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A fucoidan plant drink reduces Helicobacter pylori load in the
stomach: a real-world study
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Background: Helicobacter pylori (Hp) infection is highly prevalent globally and is predominantly managed
by antibiotics. Recently, the anti-adhesive, antioxidant, antitoxin, immunomodulatory, anti-coagulant, and
anti-infective activities of fucoidan, a polysaccharide extracted from brown seaweeds, have been widely
studied, and the results showed promise. Fucoidan has the potential to be utilized in Hp eradication therapy.
Our present clinical study was designed to evaluate the efficiency of Lewuyou®, a fucoidan plant drink (FPD)
in eradicating Hp in humans.

Methods: This multi-center, clinical study was conducted between October 2020 and July 2021. Hp
infection was confirmed by urea breath test (UBT). A total of 122 patients with confirmed Hp infection were
enrolled; after exclusion of incomplete data, 85 eligible patients (37 males and 48 females aged 20-81 years)
were included in the final analysis. FPD (50 mL per vial) was orally administered twice daily for a 4-week
cycle, and 41 patients completed an 8-week cycle.

Results: No adverse event (AE) was reported in all 122 participants who had consumed FPD. The Hp
eradication rate and clearance rate were 77.6% (66/85) and 20.0% (17/85), respectively, after 4 weeks of FPD
consumption and 80.5% (33/41) and 26.8 (11/41) , respectively, after 8 weeks of consumption.
Conclusions: The 4- and 8-week protocols of FPD consumption were safe and effective at reducing Hp

load on the gastric mucosa, with Hp eradicated in the majority of participants.
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Introduction

According to epidemiological research data, the global
prevalence of Helicobacter pylori (Hp) infection among
adults is approximately over 50% with infection rates
higher in developing countries (1). The infection rate
among children is also considerably high (2). Hp colonizes
the gastric mucosa during childhood and persists without
successful eradication therapy. Chronic infection can lead
to serious complications such as peptic ulcer disease, gastric
adenocarcinoma and mucosa-associated lymphoid tissue
(MALT) lymphoma (3). Hp infection can lead to changes
to the delicate balance of the gastric microbiota which has
implications in human health and disease (4). Hp infection
can induce insulin resistance and predispose individuals
to the development of type 2 diabetes mellitus (5).
Recent studies have suggested an increased risk of
diabetes mellitus and hypertension (6,7). Hp infection is
widely recognized as an infectious disease that warrants
antimicrobial therapy, with bactericidal eradication being an
immediate treatment goal (8). In East Asian countries, Hp
eradication therapy has reduced gastric cancer incidence
in healthy individuals and patients with gastric tumors. It
even appears to lower the mortality associated with gastric
cancer (9). However, almost all the currently available
treatments for Hp, including the standard triple therapy
[STT; a proton pump inhibitor (PPI) plus 2 antibiotics,
usually clarithromycin and amoxicillin] and bismuth-
free or bismuth-containing quadruple therapy (BQT),
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e The fucoidan intervention for 4-8 weeks demonstrated clearance
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* Fucoidan has antibacterial, immunomodulatory, and Hp-clearing
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are based on a combination of antibiotics and adjuvants.
BQT usually consists of a PPI, bismuth, metronidazole
and antibiotics (e.g., tetracycline). The recommended
STT for eradicating Hp traditionally combines PPI with
clarithromycin, amoxicillin, or metronidazole. Failure rate
can be up to 20%, predominately due to the increasing
antibiotic resistance worldwide (10). In the Asia-Pacific
region, the prevalence of Hp resistant to clarithromycin,
levofloxacin, and metronidazole has increased to 21%, 27%,
and 45%, respectively (11). Patient compliance with STT
and BQT is less than satisfactory, with the classical BQT
being the least well tolerated: approximately 37% of overall
cases had adverse events (AEs), with taste disturbance (7%),
diarrhea (7%), nausea (6%), and abdominal pain the most
common (12). When used as first-line empirical therapy, the
10-day BQT had a significantly higher eradication rate but
lower compliance rate (23.1% wvs. 9.1%) than 7-day PPI-
clarithromycin containing triple therapy (13). Therefore,
Hp eradication remains a significant clinical challenge. The
development of effective, less toxic eradication therapies
remains a key research topic (14), such as scutellaria
baicalensis (15). Recently, the anti-adhesive, antioxidant,
antitoxin, immunomodulatory, anti-coagulant, and anti-
infective activities of Ascophyllum nodosum (knotted wrack;
a type of brown seaweed that contains fucoidan) extracts
were extensively studied. It was proposed that fucoidan
may be classified as a new drug that could be included in
therapeutic regimens for Hp eradication (16). This novel
treatment could avoid antibiotic associated side effects
and resistance to eradicate HP infection and avoid Hp
associated complications (17).

We conducted a real-world clinical study to explore the
clinical efficacy of fucoidan (a compounded product) for
the clearance of Hp in the stomach. This study was aimed
at the assessment whether a drink containing fucoidan was
clinically valuable for eradicating Hp and lowering Hp load.
We present this article in accordance with the TREND
reporting checklist (available at https://tgh.amegroups.com/
article/view/10.21037/tgh-23-63/rc).

Methods
Compound product

The compounded product was a fucoidan plant drink
(FPD) (Lewuyou®). It is categorized as a “food product”
and containing the following main ingredients: water,
radish seed compounded plant beverage (including water,
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isomalto-oligosaccharide, glucose, yam, radish seed, and
hawthorn), apple juice concentrate, broccoli powder
(including maltodextrin and broccoli), fucoidan (200 mg),
Lycium ruthenicum Murray powder, instant green tea
powder, erythritol, pectin, citric acid, DL-malic acid,
sucralose, stevioside, and edible flavors and fragrances. The
compound was used due to the following principles: high
affinity, the bio-targeted polysaccharide interferes with Hp’s
recognition of gastric mucosal epithelial cells and removes
Hp by adhesion; potent antioxidants to reduce gastric
inflammation and repair gastric mucosa and to improve
gastric function.

In China, there is currently no requirement for ethical
approval for the use of “food” in research. So, this study
did not undergo ethics committee review. All research
subjects will be informed of the intervention drink before
enrollment. All participants agreed to take the intervention
beverage daily as per the study requirements verbally.

Experimental drink

The FPD was presented as a liquid beverage in brown glass
vials (50 mL in each vial). The product requires storage at
room temperature and protection from light.

Patients and study design

Patient registration

Patients who volunteered to receive the anti-Hp FPD were
registered as participants. All participants were treated
with FPD. Medical histories and demographic data were
collected, including age, gender, medical history, history
of smoking, history of alcohol consumption, and history
of coffee or tea drinking. Smoking was defined as smoking
1 pack of cigarettes or more per week.

Enrollment

This study is a multicenter real-world investigation. A total
of 122 consecutive adult Hp-infected outpatients and health
check-up patients aged 20-81 (41.47+12.23) years were
enrolled in 7 centers in China (Taian, Taishan, Shanghai,
Jinan, Dongying, Xian, Liaocheng) between October
2020 and July 2021. A diagnosis of Hp infection was made
according to the following criteria: (I) a recent (within
7 days) positive result of 13C- or 14C-urea breath test
(UBT); and/or (II) endoscopy, histologically confirmed Hp

infection.
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Exclusion criteria

(I) Withdrawal from the study within 1 month (4 weeks);
(II) inability to respond to the test request and/or failure
to provide UBT results within 5 weeks; (III) methods
inconsistent between pre- and post-testing.

Grouping

Real-world design

13C- or 14C-positive Hp carriers were enrolled from large
general hospitals or health check-up centers. The changes
in 13C or 14C values were compared before and after FPD
consumption. The participant activities (including diets)
were not restricted during the study period.

FPD consumption

FPD (1 vial each time) was consumed twice daily (after
waking and before bedtime) on an empty stomach for
8 consecutive weeks. The drink was shaken well before
consumption.

Before and after the therapeutic intervention for Hp
eradication, patients (carriers) were asked to return their
hospitals at week 2 to receive an assessment of medication
adherence and AEs, as specified in the study protocol.
UBT was performed at 4 weeks (28«3 days) and 8 weeks
(56+3 days) to learn the Hp status and thus assess the
therapeutic effectiveness. Effectiveness data: 14C and
13C values were recorded to determine the changes in
Hp status. Hp clearance was defined as a negative DOB
(delta over baseline) value of UBT after the intervention.
The intervention was judged as effective when there was a
reduction in the 14C or 13C values.

Primary endpoint
Hp eradication and clearance rates at weeks 4 and 8. The
AEs during the treatment period were also analyzed.

Diagnosis of Hp infection and efficacy

Blinding
The staff performing the 13C- or 14C-UBT were blind to
the details of this study.

UBT

UBT was performed before enrollment and at weeks 4 and
8 during FPD consumption. If possible, the test must be
completed in the same institution using the same method
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(13C or 14C). If the test was performed using a different
method before and after FPD consumption and the data
were >0, the data were used for reference only and were not
regarded as valid data; these patients were not included in
the final analysis.

Evaluation of efficacy

The difference between the baseline and post-intervention
values was regarded as the eradication volume of Hp in the
stomach after FPD consumption, and the ratio between the
eradication volume and baseline value was the eradication
rate. The FPD intervention was regarded as effective if the
eradication rate was >0, and the Hp status was defined as
“cleared” if the eradication rate was 1.

AEs and adberence during the follow-up period

Safety data (if any)

The type, severity, and duration of AEs, serious adverse
events (SAEs) and, in particular, adverse drug reactions
(ADRs) were recorded in detail at each visit. AEs that
affected the patient quality of life including abdominal
pain, diarrhea, constipation, dizziness, dysgeusia, headache,
anorexia, nausea, vomiting and rash were also recorded.

Adherence

“Adherence” was defined according to whether FPD was
consumed in keeping with the trial protocol and when and
why it was discontinued. Poor adherence was defined if the
FPD was consumed less than 80% of the set amount or if
more than 50% of doses were missed.

Statistical analysis

"Treatment outcomes and main factors were compared using
the software SPSS 10.1 (IBM Corp., Chicago, 1L, USA).
The chi-square test, with or without Yates’ continuity
correction and Fisher’s exact test, was performed when
appropriate.

Results
Participant characteristics

A total of 122 patients with Hp infection were enrolled in
this study. All participants were asked to consume FPD, and
the effects of the drink on 13C- or 14C-UBT results were
analyzed. A total of 85 patients [37 males and 48 females
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aged 20-81 years (mean: 41.5£12.2 years)] completed the
first phase of the study (17 in the 13C group and 68 in
the 14C group). Among the 85 patients, 41 patients (5 in
the 13C group and 36 in the 14C group) completed the
second phase of the study and were considered eligible
cases. Among the 41 patients who completed the 8-week
intervention, the data of 7 patients were collected 2 weeks
after cessation of the intervention.

Hp eradication rate

After 4 weeks of FPD consumption, the Hp eradication rate
was 77.6% (66/85) and the clearance (negative conversion)
rate was 20.0% (17/85); after 8 weeks of administration, the
Hp eradication rate was 80.5% (33/41) and the clearance
rate was 26.8 (11/41) .

The actual 13C/14C values were compared before (at
day 0) and after (4 weeks later, n=85; at 8 weeks later, n=41)
FPD consumption. A line graph visualizing the overall
decreasing trend and the number of cases reaching point 0
is displayed in Figure 1. We used scatter plots to illustrate
the declining trend of Hp infection in patients at baseline,
4 weeks, and 8 weeks post-intervention. We set UBT value
=4 as the cutoff for negative/positive classification (13C);
and UBT value =99 as the cutoff for negative/positive
classification (14C) (Figure 2).

Symptom improvement

Symptoms, including abdominal distension, nausea,
belching, and acid reflux were improved in some patients. In
a post-bone marrow transplant, for a patient with intestinal
rejection combined with cytomegalovirus (CMV) infection
who had been producing 30 bloody, watery stools per day,
the frequency of defecation decreased to 4 times/day after
FPD consumption.

AEs and complications

AEs were investigated among all participants. No AE
occurred in all 122 participants from the first day of
administration to week 8. The medication compliance rate
was 69.7% in the first month and 33.6% in the second.

Discussion

We conducted a real-world clinical study to explore the
clinical efficacy of fucoidan (a compounded product) for
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C Effect of 8 weeks intake (13C)
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Figure 1 Changes in the values of 13C- or 14C-UBT before and after fucoidan plant drink consumption. (A) UBT value of 13C at week 4 [uvs.
before consumption (day 0)]; (B) UBT value of 14C at week 4 (vs. day 0); (C) UBT value of 13C at week 8 (vs. day 0); (D) UBT value of 14C

at week 8 (vs. day 0). UBT, urea breath test.
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A Distribution of UBT detection values (13C) in patients before intervention,
4 and 8 weeks after intervention
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Figure 2 Changes in the values of 13C- or 14C-UBT before and after fucoidan plant drink consumption. (A) UBT value of 13C at week
4/week 8 [vs. before consumption (day 0)]; (B) UBT value of 14C at week 4/week 8 (vs. day 0). Partial value of week 8 including a 2-week

treatment interruption (7/41). UBT, urea breath test.

the clearance of Hp in the stomach. It was found in this
small-sample clinical observation study that fucoidan was
clinically valuable for eradicating Hp in the stomach and
lowering Hp load, as validated by the DOB values of 13C-
or 14C-UBT.

The infection rate of Hp is extremely high worldwide,
with the highest prevalence in developing countries (1).
Current guidelines recommend using triple or quadruple
therapy as the treatment of choice for Hp infection, but
the failure rate exceeds 20%. The rapid rise of antibiotic
resistance, poor compliance and disruption of the gut
microbiota has stimulated interest in alternative therapies (18).
Among them, marine biologics are particularly promising.
For example, epinecidin-1, a multifunctional antimicrobial
peptide produced by Epinepbelus coioides, was shown to have
the potential to replace antibiotics with its significant efficacy
in fighting against Staphylococcus aureus (S. aureus) and Hp (19).

© Translational Gastroenterology and Hepatology. All rights reserved.

Epinecidin-1 (Epi-1) was found to have potent bactericidal
activity against Hp in vitro and modulated Hp-induced host
immune responses in a mouse model (20).

Fucoidan (also known as fucoidin or sulfated fucan), first
extracted from seaweed in 1913, is a negatively charged,
highly hygroscopic polysaccharide soluble in water and acid
solutions (21). It contains L-fucose and sulfate groups and
is mainly derived from brown algae, red algae, and some
marine invertebrates. It is well known amongst the food
and pharmaceutical industry, due to its good therapeutic
effects on some specific diseases. Fucoidan is not a single-
structural compound, but contains xylose, mannose,
galactose, arabinose, and glucuronic acid. Its biological
functions are ascribed to its unique biological structure.
Classical bioactivities associated with fucoidan include
antioxidant, anti-tumor, anti-coagulant, anti-thrombotic,
immunoregulatory, anti-viral and anti-inflammatory

Transl Gastroenterol Hepatol 2023;8:34 | https://dx.doi.org/10.21037/tgh-23-63
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effects (22). A study assessing the bioactive antimicrobial
capability of fucoidan (“Generally Recognized as Safe”
approval—European Commission December 2017) from
different species of Phaeophyceae algae (Fucus vesiculosus,
Undaria pinnatifida, Macrocystis pyrifera) against Hp, all the
studied fucoidans showed bacteriostatic and bactericidal
effects at the studied concentrations (5-100 pg/mL) and
exposure time (0-7 days) (23).

The exact mechanism by which fucoidan eradicates Hp
remains unclear. Fucoidan is believed to interfere with the
linkage/attachment of Hp to gastric mucosal cells. Shibata
et al. found that fucoidan could block the attachment of Hp
to gastric cells (24). An in vitro experiment also confirmed
that Cladosiphon fucoidan inhibited the Hp attachment
to porcine gastric mucin at pH 2.0 and 4.0 (17). Based on
this property, genipin-crosslinked low molecular weight
fucoidan/chitosan-N-arginine nanogels (FCSA) were
prepared for targeted delivery of amoxicillin to the site
of Hp-infected human gastric adenocarcinoma epithelial
(AGS), cells and the negatively charged nanogels (n-FCSA)
adhered to Hp and exhibited pH-responsive drug release
property to reduce cytotoxic effects in Hp-infected AGS
cells (25). In the study conducted by Chua ez 4/, adding
fucoidan polysaccharide formulation (1,000 pg/mL) to the
culture medium did not inhibit the growth of Hp. However,
adding different fucoidan salt formulations (1,000 pg/mL)
to the tissue culture medium exhibited toxicity towards
AGS cells, reducing the number of viable AGS cells.
Furthermore, a fucoidan polysaccharide formulation at
a concentration of 100 pg/mL significantly decreased
the adhesion of HP, suggesting a potential mechanism of
fucoidan treatment for HP infection involving AGS cell
toxicity and reduction of HP adhesion (26).

Furthermore, it was demonstrated in Cai et 4/. research
that a combination of fucoidan polysaccharides and evening
primrose extract (FEMY-R7), exhibited complete inhibition
of Hp in vitro at a concentration of 100 pg/mL. Animal
experiments revealed that FEMY-R7 cleared gastric mucosal
infection by direct killing the bacteria and preventing their
adhesion and invasion (27). In a clinical study, humans
confirmed to be infected with Hp were orally administered
twice daily with a capsule containing 150 mg FEMY-R7
for 8 weeks. FEMY-R?7 significantly decreased the value in
UBT and the serum pepsinogens I and II levels. The results
indicate that FEMY-R7 eliminates Hp from animal and
human gastric mucosa and improves gastric function (28).

Additionally, the observations on healthy volunteers
indicate that fucoidan can be absorbed and metabolized

© Translational Gastroenterology and Hepatology. All rights reserved.
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by the human body, with absorption being correlated
to the frequency of Hp infection and seaweed product
usage (29,30). The ingestion of fucoidan may also exert
antimicrobial, antiviral, and even anti-tumor effects by
improving the body’s immune status.

A study on mice (Tomori et al.) revealed that when
different doses of fucoidan were administered orally
continuously for 6 weeks, immune cell proliferation,
interleukin (IL)-2, macrophage phagocytes, and serum
antibodies (IgM, -G, -A) increased significantly. Still, the
levels of IL-4, -5, and IgE decreased significantly. These
results indicated that fucoidan modulated cellular and
humoral immunity (31). When cells were incubated with
fucoidan in the presence of a viral mimic, fucoidan inhibited
the production of some cytokines, chemokines, and
prostaglandin E2. Additionally, fucoidan may help alleviate
airway inflammation caused by viral infections (32). A recent
study showed that fucoidan had a significant antiviral activity
at 3.90-500 pg/mL concentrations, even for treating and
preventing the coronavirus disease 2019 (COVID-19) (33).
Ishikawa er al. investigated the anti-primary effusion
lymphoma (PEL) effects of fucoidan obtained from
Cladosiphon okamuranus "Tokida, cultivated in Okinawa, Japan.
Fucoidan dose-dependently inhibited the proliferation of
KSHV-infected PEL cell lines, highlighting the anti-PEL
actions of fucoidan, and the mechanism is believed to be
associated with its immunomodulatory effects (34).

The compounded fucoidan product in our present
study effectively reduced the Hp load in the stomach of
participants (effective rate: 77.6% at 1 month and 80.5%
at 2 months). It achieved Hp clearance in some carriers
(clearance rate: 20.0% at 1 month and 26.8 % at 2 months),
showing promising clinical efficacy in treating Hp.

Some studies implemented in China have investigated
the clinical effectiveness of both STT and quadruple
therapy. For the STT, the combination of pantoprazole,
clarithromycin, and amoxicillin resulted in an eradication
rate of 68.8% (55/80) (35) after 7 consecutive days and
80.8% (80/99) after 10 days (36); the combination of
omeprazole, levofloxacin, and amoxicillin for 7 consecutive
days, followed by 2 weeks of omeprazole, achieved an
eradication rate of 80.2% or 83.5% when omeprazole
was replaced by ecabet sodium (37). For the quadruple
therapy, the combination of rabeprazole, colloidal bismuth,
clarithromycin, and amoxicillin achieved an eradication rate
of 92.00% (46/50); the eradication rate was 84% (42/50)
when amoxicillin was replaced by metronidazole (38)
or 83.67% (41/49) when rabeprazole was replaced by

Transl Gastroenterol Hepatol 2023;8:34 | https://dx.doi.org/10.21037/tgh-23-63



Page 8 of 10

omeprazole (39). In contrast, the clearance rate of Hp
was slightly lower after 8 weeks of FPD consumption
in our current study, and a variety of factors might
explain. Participant diets were not restricted during the
study period, and frequent re-infections were possible.
Unlike antibiotic treatment, which has a half-life in the
body and still has an antibacterial effect in the event of
re-infection, FPD only has a physical adherence effect and/
or an immunomodulatory activity. Since fucoidan is not an
antibiotic, it is difficult to eliminate new infections between
FPD consumption intervals.

As to other limitations of the study, the vast majority
of the participants were asymptomatic, and some of them
lacked knowledge and awareness of Hp infection, which
increased the difficulty in project management and resulted
in poor compliance. In addition, the custom of eating
together among Chinese populations increases the risk
of Hp persistence or infection. As a result, the dropout
rate was high during the implementation of our study. No
control group with standard practice was organized to fully
compare intervention effectiveness. The follow up limited
to 8 weeks.

Conclusions

In summary, FPD consumption was safe and effective at
reducing Hp load on the gastric mucosa, with favorable
eradication rates. More research is required to determine
the long-term eradication rates, impact on Hp associated
diseases and random controlled trials comparing with
current standard therapy.
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