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ABSTRACT

Cranberries have long been associated with the prevention of urinary tract 
infection (UTI); however, meta-analyses of clinical trials on the effect of 
cranberry for UTI have provided conflicting results.  Liska and colleagues 
recently examined these meta-analyses to better understand the reasons 
behind their disparate findings and found several methodological differences.  
Most notably, the populations influencing conclusions varied.  For example, one 
analysis, which concluded cranberry was not effective for UTI (RR: 0.86; 95% 
CI: 0.71, 1.04), had the largest contribution of results from studies in patients 
with complicated UTI.  In contrast, another review, which included many of the 
same studies but weighted the evidence relatively equally across populations 
with complicated and uncomplicated UTI, concluded cranberry was effective 
(RR: 0.62; 95% CI: 0.49, 0.80).  In both reviews, a significant benefit was noted 
in healthy women with recurrent UTI, particularly when two or three small 
trials in this population were analyzed; but, inclusion of a larger study that used 
a lower bacterial cut-off threshold for UTI outcome definition led to significant 
heterogeneity and non-significant results.  These findings not only impact 
how we design meta-analyses, but also indicate the importance in considering 
the patient characteristics when generalizing findings across populations.  In 
addition, the findings suggest additional research on cranberries in healthy 
women with recurrent UTI may be warranted. 

Text
Cranberries have historically been associated with urinary tract 

health; however, evidence-based reviews have resulted in conflicting 
conclusions on the efficacy of cranberry for urinary tract infections 
(UTI).  A meta-analysis examines the consistency of data across 
studies and is considered to be the strongest level of evidence to 
guide clinical practice and public health decisions.  Therefore, when 
divergent conclusions are drawn from these studies, it becomes 
a challenge for clinicians and policymakers to make the most 
appropriate or relevant recommendations.   

In a recent review1, Liska and colleagues found that the two most 
comprehensive meta-analyses on cranberry and UTI2,3 published 
conflicting conclusions despite similar research questions and search 
strategies.  Specifically, Wang and colleagues concluded “…cranberry 
products were associated with protective effects against UTIs (RR: 
0.62; 95% CI: 0.49, 0.80),” particularly for women with recurrent 
UTIs3.   In contrast, a meta-analysis by the Cochrane Collaboration 
published the same year reported a RR of 0.86 (95% CI 0.71-1.04), 
and concluded: “…cranberry juice is less effective than previously 
indicated…cranberry juice cannot currently be recommended for the 
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prevention of UTIs”2.   Although both reviews included data 
in patients with pathological conditions, in the Cochrane 
review, these data contributed 75.6% of the total weight, 
whereas the data in the Wang et al. review was weighted 
relatively equally across populations.  Interestingly, the 
Cochrane analysis was an update from a 2008 report4 that 
had resulted in a conclusion similar to that derived by 
Wang and colleagues, indicating a shift in conclusions from 
Cochrane.  

To understand the reasons behind the disparate findings, 
Liska and colleagues deconstructed the methodologies 
used in these studies and identified three main contributing 
factors:  (1) Differences in population characteristics; 
(2) Differences in data selected for extraction; and, (3)
Differences in the handling of heterogeneity across the
studies.  With respect to the differences in populations,
none of the meta-analyses found a significant reduction in
relative risk for UTI for cranberry compared to control in
the complicated UTI subgroups.  However, the relative risk
in the subgroup of women with recurrent uncomplicated
UTI indicated that cranberry was more effective in this
population, suggesting the beneficial effect of cranberry
products may be specific to uncomplicated UTI.

The possible specificity of cranberry to uncomplicated 
UTI may be related to its proposed mechanism of action and 
the different pathogenesis of complicated vs. uncomplicated 
UTI.  In vitro and ex vivo studies have demonstrated that 
cranberry inhibits the adhesion of a variety of pathogens 
to various surfaces in a dose-dependent fashion5.  Most 
studies have evaluated uropathogenic type I and/or 
P-fimbriated E. coli, while some have also showed inhibition 
of adherence of urinary isolates from Proteus spp. and
P. aeruginosa, as well as S. aureus, S. typhimurium and E.
faecalis5.  While E. coli remains the most common causative 
pathogen of uncomplicated UTI, accounting for ~80% of
infections6, it only accounts for ~21% of complicated UTI7.  
Thus, it is reasonable to expect that the beneficial effects of
cranberry to be greater for uncomplicated UTI compared
to complicated UTI.  Furthermore, in contrast to the
(relatively) healthy bladder environment in uncomplicated
UTI, complicated UTI is associated with pathogenic
conditions that increase the failure rate of treatment (and
possibly, prevention).  These include the presence of foreign
objects (e.g., indwelling catheter), functional or anatomic
abnormality of the urinary tract, and immunodeficiency
(the elderly, patients with diabetes, multiple sclerosis, etc.).
For example, urinary catherization creates a pathogenic
environment by inducing tissue edema, hyperplasia of the
urothelium, and hematuria, and provides a surface which
promotes bacterial-biofilm formation8.  In fact, catheter-
association UTI is the most common nosocomial infection
in the U.S.8.  Because of the more pathogenic environment,
antibiotic treatment for complicated UTI is usually more

aggressive and longer8, suggesting that interventions (such 
as cranberry products) that are beneficial for preventing 
uncomplicated UTI may not be enough for complicated UTI.

The two meta-analyses2,3 also reported substantial 
heterogeneity, which was associated with the inclusion 
of one specific study that used a lower bacteriuria cut-
off than commonly employed for UTI diagnosis (e.g., 103 
colony forming units (CFU)/mL vs. 105 CFU/mL).  This 
observation highlights another limitation faced by clinical 
studies on cranberry and UTI:  The inconsistencies in 
how UTI is diagnosed and, ultimately, assessed.  The 
FDA defines complicated UTI as “a clinical syndrome 
characterized by pyuria and a documented microbial 
pathogen on culture of urine or blood, accompanied by local 
and systemic signs and symptoms…”9 while the working 
definition of uncomplicated UTI is “a clinical syndrome in 
women characterized by dysuria, frequency, and/or urgency 
in combination with pyuria and bacteriuria”10.  In addition, 
clinical diagnosis of uncomplicated UTI generally involves 
the assessment of symptoms and clinical history by a 
health care professional.  Urine culture is not required, but 
is recommended as a diagnostic tool if clinical symptoms 
persist after receiving appropriate therapy11.  Furthermore, 
follow-up urine culture is not required to confirm success 
of treatment for patients whose clinical symptoms have 
resolved.  So, it seems that in practice, assessment of 
clinical symptoms alone is more commonly used both 
for the diagnosis and evaluation of treatment success for 
uncomplicated UTI.  

Even when uncomplicated UTI is diagnosed on the 
basis of both clinical symptoms and bacteriuria, there are 
inconsistencies in how the results are presented.  Kontiokari 
et al. evaluated rate of first recurrence of UTI and UTI 
incidence density (UTI episodes/person year) during the 
12 month intervention12.  Stothers assessed the number of 
subjects experiencing ≥1 UTI during the 12 month follow 
up13.  Barbosa-Cesnik et al. reported recurrence rate of UTI 
during the 6 month follow up14.  The discrepancies in how 
success or failure of cranberry in preventing uncomplicated 
UTI is evaluated will continue to be a limitation for future 
studies unless we can agree on how to define UTI outcomes 
with respect to both the technical as well as the pragmatic 
measurements, particularly when assessing research on 
UTI.  

Although not discussed in the review, other 
inconsistencies in methodologies that need to be taken 
into account include the form and amount of the cranberry 
products, as well as the definition of recurrent UTI for 
participant inclusion.  The studies utilized different types 
of cranberry products (i.e. capsules15, tablets13, powder16, 
and juice12-14) provided at different amounts.  Wang et 
al. reported that cranberry in a form of capsule or tablet 
was not effective in preventing UTI recurrence (RR=0.79; 
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95% CI: 0.44-1.44)3. Unfortunately, the analysis included 
patients with both complicated and uncomplicated UTI 
and thus, it is unclear if we would observe similar findings 
for uncomplicated UTI alone.  In addition, the studies on 
recurrent UTI used different definitions for the inclusion 
criteria.  For example, some studies included women with 
active confirmed UTI, treated them with antibiotics, and 
then began the intervention, while others used medical 
history documentation of at least one confirmed UTI in 
the previous year. These differences are reflective of the 
variety of definitions used in different countries and among 
clinicians, and demonstrate the difficulty in marrying the 
pragmatic with the experimental approaches.  

To our knowledge, the review by Liska and colleagues 
is the first assessment of evidence-based reviews on 
cranberries and the prevention of UTI with evaluation of 
methodological discrepancies between the high profile 
meta-analyses.  Findings from the review suggest that 
conclusions on cranberry and UTI should consider 
differences in the various populations studied when 
interpreting results from meta-analyses.  The population 
with the most to gain from continued research into 
cranberry and UTI is women with history of uncomplicated 
UTI.  This population not only has a high incidence rate of 
UTI recurrence, but is also met with limited alternative 
choices other than antibiotics, which increase concern 
for developing multi-drug resistant uropathogens.  
Furthermore, several authors5,17,18 have noted that the 
effect of cranberry products in women with recurrent 
uncomplicated UTI demonstrate the most promising 
results.  Unfortunately, there is no comprehensive risk-
benefit analysis on the use of prophylactic antibiotics 
compared to other alternatives on UTI, although one study 
did assess the potential cost effectiveness of cranberry as a 
prophylaxis13.   This is an important gap in knowledge that 
needs to be addressed to better understand the importance 
of investigating alternatives, such as cranberry, for UTI 
prevention.  Many factors should be considered in weighing 
an approach such as cranberry to use of prophylactic 
antibiotic therapies for recurrent uncomplicated UTIs.  
Future research should take into account the limitations 
highlighted by Liska and colleagues if we are to ever resolve 

the controversy surrounding the use of cranberry products 
as a prophylaxis against UTI.
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