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Effect of cranberry juice on eradication of
Helicobacter pylori in patients treated with
antibiotics and a proton pump inhibitor
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Cranberry constituents are known to exert anti-adhesion activity on H. pylori in vitro. To determine
their possible additive effect to triple therapy with omeprazole, amoxicillin and clarithromycin
(OAC), a double-blind randomized clinical study was carried out. One-hundred-seventy-seven
patients with H. pylori infection treated with OAC for 1 week were randomly allocated to receive
250 mL of either cranberry juice (cranberry-OAC, n = 89) or placebo beverage (placebo-OAC, n =
88) twice daily and only cranberry juice or placebo beverage for the next 2 weeks. Treatment outcome
was determined with the 13C urea breath test (13C-UBT). An additional control group consisted of
patients referred to the same center during the same period who were treated with OAC alone for
1 week (non-placebo-OAC, n = 712). Overall, the rate of H. pylori eradication (13C-UBT a 3.5) was
82.5%, with no statistically significant difference among the three arms. Analysis by gender revealed
that for female subjects, the eradication rate was higher in the cranberry-OAC arm (n = 42, 95.2%)
than in the placebo-OAC arm (n = 53, 86.8%) and significantly higher than in the non-placebo-OAC
group (n = 425, 80%; p = 0.03). For males, the rate was nonsignificantly lower in the cranberry-OAC
arm (n = 35, 73.9%) than in the placebo-OAC arm (n = 45, 80.0%) and non-placebo-OAC group (n =
287, 85.0%). These results suggest that the addition of cranberry to triple therapy improves the rate of
H. pylori eradication in females.
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1 Introduction

In vitro studies have shown that cranberry juice constituents
inhibit the adhesion of a wide range of microbial pathogens,
including Helicobacter pylori [1–3], uropathogenic
Escherichia coli [4–9], oral bacteria [10–13], and influ-
enza virus ([14], see also review in this issue). In contrast,
adhesion of enterotoxigenic E. coli expressing mannose

resistant hemagglutinin and of mannose-specific type 1
fimbriated E. coli were not affected by the high molecular
weight material obtained from cranberry [6]. These anti-
adhesion activities were considered responsible for the
finding in three randomized controlled trials of a significant
beneficial cranberry effect on bacteriuria and urinary tract
infections in women [15–17]. Moreover, a mouthwash sup-
plemented with a high molecular weight nondialyzable
material (NDM) derived from cranberry reduced the sali-
vary Streptococcus mutans count in a randomized con-
trolled population [18]. This effect was attributed to the
ability of NDM to inhibit streptococcal adhesion and bio-
film formation onto tooth surfaces [18–20].

Based on these findings, together with studies showing
that NDM inhibited the adhesion of two-thirds of tested
clinical isolates of H. pylori, including bacteria expressing
sialic acid-specific adhesin [7–9], researchers hypothe-
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sized that cranberry juice may have the ability to eradicate
H. pylori in vivo. However, the introduction of cranberry
juice p.o. in a mice model of H. pylori infection caused a
significant clearance of the H. pylori mass, but it had no
effect on eradicating the pathogen from the gastric lumen
[21]. In a randomized controlled study, cranberry juice
alone accounted for a 15% of the H. pylori eradication,
compared to 5% for placebo [22]. Although this effect in
naturally infected humans was significant, the rate of eradi-
cation was still considerably lower than that of conventional
triple therapy. Therefore, using a similar design, we sought
to examine the additive effect of cranberry consumption on
H. pylori eradication in patients receiving treatment with
conventional triple therapy.

2 Materials and methods

Since 1998, the Hp Central Laboratory of Rabin Medical
Center has been performing the 13C-UBT on air samples in
all patients with suspected H. pylori infection. Briefly,
patients are given 75 mg urea labeled with 13C in 200 mL of
orange juice. Breath samples are collected before 13C intake
(time 0) and 30 min after and analyzed by mass spectrome-
ter (Analytical Precision 2003, UK). The results are
expressed as the difference in score between the two time
points (delta over baseline). A 13C/12C ratio at T309-T09 of
3.5 and above is considered positive for H. pylori infection,
according to the manufacturer's instructions.

The study population consisted of intent-to-treat patients
aged 20 to 74 years tested consecutively for H. pylori infec-
tion at the laboratory between 1998 and 2003 who were
found to have a value of A3.5 on the 13C-UBT. One-hun-
dred-ninety patients were randomized to receive triple ther-
apy with omeprazole, amoxicillin, and clarithromycin
(OAC) for 1 week, according to the MACH 1 study [23],
with either cranberry juice (cranberry-OAC group) or pla-
cebo beverage (placebo-OAC group) and only cranberry
juice or placebo beverage for the next 2 weeks. During the
3-week treatment the patients consumed 250 mL of the bev-
erages twice daily, one in the morning and one in the eve-
ning. The placebo beverage outwardly resembled the cran-
berry juice and contained vitamin C, sugar, and natural
cranberry flavoring and coloring (to simulate the taste of
the cranberry juice). Ocean Spray, Inc. (Middleboro, MA,
USA) supplied both the cranberry juice and the placebo
beverage. Each patient was given the exact amount of
250 mL beverage boxes needed to complete the study.
Patient compliance to the study protocol was assessed by
counting the empty cranberry and placebo boxes returned
at the repeated 13C-UBT. All laboratory and secretarial pro-
cedures were performed double blind.

An additional control group included 712 patients
referred to the center at about the same time and had been
prescribed triple OAC therapy (non-placebo-OAC group)

for 1 week. The patients in this group were described in
another study that compared various treatment regimens for
H. pylori eradication rate [24–25].

At 5 to 7 weeks after completion of the 1-week (non-pla-
cebo-OAC group) or 3-week course of therapy (cranberry-
OAC and placebo-OAC groups), a second 13C-UBTwas per-
formed to evaluate the outcome of treatment. Patients with
a second 13C-UBT value of F3.5 were categorized as treat-
ment failures, and patients with a value of a3.5 were con-
sidered to have undergone successful H. pylori eradication.
Some of the patients in the successful eradication group
were further divided into those with values of a1.7
(H. pylori eradication) or 1.7 to 3.5 (partial failure/success
of H. pylori treatment). All patients signed an informed
consent form to participate in the study. The local ethics
committee approved the study protocol.

Ocean Spray Cranberries, Inc., sponsor of this interven-
tion trial, made the double blind, placebo-controlled
approach possible. They provided the boxes containing the
cranberry juice used in the experimental arm and the look-
alike beverage that served as placebo.

2.1 Power calculations

The sample size was calculated to determine a difference in
H. pylori eradication with cranberry juice consumption.
Given an 80% estimated effectiveness of OAC treatment
[24], an increase of 10% in H. pylori eradication with a one-
tailed significance of 0.05 and a power of 90% would
require a sample size of 78 patients in each of the cranberry
and placebo arms. Anticipating a dropout rate of 10%, we
calculated that a total sample size of 170 was needed. For
the present study, we recruited 190 patients.

2.2 Statistical analysis

Differences in H. pylori eradication among the three main
arms were analyzed by Fisher exact test corrected for con-
tinuity. The nonparametric Wilcoxon signed ranks test was
used to compare differences between the first and the
repeated 13C-UBT measurements. All analyses were con-
ducted with SPSS (Statistical Package for the Social Scien-
ces) software (Chicago, IL, version 15).

3 Results

One-hundred-ninety patients were recruited for the pla-
cebo-OAC or cranberry-OAC consumption arms. Of these,
13 (6.8%) were excluded because they did not start the
study (n = 6) or dropped out of the study during the inter-
vention period [n = 2 (2.2%) from the cranberry group and
n = 4 (4.5%) from the placebo group] or did not undergo a
second 13C-UBT test (n = 1 from the cranberry group).
Thus, the total sample for the analysis consisted of 177
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patients, of whom 89 were randomized to the cranberry
group and 88 to the placebo group. The non-placebo-OAC
group included 712 patients diagnosed with H. pylori and
received the recommended triple OAC therapy for 1 week
[23]. The age and gender distributions were similar in the
two randomized groups and in the non-placebo-OAC group,
which was described elsewhere [24]. Most of the patients in
all the groups were native Israelis (Table 1).

Among the 712 OAC patients there were 128 failures
(18%) and 584(82%) with successful eradication of H.
pylori (Table 2). The percent patient with non-ulcer dyspep-
sia was 43 and 33% (NS) in the failure and eradication
groups, respectively. The percent patient with peptic ulcer
was 27 and 26% in the failure and eradication groups,
respectively (NS). Similar distribution was found in both
cranberry-OAC and placebo-OAC group of patients.

The overall rate of H. pylori eradication (13C-UBT a 3.5)
was 82.5%, consistent with previous findings in the Israeli
population [24, 25] (Table 2). There was no significant dif-
ference in eradication rate among the groups (82.0, 84.2
and 84.1% in the non-placebo-OAC, cranberry-OAC and
placebo-OAC groups, respectively), suggesting that the
mere addition of beverage to the triple therapy did not affect
the outcome. Thus, the non-placebo group may serve as
reference for therapy outcome to which the other arms can
be compared.

Further analysis by gender yielded a significant 15% dif-
ference in eradication rate between female patients in the
cranberry-OAC group (95.2%) and female patients in the
non-placebo-OAC group (80.0%) (p = 0.03, 95%CI: 3–
23%) (Table 2). Thus, combined treatment with cranberry
juice and OAC was associated with a threefold higher
chance for successful eradication in females. Women in the
cranberry-OAC arm also had a 8.4% higher H. pylori eradi-
cation rate than women in the placebo-OAC arm, but this
difference did not reach statistical significance (p = 0.18).
By contrast, for male subjects, the eradication rate for those
in the cranberry-OAC arm (73.9%) was lower than that for
men in both the non-placebo-OAC group (85.0%) and pla-
cebo-OAC arm (80.0%). These differences, however, did
not reach statistical significance (p A 0.1).

To further examine the effect of cranberry on H. pylori
eradication, we compared the 13C-UBT values before and
after treatment in males and females separately. In this anal-
ysis, we included the patients with a second 13C -UBT value
of F3.5 (treatment failures) and the patients with a second
13C -UBT value between 1.7 and 3.5. A total of 32 subjects
had a second test value of A 1.7: 12 females (8 in the pla-
cebo-OAC arm and 5 in the cranberry-OAC arm) and 21
males (8 in the placebo-OAC arm and 13 in the cranberry-
OAC arm). Consistent with our previous observation in a
large number of patients [26], the median 13C-UBT value
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Table 1. Demographic data of patients with a diagnosis of H. pylori infection treated with triple therapy with or without cranberry
supplement

Characteristic OAC alone (n = 712) Placebo-OAC (n = 88) Cranberry-OAC (n = 89)

Gender Male 287 (40.3%) 35 (39.8%) 46 (51.7%)
Female 425 (59.7%) 53 (60.2%) 43 (48.3%)

Mean age € SD (y) All 51 l 14 48 l 14 45 l 15
Male 51 l 14 49 l 15 45 l 17
Female 52 l 13 49 l 14 45 l 14

Place of birth Russia/East Europe 162 (22.8%) 17 (19.3%) 19 (21.5%)
Asia/Africa 166 (23.3% 16 (18.2%) 19 (21.5%)
Israel 384 (53.9%) 54 (61.4%) 46 (52.3)
Other – 1 (1.1%) 5 (5.7%)

Table 2. Eradication rate of H. pylori (13C-UBT a 3.5) by gender and type of treatment

Gender Treatment No. of patients H. pylori Eradication rate pa) (Fisher exact test)

Females Non-placebo-OAC 425 340 (80.0%)
Placebo-OAC 53 46 (86.8%) NS
Cranberry-OAC 43 41 (95.3%) 0.03

Males Non-placebo-OAC 287 244 (85.0%)
Placebo-OAC 35 28 (80.0%) NS
Cranberry-OAC 46 34 (73.9%) NS

Overall Non-placebo-OAC 712 584 (82.0%)
Placebo-OAC 88 74 (84.1%) NS
Cranberry-OAC 89 75 (84.2%) NS

a) Comparison of rate of eradication between patients treated with OAC and cranberry or placebo with patients treated with OAC
only (non-placebo).
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before treatment was significantly higher in females (23.4 €
10) than in males (13.8 € 9) (p = 0.008, Wilcoxon). Female
subjects in the cranberry-OAC arm showed a significant
reduction in median 13C-UBT values from before to after
treatment (26 l 10 to 5.9 l 7; p = 0.007, Wilcoxon), whereas
males in the cranberry-OAC arm showed only a small and
nonsignificant reduction (17.9 l 9 to 9.4 l 4, p = 0.1)
(Fig. 1). In the placebo arm, the reduction in 13C-UBT val-
ues was not significant for either gender. Furthermore, the
mean reduction in 13C-UBT values after treatment of the 5
females in the cranberry-OAC arm was 20.0 l 9, which was
significantly greater than the mean reduction of 4.1 l 12 for
the 8 females in the placebo-OAC arm (p = 0.03). Corre-
sponding values for the male subjects were 1.8 l 9 (cran-
berry-OAC) and 8.4 l 12 (placebo-OAC); this difference
was not statistically significant (p = 0.18).

4 Discussion

The currently available triple antimicrobial therapy, consist-
ing of proton pump inhibitor and two antibiotics, is effec-
tive for the eradication of H. pylori. However, there is still
no ideal treatment. Significantly, the emergence of strains
resistant to one or more of the antibiotics is a major indica-
tion for new therapy. Moreover, a significant number of
patients (15–20%) respond poorly to primary triple ther-
apy, even when compliance is optimal and the infecting
strains are susceptible to the indicated antibiotics [27]. It
has been argued that failure of primary triple therapy is
more likely in patients with the CYP2C19 wild type

because of the altered pharmokinetics of the proton inhibi-
tor [28]. These findings suggest a role of genetic back-
ground in treatment failure. Clearly, there is a need to raise
the eradication rate from the current rate to a more satisfac-
tory goal of 90–95%. Thus, to be considered effective, any
addition to the standard triple therapy regimen would have
to diminish the rate of treatment failure by 10–15%.

The purpose of this study was to examine if the addition
of cranberry juice, twice daily for 3 weeks, to 1-week triple
therapy with OAC can improve the rate of H. pylori eradica-
tion. OAC therapy alone, in the same medical center and
during the same period, was previously found to be associ-
ated with an eradication rate of about 80% [24, 25]. Thus,
our sample size calculations performed before the trial were
aimed to include a sufficient number of patients in the pla-
cebo-cranberry arms to show an additional effect of cran-
berry juice to 90–95% eradication over the control group
with a corresponding power (b) of 0.80 and two-sided a of
0.05. When the results clearly showed no statistically signif-
icant difference in eradication rate between the placebo and
cranberry arms, we further analyzed the results by gender.
However, because the gender factor was not considered in
the initial design of the study, the size of the placebo-cran-
berry population was not sufficient to a 10-15% improve-
ment in the cranberry arm. Therefore, we compared the pla-
cebo and cranberry arms separately to a group of patients
referred to our Hp Central Laboratory during the same
period and who were treated with OAC alone (non-placebo
arm). Researchers have shown that in studies with binary
outcomes, the use of non-placebo arms for comparison to
the experimental arms was as effective as the use of a pla-
cebo arm [29]. The gender analysis clearly showed a 95%
rate of eradication for the female patients in the cranberry-
OAC group, which was significantly higher than the rate for
the female subjects in the non-placebo-OAC group. No
such an effect was noted between males in the cranberry-
OAC arm and the non-placebo-OAC group.

To gain a better appreciation of the gender-associated
effect of cranberry, we reanalyzed the results, with further
division of the patients by partial treatment failure/eradica-
tion (13C-UBT 1.7–3.5), who represented the upper half of
the 0–1.5 range of post-treatment UBT scores. Previous
studies have shown that when the levels of 13C-UBT fall
below a certain threshold (i.e. A3.5), the infection is essen-
tially eradicated [30]. According to our analysis, cranberry
juice apparently reduced the H. pylori mass below this level
of recovery in a significantly higher number of female
patients in the study arm compared to the placebo arm. This
finding was supported by the significant reduction in the
13C-UBT values of female patients with partial treatment
failure/success in the cranberry-OAC arm compared to the
placebo-OAC arm (Fig. 1).

The effect of cranberry consumption in human has been
so far tested in either females only or in mixed-gender pop-
ulations. In the former case, there was a beneficial cran-
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Figure 1. Median 13C-UBT values in patients with treatment
failure (13C-UBT F 3.5) or partial failure/success (13C-UBT
1.7–3.5) by type of treatment and gender. The data represent
the mean 13C-UBT value (lSD) before and after treatment of 5
females in the cranberry-OAC arm (close circles), 8 females in
the placebo-OAC arm (open circles), 8 males in the cranberry-
OAC arm (closed circles) and 13 males in the placebo-OAC
arm (open circles). Wilcoxon signed ranks test p values are
shown.
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berry effect in preventing urinary tract infections [15, 16].
In the mixed populations, cranberry consumption signifi-
cantly increased the eradication of H. pylori compared to
placebo [22]. Nevertheless, the eradication rate of cran-
berry alone was far below that of triple therapy.

The present study shows for the first time a gender-asso-
ciated outcome of triple therapy and supplemental cran-
berry juice. Our findings also confirm those of previous
studies showing no gender-associated outcome of triple
therapy alone [24]. Only when cranberry was added to the
OAC treatment was a clear gender-associated outcome
noted. Evidence implicating gender-associated differences
in the biology of H. pylori infections is now accumulating.
First, increased levels of anti H. pylori antibodies were
more frequent in females with gastric cancer than in males
with gastric cancer and females without gastric cancer
[31–33]. Secondly, we noted that the primary UBT values
of females before treatment were significantly higher as
compared to males [26]. Third, the present study shows that
H. pylori is eradicated at a significantly higher rate in
females prescribed with OAC and cranberry while no such
effect was noted in males. Although, taken together, the
studies suggest that the biology of H. pylori infections in
females is somewhat different from that in males; alterna-
tive explanations especially to the high eradication rate of
H. pylori in females prescribed with cranberry-OAC cannot
be excluded. Compliance may explain gender-associated
differences. Efforts made in the present study to exclude
this factor and the fact that there was no gender-difference
in triple therapy treatment, makes it unlikely that such gen-
der differences are due to compliance. Sensitivity of the
strains to antibiotics, especially clarithromycin, was not
tested and may affect the results, although previous studies
have shown that virtually all the strains isolated from
patients prior to treatment at about the same period were
sensitive to clarithromycin [34]. Nevertheless, further stud-
ies employing large population are clearly warranted to
establish if cranberry affect selectively the eradication rate
of H. pylori in females.

It is too early to speculate how cranberry in concert with
the triple OAC therapy act to increase eradication of H.
pylori or reduce its mass. The juice lack bactericidal activ-
ity [7] but contains anti-adhesion agent (s), which may act
to inhibit the adhesion of the bacteria to the gastric mucus
and cells and thus renders the planktonic non-adherent bac-
teria to become more susceptible to the antibiotics as well
as to the normal cleansing mechanisms of the gut. This
notion is supported by the findings showing that (i) a high
molecular weight constituent from cranberry was found to
inhibit the adhesion of sialic acid-specific adhesion of H.
pylori and of two-thirds of clinical isolates of H. pylori [1–
3]; (ii) ingestion of cranberry alone reduced significantly
the rate of eradication in humans and in mice infected with
H. pylori [21–22]; (iii) Lactobacillus acidophilus, a probi-
otic bacteria, that inhibits adhesion of H. pylori in vitro was

found to increase significantly the H. pylori eradication rate
in patients treated with OAC triple therapy as compared to
patients treated with OAC alone [35–36] and (iv) killing of
adherent H. pylori required 100 times more concentrated
antibiotics as compared to non-adherent planktonic bacteria
[37]. However, if cranberry act in concert with antibiotics
and proton pump inhibitor to increase the rate of eradication
because it contains anti adhesion agent(s), there is no satis-
factory explanation as to why it did so only in females. Our
present study with the cranberry perhaps opens a window to
explore more gender-associated differences in the complex
H. pylori-host interactions. If confirmed with large
randomized controlled studies, then perhaps a quadruple
regiment should be considered for the treatment of H. pylori
infections consisting of a proton pump inhibitor, two antibi-
otics and an anti-adhesion agent that act in both males and
females.
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