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Abstract: Background: To conduct a systematic review and dose-response meta-analysis of current findings from randomized controlled
trials (RCTs) on the effect of soluble fiber supplementation on liver function in both healthy individuals and people with specific health
conditions, PubMed, Scopus, and ISI Web of Science were systematically searched for relevant RCTs published prior to April 2022. Methods:
We estimated the change in liver function parameters for each 5 g/d increment in soluble fiber in each trial and then calculated the mean
difference (MD) and 95%Cl. A total of 25 RCTs with 27 treatment arms (1744 subjects; 884 cases, 860 controls) were included. Results: A total
of 25 RCTs with 27 treatment arms were included. The intervention duration of the included studies ranged from 3 to 52 weeks and the dose of
soluble fiber supplementation varied from 0.0025 to 40 g/d. Soluble fiber supplementation could not significantly affect serum alanine
transaminase (MD: —0.02 U/L, 95% Cl: —1.06 to 1.01), aspartate transaminase (MD: —0.34 U/L, 95% Cl: —0.84 to 0.15), alkaline phosphatase
(MD: 0.29 U/L, —0.14 to 0.71), gamma-glutamy! transferase (MD: 0.12 U/L; 95% Cl: —0.81 to 1.05), serum bilirubin (MD: 0.42umol/L, 95% Cl:
—0.08 to 0.93) and albumin (MD: 0.64 g/dl, 95% Cl: —0.42 to 1.70) levels. Conclusions: Findings from this study did not support the beneficial
effects of soluble fiber supplementation on liver function biomarkers. There is a need for long-term high-quality interventions to examine the

effects of different types and doses of soluble fibers on liver function as primary outcome.
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Introduction

Liver diseases are significant public health problems includ-
ing alcoholic liver disease, non-alcoholic liver disease from
steatosis to cirrhosis, acute and chronic viral hepatitis and
hepatocellular carcinoma [1]. Metabolic syndrome, alcohol
abuse, viruses, drugs and toxins are the main etiologies of
liver diseases [1, 2]. The prevalence of hepatic disorders is
increasing, as they account for 3.5% of all deaths around
word, of which a halfare due to the complications of cirrho-
sis with others being related to viral hepatitis and hepatocel-
lular carcinoma [3]. Due to the growing trend of liver
disease complications and mortality rate, proper prevention
and management approaches can increase patients’ quality
of life and also improve public health [4].

Liver function test (LFT) biomarkers, which include ala-
nine transaminase (ALT), aspartate transaminase (AST),
alkaline phosphatase (ALP), gamma-glutamyl transferase
(GGT) and serum bilirubin (BIL) are useful diagnostic tools
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for hepatic disorders, such as non-alcoholic fatty liver dis-
ease (NAFLD) [5]. Inflammation, oxidative stress, lipid per-
oxidation and immune response disruption are major
pathological processes involved in liver diseases [2, 6]. It
has been proposed that dietary fibers beneficially affect
oxidative stress and inflammatory responses, as their intake
was associated with a reduced risk of type 2 diabetes (T2D)
[7], hypertension [8] and cardiovascular diseases [9] in pre-
vious studies. The American Diabetes Association (ADA)
recommends that dietary fiber intake in the general popula-
tion should be about 14 g dietary fiber per 1,000 kcal [10].
However, since dietary fiber intake is much lower than diet-
ary recommendations, supplementation with isolated or
synthetic fibers has been suggested [11]. Physicochemical
properties of dietary fibers such as their solubility, fer-
mentability and viscosity determine their therapeutic
effects. Soluble fiber intake has been associated with favor-
able effects on metabolic disorders [12, 13]. Several mecha-
nisms have been proposed in this regard, among which the
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beneficial effect of soluble fibers on gut microbiota and
increased production of short-chain fatty acids (SCFA)
should be highlighted [14].

Many randomized controlled trials (RCT) examining the
effect of soluble dietary fiber supplementation on blood glu-
cose and lipid control in healthy or obese individuals as well
as subjects with diabetes, hypercholesterolemia, hyper-
uricemia or NAFLD, also report results for LFTs; however,
their findings for LFTs were inconsistent despite similar
methodology [15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41].

Considering the link between cardiometabolic risk fac-
tors and NAFLD, and the potential role of soluble fiber in
improving blood glucose and lipid control, we aimed to con-
duct a systematic review and dose-response meta-analysis
of current findings from RCTs to clarify the effect of soluble
fiber supplementation on LFTs.

Methods

The protocol of this systematic review has been registered
on PROSPERO website (https://www.crd.york.ac.uk/
PROSPERO) (Registration ID: CRD42022338647) and
developed based on the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) statement
guidelines [42].

Two authors (E.N.E. and H.B.) searched the following
electronic database up to April 2022, with no restriction in
date or language: PubMed, Scopus, and Web of Science
and a manual search of RCT reference lists augmented
database searches. Search strategy characteristics are out-
lined in the electronic supplementary material (ESM) 1,
Table E1.

All clinical trials with either cross-over or parallel design
which had at least two arms and investigated the effect of
soluble fiber supplementation on one or more LFT markers
such as ALT, AST, ALP, GGT, BIL or albumin (ALB) for
more than two weeks compared to a control group were
included in the present systematic review. Studies could
be open-label or single-, double- or triple- blinded random-
ized trials. Studies were excluded if they were performed on
pregnant or, lactating women, children or adolescents (<18
yearsold), ifthey implemented soluble fiber in combination
with another substance, if they did not report mean and
standard deviation (SD) for at least one LFT, if they did
not have a control group, or if they were reported in the grey
literature such as conference papers, dissertations, and
patents.

Two authors (R.Z., A.G.) extracted the data indepen-
dently. Any discrepancies were resolved by consensus
between the two authors and a third author made a final
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decision if this was not possible. Data extracted from eligi-
ble studies included first author’s family name, country and
publication year, participants’ characteristics such as age,
gender, population and mean BMI, sample size, study char-
acteristics such as design, duration, blinding, type, dose and
form of administration of soluble fiber supplements, and
final investigated markers.

Quality assessment was undertaken to assess the rigor of
RCTs as determined by the risk of bias utilizing the
Cochrane Risk of Bias Assessment Tool (38). Evaluation
of RCT quality (bias) was based on seven domains: partici-
pant randomization sequence generation, supplement allo-
cation concealment, blinding of participants and research
personnel, blinding of outcome assessment, incomplete
outcome data, selective outcome reporting, and other bias
sources. The risk of bias for each study was then rated as
low (adequate information provided), unclear (if certain
information was unclear or indeterminate), and high (if
there was a serious concernin the criteria). The overall qual-
ity of RCTs was subsequently categorized, similar to prior
established methodology, as low if all domains were deter-
mined to have a low risk of bias, high if at least one domain
was at high risk of bias, or unclear if at least one domain had
an unclear risk of bias yet no domain had high risk.

The Grading of Recommendations Assessment, Devel-
opment and Evaluation (39) method was considered to
evaluate the certainty of the evidence for outcomes. The
quality of the assessed evidence was rated as high, moder-
ate, low, and very low. High grades suggest high confidence
that the actual effect is commensurate with the estimated
effect. Moderate grades suggest that the actual effect is
likely to be close to the estimate of the effect; however, there
exists a small possibility of substantial differences. A low
grade suggests a greater likelihood that the true effect
may be substantially different from the estimate of the
effect, and very low grades suggest the true effect is likely
different fromthe estimated effect (40). Further, RCTswith
an initial high quality of evidence evaluation may be down-
graded based on study limitations, including risk of bias
inconsistency (substantial unexplained heterogeneity,
>>50%; p<0.05) and imprecision (95% CI for effect esti-
mates are wide or cross the minimally significant threshold
difference for clinical benefit). Minimal thresholds for clin-
ically important changes and consider indirectness of out-
comes (primary outcomes presented are surrogate rather
than patient-important outcomes (41) and other considera-
tions (publication bias and dose-response gradient usage.

Data from included studies were analyzed using mean
difference with standard deviation (SD). The random-
effects model was applied to compute Weighted Mean Dif-
ferences (WMDs) with 95% Confidence Intervals (CIs) for
all selected indices. The following formula was used to cal-
culate SD: SD=SEM xsquare root of n (n; the number of
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subjects) [43] when only the Standard Error of Mean (SEM)
was available. When the outcome measures were reported
in median and range (or 95% CI), mean and SD values were
calculated by Hozo et al. [44] method. For assessing
between-study heterogeneity, I-square (I°) test and sub-
group analysis were employed. Based on the following vari-
ables, subgroup analysis was conducted to find the source of
heterogeneity: gender (male, female and both), study dura-
tion (<8 vs. >8 weeks), dose of soluble fiber supplement
(<10 vs. >10 g/day), baseline BMI (>30 vs. <30 Kg/m?)
mean age (>50 vs. <50 years), fermentability (fermented,
non-fermented and mix), viscosity (viscous vs. non-viscous)
and study population (healthy, steatohepatitis, overweight
and obese, diabetes and other). Publication bias was
assessed by Egger’s regression and Begg’s test [45]. Sensi-
tivity analysis was utilized to check the accuracy of the final
results [46]. The mean and corresponding SD of change in
liver function test, along with the number of participants in
each study arm, was used to conduct a random-effects
model for each 5 g/d increase in soluble fiber supplementa-
tion in the intervention group on changes in LFT [47]. To
explore the shape of the effect of different doses of soluble
fiber on LFT, we conducted a dose-response meta-analysis
[48]. STATA version 17 software (Stata Corp, College Sta-
tion, Texas, USA) was used to determine differences
between pre- to post-intervention and control arm values.
All differences in outcomes data were considered statisti-
cally significant at P<0.05.

Results

We identified 10150 publications through initial electronic
searches. Of those 8708 were removed based on duplicates
(n=74), animal or irrelevant studies (n=7902) and acute
phase (n=294) or review (n=438) studies. In the next step,
1442 trials remained for screening of the title and abstract
of which 1410 papers were excluded due to unrelated
topics, book chapters, letters, conference reports and
review articles. Then out of 33 articles which their full texts
had been checked, 7 papers were excluded because of fol-
lowing reasons: insufficient data (n=4) [49, 50, 51, 52], no
control group (n=1) [53], duplicated reports (n=1) [54] and
pregnant women (n=1) [55]. Detailed reasons for study
exclusion were described in ESM 1, Table E2. Ultimately,
25 studies met our inclusion criteria. Details of included
studies extracted for analysis were shown in Table 1. The
study selection process was shown in Figure 1. Sensitivity
analyses utilizing a range of correlation coefficients
between 0.25 and 0.75 were shown in ESM 1, Table E3.
The effect of the soluble fiber supplementation on ALT
level was examined in 25 studies with 27 treatment arms
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containing 1744 subjects (884 cases, 860 control). The
pooled analysis demonstrated that soluble fiber supple-
mentation induced a non-significant decrease in ALT com-
pared to the placebo group (MD: —0.02U/L,95% CI: —1.06
to 1.01, P=0.962), without any significant between-study
heterogeneity (1°<13.6%, P=0.263) Table 2. Additional
analysis showed a greater reduction in ALT in trials with a
longer duration (>8 weeks) (MD: —0.93 U/L, 95% CI:
—2.52 to 0.7, P=0.265), and in studies that supplemented
soluble fiber with viscous characteristics (MD: —0.79 U/
L, 95% CI: —2.82 to 1.25, P=0.448) ESM 1, Table E4.

Based on sensitivity analysis, no individual trial had a sig-
nificant effect on the overall pooled effect size. There was
no indication of publication bias using the Egger’s test
(P=0.122) or Beggs test (P=0.559).

A non-significant increase in ALT level by 0.33 (—0.10 to
0.76), P=0.130; (1’=4.9%, P=0.392) following each 5 g/d
increment in soluble fiber was seen Table 2. Moreover,
dose-dependent analysis showed a non-significant propor-
tional increase in ALT with the increase in soluble fiber
consumption (Pgose-response=0-426 in a linear manner
Pon-inearity=0-772) Figure 2 and ESM 1, Table E5.

The effect of soluble fiber supplementation on AST level
was evaluated in 24 studies with 27 treatment arms, includ-
ing a total of 2296 participants (1124 cases, 1172 control).
AST had a non-significant reduction following soluble fiber
supplementation compared to the control group (MD:
—-0.34 U/L, 95% CI: —0.84 to 0.15, P=0.177), without
any significant between-study heterogeneity (I°=0.0%,
P=0.661) Table 2. Subgroup analysis also showed a greater
reduction in people with steatohepatitis (MD: —3.23 U/L,
95% CI: —19.15 to 12.68, P=0.690) compared to other sub-
groups, and when soluble fiber was supplemented in long
duration (MD: —0.58 U/L, 95% CI. —1.45 to 0.29,
P=0.193) ESM 1, Table E4.

The overall pooled effect size was not affected by any
individual studies based on sensitivity analysis. Further-
more, the Egger’s test (P=0.428) or Begg’s test (P=0.677)
showed no significant publication bias.

Each 5 g/d increment in soluble fiber supplementation
was associated with reduced AST level by —0.06 U/L
(95%CIL: —0.33, 0.21, P=0.673; (12=0.0%, P=0.549), based
on linear dose-response meta-analyses Table 2. Soluble
fiber had no significant dose-dependent effect on AST
(Pdose—response=0-368; Pnon—linearity=0-177) Figure 3 and
ESM 1, Table E5.

The effect of soluble fiber supplementation on ALP con-
centrations was examined in 11 trials including 12 treatment
arms, with 805 participants (414 cases, 391 control). We
found that soluble fiber supplementation could not signifi-
cantly affect ALP level compared to placebo (MD: 0.29
U/L, —0.14t0 0.71, P=0.181) and heterogeneity was not sig-
nificant (I°=0.0%, P=0.926) Table 2. Subgroup analysis
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Figure 1. Flow chart of the process of the study selection.

determined that ALP was reduced in participants with
BMI>30 (MD: —2.61 U/L, —9.92 to 4.71, P=0.458), when
using a viscous fiber type (MD: —1.07 U/L, —5.51 to 3.37,
P=0.636), and in diabetes participants (MD: —10.71 mg/
dL, —14.48 to —9.95) ESM 1, Table E4.

The overall pooled effect size was not affected by any
individual studies based on sensitivity analysis. No indica-
tion of publication bias using the Egger’s test (P=0.760) or
Begg’s test (P=0.837) was found.

© 2023 Hogrefe

Each5g/d incrementin soluble fiber dose increased ALP
level by 0.06 U/L (—0.33 to 0.21, P=0.673; °=0.0%,
P=0.549) Table 2. Dose-response analysis showed a linear
decrease in ALP level to 20 g/d (MD 20g/d: —0.22, 95%
CI: —-1.63,1.18). ESM 1, Figure E1 and Table E5. The pooled
mean difference of 13 studies (15 treatment arms) including
853 participants (432 cases and 421 controls) indicated that
soluble fiber supplementation might not significantly affect
GGT levels compared to placebo (MD: 0.12 U/L; 95% CI:
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Table 2. The effect of soluble fiber supplements on liver function

Pairwise meta-analysis

Dose-response meta-analysis

Studies, n WMD (95% ClI) Pvalue 1% % Pheterogeneity DOSE, g/d  Studies, n WMD (95% Cl) P value 1% % Pheterogeneity
ALT 27 —0.02 (-1.06, 1.01) 0.962 13.6 0.263 5 27 0.33 (-0.10, 0.76)  0.130 4.9 0.392
AST 27 —0.34 (-0.84,0.15)  0.177 0.0 0.661 5 27 —0.06 (-0.33,0.21) 0.673 0.0 0.549
ALP 12 0.29 (-0.14, 0.71)  0.188 0.0 0.926 5 12 0.06 (-0.03, 0.14)  0.185 0.0 0.926
GGT 15 0.12 (-0.81, 1.05)  0.801 0.0 0.995 5 15 —0.03 (-0.36, 0.30)  0.851 0.0 0.995
BIL 7 0.42 (-0.08, 0.93)  0.102 0.0 0.872 5 7 0.27 (-0.01, 0.55)  0.063 0.0 0.946
ALB 7 0.64 (—0.42, 1.70) 0.235  78.6 <0.001 5 7 0.35(-0.23,0.93) 0.240 77.9 <0.001

Abbreviations: MD: mean difference; Cl: confidence interval; ALT: alanine transaminase; AST: aspartate transaminase; ALP: alkaline phosphatase; GGT:

gamma-glutamyltransferase; BIL: bilirubin; ALB: albumin.

ALT

%07 P = 0.426; Prcnsonsiy = 0.772

20+
-
=t
© 3
R T - D i,
5 il B g
£ 0@@[ S R e
£
c -10710
[}
=2 o

-20

-30-

T T T T T T T T T

0 5 10 15 20 25 30 35 40
Soluble fiber supplement (g/d)

Figure 2. The effects of different doses of soluble fiber supplemen-
tation on ALT form the nonlinear dose response meta-analysis.
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Figure 3. The effects of different doses of soluble fiber supplemen-
tation on AST form the nonlinear dose response meta-analysis.

—0.81 to 1.05, P=0.801). Heterogeneity was not detected
between the studies (I°=0.0%, P=0.995) Table 2. Based
on subgroup analysis, the effect of soluble fiber supplemen-
tation on GGT was greater in studies with longer duration
ESM 1, Table E4.

Statistically significant publication bias was not found
(p=0.921, Begg’s test and P=0.783, Egger’s test). The over-
all pooled effect size was not affected by any individual
studies based on sensitivity analysis.

Int J Vitam Nutr Res (2024), 94 (5-6), 394-404

Each 5 g/d increment in soluble fiber supplementation
decreased GGT concentrations by —0.03 U/L (—0.36 to
0.30, P=0.851; I’=0.0%, P=0.995) Table 2. A non-signifi-
cant association between GGT level and soluble fiber sup-
plementation dosage was observed (Puon-incarity=0-503,
Pgose-response=0.785) ESM 1, Table E5 and Figure E2.

The effect of soluble fiber supplementation on BIL con-
centration was examined in seven articles, involved 2491
subjects (258 intervention, 250 placebo). In this regard, sol-
uble fiber supplementation had no significantimpact on BIL
(MD: 0.42 pumol/L, 95% CI: —0.08 to 0.93, P=0.102).
Between-study heterogeneity was low (I°=0.0%, P=0.872)
Table 2.

Based on sensitivity analysis, exclusion of any single stud-
ies from the analysis did not alter the overall effect. No evi-
dence of publication bias was found using Begg’s (P=1) and
Egger’s test (P=0.175).

Each 5 g/d increment in soluble fiber supplementation
increased BIL by 0.27 pmol/L (—0.01 to .55, P=0.063;
’=0.0%, P=0.946) Table 2. Dose-dependent effects
showed a non-significant reduction in BIL (Pyon-inearity=
0.823, Paoseresponse=0-174) ESM 1, Figure E3.

Using data from 7 studies containing 599 participants
(305 case and 294 control), meta-analysis suggested that
soluble fiber induced a non-significant increase in ALB
levels (MD: 0.64 g/dl, 95% CI: —0.42 to 1.70, P=0.235),
with significant between-study heterogeneity (I’=78.6%,
P<0.001) Table 2.

Subgroup analysis suggested that stratification based on
dose and study population could explain this heterogeneity.
Also, the effect size was more pronounced in studies that
had a soluble fiber supplementation >10 gram per day
(MD: 0.99 g/dl, 95% CI: —0.63 to 2.61, P=0.230) and trials
that used viscous fiber as supplementation (MD: 1.55 g/dl,
95% CI: —0.69 to 3.78) ESM 1, Table E4.

The overall pooled effect size was not affected by any
individual studies based on sensitivity analysis. Publication
bias was not significant in Begg’s (P=0.764) and Egger’s test
(P=0.323).

Each 5 g/d increment in soluble fiber supplementation
increased ALB concentrations by 0.35 g/dl (-0.23 to
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0.93,P=0.240;1°=77.9%, P<0.001) Table 2. Dose-response
analysis suggested that soluble fiber supplementation had
no significant effect on ALB level (Phon-iineariy=0.780,
Pgose-response=0.448) ESM 1, Table E5 and Figure E4.

Details of the quality assessment according to the areas
used by the Cochrane Collaborations tool were presented
in ESM 1, Table E6. Among the studies included in the sys-
tematic review, all of studies had good quality exception one
study with fair quality [38]. The GRADE approach was
applied to evaluate the certainty of the evidence ESM 1,
Table E7. The evidence was rated low for ALT, AST, ALP,
GGT, and BIL and very low for ALB. The evidence was
downgraded for particular variables when notable inconsis-
tency, publication bias, indirectness, and imprecision of
reported data were present.

Discussion

The findings from the present systematic review and meta-
analysis suggested that soluble fiber supplementation
might not improve serum concentrations of liver function
test serum biomarkers including serum ALT, AST, ALP,
GGT, BIL and ALB levels. We found no significant
between-study heterogeneity in any of the study endpoints,
except for ALB levels.

To our knowledge, this is the first systematic review
and meta-analysis studying the effects of soluble fiber
supplementation on liver function tests. Despite our non-
significant results regarding the effects of soluble fiber con-
sumption on liver enzymes, soluble fibers exhibited some
hepatoprotective effects in some animal and human studies
[53, 56]. In a type 2 diabetes rat model, insulin sensitivity
and serum levels of ALT, ALB and total protein were
improved following 4-week treatment with soluble and
insoluble fibers extracted from barley [57]. Also, Hydrox-
ypropyl methylcellulose, a viscous soluble fiber, supple-
mentation was associated with improved glucose control
and reduced fatty liver and insulin resistance in obese dia-
betic rats [56]. In a large cohort study of 485717 retired U.
S. participants, higher intake of dietary fiber and whole
grain were associated with lower risk of liver cancer and
mortality from chronic liver diseases [58].

The biological mechanisms for the possible beneficial
impact of dietary fibers on liver function and liver diseases
were not clearly elucidated. Dietary fibers have been
reported to beneficially affect some metabolic risk factors
related to liver diseases including insulin resistance, meta-
bolic syndrome and fat accumulation in the liver [59, 60].
Since, visceral fat mass might play arole in the development
of steatosis, soluble fibers may induce their hepatoprotec-
tive impact by reducing visceral fat mass [61]. Altered gut
microbiota has been linked to the development of some
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abnormal liver conditions including NAFLD, hepatic
steatosis and cirrhosis [62]. The reduction of SCFA-produ-
cing bacteria has been suggested to negatively affect
inflammatory responses, metabolic pathways and insulin
response [63]. Fermentable fibers are major substrates for
gut bacterial fermentative activity, and thus SCFAs produc-
tion [64]. In the liver, SCFAs increase lipid oxidation and
energy expenditure, thus ameliorate hepatic steatosis
[62]. Increased intestinal permeability following gut dys-
biosis and resulting metabolic endotoxemia and inflamma-
tion might be involved in the NAFLD or non-alcoholic
steatohepatitis (NASH) pathogenesis and progression
[65]. Bacterial-derived SCFAs are necessary for maintain-
ing gutintegrity and reducing metabolic endotoxemia. Also,
SCFAs might improve hepatic steatosis by appetite regula-
tion and promoting insulin sensitivity [66].

The non-significant results of the present study could be
explained partly by the discrepancies between included
studies in terms of the type and dose of soluble fiber used,
baseline health condition of study population, intervention
duration and gut microbial composition of study partici-
pants at baseline. In fact, the included studies were signifi-
cantly different with regard to the type of soluble fiber used.
Considering other metabolic outcomes such as blood lipid
levels, insulin resistance and glycemic control, various sol-
uble fibers have induced different metabolic effects, based
on their intrinsic characteristics including fermentability
and viscosity [12, 67]. Although, we did not find any signif-
icant between-study heterogeneity for different study end-
points, except for ALB level, studies with longer duration or
those used viscous soluble fibers have reported greater
reductions in liver enzymes based on subgroup analyses, a
finding which isinline with other studies investigated meta-
bolic effects of soluble fibers [12]. Also, we only included
studies that intervened with one type of soluble fiber. Sup-
plementation with a combination of two or more types of
soluble fibers or a combination of non-soluble and soluble
fibers might exert different effects on liver function.

We found no significant between-study heterogeneity in
any of the study endpoints, except for ALB levels. Sources of
heterogeneity included different biases across studies, dif-
ferencesin the design of studies or in participants, interven-
tions, measurements, exposures or outcomes evaluated.
Subgroup analysis suggested that stratification based on
dose and study population could explain this heterogeneity.
However, the number of studies included for ALB levels
was limited compared to other endpoints such as ALT,
AST and ALP. So, the results of between-study heterogene-
ity for ALB levels should be interpreted with caution.

The strengths of our study are as follow; in the present
comprehensive meta-analysis the beneficial effects of sol-
uble fiber supplementation on liver function parameters
has been investigated for the first time; the included studies
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involved both healthy and non-healthy participants, includ-
ing patients with NASH, T2D, hyperlipidemia and obesity,
so our findings might be generalizable to general population;
we tried to minimize the presence of confounding variables
by assessing study quality and biases, comprehensively.

This study also has a number of potential limitations
which should be discussed. First, since the fiber content of
diet was not reported in most included trials, we only con-
sidered supplemental soluble fiber in our analyses. This
might affect our estimates due to the different fiber content
of diet between intervention groups. Second, liver function
parameters were measured in most included studies as the
secondary outcomes, which might increase the risk of not
adjusting confounding factors completely in many of these
studies.

Conclusion

Findings from this systematic review meta-analysis did not
support the beneficial effects of soluble fiber supplementa-
tion on blood ALT, AST, ALP, GGT, BIL and ALB levels.
There is a need for future long-term high-quality interven-
tions to examine the effects of different types, sources
and doses of soluble fibers on liver function test serum
biomarkers as primary outcomes. Also, the mechanisms
of the potential effects of dietary fibers on liver function
require further investigation.

Electronic supplementary material

The following electronic supplementary material is avail-
able with this article at https://doi.org/10.1024/0300-
9831/a000800

ESM 1. Electronic supplementary material containing
Supplementary Tables E1 to E7 and Supplementary Fig-
ures E1 to E4.
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