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Abstract. Urinary tract infections (UTI) constitute a major complaint in medical offices

worldwide, especially concerning women. Although the efficacy of cranberry in UTI

prevention is still controversial it has long been recommended for use in clinical practice.

Based on the recommendation evaluation, the present study aimed to conduct a systematic

review to assess the efficacy of cranberry prophylaxis in recurrent UTIs in women. Main

changes among reviewed publications revolved around the mechanism by which cranberry

produce the results observed and once it was established that it relates to bacterial fimbriae-

mediated adhesion, most authors now struggle to establish accurate measures to come up with

a protocol for its use. Many studies compared cranberry effects to placebo and traditional
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EBoJonisa pekoMeHaanii moa0 BUKOPUCTAHHS XKYPABJIMHM Y XKIHOK 3
penuIUBYI0Y0I0 IH(PEKIIEI CeY0BOI CHCTEMU: CHCTEMATHIHMIA OIS

'Crynent YuiBepcutery 2Kose ny Posapiy Bemtano, besy-Opi3onri, bpasuist
2Crynenrt YuiBepcurery Itaynu, Itayna, bpasumis
3Crynent Katonmupbkoro yHiBepcutety Minac-2Kepaiica, berim, bpasuis
43aBimyBau Kadenpu riHekoJiorii Ta akyilepcTBa YHiBepcuteTy ItayHa, ItayHa, bpasunist

Pestome. Ingeruii ceuosoi cucmemu (ICC) € 0CHOBHOW cKapeor) 6 MeOUUHUX YCMAHOBAX YCboeo ceimy. Xoua
egpexmuenicmo xcypaeaunu ons npogpinakmuxu ICC ece wie 6uxauxae cynepeuxu, ii 6xce 0a8HO peKoMeHOYIOmMb 045 8U-
KopucmanHts 6 Kainiunii npaxmuyi. Ha ocnosi ouinku pexomendauiii ye 00caioxcents 6yn0 cnpamogane Ha Npo8eodeHH s
CUCMeMAMU4H020 02450y 045 BU3HAUEHHS eheKMUBHOCMI NPOpinaKmuKu Jucypasautorw y xeopux Ha peyuousyroui 1CC.
OcHo6HI 3MIHU ceped po3eAIHYmuX nyOAIKayiil CMocy8aniucs Mexanizmy, 3a 00NOMO020kH0 AK020 JHCypasiuHa dae cnocme-
pexcysai peyabmamu, i AK MiAbKu 0Y10 6CIAHOBAEHO, WO Ue CIMOCYEmMbCs bakmepianrvHol adeesii, onocepedxosarnoi
Gimbpismu, binbuwiicms asmopie 3apa3z HAMAa2arOmMvcs po3pobumu npomokoa ii euxopucmarnus. baecamo docaidxcernn
nopisniosanu eekm xHcypaeaunu 3 naayebo ma mpaouyiiHum AIKYSAHHAM AHMUOIOMUKAMU MA NPOOeMOHCMPYBANU
bacamoobiysaroui pesyasbmamu w000 eoeKmusHoCmi ma eKoHOMIMHOI 002pyHmMOo8anocmi. 3a2anom, HCypasiuHa moice
donomoemu gidcmpouumu pe3ucmeHmuicms 00 anmubiomukie ma 3axucmumu nayienmie 6id ingexuiii. Ilpome, woo
cpopmyniosamu npomokoau ma 6e3ne4Ho 3anposadumu HCypasiuty 6 KAIHIYHY npaKmuky, Heo0Xioni nodanvuii docni-

0JICeHH S, 20108HUM YUHOM U000 003YBAHHS.

KnrouoBi ciioBa: scypasauna, npoginakmuia, pexkomenoayii, ingexyis cewosoi cucmemu.

Introduction. Currently, urinary tract infections
(UTI) constitute a major complaint in medical offices
all around the world especially concerning women [1],
more specifically the elderly, disregarding the pres-
ence or absence of structural alterations [2]. It is esti-
mated that 10% of women will have at least one UTI
episode per year and around 50-70% have had or will
have at least one episode in their lifetime [1, 2] being
20% the chance they will have at least one recurrent
episode within a month of the previous [2-4]. Classi-
cally, UTIs are differentiated between those acquired in
the community and those acquired in hospital facilities
(nosocomial), being Escherichia coli the most impor-
tant pathogen, responsible for approximately 85-95%
of uncomplicated cystitis cases and more than 90%
of uncomplicated pyelonephritis in post-menopause
women [5]. It is not only prevalent but also expen-
sive since estimates point out that the spending due to
UTIs reached 2.3 billion dollars in the US, making it an
important public health issue [2, 3].

A patient is defined as having recurrent UTI when
two episodes happen within 6 months, or three episodes
happen within a year [6]. Numerous factors are corre-
lated to the recurrence of UTI, the most noticeable be-
ing: frequent sexual relations, spermicide use, previous
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episodes of UTI when the younger, maternal history of
UTI and recent antimicrobial use [2]. Although two ep-
isodes in 6 months are enough to establish the recurrent
UTTI diagnosis, it is usual for these recurrences to hap-
pen after two weeks from the first symptom outbreak,
being much more common than two chronologically
unrelated episodes within 6 months [2, 5, 7]. It is also
well-known that a woman who has had at least two UTI
episodes within 6 months has as little as a 33% chance
of remaining infection-free in the following 6 months
[3, 8].

Concerning UTI treatment, antibiotic therapy is
traditionally recommended, more specifically nitrofu-
rantoin for 5 days and sulfamethoxazole-trimethoprim
for 3 days [9]. Fluoroquinolone for 3 days tends to pres-
ent more often adverse effects but could be used as an
alternative to the mainline drugs [10]. Furthermore,
there are other treatment options from the association
of drugs to extending the therapy span depending on the
patient’s condition and medical policy [3]. In recurrent
cases, the prescription of other classes of antimicrobial
drugs is usual in prolonged use, lifestyle changes, oral
and vaginal estrogen reposition for peri-menopause
women [11]. Among all these usual alternatives the
most efficient is antimicrobial drugs [2]. Despite its ef-
ficiency, it is crucial to note possible adverse effects of
drug use, such as antibiotic resistance, which seems to
raise demand for new preventive solutions [2, 6].

Amidst the main problems associated with the pro-
longed use of antibiotics, we could enumerate bacte-
rial resistance and native bacterial flora destruction [12,
13]. A key issue with traditional treatment relies on the
increased prevalence of isolated antibiotic-resistant Esch-
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erichia coli, the most prevalent uropathogen [12, 14].
Empirically or prophylactically prescribed antibiotics are
currently regarded as the economically better means to
control these infections, although the prescription without
the lab diagnosis confirmation or pathogen culture isola-
tion contributes to the bacterial resistance issue, which is
a major problem in primary care [15]. It is shown that the
use of antibiotics is directly correlated 1mep uropathogen
resistance, which corroborates the importance of new pre-
ventive and curative methods in UTI [5].

To minimize long-term antibiotic-related damage
to the patients under this regimen, a new prophylactic
treatment was created. At first, therapy consisted of 2mg
trimethoprim for 12 months, usually associated with
10mg sulfamethoxazole [9]. The problems of long-term
antibiotic use - as efficient as it was - outnumbered the
benefits [16, 17]. From 1998 on, the first recent studies
regarding Cranberry (Vaccinium macrocarpon) as a pro-
phylaxis agent for recurrent infections were conducted
[18]. Initially, the studies were seen as controversial, but
further investigation and new hypotheses were followed
by favorable recommendations for its efficiency and use
as prophylactic therapy for recurrent UTI [9].

Because of the recent discoveries on the subject
and its relevance to medical practice worldwide, we
conducted a systematic literature review to analyze the
development of understanding and recommendations
that followed cranberry’s role as recurrent UTI prophy-
lactic agent, from the beginning of cranberry therapy up
until the articles that suggested the current recommen-
dation and its theoretical basis.

The following review considered population as
women with recurrent UTI episodes, control as usual
therapy without cranberry or placebo and the outcome
as presence or absence of reinfection. Article research
was conducted on PubMed, Scielo, Science Direct
and Medline bases. The following keywords were used:
“urinary tract infection”, “cranberry”, “prevention”,
as well as its equivalents in Portuguese. Boxes “AND”
and “OR” were selected when they were present.

Enters and records identified in the electronic data
banks were exported to the platform Rayaan, used in
selection. Studies were initially filtered by title and ab-
stract independently by two reviewers of our research-
ers. Those selected on a first filtration were evaluated
regarding eligibility and inclusion in this review by full-
text analysis.

Articles reviewed by two researchers which pre-
sented adult women cases of uncomplicated recurrent
UTTI and used cranberry as prophylaxis or not were in-
cluded. Articles of opinion and reviews, observational
studies, case reports, complicated UTI studies and iso-
lated episodes were all excluded, as well as those who
related the infection with any prosthesis presence. Arti-
cles were not excluded based on language, date, or place
of conduction.

Eligible studies were again evaluated based on the
recurrence of symptoms, prophylactic therapy use with
or without cranberry and outcomes with new episodes.

Urinary tract infection and women susceptibility.
Women seem to be more susceptible to urinary tract in-
fection due to a relative shortening of the urethra [3],
the proximity of the urethral meatus to the anus and a
moist peripheral ambient comparatively to masculine
anatomy [4, 5].

Other than female sex as a risk factor for the infec-
tion development, there is a higher incidence related to
genetic patterns, old age, menopause, urogenital dys-
function and pelvic surgery, which are individually in-
vestigated [10].

Children’s prevalence rate varies from 2.1% to
8.7%, on account of age, sex and circumcision. Uncir-
cumcised men aged 53 weeks old have an overall higher
prevalence of UTI (20.1%) but the prevalence among
men rapidly decreases after the first year of life, whereas
there is a notably high feminine rate [2, 3]. Excluding
the first 8-12 weeks when infections could be secondary
to a hematogenic condition, UTI result from ascending
infections and are usually mono-microbial, often due to
Gram-negatives, such as Klebsiella, Proteus, Enterobac-
ter, Pseudomonas and Serratia species.

Concerning menopause, the feminine genital
tract, the urinary tract and perineal support tissue
share an embryologic origin and that should explain
why those tissues are usually sensitive to steroid sex
hormones. Consequent to the estrogen privation, re-
duced tissue resistance develops atrophy of the uro-
genital tract during menopause, which results in a pre-
disposition to trauma and infection from previously
better-isolated microbes.

The main procedures correlated to urogyneco-
logical infections are sling and auto catheterization [6].
Up to 90% of gynecological surgery patients have in-
dwelling catheters during the postoperative period,
and up to 20% have postoperative UTI, majorly due to
Escherichia coli as the main isolated pathogen [7, 8].

Non-antibiotic prophylaxis is even more impor-
tant in such groups, given the high recurrence rates and
to which recurrent antibiotic use tends to develop the
adverse effects previously indicated.

Bacteria and UTI. Various virulence factors allow
E. coli cells to colonize urothelial mucosa selectively,
producing inflammatory reactions that could eventually
lead to infection spread towards cavities and renal tissue
[2]. Among the factors, colonization ones called adhes-
ins are crucial for the infection’s success. E. coli adhes-
ins are mainly fimbriae-mediated, capable of adhering
to allow colony growth of epithelium surface. Practi-
cally all uropathogenic E. coli (UPEC) are capable of
expressing a specific lectin-associated mannose, which
is by its turn associated with type 1 fimbriae and consti-
tutes the main mechanism by which bacteria colonize
uroepithelial cells [2].

Cranberry mechanism hypothesis and results.
Diet consumption of Cranberries has long been asso-
ciated with urinary tract health promotion [19]. The
first record of a hypothesis as to why those factors are
related is commonly attributed to a 1914 study by Dr.
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Blatherwick, who stated that cranberries, as well as
prunes, are rich in benzoic acid, which is combined
with glycine in urine resulting in hippuric acid for-
mation, which acidity could prevent infections [20,
21]. Corroborating Blatherwick’s hypothesis, studies
published between 1920 to 1970 suggested that urine
acidification was the mechanism by which cranberry
juice produces bacteriostatic effects in vitro [22, 23]
while further investigations in 1975 and 1978 showed
inconclusive results about urine acidification second-
ary to cranberry ingestion [24, 25].

The controversy brought up by these studies’ re-
sults compelled authors to suggest that cranberry prod-
ucts’ role was not evidence-based and were obscure in
comparison with antibiotics [26]. Even in essays where
cranberries lead to lower infection establishment rates
than placebos, the concentration, dose, use span and
many other intervention parameters were not clear [12].

However, recent studies explored an alternative
mechanism by which cranberry could protect the uri-
nary tract from infection focused on bacterial adhesion
inhibition on the mucous surface, instead of pH varia-
tion [27]. As stated, almost all uropathogenic E. coli
are capable of expressing a fimbriae-1 lectin-associated
mannose, which consists of its main colonizing factor
called ‘fimbrial adhesins’, pili mediated cell-anchoring
proteins capable of adhering and growing on the epithe-
lial surface [28, 29].

Zafriri et al. found two components of cranberry
juice capable of inhibiting this molecular base for ad-
hesion in E. coli cells: fructose and proanthocyanidin
[15], which corroborates the Sobota and Schmidt pre-
vious study that not only states cranberry juice effec-
tiveness but found that the urine of rats fed with cran-
berry replenished E. coli’s uroepithelium adhesion rates
up to 80% [27].

Fructose is a component of many juices that shows
type 1 pili-mediated adhesion inhibition and anti-ad-
herence properties of proanthocyanidin was demon-
strated in human erythrocytes and suppression of P-
receptor resin granules agglutination when incubated
with P-fimbriated E. coli [30].

Current prophylaxis. Prophylaxis is currently pre-
scribed to recurrent UTI (rUTTI), prevalent in women,
as Nitrofurantoin, trimethoprim (or cotrimoxazole)
and fosfomycin trometamol as first-line drugs. Oral
cephalosporins and quinolones should be restricted to
specific indications. Antibiotic prophylaxis reduces the
number of uropathogens in the gut and/or vaginal flora
and reduces bacterial “fitness”. Given the correct indi-
cation, the recurrence rate of rUTI can be reduced by
about 90% [31].

Cranberry vs. standard drugs. A study published
in 2007 conducted a meta-analysis of randomized con-
trolled trials and found that cranberry products impor-
tantly reduced the incidence of symptomatic UTI over
ayear (RR0.66,95% C10.47-0.92) in comparison with
placebo or control, particularly in women with rUTI
[32-35].

Other studies concerning cranberry prophylactic
effects by Kontiokari [35] showed a 22% reduction of
rUTI episodes following cranberry use, while Bailey
[36] found no patient presenting UTI after 12 weeks of
cranberry prophylactic use. McMurdo [34] also con-
cluded that the hypothesis of cranberry as a symptom-
atic UTI reduction agent was reasonable in elderly pa-
tients. Stapleton [29] showed a 68% reduction in UTI
on a case-control study of cranberry vs. placebo. Fox-
man [16] explored a double-blind placebo with a UTI
risk group of patients consisting of women who have
had scheduled gynecological procedures with catheter
use and found 50% fewer cases on patients who used
cranberry capsules. Hess [37] found UTI reduction on
another cranberry versus placebo among 47 patients
presenting spinal damage and neurogenic bladder after
6 months of therapy with cranberry.

There was also an inconclusive study conducted
by Barbosa-Cesnik [16], where 31 out of 155 patients
presented UTI even after cranberry use versus 23/164
on the control group, suggesting cranberry wouldn’t
have such an impact on UTI prevention as previous-
ly thought. A methodological limitation found on the
majority of the studies we compiled consisted of high
remission rates, which were above 50% on some stud-
ies [38], mainly on those which lasted between 6 and
12 months. The reason claimed by researchers is that
women who had recurrent episodes were less likely to
continue their participation. Stothers reported that the
concentrated cranberry capsule could present favorable
results on patient remission instead of cranberry juice,
reaching the same prophylactic effect [32]. In spite of
dosage establishment limitations, posological form and
case-control grouping methods, it seems reasonable to
admit that many studies’ results point to a beneficial ef-
fect of cranberry as a prophylactic diet supplement in
uncomplicated recurrent UTI patients [39].

Cochrane database and SIGN guideline 88 stated
that a head-to-head trial of cranberry versus low-dose
antibiotic prevention of recurrent UTI was required be-
cause the previous placebo-controlled trials had dem-
onstrated effectiveness for both, and the effectiveness
of antibiotic therapy being considerably superior [40].
To meet that demand, McMurdo [34] conducted the
head-to-head trial with predominantly elderly women
and concluded that the chance of UTI recurrence while
using cranberry versus low prophylactic trimethoprim
doses was around 60%, which is not statistically sig-
nificant. Antibiotic treatment assured less than 7 days
(mean) without UTI manifestation. Recurrence was
very similar in incidence with cranberry (16%) and
trimethoprim (12%). That study concluded that trim-
ethoprim had a very limited advantage over cranberry
extract in the prevention of recurrent UTIs in older
women and had more adverse effects, as in the risk of
antimicrobial resistance or superinfection with C. dif-
ficile or fungi.

Beerepoot’s [11] study also compared the effect
of cranberry as opposed to TMP-SMX as prophylaxis
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to UTI, measuring bacteriuria periodically. After one
month, 22 of the 83 women in the TMP-SMX group
(26.5%) and 32 of the 89 women in the cranberry group
(36.0%) had asymptomatic bacteriuria. At 12 months,
these percentages were 30.2% (16 of 53) and 37.0% (17
of 46), respectively.

But even more important than the similar results
found, high resistance rates were noted as soon as 1
month after TMP-SMX prophylaxis use. In addition
to TMP-SMX resistance, there was also an increase in
resistance to amoxicillin and quinolone during the use
of TMP-SMX prophylaxis. Thus, it seemed reasonable
to conclude from the trial group that TMP-SMX (480
mg once daily) is more effective than cranberry capsules
(500 mg twice daily) for the prevention of rUTIs. How-
ever, this should be weighed against the greater devel-
opment of antibiotic resistance.

An economic analysis of the issue, also con-
ducted by Stothers [32] showed that the cost of
cranberry therapy is extraordinarily high so there is
no cost/benefit advantage in comparison with TMP-
SMX prophylaxis since cranberry was less effective
and more expensive. Cranberry dosage seems to be
the most obscure topic concerning the theme. Only
Howell’s [38] study, a multi-center randomized pa-
per conducted on sexually active women was con-
clusive on the matter. It points towards >36mg daily
dose as sufficient to produce an ideal antibacterial
effect on urine analysis. One other study compared
doses inconclusively [41].

Changes in knowledge and recommendations
on the use of cranberry for prophylaxis of repeat UTI
among the years are presented in Table 1.

Table 1

Changes in knowledge and recommendations on the use of cranberry for prophylaxis

of repeat UTI among the years

Empirical knowledge stated that cranberry could act as prophylaxis to recurrent UTI through urine

Cranberry effect was first described as an inhibitor of bacterial uroepithelium adhesion. From this date,
such hypotheses have been considered truthful with further discoveries adding information to why
that is, concerning protein receptors and biochemical interaction of bacterial adhesion and cranberry

Cranberry’s adhesion inhibition was tested a few times, mostly in vitro. From this year on, studies began
exploring cranberry’s effects on human urine after fruit consumption and some hypotheses suggested the
result to be dose-dependent. Clinical prophylactic use of cranberry on recurrent UTI patients was not

Clinical trials were conducted showing a significant reduction of UTI incidence in women after twelve
months of treatment in comparison to placebo (RR 0,61; IC 95%: 0,40—0,91). The study that compiled
the clinical findings was the first record of an alternative to fruit consumption, suggesting results could be

New studies’ results were similar to the ones from the previous year. Cranberry products reduced
significantly symptomatic UTI incidence in twelve months in comparison to placebo or control (RR 0,66,
I1C 95% 0,47-0,92). A new study brought light upon administration mean comparison, but efficacy was
inconclusive due to treatment discontinuity. Regarding treatment adhesion, pills showed better prospects
than juice. The minimum dose value for efficiency was still unclear despite prior claims to its importance
to protocol establishment. A breakthrough concerning dosage was reached by discovering anti-adhesion
activity of cranberry juice ingestion against fimbriated E. coli lasting up to 10 hours, suggesting a reasonable

Cranberry was usually tested against control or placebo, but then trials began comparing cranberry to
antibiotic therapy with trimethoprim. These studies showed the drug to be more efficient in absolute
numbers to cranberry in preventing UTI, although the results were not statistically significant. Drawbacks
in long-term drug use were listed extensively, mainly regarding adverse reactions, ecological bacterial

Time Recomendations
1914 - 1978
acidification.
1978 First refutation was published to the acidification hypothesis.
1989
compounds.
2006
recommended and subject to controversy.
2007
different using cranberry pills and cranberry juice, but those proved to be insignificant.
2008
trial should consider juice consumption at least twice a day.
2009
resistance and price of treatment.
2010
efficiency than placebo as well as the two isolated mono-therapies.

Studies were published investigating whether other natural substances similar to cranberry substances
could have the same effect on UTI prophylaxis. Vitamin C and other oxycoccus were tested, but other
fruit showed virtually no effect. One substance was confirmed to be important in cranberry’s effect:
proanthocyanidin. Cranberry was also associated with many products endeavoring to find synergy, and
a relevant finding was published associating oral cranberry with vaginal probiotics, resulting in better
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Continuation of Table 1

Time

Recomendations

2011

Some studies published in 2011 further investigated whether cranberry or antibiotic had a better
prophylactic action regarding many factors. The most prominent studies concluded trimethoprim was
more effective, although the difference between them was not expressive, the numbers being 20.2%
of women on trimethoprim presenting asymptomatic bacteriuria against 37% of women on cranberry
therapy.

2012

Beyond efficacy, studies discussed collateral effects of cranberry treatment, ranging from nausea, reflux,
frequent evacuation, cephalalgia, bloodstream glucose levels increased and cutaneous reactions. There
was also a hypothesis that suggested potential thrombocytopenia and nephrolithiasis due to regular
cranberry use.

2013

The year was noticeable due to thorough research of methodological and practical fails that could have
led prior publications to error or at least explain data disparity found amidst the articles. An interesting
study showed a correlation between result disparity and bacterial species to infect patients and discovered
that cranberry did not cause a significant variation on infection rate in different species, those being
Enterococcus sp. (p = 0,315), Klebsiella sp. (p = 0,734), S. Saprophyticus (p = 0,875), Lactobacillus sp.
(p = 0,600), S. aureus e Proteus sp. (no data). E. coli was the only species that showed significant global
number reduction throughout the trial. The investigation conducted upon prophylactic result disparity
was correlated to age by one study, showing that children, young women, and peri-menopause women
presented better responses to treatment than elderly women. Another important analysis was conducted
on the different commercial formulas of products used in trials, which resulted in production method
diversity increase in the next few years.

2014

Studies were conducted regarding trimethoprim efficacy comparison again. Due to a demand increase,
despite new cranberry products released on the market, several trials started to list natural treatment as
more expensive than antibiotics even in the long term, contrary to what prior studies stated in 2009.

2015

The scientific community seemed to be concerned in comparing means of administration to their
respective effectiveness in preventing recurrent UTI. Although many studies concluded that 500mg
cranberry powder containing 2.8mg CAPs per day for six months were effective in reducing UTI incidence,
data also suggested that the whole cranberry fruit (seeds included) would have a better protective effect
than supplements and other processed products, probably due to synergy of gathered components or even
metabolites, instead of only CAPs. Further studies were suggested to confirm such claims.

2016

A relevant study conducted on dogs showed cranberry and its extract ingestion to be an option in
preventing UTI on the species (Canis familiaris), data proving the extract efficacy statistically equal to
cephalexin, with the bonus of lower chance of producing bacterial resistance or superinfection. Another
study conducted on women reported a 39% reduction of clinical UTI presentation and a 37% reduction
of pyuria. Despite promising results, no difference was observed among UTI microbiologically positive
patients. Many hypotheses were brought up to try and explain why that is, showing the results to be
inconclusive. Again studies to scrutiny data disparity were conducted, suggesting diagnosis error, a
possible unknown effect that produced asymptomatic infections, and differential diagnosis considering
many women had perineal irritation, who could simulate UTI while being something else. Altogether, the
new effect seemed reasonable and authors assumed cranberry had the potential of diminishing bacterial
propagation subsequently reducing infection hazard, as well as chronic development tendency.

2017

Studies seemed to be past effectiveness and data disparity, endeavoring to investigate bacterial subgroups
on which cranberry would be effective. It was also questioned whether or not cranberry could be a good
strategy on patients with high risk for UTI, such as urinary tract malformation patients or post invasive
procedure patients.

2018

Trials were conducted to measure more accurately synergy phenomena observed with cranberry-
associated substances on UTI prevention, the most successful one regarding propolis extract. It
was found a great reduction in cystite frequency in the first 3 months of treatment on the propolis
+ cranberry trial group compared to placebo but the reduction did not last the next 3 months. This
reduction corresponded to almost half the frequency of the active period (46.2%) and 0.59 incidence
rate, compared to placebo. It was also reported that there was an increase of period between the first
cystitis recurrence of almost 4 weeks (69,9 + 45,8 days on propolis + cranberry group vs. 43,3 + 45,9
days on placebo group; p = 0,0258) which represented an infection-less period increase of 61%. Trial
success was attributed to the synergy of propolis known bacteriostatic effect and proanthocyanidins
anti-adherent effect, and their important urinary tropism. This important study claimed the association
to be able to reduce antibiotic consumption on recurrent cystitis women due to reduction of recurrent
symptomatic bacteriuria in the long term.
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Continuation of Table 1

Time

Recomendations

2019

D-mannose, Boswellia and Curcuma.

New in vitro studies was conducted. Now clinical effectiveness was extensively inspected. Promising
results followed the trials, though described as improvable. A great number of researches were carried
out endeavoring to develop new prophylaxis approaches and microbiome-based treatment. Several trials
associated cranberry and probiotics again, though in a much more robust study. For the first time, a study
could suggest a positive clinical effect on the association. These studies also claimed that the synergy of
cranberries with anti-inflammatory agents should be an interesting trial to take place in the future, such as

2020

No study was found that would suffice inclusion criteria.

2021

No study was found that would suffice inclusion criteria.

Conclusions. Considering all the compiled stud-
ies, it is evident that many alterations on Cranberry use
as prophylaxis to recurrent UTI were made throughout
time since the start of the 20th century. These altera-
tions ranged from new information on cranberry mech-
anisms to the effectiveness of such treatment.

Current studies on cranberry UTI prophylaxis
seem to be promising, although treatment doses are not
yet well-established in the literature. It is also known
that other natural substances such as propolis, could
also potentialize its action. Considering our research,
one could infer that new studies are much needed to
establish protocols with the clinical application for
cranberry prophylactic treatment, considering the pos-
sibility of breakthroughs that could again alter the rec-
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