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Research protocol

Protocol finalization: November 29, 2023

<Title> (PRISMA 2020 #1)
A systematic review on the suppression of postprandial blood glucose elevation by Salacia-derived salacinol

(updated version)

<Rationale> (PRISMA 2020 #3)

Salacia plant is a climbing woody plant widely distributed in tropical regions such as India,
Thailand, and Indonesia, and so on. The extract from its root or stem have been traditionally used to
regulate postprandial blood sugar levels in Ayurvedic medicine. Currently, in Japan, processed foods
containing dry chopped Salacia plants, mainly Salacia reticulata, S. oblonga, and S. chinensis, or their hot
water extracts, are widely consumed. Salacia-derived salacinol is a pseudo-sugar that is characteristically
contained in plants of the genus Salacia, and its mechanism of action for suppressing effect on postprandial
blood glucose is through inhibition of the digestive enzyme (o-glucosidase) that hydrolyzes disaccharides
such as sucrose and maltose in the human intestinal tract. A systematic review (SR) on the effect of Salacia-
derived salacinol on the suppression of postprandial blood glucose elevation in foods with functional claims
(FFC) was prepared in 2015 by a working group consisting of member companies of Association for Salacia
Promotion (ASP) and subsequently updated in 2018 (UMINO000033045, notification numbers using SR
prepared in 2018: D272, D677, E204, E256, E428, E457, E478, E832, E843, E861, F58, F118, F236, F276,
F332, F434, F683, F731, F815, F 1024, F1045, G120, G166, G247, G616, G833, G870, G1314, G1348,
G1371, G1392, H166, H244, H319, H717, H754, H821, H871, H906, H938, H1168, H1213, H1305, H
1370, H1371, H1382, 161, 1167, 1244, 1281, 1436, 1437, 1438, 1549, 1588, 1636, 1661, 1671). In addition,
apart from ASP, SRs prepared by Taisho Pharmaceutical Holdings Co., Ltd. in 2018 (C408), by Seiko Co.,
Ltd. in 2018 (E417), by Asahi Bussan Co., Ltd. in 2022 (H357), and by Mierun Co., Ltd. in 2023 (1446),
all of which evaluated the function of Salacia-derived salacinol to moderate the increase in postprandial
blood glucose.

It has been five years since we prepared the SR of the suppressing effect of Salacia-derived
salacinol on postprandial blood glucose, and since new studies may have been reported during that time,

we decided to conduct this review.

<Objectives> (PRISMA 2020 #4)

The object of this review is to verify the functionality of Salacia-derived salacinol in suppressing
postprandial blood glucose elevation based on literature information in accordance with the "Guidelines for
Notification of FFC" issued from Consumer Affairs Agency (CAA).

<Methods>



Eligibility/Exclusion Criteria (PRISMA 2020 #5)

Participants (P):  Healthy adult volunteers with a fasting blood glucose level in the normal range or the

boundary range (less than 126 mg/dL) are included. Those who are planning to
become pregnant, expectant or nursing mothers, and breastfeeding women are
excluded.

Intervention (I):  Intake the foods (tablets, granules, beverages, processed foods) containing Salacia-
derived salacinol. The lower limit of Salacia-derived salacinol is 0.02 mg/dose.

Comparison (C): Intake the foods not containing Salacia-derived salacinol.

Outcome (O): The primary outcome will measure the effect on blood glucose levels after eating
carbohydrates or carbohydrate-containing meals. Specifically, the postprandial blood
glucose level and the area under the blood glucose curve (AUC) of postprandial blood
glucose. Both outcomes will be evaluated comprehensively.

Study design (S):  Adopt randomized, quasi-randomized, and non-randomized controlled trials (parallel-
group or crossover trials). Studies that do not meet the inclusion criteria, such as

intervention trials without a placebo group, are excluded.

Information sources (PRISMA 2020 #6)

We will search the research articles using databases such as PubMed, Ichushi-Web (Japana Centra
Revuo Medicina), Web of Science, The Cochrane Library (CDSR, CENTRAL, Protocols, Editorials, Special
Collections, CCAs), and CINAHL. PROSPERO, ClinicalTrials.gov, UMIN-CTR, and ICTRP will be used

as databases for clinical trial registries and systematic reviews. Each database will be searched for studies

published from the first time it was opened or loaded to the date of the search. Proceedings of conferences
(abstracts from academic conferences, etc.) and unpublished materials for which detailed collation is not
possible are excluded, and original papers or research reports that sufficiently reflect the content of the
research are adopted. Although arrangements will be made to collect gray literature, further collection will
not be done if it is difficult to obtain, for example, if there is no response to an inquiry to the author. The
search will be conducted by MM (an external collaborator, librarian) skilled in clinical research searches
and with extensive experience in search operations in SR, who will develop the search strategy and conduct
the search, and SS (another external collaborator, librarian) will be responsible for peer review of the search
strategy. The peer review will be conducted using the PRESS (Peer Review of Electronic Search Strategy)
checklist. Hand searches will be conducted by research reviewers A and B for Japanese-language literature
not included in the database and for SR on Salacia-derived salacinol included in the Database for FFC. In

addition, requotation from papers adopted as a result of the search will be conducted as necessary.

Selection process (PRISMA 2020 #8)

Reviewers A and B will independently conduct primary screening (abstract level) and secondary

screening (text level) in paper selection. After that, the two of them will collate the papers, and the papers

that do not match will be decided through consultation. If there will be still a disagreement, let reviewer C



decide. Systematic literature review tools such as Rayyan will not be used. Relevant articles will be screened
and selected based on eligibility criteria. The language is unlimited, and in the case of a research report in
a language that cannot be handled by reviewers, request a Japanese or English translation from a colleague
of the reviewers who is familiar with the language, or use the translational services such as Google Translate,
etc. To avoid heterogeneity, we will include papers with nearly identical PICOS and "moderate" or "low"
risk of bias. However, if the period of intervention or the concentration of the component is significantly

different, each of them should be divided into two parts and a sensitivity analysis should be conducted.

Data collection process (PRISMA2020 #9)

We will summarize the included literature, extract data, and organize by outcome. This work will

be carried out independently by reviewers C and D, and any discrepancies will be resolved through
consultation. If there is any further doubt, refer reviewer A for judgment. Systematic literature review tools
such as Rayyan will not be used. As an inquiry to the author, if the data in the paper is described only graphs
and the average value and standard deviation (error) are not indicated, or if the paper does not contain any
description of concealment, dropout, or compliance, the research director will confirm by email to the
corresponding author of the paper. However, if there will be no response from the author, or if the contact

information will be unknown due to retirement, etc., we will state that fact on a separate sheet.

Data items (PRISMA 2020 #10a,b)

Based on the CAA's "Guidelines for Notification of FFC", we will extract and summarize data from
selected studies. Specifically, "author name", "published journal", "title", "research design", "PICO or
PECQ", "setting", "subject characteristics”, "intervention (type of functionally involved ingredient, intake
amount, intervention (intake) period, etc.", "control (placebo, do nothing, etc.)", "analysis method
(intention-to-treat (ITT), full analysis set (FAS), per protocol set (PPS), etc.)", "primary outcome",
"secondary outcome", "harms", "peer review", and "funding source". Postprandial blood glucose level will
be set as the primary outcome at any or all of 30, 45, 60, 90, and 120 minutes after meal (carbohydrate)
intake, and the maximum blood glucose level (mg/dL) is the highest blood glucose concentration at any
time point. The AUC (mg-h/mL) for postprandial blood glucose shall be the value calculated by the
trapezoidal method. In addition, summarize the study participant's age, height, weight, BMI, fasting blood
glucose (mg/dL), insulin resistance index (HOMA-R), and HbA1lc (%). If there will be any missing values,
the principal investigator will confirm by e-mail to the corresponding author of the article. If not clear, they

will be excluded from subsequent analyses.

Study risk of bias assessment (PRISMA 2020 #11)

The study risk of bias assessment will be conducted independently by reviewers A and B, who will

discuss any disagreements, but if there are still difficulties, reviewer C will make a decision.

a) Risk of bias (RoB)



Evaluation of the RoB will follow the guidelines of the CAA. Specifically, (1) whether
randomization is performed; (2) whether allocation is concealed; (3) whether the attributes of the
participants are described; (4) whether the outcome assessors are described; (5) ITT, FAS, or PPS analysis;
(6) whether incomplete outcomes are included; (7) whether selective outcomes are reported; (8) other
biases) will be strictly evaluated by 8 items. Each item will be evaluated as "—1" if the bias will be "Yes",
"Unclear", or "No description”, and "0" if it will be "No". The summary of the RoB will evaluate based on
the sum of each item, "low (0)" for 0 to =3, "moderate (—1)" for =4 to —6, and "high (-2)" for =7 or less.
Studies with high bias will be excluded from the analysis because they may have a serious impact on the
totality of evidence. Research in which a reviewer will be included as an author/participant will be evaluated
by a person other than the relevant reviewer.

RoB assessment will be performed independently by reviewers A and B and any discrepancies will be
resolved through consultation. If there will be any further doubt, let reviewer C decide. The matching rate
and the k coefficient will be calculated. The criteria for judging the degree of matching based on the value

of the k coefficient will be set as follows:

0.00 to 0.40 Poor agreement
0.41 to 0.60 Moderate

0.61 to 0.80 Good to fair
>(0.81 Excellent

b) Indirectness

Whether the adopted study matches the PICO of this review (indirectness) will be determined by
the PICO that described in the adopted study and the PICO of this review ("Participants", "Intervention",
"Comparison", and "Outcome"). If all will be in agreement, the score will be "low (0)"; if there will be minor
deviations, the score will be "medium (—1)"; and if there will be major deviations, the score will be "high
(=2)". Specifically, "medium (~1)" for a difference in one or two items in the PICO and "high (-2)" for

three or more items.

c) Imprecision
Imprecision essentially means that the 95% Confidence Interval (95% CI), which indicates the

accuracy of the conclusion, is large due to a small sample size or a small number of events. Evaluation
methods will be defined as follows, with or without meta-analysis (MA), based on the number of
participants and primary outcome. Studies with significantly lower 95% CI will be also assessed as
imprecise.

<Number of participants>

>100 Accurate (0)

40 to 99 Slightly imprecise (—1)

<39 Imprecise (—2)



d) Inconsistency

Inconsistency refers to the variability of results between studies. If MA is possible, inconsistency
will be determined by heterogeneity tests and 2 value based on effect estimates in MA. When MA is not
possible, each outcome will be treated as a binary value of either significant (p<0.05) effect (Positive (P))
or no significant effect (Negative (N)) in each study, and will be evaluated by setting clear criteria such as
following; The level of consistency within each article will be calculated as a percentage. If the percentage
of agreement is 50.0 to 59.9%, set "Inconsistency: high (=2)"; if 60.0 to 74.9%, set "medium (-1)"; and if
75.0 to 100%, set "low (0)". If there will be only one report, it shall be set as "high (=2)".

e) Publication bias (PRISAM 2020 #14)

To avoid publication bias, multiple databases will be searched, and authors will be confirmed when
missing or unclear data are identified. Publication bias will be evaluated using Egger's test when MA is
possible, and assigned as "low (0)" when not significant (p>0.1) and "medium (—1)" when significant

(p<0.1); when MA is not possible or when only one report is adopted, and assigned as "high (-2)".

Effect measures (PRISMA 2020 #12)
Since the primary outcomes postprandial blood glucose (mg/dL) and AUC (mg-h/dL) are

continuous variables, mean differences between groups will be summarized.

Synthesis methods (PRISMA 2020 #13a-f)
Pooling of included studies that will be PICOS-matched and of "moderate" or "low" RoB, and

missing summary statistics will be not included. Individual study and pooled results will be tabulated and
illustrated in forest plots. We will also use funnel plots to visually display publication bias. The mean
difference (effect size) between the two groups is integrated to show the standardized mean difference
(SMD). The pooling of studies will be performed using random effects models and will be performed by
reviewer C using analysis programs EZR 1.61. To eliminate heterogeneity among the studies to be
synthesized, subgroup analyses and/or meta-regression analyses will be performed. To assess the
robustness of the synthesis results, we will conduct 1) MA using RCTs only, 2) MA excluding studies with

extremely large sample sizes, and 3) MA segmenting studies by medium and low RoB.

Certainty assessment (PRISMA 2020 #15)

There is no standard for summarizing the totality of evidence in food. Therefore, regarding the

certainty of the evidence in this SR, RoB, indirectness, imprecision, inconsistency, and the publication bias
will be rated as "low (0)", "medium (—1)", and "high (—2)", respectively. If the sum of each item will be 0
or —1, then the certainly of evidence for an outcome will be evaluated as "High", —2 to —4 as "moderate”,
—5to —7 as "low", and —8 or less as "very low".

high: There is strong confidence in the adequacy of the effect estimates to support the recommendation.



moderate: There is moderate confidence in the adequacy of the effect estimates to support the

recommendation.

low: Confidence in the adequacy of the effect estimates to support the recommendation is limited.

very low: The adequacy of the effect estimates to support the recommendation can hardly be assured.
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