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Abstract: Chronic kidney disease (CKD) is cumulative worldwide and an increasing public health
issue. Aside from the widely known protein restriction and medical therapy, less evident is the
renal protection of nutrition supplements in CKD patients. This systematic review (SR), using a
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach, aims
to summarize and quantify evidence about the prevention effects of vitamin D and analogues, omega-
3 polyunsaturated fatty acid (omega-3 PUFA), dietary fiber, coenzyme Q10 (CoQ10), and biotics on
CKD progression. This study was conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement to examine SRs and/or meta-analysis of clinical
controlled trials identified from PubMed, Embase, and the Cochrane Li;brary. Finally, seventeen SRs
were included in the qualitative analysis. The beneficial effects of these nutrition supplements in
CKD patients mostly seem to be at low to very low evidence on proteinuria, kidney function, and
inflammations and did not appear to improve CKD prognosis. The recommendation of nutrition
supplements in CKD patients needs to discuss with physicians and consider the benefits over the
adverse effects. Longer follow-up of larger randomized trials is necessary to clarify the benefits of
nutrition supplements in CKD patients.

Keywords: chronic kidney disease; vitamin D and analogues; omega-3 polyunsaturated fatty acid;
dietary fiber; coenzyme Q10; biotics

1. Introduction

Chronic kidney disease (CKD), a gradual loss of kidney function, is an increasing
public health issue. Over the past decades, CKD incidence is cumulative worldwide [1-3],
paralleling epidemics in diabetes [4], hypertension [5], and metabolic syndrome [6]. Preva-
lence is estimated to be 8-16% worldwide [7]. Complications of CKD are associated with
the risk of all-cause mortality, cardiovascular events, hospitalization, cognitive decline, and
fracture [8-11]. Recently, some prognostic biomarkers are developed and helped to im-
prove risk stratification and anticipate diagnosis of cardiovascular diseases [12]. However,
CKD prognosis that is ameliorated by patient awareness and management strategies could
be considered as an essential issue.
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Dietary management to stop CKD progress has some benefits in patients with heavy
proteinuria from some large trials [13,14], which were consistent with some reports from
smaller-population trials [15-17]. The benefits of dietary protein restriction need to sub-
sequently evaluate the problems of malnutrition and protein wasting syndrome [13,14].
Awareness of the disorder and strategies to reduce medical costs related to CKD need to be
included in public policy and receiving increasing attention.

Aside from the widely known protein restriction and medical therapy, nutrition
supplements have been reported to have a role in CKD prevention [18-25]. For example, a
meta-analysis providing data for 688 patients has displayed that active vitamin D analogs
reduced proteinuria (—16% (95% confidence interval (CI), —13% to —18%)) compared with
controls (+6% (95% CI, 0% to +12%); p < 0.001) [18]. Additionally, the meta-analysis in
diabetes patients indicated that vitamin D analogs provide beneficial effects on proteinuria
and inflammation indexes [high-sensitivity C-reactive protein (hs-CRP), interleukin 6
(IL-6) or tumor necrosis factor-alpha (TNF-«)], but not on serum creatinine and estimated
glomerular filtration rate (eGFR) [21]. However, other studies on meta-analysis have the
contrary results of proteinuria protection [26,27]. Thus, the effects of vitamin D analogs on
kidney disease merit to investigate and clarify in CKD patients.

In addition to vitamin D analogs, lower dietary acid loads (e.g., more fruits and
vegetables and fewer meats and cheeses) had been reported to prevent CKD progress in
clinical studies [19,20,24]. Other nutrition supplements [e.g., Omega-3 polyunsaturated
fatty (Omega-3 PUFA), and biotics] had been reported to help maybe improve kidney func-
tion [22,23,25]. These nutritional supplements may have been used in a clinical application
until now.

The SRs and/or meta-analysis are the level I study designs to answer the intervention
question in clinical practice. Nevertheless, the previous SRs on the relationship between
nutrition supplements and CKD were inconsistent and the evidence certainty was lacking.
The Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
approach offers a transparent and structured process for developing and presenting sum-
maries of evidence, including its effect size and certainty, and recommendations in health
care. The objective of this systematic review was to determine the effects of current and
relevant SRs of nutrition supplements on renal protection in CKD patients through using
the GRADE approach.

2. Materials and Methods
2.1. Study Methods

This systematic reviews (SRs) was conducted and reported following the Preferred
Reporting Items for SRs and Meta-Analyses (PRISMA) statement [28] to examine the renal
protection effect of nutrition supplements in CKD (Table S1).

2.2. Search Strategy

We searched PubMed, Embase, and Cochrane CENTRAL databases for relevant SRs
from the inception through October 2020. The strategy and keywords used for the system-
atic search were (“herbal supplements” OR “herbal supplement” OR “dietary supplements”
OR “dietary supplement” OR “nutritional supplements” OR “nutritional supplement” OR
supplementation* OR “nutrition supplements” OR “nutrition supplement” OR “health
foods” OR “health food”) AND (renal or kidney). We applied a high-sensitivity and high-
specificity customized filter [29], a sensitivity of 96.0% and a specificity of 99.96%, for
efficiently retrieving SRs. We also performed hand searches from the relevant studies of
the included SRs to identify additional studies.

2.3. Selection Criteria

Inclusion criteria included: (i) study design: SRs and/or meta-analysis of clinically
controlled trials (whether randomization was applied will be judged in quality assessment)
designed to evaluate the influence of nutrition supplementation on renal protection in CKD
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patients compared to placebo, regardless of language or publish date, (ii) population: any
stages of CKD patients should not need dialysis or renal transplantation at baseline, (iii)
intervention: nutrition or health supplements, (iv) comparison: placebo or other treatment,
(v) renal protection outcomes: a study reported at least one clinical important issue or
surrogate outcome data or outcome data can be extracted from subgroup analysis was
available. The critical clinical outcomes included kidney function change from baseline
and the risk of progression to end-stage renal disease (ESRD); the surrogate outcomes
included inflammatory factors, for instances, hs-CRP, CRP, indoxyl sulphate (IS), or p-cresyl
sulphate (PCS), and oxidative stress marker, malondialdehyde (MDA). Exclusion criteria:
(i) nutrition supplement that has obtained FDA approval of drug license for CKD patients,
(ii) Chinese herbal medicine, (iii) studies were presented as conference abstracts, case
reports, letters to editors, or in vitro studies.

2.4. Data Extraction

A piloted form of data collection was created in excel, and two authors (Lin, Chou)
extracted data from the included SRs independently. Collected variables included the
first author, publish year, search databases, search duration, included study design and
numbers, critical appraisal tool, population, intervention (dose and frequency if available),
control group, outcomes related to kidney function, and nutrition supplement duration.
Data were collected from publishing papers or online supplements, from study groups or
subgroups. If the author provided the original data of included controlled trials and only
used the text to describe the significance of effect size rather than presented the statistical
data, we further calculated the effect size by author-reported statistical methods. Similarly,
if the author only describes overall appraisal results rather than the present individual
outcomes-related risk of bias, we further appraise the quality of the subgroup based on the
data provided in the SR. Any discrepancies on data extraction or quality assessment were
discussed and reached an agreement by consulting with the third author (Chen).

2.5. Grading of Recommendations Assessment, Development and Evaluation (GRADE) Grading
the Evidence

We rate the certainty of included SRs using the GRADE approach as adopted for the
“summary of findings” table. GRADE specified the quality of evidence to four categories—
high, moderate, low, and very low. If the context of an SR comes from randomized-
controlled trials, the evidence category begins as high-quality. There are five reasons to
possibly rate down 1-2 grade of evidence, including the risk of bias (most information
comes from studies at moderate or high risk of bias), imprecision (the sample size or
“optimal information size” [OIS] criterion is not met or the 95% CI overlap no effect), incon-
sistency (substantial heterogeneity between studies and unexplained, I> more than 50%
was set as substantial heterogeneity) [30], indirectness (depend on the extent of differences
between our interests and the SR on patient populations, interventions, measurements of
the outcome, and the methods of the trials of the candidate interventions) and publication
bias (asymmetric funnel plots presented, Deeks’ test or the trim and fill method of non-
significance, or included studies come from several small studies and most of which were
commercially funded) [31-37].

2.6. Data Synthesis and Statistics

Since the included SRs, aim to evaluate the renal protection effect on the same nutrition
supplement, may consist of duplicated RCTs and thus become independent, we abandoned
to summarize the data by a statistical method and present the result as an SR. If standard-
ized mean difference (SMD) was used in an SR to show the pooled outcome measure; we
considered a SMD of 0.2, 0.5, and 0.8 a small, moderate, and large effect, respectively [38].
We used GRADEpro GDP software (GRADEpro GDT: GRADEpro Guideline Development
Tool (Software). McMaster University, 2020 (developed by Evidence Prime, Inc.: Hamilton,
ON, Canada). Available from gradepro.org.) to synthesis and present the certainty and
summary of findings for the included SRs.
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3. Results
3.1. Baseline Information of Included SRs

We identified 666 articles from the electronic databases searching, excluding duplicates,
irrelevant, and not fulfilled the inclusion criteria and left 13 SRs. Furthermore, we retrieved
4 SRs by hand searching from the reference lists of relevant studies, eventually included
17 SRs in this SR. Figure 1 outlined the process of systematic search and adding a PRISMA
flow diagram. PRISMA checklist was provided as supplementary material (Table S1).

)

= Records identified through Records identified through Records identified through
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Figure 1. PRISMA flow diagram of including systematic reviews in this study [28].

Among the included SRs, 7, 2, 2, 1 and 5 studies aim to evaluate the renal protective ef-
fects of vitamin D and analogs [21,26,27,39-42], Omega-3 PUFA [22,43], dietary fiber [24,44],
coenzyme Q10 (CoQ10) [45], and biotics [23,25,46—48], respectively. All of the included
SRs performed the search on at least three databases, and the majority of searching, except
for Zhang et al. study [48], had no restriction on publication date. Five SRs evaluated the
effects of nutrition supplements in diabetic nephropathy patients only, and the others in
any stages and any etiologies of CKDs. The most used appraisal tools for included RCRs
was a Cochrane risk of bias (RoB), 10 SRs were using this checklist. Additionally, there were
2,1 and 1 studies using the Jadad Scale, Newcastle-Ottawa Scale, and Heyland Method-
ological Quality Score to appraise the quality of included RCTs, respectively. Moreover,
one study assessed the quality by RoB and GRADE simultaneously. In the SRs of vitamin
D and analogues, 4 assessed the effects of established vitamin D compounds (vitamin D2,
eregocalcifefol, ercalcidiol, ercalcitriol, vitamin D3, cholecalciferol, carcidiol, calcitriol) or
the newer analogues (paricalcitol and doxercalcigerol) [26,40-42], the others only focused
on established compounds. In the biotics SRs, 2 focused on the effect of probiotics [46,47], 1
on probiotics or prebiotics [25], and 2 on probiotics, prebiotics or synbiotics [23,48]. The
included clinically controlled trials in all SRs received nutrition supplements at least 1
week. All detailed information of the included SRs was presented in Table 1.
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Table 1. Baseline information of included systematic reviews.
. Outcomes
Author Search Databases Search Duration Included Study Study Critical Appraise Tool Population Intervention Control Related to Kidney Treatment
Year (Through) Design No. Function Duration
Vitamin D and Analogues
9 calcitriol 0.25-0.5 mcg QD-BIW UACR. UPCR
or 50,000IU QW K ,
Gup[t2a6]2019 Pubéded,ISc0£uf, and January 2018 RCTs %%BII}T g; RoB DN paricalcitol 1-2 mcg QD placebo 2;(' ?r:tﬁ)r;e r[g%eﬁn 824 weeks
00gle scholar NA (1) cholecalciferol 50,000IU QW SC/r 4
vitamin D3 50,0001U QM .
17 Calcitriol 0.03 mc/kg BIW—0.5
EMBASE, Scopus, non- mcg/day
Milajerdi 2019 PubMed, Cochrane L . ialvsi CKD with or Vitamin D3 3and 52
[39] Library, and Web of November 2018 clinical trials d1a1_1y51s_ Cochrane RoB without dialysis 4662-350000IU / week (QD QW placebo CRP weeks
g ¢ (6)dialysis
cience an ) Q2W QM)
ergocalciferol 50,000 IU QW-QM
20 calcitriol 0.14-1 mcg/day (QD, 24-h uri tei
Pubmed, Embase, BIW) placebo or -1 UTNe protein,
War[12gﬁ019 Cochrane Library, CNKI, 203;}3terlnb2e(§18 RCTs TF{%%I:_TT(Z%DN Cochrane RoB DN alfacalcidol 0.25-0.5 mcg/day blank U}QFCRR;CE\?S&R' 8 24 weeks
WANGFANG and VIP July (12) cholecalciferol 800 IU/day treatment -6 ’
Vitamin D3 50,000 IU/day
PubMed, Embase 24 DN alfacalcidol P
, / i 24-h proteinuria,
Zhang 2017 Scopus, Index T2DN (17) Newcastle-Ottawa DN (20) calcitriol .
[42] Copernicus, DOA]J, January 2017 RCTs T1DN (1) scale DN+Vit.D cholecalciferol placebo UACRS/ChS'CRP/ 6-24 weeks
CNKI, and Wanfang NA (6) deficient (4) paricalcitol T
RCTs: RCTs
. RCTs (4), Jadad score :
Derakhshanian PubMed, SCOPUS, and . N L cholecalciferol 5600-50,000 RCTs 6-24
2015 [27] Google Scholar September 2014 CrO?SE?Ctl(%I)Ial 10 Cﬁ)ss—secﬁotﬂoséudles. DN TU/week (QD, QW) placebo UACR weeks
studies ewcassce;le awa calcitriol 20 IU/day
Change of 24-h
Pubmed, Embase s : . ; O
1 , 2 Vitamin D3, paricalcitol, placebo or proteinuria from .
ZheEZlZ]OM Wanfs;;gggl:g'cﬁgg trial 1 January 2014 RCTs 20 RoB DN cholecalciferol, calcitrio, blank baseline, UACR, F/W%e%(_;ls
resister centers alfacalcidol control urine
8 microalbumin
cholecalciferol 7000-75,000
1U/week (QD, QW QM) 24 hr-urine
CKD without calcitriol 0.25-0.5 mcg QD-BIW placebo or o study
Xu/2013 PubMed, EMBASE and September 2012 RCTs 18 Cochrane risk of bias dialysis or renal paricalcitol 0.86-4 mcg/day, no protein UACR, duration:
[40] OvidSP . A eGFR, CCr
transplantation QDTIW medication 1-24 months

doxercalcigerol 1 mcg/day
alfacalcidol 0.25-1 mcg QD
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Table 1. Cont.
. Outcomes
A}let?fr Search Databases seirfﬂrlg‘?grﬁt)wn Imh&i?gitudy Slt\}l(iy Critical Appraise Tool Population Intervention Control Relai:e‘;:lntc(:ilérildney gfﬂt;?ii?lt
Omega-3 polyunsaturated fatty acid (n-3 PUFA)
CK]:?gtage adults and leac;b(zi ESKD, acute treat t and
Saglimbene MEDLINE, Embase, and RCTs or quasi 1-5 (20) children with Fish or n-3 PUFA Standar transplant reatment an.
2020 [22] CENTRAL 12 January 2018 RCTs dialysis (24) GRADE CKD across all supplementation (0.4-12 g/day) ™ ﬁr any rejection, and Fr/n Lén%d—:sl 8
transplant stages tre(:attrreicrent allograft loss
(16)
9 placebo,
CKD EPA 1.8-10 g/d, fish 0il 6 g/d ACEI/ARE, CCR
IgA 8-10 g/d, fish o1l 6 g/day low dose proteinuria, , o
H1[14%(i)17 Puggﬁiiégénﬂ%s;’r;nd October 2014 RCTs nepﬁropa- Jadad score CKES%%; on omega-3 capsules 4 g/day EPA and eGFR, occurrence EF/ rgcl)it}zgs
“ PUFAs 3. DHA, of ESRD
thy (7) UFAs30g/day RASB, corn
ADPKD (1) oil, olive oil
Dietary fiber
clinical controlled 12 Hevland tage 3-5 of
Wu 2019 PubMed, Web of Science trials; RCTs (6) Y . stage o= 0 . - mean 5 weks
[44] and Cochrane Library 1 September 2017 RCTs (6) pre-post Methpdologme:l CﬂrIfD :vci?hlor_ dietary fibre intake 7.5-25 g/day placebo IS, PCS 2.1-10 weeks
pre-post trials (6) trials (6) Quality Score without dialysis
non-fiber
14 : . . : supple- F/U median
. . MEDLINE, EMBASE, : Heyland . dietary fiber intake (median pp
Chiavaroli 4 4 controlled feeding non- . CKD with or . mented 4.5 weeks
2015 [24] CINHA]i i?;gerochrane 1 September 2014 trials dialysis(10) Metl}pdosloglcell without dialysis fiber d30§e 520609 g/ Ccliay (range dicts or serum urea, SCr (range:1.4-20
Y HD (4) Quality Score -1-50.0 g/ day)) loxa/_—fiber weeks)
iets
Coenzyme Q10 (CoQ10)
PubMed, Web of Science .
S NTAT ’ RCTs (4), . type 1 or 2 CoQ10 (30-1000 mg/day) in western
Zha&gS]Z 019 OS‘C]II Snlc\:z[%iiligg I;roriQnue:: ’ June 2018 experimental 8 Coc(})lfr i?:srlsk diabetic kidney combination with western medicine or Uer(ggRé[Sﬁ\r]ugz r 12 weeks
+Spring studies (4) disease medicine or CoQ10 placebo ¢ ¢

link et al. **
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Table 1. Cont.
. Outcomes
A}let?fr Search Databases seirfﬂrlg‘?grﬁt)wn Imhll)d;?gitudy Slt\}liy Critical Appraise Tool Population Intervention Control Relai:e‘;:lntc(;ilérildney giiggi?f
Probiotics, Prebiotics, Synbiotics
13
PubMed, Cochrane CKD stages - .
Zheng 2020 ’ 1 January 2000~15 Probiotics alone or associated
[43] CENTRAL, and the Web May 2019 RCTs 2-4 (2) HD Cochrane ROB DN with prebiotics (synbiotics) placebo CRP 4-12 weeks
of Science (7)
DN (4)
MEDLINE, CINAHL, orOER SCr
EMBASE, Cochrane 16 protenuria, seru
McFarl Central Register non- I?'i;ﬂts %‘IQD prebiotic 2.3-50 g/day urea, fr%e an(é
carane of Controlled Trials, and July 2017 RCTs dialysis Cochrane RoB caaren ¢ probiotic 11 x 10°-2 x 10'2 placebo protein-boun 1-24 weeks
2019 [25] International SYHD (7 with or without concentrations of
Clinical Trials Register LAY dialysis CFU/day serum IS and PCS,
and clinicaltrials.gov progrg%(sllg n to
10
Tao 2019 PubMed, Embaseand ,_non- CKD with or probiotic supplementation urea, uric acid,
[47] Cochrane September 2018 RCTs dlaHIYDSI(SS;‘*) Cochrane RoB withoutdialysis 2 x 10°-18 x 10! CFU/day placebo CRP,SCr,eGFR 624 weeks
PD (1)
8
Jia 2018 PubMed, EMBASE and e CKD with or Probiotics: 4 x 109-1.8 x 1011 BUN, SCr, CRP,
[46] Cochrane Library 31 March 2018 RCTs dl?{l}lsslé )(4) Cochrane RoB, GRADE without dialysis CEU/day placebo L6 6-24 weeks
PD (1)
17 prebiotics 20-50 g/ day,
non- probiotics 2# tid; 2 x 10°-9 x CCr eGER. SC
. . dialysis (10) CKD or ESKD 10'° CFU/day placebo or T, &t %, Suh
Pisano 2018 Ovid-MEDLINE, Cochrane renal group, : . § albuminuria, CRP,
[23] PubMed and CENTRAL 5 March 2018 RCTs II;IDD ((is)) risk of bias on chlr onic rerl:al synbiotics: 3-6#/day;15 7gm st}elmdard serum urea, 4-24 weeks
. . replacemen powder/day; 1.1 x 10 therapy TNF-«; IL-6
ran(slfi an CFU+inulin 2.31 g/day; 15 g

powder+2#/day

*: scores equal to or more than 8 is considered of high methodological quality (high MQS). **: 12 databases were searched, PubMed, Web of Science, Ovid-Medline, ProQuest, Science Direct, Springer link, Wiley
Library Online, Chinese BioMedical Literature Database (CBM), China National Knowledge Infrastructure (CNKI), Chinese medical Citation Index (CMCI), Chinese Scientific Journal Database (VIP), and
Wanfang database. RCTs: randomized controlled trials; RoB: risk of bias; DN: diabetic nephropathy;T2DN: type 2 diabetic nephtopathy; TIDN: type 1 diabetic nephtopathy; NA: not available; UACR: urine
albumin creatinine ratio; UPCR: urine protein creatinine ratio; UAER: urinary albumin excretion rate; SCr: serum creatinine; CKD: chronic kidney disease; CRP: C-reactive protein; eGFR: estimated glomerular
filtration rate; hs-CRP: high-sensitivity C-reactive protein; TNF-«: tumor necrosis factor-alpha; IL-6: interleukin 6; CCr: creatinine clearance; GRADE: Grading of Recommendations Assessment, Development
and Evaluation; ESKD: end-stage kidney disease; ESRD: end-stage renal diseases; IS: Indoxyl sulphate; PCS: p-cresyl sulphate; ESKD: end-stage kidney diseases; CFU: colony-forming unit; BUN: blood urea

nitrogen; MDA: malondialdehyde.
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3.2. Grading of Recommendations Assessment, Development and Evaluation (GRADE) Qualifying
the Evidence

Only four clinical important outcomes (urinary albumin excretion rate (UAER), re-
duced proteinuria, the occurrence of ESRD, serum urea) and one surrogate outcome (CRP)
reported in the five individual SRs [27,40,43,47,48] reached the moderate level of certainty,
the other evidence rated low to very low (Tables 2 and 3). The most being downgraded do-
main was the risk of bias in included RCTs. In this SR, several outcome data were extracted
from subgroup analysis in the original SR. Although the overall quality of the primary
outcome may be presented as low or unclear risk of bias, the other outcome-specific risks
of bias were not assessed and reported. Thus, downgrading one point was performed.
Furthermore, nine clinical relevant outcome evidence presented a high risk of bias in more
than half of RCTs; we downgraded two points to very severe in the domain of risk of bias.
In the domain of indirectness, we downgraded all surrogate outcomes one point to severe;
on the contrary, the clinically relevant outcomes were not treated the same.

3.3. Vitamin D and Analogues on Renal Protection

Five SRs focused on diabetic nephropathy reported 13 clinical relevant outcome data.
In very low to low certainty evidence of vitamin D and analogues (established vitamin D
compounds) appeared to reduce urinary albumin excretion rate (UAER) (2 SRs, included
two and eight RCTs, respectively, mean difference —0.39, 95% CI —0.71 to —0.07 and
—67.36, 95% CI —91.96 to —42.76). The vitamin D and analogue effect on urine albumin
creatinine ratio (UACR) varied in the included SRs. Very low to moderate certainty evidence
showed no significant impact on SRs only enrolled supplement with established vitamin D
compounds. SRs included RCTs with receiving newer vitamin D analogue (paricalcitol or
doxercalciferol) rather than established compounds alone suggested a significant decrease
in UACR (two SRs, included eight and four RCTs, respectively, mean difference —0.49,
95% CI —0.9 to —0.08 and SMD —0.29, 95% CI —0.48 to —0.1). However, the effect seems
small, and the evidence was very low. In very low to low certainty of evidence suggested
vitamin D and analogues reduce proteinuria 0.23-0.26 gm per 24 h (2 SRs, included 11 and
14 RCTs, respectively, mean difference —0.26, 95% CI —0.34 to —0.17 and —0.23, 95% CI
—0.3 to —0.15). The effect on serum creatinine varied and the certainty of the evidence was
very low. Only one SR reported vitamin D and analogues does not affect urine protein
creatinine ratio (UPCR) and eGFR, respectively (Tables 2 and 4).

Two SRs focused on diabetic nephropathy reported four surrogate outcome data. Very
low certainty of evidence suggested Vitamin D and analogues decreased the inflammatory
markers of hs-CRP, IL-6, and TNF-« (hs-CRP: MD —0.80 to —0.69; IL-6: —0.73; TNF-o:
—56.79), as shown in Table 3.

One SR of vitamin D analogues, as compared with placebo, was investigated on renal
protection in CKD patients. Moderate certainty evidence showed significantly reduced
proteinuria (relative risk of reduced proteinuria 2.0, 95% CI 1.42 to 2.81) (Tables 2 and 4).
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Table 2. Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach evidence certainty and summary of findings of the clinical important outcomes.
Certainty Assessment Certainty Summary of Findings
Author year Outcomes No of Studies Risk of Bias Inconsistency Indirectness Imprecision Publication bias Ovs;aéLiCdeel;::ienty Rel(a;tsi;: glf)f ect g%?tgirffézenl{;ea::g}tlo
acebo (95% CI)
Vitamin D and Analogues
Gup[t2e1612019 UAER 2 RCTs serious @ serious P not serious not serious none EBL%%VO - 071 i\c/fv]:\:eor.ig (l)?g;elf)wer)
UACR 5RCTs very serious © not serious not serious serious 4 none VE?%?(?SW - (0.34 112:[ vl\?e(r)ltlcjl(;%vgzgher)
UPCR 1RCT serious ¢ not serious not serious serious ¢ none GBL%O%VO - 09 1§<[/\lDer0£901,§Iv }Tirgher)
Warfzgﬁow eGFR 4 RCTs serious not serious not serious serious ¢ str}:)ﬁzlli;asﬁg;eiitzsd g vgz?{?gw - (2.06 ll\ggezr.}cg l;_i:%gzhﬁirgher)
SCr 9 RCTs serious ! not serious not serious serious str%l;zlli;ziggetéitifi . vé?g?gw R 367 llt)/lle?e(r).tso?’;%g;righer)
Proteinuria (g/24 h) 11 RCTs serious f not serious ! not serious not serious str%ﬁ?ﬁi;asﬁ(s);eﬁzz g (DL%%VO - (0.34 i\c/ylv]:\:eorfg :)(.);;elf)wer)
UAER 8 RCTs serious f very serious ! not serious not serious str[()) Ezll;czﬁ(s)ge}zltzz g V]??{?{?SW - 919 61}/5)]3\72:}16 41;’ V7v6efower)
ZhaagZ]Z 017 Proteinuria (g/24 h) 14 RCTs serious J very serious | not serious not serious none V&?{?gw - 0.3 l?vig.tzo 3()]3v5vle;wer)
UACR 8 RCTs seriousJ serious P not serious not serious none EBL%?NO - 0.9 llf\)dvl\?fzgﬁ)9()l.((’)‘évle;wer)
SCr 9RCTs serious ) serious P not serious serious 4 none VE?{?{%CO)W . 4521\{[0]3\72}1505(3 ioﬁge;er)
Derza(il'ésga;}ian UACR 4 RCTs not serious not serious not serious serious ¢ none MSBSBEGE{(KTE (353 61\1/23\713'3) 97l;i.§ll’:irigher)
Zhe}212]014 Proteinuria (g/24 h) 9RCTs very serious ¥ not serious not serious not serious st rF()) i?;ztiz;ebci;sd 1 VE?Q?(%SW - (0.54 i\c/fv]:\:eor.:g (l)f)S‘IZelf)wer)
UACR 4 RCTs very serious ¥ not serious not serious not serious stg)lrllbglli;asti(;;:cijescl 1 VFE{%%SW - (Oil;lg v(\)r'::tglg.h:)vvirer)
XT 4200113 eGFR 12 RCTs serious f not serious not serious serious ¢ none 6953%0 - (0.22%]3\]3;1,;301; Ki;'mer)
risk of dialysis initiation 4RCTs serious f not serious not serious serious ¢ none ™ EBL%%VO (O_?A}Rt;i%S)
reduced proteinuria 6 RCTs serious f not serious not serious not serious none ™ MggEiiTE (1.411{2115'(2]981)
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Table 2. Cont.
Certainty Assessment Certainty Summary of Findings
. . Risk Difference with
Author year Outcomes No of Studies Risk of Bias Inconsistency Indirectness Imprecision Publication bias Overall Certainty Relatlre Effect Nutrition Compared to
of Evidence (95% CI) o
Placebo (95% CI)
Omega-3 Polyunsaturated Fatty Acid (Omega-3 PUFA)
Saglimbene 2020 L a . . L d GElele) SMD 0.22 SD higher
[22] GFR 6 RCTs serious not serious not serious serious none LOW (0.03 lower to 0.48 higher)
. o o . Ca m ®000 RR 0.3
progression to ESKD 3RCTs serious serious not serious serious none VERY LOW ™ (0.09 to 0.98)
i i o i ous d m SO00 B MD 2.20 higher
SCr 7 RCTs serious serious not serious serious none VERY LOW (17.63 lower to 22.03 higher)
R . . . .4 m P00 ~ MD 0.16 lower
Proteinuria (g/24 h) 6 RCT serious not serious not serious serious none LOW (0.48 lower to 0.15 higher)
Hu 2017 .
ious P s b i i s d SO00 B SMD 0.22 SD higher
53] CCr 6 RCTs serious serious not serious serious none VERY LOW (0.40 lower to 0.84 higher)
i P i i ; d SB00 SMD 0.14 SD higher
eGFR 6 RCTs serious not serious not serious serious none LOW (0.13 lower to 0.42 higher)
the occurrence of end-stage P . . . m SSP0 RR 0.49
renal discase 3RCTs serious not serious not serious not serious none MODERATE (0.24 to 0.99)
L . k . . . BPO0O B SMD 0.31 SD lower
Proteinuria (g/24 h) 7 RCTs very serious not serious not serious not serious none LOW (0.53 lower to 0.10 lower)
Dietary Fiber
Chiavaroli 2015 N . . Y m SO00 MD 21.97 lower
[24] SCr 8 RCTs very serious not serious not serious serious none VERY LOW (52.22 lower to 8.28 higher)
; k ; b ; ; d m SO00 MD 2.35 lower
serum urea 9RCTs very serious serious not serious serious none VERY LOW (4.78 lower to 0.08 higher)
Coenzyme Q10 (CoQ10)
= I . ; . .4 SO00 B SMD 1.24 SD lower
Zhang 2019 [45] serum urea 2 RCTs serious very serious ' not serious serious none VERY LOW (4.04 lower to 155 higher)
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Table 2. Cont.
Certainty Assessment Certainty Summary of Findings
. . Risk Difference with
Author year Outcomes No of Studies Risk of Bias Inconsistency Indirectness Imprecision Publication bias OVS?I;LE;;‘?:W Rel(;;t;;: glf)f ect Nutrition Compared to

Placebo (95% CI)

Probiotics, Prebiotics, Synbiotics

MCFar[IZaSn]e 2019 serum urea 4 RCTs very serious ¥ not serious not serious not serious none @L%%O - (3.86 i\(;lv]:\:ezr'g :)(.)S‘I;elf)wer)
Tat[)427(])19 serum urea 2RCTs not serious serious P not serious not serious none MgsDEeiiTE - G 6.781\/11(]):)‘/\7362‘.?(1) ;?;;eli‘)wer)

I ia[4260]18 BUN 1RCT very serious " not serious not serious serious ¢ none VE@E%?SW - 142 1;28;’2(8) g?;ée}:igher)
SCr 3RCTs very serious ¥ not serious not serious serious 4 none VE?%?(?SW - 011 Il\gvae(:‘ig z)l.i;;glh}?irgher)

PisaFZc;]2 018 SCr 7 RCTs very serious ¥ not serious not serious serious ¢ none VE%?(%CO)W - 0.09 IIZI v]\?e(r).?oz(;%‘girigher)
serum urea 5RCTs very serious ¥ not serious not serious serious ¢ none V];?{(\D(?SW - (0. 4511\110]3\7%3?05(3&0}:;;&)

The bold of the words in the columns of “summary of findings” means a statistical significance. CI: Confidence interval; MD: Mean difference; SMD: Standardized mean difference; RR: Risk ratio. Explanations:
2, attrition bias observed in included studies; °. substantial heterogeneity (1> > 50%) and cannot find the source of heterogeneity; °. bias in allocation concealment, blinding process, or outcome measure in
majority of included studies; 9. the pooled estimate cannot exclude no effect; : bias occurred in randomization, allocation concealment and blinding process; : the majority of included studies presented low or
unclear risk of bias, but no quality assessment in individual outcomes; &: asymmetric funnel plot suggests publication bias; ': high level of heterogeneity decreased after subgroup analysis, the results remained
unchanged; : substantial heterogeneity (I> > 90%) and cannot find the source of heterogeneity; ): Newcastle-Ottawa scale used for RCTs; ¥: high risk of bias observed in at least half of studies; |: no mention on
publication bias, but only include studies published in English or Chinese language; ™: inadequate to assess due to smaller sample size; neither funding bias was observed nor restriction was set for language,
publishing year or country to maximize the extent of the searches; ™: author judgement; °: The I? in overall studies is 66%, effect size presented significance. Authors did the subgroup analysis and the p-value of

interaction test for subgroup is 0.01, but no mention of decreasing heterogeneity by subgroup analysis; P: approach half studies showed risk of bias; 9: high risk in domain of blinding of participants and
personnel (performance bias); ": high-risk bias observed in reporting bias and other bias, unclear in randomization and blinding domains.
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Table 3. GRADE approach evidence certainty and summary of findings of the surrogate outcomes.
Certainty Assessment Certainty Summary of Findings
Author Year Outcomes No of Studies Risk of Bias Inconsistency Indirectness Imprecision Publication Bias Overall .Certamty of Risk Difference with Nutrition Soup plements
Evidence Compared to Placebo (95% CI)
Vitamin D and Analogues
ilajerdi . ; a ; : b ; ¢ ©O00 MD 0.41 lower
Milajerdi 2019 [39] CRP or hs-CRP 5RCTs serious not serious serious serious none VERY LOW (0.41 lower to 0.27 higher)
Wang 2019 g . a . . b . publication bias BO00 MD 0.69 lower
[21] hs-CRP 7 RCTs serious not serious serious not serious strongly suspected 4 VERY LOW (0.86 Tower to 0.53 lower)
) . a . . b . publication bias BdO00 MD 0.73 lower
IL-6 3RCTs serious not serious serious not serious strongly suspected d VERY LOW (1.03 lower to 0.4 lower)
-~ . a L e . b . publication bias BO00 MD 56.79 lower
TNEF-« 3 RCTs serious very serious serious not serious strongly suspected d VERY LOW (77.05 lower o 36,52 lower)
Zhang 2017 i o e N i SO00 MD 0.80 lower
[42] hs-CRP 7 RCTs serious serious serious not serious none VERY LOW (1.26 Tower to 0.34 lower)
Dietary Fiber
Wu 2019 . h . i . b . c SO00 MD 0.212 lower
[44] IS 5RCTs serious not serious ! serious serious none VERY LOW (235 lower to 1.926 higher)
. h . . b . DPOO MD 16.160 lower
PCS 7 RCTs serious not serious serious not serious none LOW (23.824 lower to 8.492 lower)
Coenzyme Q10 (CoQ10)
Zhang 2019 . h s g NN . SO00 SMD 1.29 SD lower
[45] MDA 2 RCTs serious serious serious not serious none VERY LOW (2.32 Tower to 0.26 lower)
Probiotics, Prebiotics, Synbiotics
Zheng 2020 ) g S . O8O0 SMD 0.79 SD lower
[43] MDA 4 RCTs not serious serious serious not serious none LOW (1.38 lower to 0.20 lower
. . N . elelle) SMD 0.71 SD lower
CRP 3 RCTs not serious not serious serious not serious none MODERATE (1.01 lower to 0.40 lower
Jia 2018 . . . S . c DDOO MD 0.23 lower
[46] IL-6 1RCT not serious not serious serious serious none LOW (0.27 lower to 0.73 higher)
. s . b . BPO0O MBD 0.70 lower
PCS 2 RCTs not serious serious serious not serious none LOW (1.4 lower to 0.01 lower)

The bold of the words in the columns of “summary of findings” means a statistical significance. CI: Confidence interval; CRP: C-reactive protein; hs-CRP: high-sensitivity C-reactive protein; MD: Mean difference;
IL-6: interleukin 6; TNF-o: tumor necrosis factor-alpha; IS: Indoxyl sulphate; PCS: p-cresyl sulphate; MDA: malondialdehyde; SMD: Standardized mean difference. Explanations: *: no data available or no
quality assessment available in individual outcomes; ®: surrogate outcomes for assessment renal protection; ©: the pooled estimate cannot exclude no effect; 4: asymmetric funnel plot suggests publication bias;
¢: considerable heterogeneity (I? > 75%) and cannot find the source of heterogeneity; f. Newcastle-Ottawa scale was used for quality assessment of RCTs; &: substantial heterogeneity (I2 > 50%) and cannot find
the source of heterogeneity; ": bias observed in randomization or blinding domain, but less than half studies high risk of bias observed in at least half studies; i: heterogeneity (I? = 0, p = 0.98) was calculated by

ourselves according to the data provided by the original SR author.
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Table 4. Summary of clinical important outcomes and certainties on the renal protection effect of vitamin D and analogues compared to placebo.

Author UAER UACR UPCR eGFR SCr Proteinuria Risk of Dialysis
Year/Clinical Risk Risk Risk Risk Risk Risk Relative
Important Difference Certainty Difference Certainty Difference Certainty Difference Certainty Difference Certainty Difference Certainty Risk Certainty
Outcomes (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95%CI)
Diabetic Nephropathy
MD —0.39 MD —0.14 MD -0.19
Gupta 2019 [26] (—0.71 to LOW (—034 to VERY LOW (=09 to LOW - - - - - - - -
—0.07) 0.06) 0.51)
MD—67.36 MD 2.13 MD —0.83 MD —0.26
Wang 2019 [21] (—91.96 to VERY LOW - - - - (—2.06 to VERY LOW (—3.67 to VERY LOW (—0.34 to LOW - -
—42.76) 6.32) 2.02) —0.17)
MD —0.49 SMD —0.16 MD —0.23
Zhang 2017 [42] - - (—0.9 to LOW - - - - SD(—-042to  VERY LOW (=03 to VERY LOW - -
—0.08) 0.11) —0.15)
. MD 17.99
Derakhshanian - - (—3536t0  MODERATE - - - - - - - - - -
2015 [27] 7133)
SM%E 0.29 MD —0.44
Zhao 2014 [41] - - (—0.48 to VERY LOW - - - - (—0.54 to VERY LOW - - - -
c —0.34)
—0.1)
Chronic Kidney Disease
SMD —0.1 Reduced
Xu 2013 [40] - - B - - - (705{1234 o LOW - B protelnuria:  MODERATE 05 41£84_03) LOW
0.03 (1.42 to 2.81)

The bold of the words in the context means a statistical significance. ?: Relative risk (95%CI); UAER: urinary albumin excretion rate; UACR: urine albumin creatinine ratio; UPCR: urine protein creatinine ratio;
eGFR: estimated glomerular filtration rate; SCr: serum creatinine; CI: Confidence interval; MD: Mean difference; SMD: Standardized mean difference; RR: Risk ratio.
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3.4. Omega-3 Polyunsaturated Fatty Acid (PUFA) on Renal Protection

Table 5 showed the effects of omega-3 PUFA on eGFR, progression to ESRD, serum
creatinine (SCr), proteinuria and creatinine clearance (CCr) from 2 SRs. In very low to
moderate evidence appeared to reduce progression to ESRD significantly and consistently
(relative risk, 0.3, 95% CI 0.09 to 0.98 and 0.49, 95% CI 0.24 to 0.99). The effect on reducing
proteinuria varied, and the certainty of evidence was low (Table 5).

Table 5. Summary of clinical important outcomes and certainties on the renal protection effect of Omega-3 polyunsaturated
fatty acid compared to placebo.

Author eGFR Progression to ESKD SCr Proteinuria CCr
Year/Clinical Risk Relative Risk Risk Risk
Important Difference  Certainty Risk Certainty Difference Certainty Difference = Certainty  Difference  Certainty
Outcomes (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
SMD 0.22
: RR 0.3 MD 2.20 MD —0.16
Saglimbene 2020 5o, LOW (0.09 to VERY (=17.63 to VERY (—0.48 to LOW - :
[22] g ) to 0.98) 22.03) 0.15)
SMD 0.14 RR 0.49 M SMD 922
Hu 2017 [43] SD (—0.13 LOW (0.24 to MODERATE - - (—0.53 to LOW (—040 to LOW
to 0.42) 0.99) —0.10) 034)

The bold of the words in the context means a statistical significance. eGFR: estimated glomerular filtration rate; ESKD: end-stage kidney
diseases; SCr: serum creatinine; CCr: creatinine clearance; CI: Confidence interval; MD: Mean difference; SMD: Standardized mean

difference; RR: Risk ratio.

3.5. Dietary Fiber on Renal Protection

One SR reported two clinical relevant outcome data. Very low certainty evidence
suggested that dietary fiber has no effect on Scr or serum urea (Table 2). One SR reported
two surrogate outcome data comparing dietary fiber to placebo. Low certainty evidence
suggested dietary fiber decreased uremic toxin PCS significantly (1 SR, 7 RCTs, MD -16.16,
95% CI —23.824 to —8.492), but not indoxyl sulphate (IS) (Table 3).

3.6. Coenzyme Q10 (CoQ10) on Renal Protection

Very low certainty of evidence suggested CoQ10 decreased MDA significantly (1 SR,
2RCTs, SMD -1.29 SD, 95% CI —2.32 to —0.26) (Table 3), but no effect on clinically important
outcomes, SCr and serum urea (Table 2).

3.7. Probiotics, Prebiotics and Synbiotics on Renal Protection

Table 6 shows the effect of biotics on serum urea, BUN, and SCr. Three SRs suggested
biotics effects on serum urea varied; however, significant decrease serum urea compared to
placebo (low certainty: MD —2.12 mmol/L, 95% CI —3.86 to —0.37; moderate certainty:
MD —5.0 mmol/L, 95% CI —9.45 to —0.54) with low to moderate certainty evidence. Very
low certainty of evidence suggested biotics did not affect BUN and SCr.

Table 6. Summary of clinical important outcomes and certainties on the renal protection effect of biotics compared to placebo.

Serum Urea BUN SCr
Author Year/Clinical - - - N - N
Important Outcomes R151:915)°}:fé;$nce Certainty RISI((ngD(,l/:félSnce Certainty RISI((ng)OI/:félifnce Certainty
McFarlane 2019 [25] ) LOW - ; - )
Tao 2019 [47] (_1\;[6"37; t‘:’)"fgzs) MODERATE - - - -
Jia 2018 [46] - - (712\/1[321%?8 6 VERY LOW “ gﬁ? 3}'10931) VERY LOW
Pisano 2018 [23] %54(?41’&28 OSB VERY LOW ; ; (_1\6[.]039;300%5) VERY LOW

The bold of the words in the context means a statistical significance. ?: the unit is mmol/L; b. the unit is mg/dL, conversion to SI unit
is MD —5.00 (—9.45 to —0.54); BUN: blood urea nitrogen, SCr: serum creatinine; CI: Confidence interval, MD: Mean difference; SMD:

Standardized mean difference.
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Low to moderate certainty evidence suggested biotics decreased MDA, CRP and PCS
significantly (MDA: 1 SR, 4 RCTs, SMD -0.79 SD, 95% CI —1.38 to —0.20; CRP: 1 SR, 3 RCTs,
SMD -0.71 SD, 95% CI —1.01 to —0.40; PCS: 1 SR, 2 RCTs, MD —0.70, 95% CI —1.4 to —0.01),
but no effect on IL-6 (Table 3).

This section may be divided by subheadings. It should provide a concise and precise
description of the experimental results, their interpretation, as well as the experimental
conclusions that can be drawn.

4. Discussion

SRs through the GRADE approach recommended by the Cochrane Collaboration
provides rating and strengthening the quality of evidence and has been increasingly
adopted by researchers worldwide. The GRADE approach divides the quality of SRs into
four evidence levels. For example, the high evidence is reliable without side effects; the
moderate or low evidence is needed to consult physicians; and, the very low evidence is
not recommended. In this SR and meta-analysis, we adopted the GRADE approach to
evaluate the beneficial effects of nutrition supplements on CKD prevention. Our findings
provided that evidence of the beneficial effects of those nutrition supplements in CKD
patients mostly seems to be low to very low evidence on proteinuria, kidney function, and
inflammations. Thus, it is recommended in CKD patients to consult physicians for the
prescription of nutrition supplements.

4.1. Findings and Implications of this Systematic Review

Vitamin D, including vitamin D2 and vitamin D3, is available for over-the-counter
purchase and responsible for increasing intestinal absorption of calcium and phosphate
and multiple biological effects [49]. Vitamin D3 is the type that most experts recommend
to be utilized in clinical practice because of the more stable and potent form [50]. A review
of observational studies has shown associations between vitamin D deficiency and risk
of CKD, cardiovascular diseases, cancer, diabetes, infectious diseases, and death [49,51].
This study pooled the results of seven SRs that addressed the effects of vitamin D and
analogues administered to patients with proteinuria and renal dysfunction. Data of two
SRs show that vitamin D and analogues supplementation in patients with diabetes could
reduce proteinuria but not affect kidney function [21,52]; however, other SR data show
the contrary results of proteinuria protection [26,27]. Furthermore, most results from
SRs suggested no effects on kidney function after receiving vitamin D and analogues in
diabetes patients [21,52] and CKD patients [40]. Moreover, there is very low evidence
that vitamin D and analogues supplements maybe decreased the inflammatory markers
of hs-CRP, IL-6, and TNF-o.. Through GRADE approach, our results showed that the
beneficial effects of receiving vitamin D and analogues seem smaller in diabetes patients,
and the certainty of the evidence was low to very low on proteinuria and very low on
kidney function and inflammations. In CKD patients, the beneficial effects of vitamin D
and analogues supplements were moderate evidence of proteinuria and low evidence of
kidney function. Thus, consistent evidence showed vitamin D and analogues decreased
the risk of proteinuria and/or UAER in diabetic nephropathy and CKD, but the strength of
the evidence is mostly limited by the quality of the individual studies. It is recommended
to discuss with a physician before deciding to receive vitamin D and analogues.

Omega-3 PUFA, a class of particular fatty acids with many biological functions, has
been reported to or used together with diet and exercise to help lower triglyceride levels in
the blood [53]. Reviews of clinical and epidemiological studies have shown the beneficial
effects of omega-3 PUFAs supplements on a series of illnesses such as coronary artery
disease and heart failure [54], stroke [55], metabolic syndrome [56], and neurodegenerative
diseases (Parkinson’s and Alzheimer’s diseases) [57]. Apart from these disorders, there
have been found lower levels of serum Omega-3 PUFA in patients with advanced CKD com-
pared with the general population probably due to malabsorption, metabolic changes, and
Omega-3 PUFA loss during the dialysis process [56—-60]. Additionally, Omega-3 PUFA defi-
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ciency is independently related to cardiovascular disease in advanced CKD patients [61,62].
In CKD patients without receiving dialysis, Omega-3 PUFA intake may lower the risk of
developing end-stage kidney disease [22,43] and cardiovascular deaths [22]. The possible
causes have been reported from the pleiotropic effects of Omega-3 PUFA, including reduc-
ing blood pressure levels, lessening inflammation, and improving endothelial function,
and altering platelet function and blood viscosity [63-66]. Via using GRADE approach, our
data showed that the moderate to very low evidence appeared to reduce progression to
ESRD (relative risk, 0.3, 95% CI 0.09 to 0.98 and 0.49, 95% CI 0.24 to 0.99). Moreover, the
effect on reducing proteinuria varied, and the certainty of the evidence was low. Due to the
inconsistency of variable evidence in different studies on the eGFR, SCr, proteinuria, or
CCr, the recommendation of Omega-3 PUFA supplements needs to consider the benefits
over the adverse effects in CKD patients after discussing with physicians.

Higher dietary fiber and lower dietary acid loads (e.g., more fruits and vegetables
and fewer meats and cheeses) have been reported to reduce the risk of CKD progres-
sion [19,20,24]. A meta-analysis of 14 trials involving 143 CKD patients showed the associa-
tion of higher dietary fiber intake and lower serum urea and SCr levels (MD —1.76 mmol/I,
95% CI —3.00 to —0.51 and MD —22.83 mmol/1, 95% CI —42.63 to —3.02, respectively) [24];
however, the certainty of evidence is at the very low level because of risk of bias and
imprecision form analysis of the GRADE approach. Another meta-analysis of 203 CKD
patients, showed that dietary fiber decreased uremic toxin PCS levels (MD -16.16, 95% CI
—23.824 to —8.492) [44], which also was low certainty of evidence due to small sample size
and risks from some data bias and indirectness. In this study, the data showed very low
certainty evidence that dietary fiber has no effect on Scr or serum urea. Furthermore, low
certainty evidence suggested dietary fiber decreased uremic toxin PCS levels significantly,
but did not affect IS levels. Thus, limited evidence showed that dietary fiber intake might
reduce the uremic toxins such as serum urea, SCr, and PCS levels, but there is not found
any effect on clinically important outcomes. The evidence is insufficient to recommend
dietary fiber for kidney protection in CKD patients.

CoQ10, first identified in 1940, is mostly found in meat, fish, and whole grains [67].
CoQ10 generate adenosine triphosphate (ATP) energy to cell [67] and is most commonly
used for an antioxidant that helps improve cardiovascular diseases [68,69], heart fail-
ure [70], diabetes [71], hypercholesterolemia [72], migraine headache [73], and many other
conditions related to lower CoQ10 levels. Furthermore, CoQ10 has been reported to play
an essential role in blood metabolic profiles in diabetic kidney disease [45], which indicates
lower blood sugar, blood lipid, and MDA levels, but no effect on serum urea and SCr. By
using the GRADE approach, this study further showed the very low certainty of evidence
on blood metabolic profiles and no impact on kidney function. Thus, CoQ10 intake is
insufficiently evident to recommend in CKD patients.

Microbiota dysbiosis is closely associated with many diseases related to chronic
inflammations, including obesity, diabetes, cardiovascular diseases, non-alcoholic fatty
liver disease, and obesity-induced CKD [74-76]. So far, the prescribed prebiotics, probiotics,
and synbiotics may show an impact on the amelioration of these diseases [77,78]. However,
the safety issue on these biotics supplements is most important, due to the trend of the
broad use of these biotics under different clinical circumstances. There have been reported
in a few situations of bacteremia, sepsis, fungal infection, or endocarditis following biotics
intake, especially for some immunocompromised patients, malnutrition, or suffering from
cancer [79-81]. In this study, we investigated the effect of biotics on serum urea, BUN, and
SCr, and some metabolic profiles such as MDA, CRP, and PCS in CKD patients. Four SRs
showed biotics effects on serum urea were inconsistent results and at very low to moderate
certainty of evidence due to the risk of data bias and imprecision [23,25,46,47]. Additionally,
the biotics intake appeared to decrease MDA, CRP, and PCS levels significantly [46,48].
However, biotics intake did not affect SCr levels in CKD patients [23,46], which was at the
very low certainty of the evidence. Thus, biotics supplements seemed only to reduce serum
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urea and some metabolic profiles in CKD patients. We suggest CKD patients discuss with
a physician before considering biotics supplements.

4.2. Strengths, Limitations and Further Research Needs

In summary, this study was the first and composed of seven SRs of vitamin D and
analogues, two SRs of omega-3 PUFA, two SRs of dietary fiber, one SR of CoQ10, and
five SRs of biotics for effect on proteinuria, kidney function, and inflammation in CKD
patients. According to the GRADE approach assessment, the strength of evidence was low
to very low levels for the benefits of these nutrition supplements on proteinuria and kidney
function and did not appear to improve CKD prognosis. The recommendation of these
nutrition supplements in CKD patients needs to discuss with physicians and consider the
benefits over the adverse effects. Multicenter and large samples of RCTs with more than
ten years of follow-up merit to be conducted in the future and to verify the benefits of
nutrition supplements in CKD patients.
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Abbreviations

BUN blood urea nitrogen

CCr creatinine clearance

CI confidence interval

CKD chronic kidney disease

CoQ10 coenzyme Q10

CRP C-reactive protein

DN diabetic nephropathy

eGFR estimated glomerular filtration rate
ESKD end stage kidney disease

ESRD end-stage renal disease

GRADE Grading of Recommendations Assessment, Development, and Evaluation
hs-CRP high-sensitivity C-reactive protein
IL-6 interleukin 6

IS indoxyl sulphate

MD mean difference

MDA malondialdehyde

OIS optimal information size

PCS p-cresyl sulphate

PRISMA  Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PUFA polyunsaturated fatty acid

RCTs randomized-controlled trials

RoB risk of bias
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RR risk ratio

SCr serum creatinine

SMD standardized mean difference
SR systematic review

T1DN type 1 diabetic nephtopathy
T2DN type 2 diabetic nephtopathy
TNF-o tumor necrosis factor-alpha
UACR urine albumin creatinine ratio
UAER urinary albumin excretion rate
UPCR urine protein creatinine ratio
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