group) <0.001* <0.001*
Gamma-glutamyl transferase (GGT) (U/L) Mean+SD Mean+SD
Before training 38.68+5.74 42.31+6 0.064
After training 31.78+4.82 38.57+5.77 0.0004*
p-value (within trained group) <0.001% <0.001*
Triglycerides (mg/dl) Mean + SD Mean + SD
Before training 173.05+23.14 189.52+31.76 0.076
After training 150.52+22.42 175.47+32 0.0085*
p-value (within trained group) <0.001* <0.001*
High-density lipoprotein (mg/dl) Mean + SD Mean + SD
Before training 43.57+4.32 40.94+4.15 0.0636
After training 49.63+4.20 43.36+4.34 0.0001*
p-value (within trained group) <0.001% <0.001*

SD: Standard deviation; *: data are significant (P value < 0.05)
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Also, in obese rats involved in 12-week training, HDL
improvement was greater in training performed as
high-intensity (interval) exercise compared to continu-
ous low-intensity one [27].

The idea was confirmed again in a recent study that
included overweight/obese children. This study reported
that exercise performed in high-intensity intervals has
more positive effects than exercise performed in a con-
tinuous and moderate-intensity form because the high-
intensity interval exercise produced higher improvement
in overweight/obese children’s serum lipids [28].

Also, in subjects aged 19.5+0.6 years, eight-week
exercise performed in high-intensity interval cycling
has more positive effects on AC, waist-hip ratio, and
the sum of skinfolds than exercise performed in con-
tinuous and moderate-intensity cycling [29]. Again, in
obese adolescent females, high-intensity interval train-
ing achieved a better improvement in lipids, AC, and
percentage of body fat compared to moderate-intensity
exercise [30].

Again, despite similar energy consumption, post-
prandial fat oxidation and TGs significantly improved
with a higher percentage after one session of high-
intensity exercise compared to one session of moderate-
intensity exercise in healthy young subjects [31]. Again,
compared to moderate-intensity training, a high-inten-
sity (interval) form of exercise is more efficacious in
local and general fat reduction in obese females, partly
due to the interval-training-induced greater release/
production of lipolytic hormones [32].

Opposite to us, in sedentary overweight/obese
adults, no difference in the efficacy of liver fat reduc-
tion or visceral fat reduction by either 8-week aerobic
exercises’ dose or intensity due to the small number of
trained adults [33]. Contradicting the results, although
there was a significantly improved percentage of body
fat, weight, BMI, and AC, 12-week aerobic exercise
(running) did not improve ALTE and ASTE in inac-
tive obese Iranian women may be due to the relatively
low pre-treatment values of these enzymes [34]. Also,
in disagreement with us, both forms of training, high-
intensity (interval) and continuous low-intensity exer-
cise did not show a significant change/improvement in
obese adults due to the relatively short period of exer-
cise (eight weeks) [35].

Limitations

Follow-up of results (ALTE, BMI, ASTE, HDL,
GGTE, AC, ALPE, and TGs) was achieved in this clinical
exercise trial, so it must be searched in future NAFLD
trials. Other studies are required to advance the bene-
fits of pyramidal training in controlling NAFLD-related
evaluation of this study’s outcomes via investigating
molecular biomarkers, conducting longer intervention
studies, or exploring broader health outcomes.

Conclusion
This study reported a more novel favorable effect of
pyramidal aerobic training over continuous moderate-

intensity intensity in controlling liver enzymes and lipids
in NAFLD patients.
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