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Critical Appraisal

Dysuria, polyuria, and urinary urgency. These three symptoms combined should ring a bell with all medical students: they are typically seen
in patients with cystitis. Cystitis and other urinary tract infections (UTIs) are common; 40% of all women develop at least one UTI episode in
their life [1]. Fortunately, an UTI can be cleared rapidly without therapeutic interference or, if needed, cured by antibiotics. “Problem solved’,
one could think. But with the increasing development of antimicrobial resistance among micro-organisms, it seems feasible to look for other
options to treat persistent UTIs or to prevent them altogether. Cranberries are sometimes already being advised for the prevention of UTls, but

is there truly a proven benefit for its use?

Classification and epidemiology of UTIs

rinary tract infections (UTIs) are the most common bacterial
U infections and the most frequent reason for women to consult

their general practitioner. UTIs are more prevalent in women
than in men. The incidence of cystitis in women is 70 new episodes
per 1,000 women every year, whereas in men the incidence is 10 new
episodes per 1,000 men every year. This can be explained by examining
the anatomical differences in the urinary tract between women and
men. The urethra of women is shorter, and the meatus lies in closer
proximity to the anus, resulting in a higher risk of bacterial transmission
from faeces to the urinary tract. Consequently, most UTls are caused by
colonisation of the bladder by the bacterial contaminant Escherichia coli.
UTls can be divided by anatomical location into lower UTls and upper
UTls. In addition, UTIs can be further categorised into complicated or
uncomplicated UTIs. Infections of the bladder, prostate or urethra are
characterised as a lower UTI. Infections of the ureter or the kidneys
constitute the upper UTls. A UTl is regarded as uncomplicated only if the
patient is a healthy, non-pregnant female with cystitis. All other cases
are automatically characterised as complicated UTls. Isolated cystitis can
progress to an upper UTI, like pyelonephritis. Another complication of
cystitis is acute prostatitis. The incidence of these two complications is
lower than that of cystitis. Pyelonephritis has an incidence of 1 out of
1,000 males and 2 out of 1,000 females every year. The incidence of acute
prostatitis is 2 out of 1,000 males every year [2]. The latter can present as
an isolated infection, although generally an associated cystitis is found.

Treatment of UTIs

The first step in the first-line treatment of uncomplicated UTI is
conservative. It is advised to drink plenty of water to generate an optimal
urine flow and use analgesics if necessary [3]. If this does not clear the
infection within a week or the patient experiences too much pain, the
general practitioner will proceed to the second step of the protocol,
i.e. the initiation of antibiotic therapy [4]. Nitrofurantoin 100 mg twice
a day for five days in a row is the first choice antibiotic. If ineffective, an
one-time oral dose of 3,000 mg fosfomycin can be prescribed. When
the UTl is still persistent, a patient might be given trimethoprim 300 mg
one time a day for three days. This order of antibiotics is included in the
protocol based on the prevalence of E. coli resistance to these antibiotics.
Nitrofurantoin shows the lowest resistance and is thereby the antibiotic
of first choice. As the infection appears to be more persistent and more
potent, broad-spectrum antibiotics are prescribed. This should not be
donein an earlier stadium in order to limit the development of antibiotic
resistance in the population. Moreover, a urine culture including
antibiogram should be obtained in any patient not responding to the
initial antibiotic therapy. Patients with recurrent cystitis can have an
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indication for prophylaxis in the form of cranberry products (drink or
tablets) or antibiotics like nitrofurantoin or trimethoprim [5]. Antibiotics
are effective in the treatment of UTI infections but have some
disadvantages. Using antibiotics as a treatment can not only cause
antibiotic resistance but can also cause a disbalance of the microbiome.
Antibiotic treatment is also associated with increased oxidative stress
which might lead to side effects such as ototoxicity, nephrotoxicity, and
tendinopathy [6]. Limiting its use is therefore desirable. Cranberries do
not contribute to the development of bacterial resistance. But is there
any evidence that cranberry products reduce the incidence of UTI? And
would it be a suitable candidate to reduce the use of antibiotics?

Cranberries and cystitis

A systematic review published in 2017, including 7 randomised
controlled trials, revealed that cranberries reduce the risk of UTI by
26% in healthy nonpregnant women above 18 years with a history
of UTI [7]. The authors concluded that cranberries may be effective
in preventing UTI recurrence in generally healthy women. However,
the studies used in this systematic review were small, two studies
had more than 300 participants. Larger, high-quality studies are
needed to confirm this hypothesis. A randomised controlled trial from
2017 examined whether highly standardised cranberry extract oral
supplementation is effective as prophylaxis in young healthy boys and
girls with recurrent UTlIs [1]. Thirty-six subjects aged 12-18 years with
recurrent UTI and negative experiences with different antibiotics were
included. Exclusion criteria were defined as chronic clinical conditions
or risk factors, immunological diseases, concomitant infections of any
nature, active (micro- or macroscopic) haematuria, treatment with
antibiotics or corticosteroid for any reason in the last 6 months, allergy,
or intolerance to cranberries. A urinary culture was performed in all
participants, and only those with negative cultures and thus without
signs of active infection or bacteriuria were included. The participants
were divided into two groups: one group received only the standard
preventive management and the other group received the standard
preventive management with the addition of oral cranberry extract.
Standard preventive management consisted of lifestyle and hygiene
instructions. The 120 mg oral cranberry extract was used for 60 days.
The number of UTls in the two months before inclusion was compared
with the number of UTls in the two-month follow-up period. In addition,
the number of symptom-free subjects during the registry period was
evaluated. The group with standard preventive management showed
no decrease in the number of UTls. The supplemented group, however,
showed a noteworthy decrease in the number of UTI and reported
fewer symptoms during the registry period (63.1% compared to 23.5%
in the control group).
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The supplement consisted of 36 mg of proanthocyanins (PACs) which
are thought to be the active substance in cranberries. PACs seem
to act against pathogens by preventing bacterial adhesion to the
uroepithelium and co-aggregation, decreasing biofilm formation and/
or reducing inflammation. Fruits are rich in PACs but this is mostly the
B-type PACs. Cranberries are rich in A-type PACs which are thought to be
most effective in the exertion of its preventive effect within the urinary
tract [8]. For example, the E. coli is in possession of P-fimbriae that the
bacterium uses to bind to the urinary tract epithelium (Figure 1). A-type
PACs seem to prevent this binding by decreasing the adhesion forces of
the bacteria by shortening the P-fimbriae on the bacterial cell [9].

The results of the randomised controlled trial support the effect of PACs
in the prevention of UTls in subjects who suffer from recurrent UTls.
Unfortunately, the subject group was small and is thereby not the larger
high-quality study the authors of the systematic review were looking
for. On top of that, the follow-up period was only two months, which is
very brief for the follow-up of these chronically recurrent patients.

Conclusions
Cranberries are currently being used as prophylaxis for patients with
recurrent UTls. Although the evidence for the efficacy of cranberries is

notenough to conclude the prophylactic effect, it seems that cranberries
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Figure 1: Binding of E. coli to the urinary tract. The binding of the P-fimbriae
to the urinary tract can be prevented by proanthocyanins (PACs). Without the
binding, the bacteria cannot hold onto the urinary tract and will be excreted more

easily in the urine. This prevents the colonisation of the bacteria in the urinary
tract and thereby preventing urinary tract infections (UTIs).

may play a role in the prevention of UTls in healthy individuals suffering
from recurrent UTIs. More evidence will be needed to confirm the
prophylactic effect of cranberries in UTls, as well as in the more complex
patients with relevant comorbidity. Until then, though, we should
assume that it works.

Acknowledgements

RAMS would like to thank F.J.P. (Hans) van Valenberg, MD, PhD-
candidate, Department of Urology, Radboud university medical center
Nijmegen, The Netherlands for supplying the author of this article with
feedback on what was written in this article.

References

1. Ledda, A, et al. Highly standardised cranberry extract supplementation
(Anthocran(R)) as prophylaxis in young healthy subjects with recurrent
urinary tract infections. European review for medical and pharmacological
sciences 21, 389-393 (2017).

2. NHG standaard Urineweginfecties. https://www.nhg.org/standaarden/
volledig/nhg-standaard-urineweginfecties (Accessed 14 march 2018).

3. H.J.M. Cools. De eliminatie van bacterién uit de blaas bij geriatrische
patiénten. Nederlands Tijdschrift Geneeskunde 128 nr 39, 1835-1839 (1984).

4. Thuisarts Blaasontsteking. https://www.thuisarts.nl/blaasontsteking/ik-
heb-blaasontsteking-vrouw (Accessed 27 dec 2017).

5. Farmacotherapeutisch ~ kompas  Urineweginfecties  https://www.
farmacotherapeutischkompas.nl/bladeren/indicatieteksten/urineweg
infecties#urineweginfecties_ongecompliceerde_urineweginfectie
(Accessed 30 dec 2017).

6.  Kalghatgi,S. etal.Bactericidal antibioticsinduce mitochondrial dysfunction
and oxidative damage in Mammalian cells. Science translational medicine
5,192ra185 (2013).

7. Fu,Z,Liska, D, Talan, D. & Chung, M. Cranberry Reduces the Risk of Urinary
Tract Infection Recurrence in Otherwise Healthy Women: A Systematic
Review and Meta-Analysis. The Journal of nutrition 147, 2282-2288 (2017).

8.  Blumberg, J.B, etal.Cranberries and Their Bioactive Constituents in Human
Health. Advances in Nutrition 4, 618-632 (2013).

9. Liy, Y, Black, M.A., Caron, L. & Camesano, T.A. Role of cranberry juice
on molecular-scale surface characteristics and adhesion behavior of
Escherichia coli. Biotechnology and bioengineering 93, 297-305 (2006).



