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Abstract
Introduction: Cystitis is the most prevalent urinary tract infection (UTI), and antibiotics are its
conventional therapy. However, the prevalence rate of antibiotic resistance to uropathogens is
signi�cantly increased. Cranberry treatment has been associated with the inhibition of Esche-
richia coli (Ec) adherence to uroepithelial cells due to the anti-adhesive property related to its
proanthocyanidins content, and cysticlean ® (CYS) is a cranberry extract which contains 240 mg
PACs per capsule. Since elderly people is one of the populations mostly exposed to cystitis and
bacteria antibiotic resistance, it was decided to originally study the e�cacy and safety of CYS, to
treat cystitis instead of antibiotic, in elderly individuals.
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Materials and methods: Two groups were studied: Group 1 (G1): �rst cystitis episode was recorded
within the last 3 months before the study initiation. Group 2 (G2): frequent cystitis recurrent episodes
(1-2/month or more) within the last 3 months before the study initiation. G1 patients were treated with
1 capsule of CYS every 12 h for 1 month, while G2 patients were treated up to 12 months. Comparative
evaluation was performed using Student test.
Results: 160 elderly ambulatory and nursing home patients su�ering from recurrent cystitis were trea-
ted with CYS. G1 and G2 had 38 and 122 subjects, respectively. Cranberry-based cystitis treatment was
successful in 81.57 % and 81.96 % in G1 and G2 patients, respectively.
Conclusions: CYS showed to be an e�ective alternative therapy to antibiotics totreat cystitis
recurrences caused by Ec. Neither side e�ects nor adverse reactions have been reported.

Keywords: cranberry, cystitis, Escherichia coli Infections

Extracto dosi�cado de arándano rojo: una terapia e�caz
para la cistitis recurrente por Escherichia coli en pacientes

de la tercera edad. El estudio GerHogar Cysticlean®

Resumen
Introducción: la cistitis es la infección del tracto urinario más común a nivel mundial y los antibióticos
son su terapia convencional; sin embargo, la tasa de prevalencia de la resistencia de los uropatógenos a
los antibióticos ha aumentado signi�cativamente en los últimos tiempos. El tratamiento con arándano
rojo se ha asociado con la inhibición de la adherencia de la Escherichia coli a las células uroepiteliales
debido a la propiedad antiadherente relacionada con su contenido de proantocianidinas. La cysticlean®
(CYS) es un extracto de arándano rojo que contiene 240 mg de PAC por cápsula.
Objetivo: estudiar la e�cacia y seguridad de la CYS en el tratamiento de la cistitis como reemplazo de
los antibióticos en personas adultas mayores.
Materiales y métodos: se estudiaron dos grupos, uno (G1) en el que el primer episodio de cistitis se
registró dentro de los últimos 3 meses antes del inicio del estudio y otro (G2) en el que se registraron
episodios recurrentes de cistitis frecuentes (≥1-2 al mes) en los últimos 3 meses antes del inicio del
estudio. Los pacientes del G1 fueron tratados con 1 cápsula de CYS cada 12 horas durante 1 mes, mientras
que los del G2 fueron tratados por 12 meses con el mismo esquema. La evaluación comparativa se realizó
mediante la prueba de Student.
Resultados: en el estudio participaron 160 pacientes ambulatorios de la tercera edad residentes de
hogares de ancianos y con diagnóstico de cistitis recurrente. De estos, 38 se incluyeron en G1 y 122,
en G2. El tratamiento de la cistitis a base de arándano rojo tuvo éxito en el 81,57 % y el 81,96 % de los
pacientes de G1 y G2, respectivamente.
Conclusión: la CYS demostró ser una terapia alternativa e�caz a los antibióticos para tratar las recu-
rrencias de cistitis causadas por E. coli al no presentarse efectos secundarios ni reacciones adversas.

Palabras clave: arándano rojo, cistitis, Infecciones por Escherichia coli.
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Introduction

Uncomplicated cystitis (UC) is the most prevalent urinary tract infection (UTI), usually
manifested as a symptomatic cystitis with neither fever nor general discomfort, and a�ecting
mainly women and elderly men [1].There are several risk factors which can be associated,
isolated or combined, to UC such as the lack of physical activity, history of recurrent cystitis
(>3-4 per year), sedentary lifestyle, urinary retention, insu�cient water ingestion, obesity,
hypotonic pelvic �oor, and prostatitis. Besides, sexual activity and menopausal female genital
tract changes may be UC triggering factors. Finally, there are also unknown UC determinants,
as is the case of predisposing genetics factors [1, 2].

The diagnosis of UTI refers to the presence of clinical signs and symptoms arising
from the genitourinary tract plus the presence of one or more microorganisms inthe urine
exceeding a signi�cant threshold value, usually being the Escherichia coli (Ec) the most
frequent UTI causative pathogen [2]. Regarding UTI treatment, antibiotic is the conventional
therapy, which has been reported to be e�ective in more than 90 % of the cases. However,
the prevalence rate of antibiotic resistance to uropathogens is signi�cantly increased [3–6].
Moreover, recent studies have indicate that Ec showed an antibiotic resistance higher than
50 % against to the most common antibiotics prescribed (e.g: cipro�oxacin, fosfomycin or
trimethoprim/sulfamethoxazole) to treat UTI. In these cases, a di�erent sort of antibiotics
is needed to successfully treat UC, increasing concomitantly the risk of developing new
resistant strains. Antibiotic resistance, which has traditionally been a problem only in no-
socomial complicated UTI, is currently becoming a major risk in uncomplicated community
acquired UTIs [7]. Therefore, UC treatment should be a serious concern, and prudent use of
antibiotics is increasingly important. In this sense, alternative treatments in order to relief
UC symptoms, prevent UC recurrence and decrease bacterial resistance are being investigated.

Cranberry is the fruit of Vaccinium macrocarpon Aiton, which contains proanthocyanidins
(PACs) as its main components. Cranberry products may o�er an alternative therapy to
antibiotic treatment, and PACs are the main component responsible for its medical property.
There is a study which evaluated the use of a cranberry extract to prevent cystitis in preme-
nopausal women in comparison to trimethoprim-sulphametoxazol (TS) combination [8]. This
study documented that the TS treatment e�cacy was slightly superior (78 %) to cranberry
extract treatment (71 %) to treat UC. In addition, despite the cranberry treatment was as safe as
TStreatment, TS prophylactic use induced higher bacterial resistance, since after one month
of TS treatment the isolated TS-resistant Ec was 90 %, in comparison to 28 % in the cranberry
group [8]. Cranberry treatment has been associated with the inhibition of bacterial adherence
to uroepithelial cells. Cranberry extracts have been widely used to prevent recurrent cystitis
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although there is controversy about its e�cacy on long-term treatments [9–16]. Data from
di�erent clinical studies are not always considered conclusive. Since it has been documented
that cranberry anti- adhesive property is related to its PACs concentration, a higher cranberry
PACs content should induce a better ITU preventative e�ect [17, 18].

Cysticlean ® (CYS) is a cranberry
extract which contains 240 mg

PACs percapsule

The PAC decreases the Ec adhesion to the inner urinary bladder wall allowing the
bacteria to be discharged through urination and reducing further infection. Until now, only
cranberry has demonstrated to have this property. Therefore, it is documented that the PACs
content in cranberry determines its e�ectiveness in a dose-dependent manner. Di�erent
studies have shown that cranberry induced
Ec adherence inhibition depend on its PACs
concentration [19–21]. However, it has been
reported a lack of therapeutic e�cacy in
some preparations of cranberry juice, phe-
nomenon which has been attributed to their
possible low PAC concentration [22]. Unfortunately, no scienti�cally comparisons between
di�erent cranberry extracts and their PAC levels have been described yet. In this sense, the
last Cochrane revision regarding cranberry use in UTI therapy has highlighted the need
of quanti�ed preparations using standardized methods to ensure the PAC potency and content.

Cysticlean ® (CYS) is a cranberry extract which contains 240 mg PACs percapsule. CYS
is a medical device class II A in the European Union and it is recommended for the UTI
prevention and treatment. Several in vitro and ex vivo studies have shown its anti-adhesion
activity is the highest known in the market: up to 90 % compared to control, and its e�ect is
dose dependent. Previous CYS published clinical studies have been performed in more than
500 patients including, children, adults and post-coital Ec infections [22–26].

Since elderly people is one of the populations mostly exposed to UC and bacteria anti-
biotic resistance, it was decided to originally perform an observational clinical trial in order
to evaluate the e�cacy and safety of a cranberry dosed extract (CYS), that is to say a cran-
berry product with a documented high PAC concentration and anti-adhesion activity, to treat
recurrent cystitis instead of antibiotic, in elderly individuals.

Material & Methods

It was studied 160 ambulatory and nursing home patients su�ering from recurrent cystitis,
aged 71-104 years (85.9±6) during a follow up period of 1-12 months. Out of these patients,
61 were men, aged 71-98 years old (85.1±6.1), and 99 were women, aged 73-104 (86.5±6.2).
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Cystitis was de�ned as a positive urinary-culture, plus 2 or more signs/symptoms such as:
dysuria, polakiuria, leucocyturia, pyuria, haematuria, nycturia, urinary urgency (micturition
emergency) dysuria and itching. The patients were divided into two groups according to
their UI antecedents before the study: Group 1 (G1) included patients whose �rst episode
of cystitis was recorded within the last 3 months before the study initiation. These patients
were treated with 1 capsule of CYS every 12 hours for one month; while Group 2 (G2),
included patients with frequent recurrent episodes of cystitis (1- 2/month or more) within
the last 3 months before the study initiation. These patients were treated with 1 capsule of
CYS every 12 h for up to 12 months (Table 1). After enrollment, all patients (G1 and G2)
were treated with 1 capsule of CYS (240 mg PAC/capsule) every 12 hours (morning and
evening). G1 patients were visited 2 weeks after treatment was started and follow up was
ended 1 month after the 1st visit, when a urine culture was performed. Regarding G2, patients
were evaluated regularly and a monthly urine culture was performed in asymptomatic
patients in order to evaluate if the treatment could be stopped for up to 12 months. When
any patient did not solve his/her cystitis because he/she was symptomatic beyond 48 hours
or urine culture persisted positive beyond 12 months of treatment, then CYS was stopped
and standard cystitis antibiotic treatment was prescribed. The duration of the study was 15
months starting October 2016 until December 2017. The patient’s weight (W), height (H),
body mass index (BMI), estimated glomerular �ltration rate (eGFR), serum creatinine (Cr),
serum urea (U), hematocrit (Ht) and HUGE equation were evaluated. HUGE is a validated
equation for screening chronic nephropathy in elderly people, and eGFR was calculated by
applying Gregori-Macias equation [27, 28]. Inclusion criteria were: E. coli cystitis diagnoses,
age ≥70 years old.

Exclusion criteria were: to be on warfarin treatment, and known allergy to cranberries.
All CYS treatment was started following 2 weeks of all antibiotic treatments clean out (Table 2).

A written informed consent was obtained from all patients involved in the study. This
study was carried out in accordance with the Helsinki Declaration (2000) of the World Medi-
cal Association and was performed in accordance with the principles of Good Clinical Practice.

Statistical analyses were performed using PASW Statistic 18 (SPSS) (2009, IBM Company,
Chicago, Illinois). Standard descriptive statistics were used (mean ± standard deviation, max,
min, and n) for continuous measurements. Comparative evaluation (t test) were performed
for comparison; p-value of <005 was considered statistically signi�cant.
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Table 1. Base line demographic values in both studied groups

Parameters Total Group
Group 1 (G1) Group 2 (G2)

Male Female Male Female

n 160 8 30 53 69

Age (year), (y) range 71-104 79-90 77-96 71-94 73-104

avg ± sd 85.93±6.09 85.25±4.13 85.93±5.24 84.69±5.81 86.71±6.38

Weight (kg)* range 55-100 60-90 48-90 55-100 47-91

avg ± sd 65.94±11.48 78.88±10.12 59.37±6.44 75.45±9.43 60.39±9.62

Height (cm)* range 130-180 152-180 130-166 152-180 130-170

avg ± sd 155.65±11.07 165.63±8.43 147.97±9.2 165.11±5.92 150.89±9.32

Body Mass Index range 20.06-38.26 25.97-32.4 21.6-31.95 20.2-35.94 20.06-38.26

(cm2/Kg) avg sd 27.11±3.11 28.68±2.39 27.18±2.49 27.66±3.09 26.51±3.33

Serun Urea (mg/dl) range 18-84 40-80 40-84 29-84 18-80

avg ± sd 58.91±14.43 60±12.28 63.57±12.2 59.95±14.2 56.21±15.20

Hematocrit ( %) range 29-56 29-39 29-50 20-56 29-53

avg ± sd 37.1±6.54 33.38±3.42 36.3±6.24 36.84±7.19 38.01±6.3

HUGE equation range (-7.88)-(5.45) (-1.7)-(4.25) (-5.2)-(4.2)8 (-5.01)-(5.45) (-7.88)-(4.28)

avg ± sd 0.17±2.81 2.15±2.16 0.41±2.58 1.22±2.64 (-0.9)±(2.69)

Serum Creatinine

(mg/dl) rang
0.39-4.68 1.13-2.04 0.8-4.68 0.68-3.01 0.39-3.35

avg ± sd 1.6±0.63 1.5±0.36 1.76±0.77 1.64±0.55 1.52±0.65

eGFR 27.24 - 35.37 - 27.32 - 27.24 - 30.89 -

range 102.24 49.09 70.93 80.25 102.24

(ml/min) 47.68 ± 43.72 ± 44.78 ± 44.32 ± 51.68 ±

avg ± sd 14.32 5.31 9.49 11.11 17.42
eGFR: estimated glomerular �ltration rate, avg: average, sd: standard desviation. *p<0.001 between genders

Source: Prepared by the authors.

Results

Both studied groups had normal distribution. No side e�ects/adverse reactions were
reported during this study. CYS was very well accepted by all the enrolled patients.There was
no signi�cant di�erence neither among most of the evaluated variables (age, gender, BMI,
eGFR, Cr, U, Ht, HUGE), nor in the cystitis signs and symptoms (nycturia, polakyuria, itching,
leucocyturia, haematuria, urination emergency, and dysuria) between the studied groups.
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Table 2. Inclusion criteria and Treatment

G1 G2

Ec C diagnosis 1 episode within last
3 months

2-4 episodes within last
3 months

Cysticlean® treatment 1 caps/12 h
1 month

1 caps/12 h
2-12 months

Ec: Escherichia coli, C: cystitis, G: group

Source: Prepared by the authors.

Conversely, weight andheight were signi�cantly di�erent between men and women, being
higher in the former gender in both groups (Table 1).

The G1 included 38 patients: 8 men aged 79-90 years old (85.3±4.1), and 30 women aged 77-
96 years old (85.9±5.2), and G2 included 122 patients: 53 men, aged 71-94 years old (84.7±5.8)
and 69 women, aged 73-104 years old (86.7±6.4). In G1, 31 patients were successfully treated
with CYS only for 1 month according to the study plan. Only 7 patients (1 male) did not solve
their cystitis and required to be passed to conventional antibiotic treatment. In G2, 120 pa-
tients were successfully treated with CYS for a period ranging between 2-12 months. Only 22
patients (6 males) did not solve their cystitis and required to be passed to conventional anti-
biotic treatment. This represents a success of the cranberry- based cystitis treatment of 81.57 %
and 81.96 % in G1 and G2 patients, respectively. Besides, there were no signi�cant di�erences
in the therapeutic results between the studied groups (Table 3).

Table 3. Cranberry based- cystitis treatment

G1 G2
Total patients 38 122
Negative response 7 (1 male) 22 (6 males)
Positive response 31 (81.57 %) 100 (81.96 %)

G: group

Source: Prepared by the authors.

In the G2, non responders to cranberry-based cystitis treatment, signi�cantdi�erences
were found between males (6) and females 16) in their eGFR (p=0.027) and HUGE equation
value (p=0.04), being both variables suggestive of signi�cantly lower renal function in the
male group (Table 4).

The average treatment period for patients included in the G2 was almost 8 months (range
2-12 months), and no signi�cant di�erences were found between males and females (Table 5).
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8 Macı́as-Núñez JF, et al.

Table 4. Group 2 (G2): Main characteristics of non responder patients

G2 Male Female p
6 16 0.080

Age (years) 80.17±8.01 86.82±6.22 0.086
Weight (Kg) 77.83±7.57 61.16±9.8 0.082
Height (cm) 168.83±6.46 152.83±7.13 0.058
Body Mass Index 28.6±1.57 26.03±2.43 0.103
Serum Urea (mg/dl) 74±8.37 58.18±12.64 0.054
Hematocrit ( %) 39.67±8.89 37.2±5.75 0.094
HUGE equation 2.14±2.24 -0.46±2.46 0.047
Serum Creatinine (ml/dl) 1.79±0.64 1.81±0.63 0.053
eGFR (ml/min) 40.29±7.31 44.23±11.49 0.027

eGFR: estimated glomerular �ltration rate, G2: group 2

Source: Prepared by the authors.

Table 5. Group 2 (G2): Treatment duration

G2 Months Range
Total 7.92±1.15 2-12
Female 7.85±1.3 5-12
Male 8±0.93 2-12

Source: Prepared by the authors.

With regards to the documented bacteria in the urine culture, the more frequently found
were Ec (90 %), Proteus sputum (5 %), and Enterococus spp (5 %). Regarding the EC, ts docu-
mented antibiotic sensitivity was as follows: cefuroxime (83.3 % sensitive, 16.7 % resistant),
fosfomycin (89.5 % intermediate, 10.5 % sensitive, and 0 % resistant), cipro�oxacin (57.9 % sen-
sitive, 5.3 % intermediate, and 36.8 % resistant), nitrofurantoin (89.5 % sensitive, and 10.5 % re-
sistant), amoxicillinclavulanic (100 % sensitive) (Table 6).

Table 6. Escherichia coli antibiotic sensitivity pro�le

Antibiotics Antibiotic sensitivity
Strong Mild Resistance

Cefuroxime 83.3 % 0 % 16.7 %
Fosfomycin 89.5 % 10.5 % 0 %
Cipro�oxacin 57.9 % 5.3 % 36.8 %

Source: Prepared by the authors.
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Discussion

The most important �nding of this study was that 81.6 % of the Group 1 patients and
81.9 % of the Group 2 patients were free of cystitis secondary to Ec following the course of
treatment with CYS during the observational period. Another interesting �nding was that
both, female gender and chronic renal disease patients (patients with higher serum creatinine,
positive HUGE equation, and lower GFR values), were the major cystitis risk factor found,
instead of the classical ones, such as poor physical activity, sedentary, prostate hyperplasia
and loss of muscletone of the pelvic �oor.

Cranberry dosed extract (CYS)
showed to be an e�ective

alternative therapy to antibiotics
to treat and prevent cystitis

recurrences caused by Escherichia
coli

Cystitis is usually treated in daily clinical practice with antibiotics, but paradoxically
this therapy becomes an important contributing factor to antibiotic resistance. This study
shows the e�cacy and safety of a cranberry dosed extract (CYS) with a high anti-adhesion
activity to treat recurrent cystitis in elderly patients over 70 years old. No antibiotics were
prescribed during this study apart from those patients who su�ered from urinary re-infection,
and these patients were withdrawn from the study. The anti-adhesion activity of CYS is
higher than 80 % according to the data already documented and published [20, 29]. There are
many di�erent published clinical trials which used cranberry extracts to prevent and treat
cystitis, but their results were not conclusive.
In fact, the e�cacy of cranberry extracts to
prevent and treat cystitis is related to its anti-
adhesion activity and there are few cranberry
anti- adhesion activity studies published.
Furthermore, anti-adhesion activity is related
to its PAC contents, although there is not
a standard worldwide accepted method to
verify cranberry PAC concentration. This
means that a declared high PAC concentration
does not always guarantee a high anti-adhesion activity. Moreover, there are several di�erent
administration forms: capsules, tablets, liquids, that make more di�cult to standardize the real
anti-adhesion activity of each presentation once ingested. PAC from Vaccinium macrocarpon
are the only one PAC with this anti-adhesion capacity that blocks the adhesion of Ec to the
inner urinary bladder wall, thus avoiding the urinary infection, since no adhesion means no
infection. It is a cranberry exclusive activity and no other fruits have demonstrated this e�ect,
aside from D-mannose [29] Furthermore, cranberry doesnot produce bacterial resistance as
antibiotics do and, according to the results found in this study, have a very low incidence of
relapse comparing to the antibiotics used to treat cystits.
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This study documented that CYS could be an alternative to the antibiotic treatments of Ec
cystitis. Previous clinical studies have documented its e�cacy to treat and prevent cystitis in
children with congenital urinary tract defects, young women (<65 years old), and post-coital
infections. This is the �rst study which documented CYS e�cacy in older people (>70 years
old).

Conclusion

Cranberry dosed extract (CYS) showed to be an e�ective alternative therapy to antibiotics
to treat and prevent cystitis recurrences caused by Escherichia coli. Neither side e�ects nor ad-
verse reactions have been reported and Cysticlean® could help to reduce the growing problem
of antibiotic resistance.

Compliance with ethical standards

All procedures performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or comparable ethical standards. Informed
consent: Informed consent was obtained from the patient.

Con�ict of interests

All authors declare that they have no con�ict of interest.

Financing

None declared by the authors.

Author’s contribution

Study design: Macías-Núñez JF; Study perform: Pablos-Hernandez C, Cuadrado-Blanco JJ,
Tamame-Gonzalez G,; Gomez-Villa A, del Cañizo-Alvarez A; Data analysis: Macías-Núñez JF,
Musso CG; Article writing: Macías-Núñez JF, Musso CG.

References

[1] Tandogdu Z, Wagenlehner FM. Global epidemiology of urinary tract infections. Curr Opin
Infect Dis. 2016;29(1):73-9. https://dx.doi.org/10.1097/QCO.0000000000000228. ↑See page3

https://revistanefrologia.org http://www.asocolnef.com

https://dx.doi.org/10.1097/QCO.0000000000000228
https://revistanefrologia.org
http://www.asocolnef.com


Cranberry dosed extract 11

[2] Flores-Mireles AL, Walker JN, Caparon M, Hultgren JS. Urinary tract infections: epide-
miology, mechanisms of infection and treatment options. Nat Rev Microbiol. 2015;13(5):269-
84. https://dx.doi.org/10.1038/nrmicro3432. ↑See page3

[3] World Health Organization (WHO). Antibiotic resistance. Ginebra: WHO;2020 [cita-
do febrero 16 2021]. Disponible en http://www.who.int/en/news-room/fact-sheets/detail/
antibiotic-resistance. ↑See page3

[4] Ventola CL. The Antibiotic Resistance Crisis. Part 1: Causes and Threats. P T.
2015;40(4):277-83. ↑See page3

[5] Blair JMA, Webber MA, Baylay AJ, Ogbolu DO, Piddock LJV. Molecular mechanisms
of antibiotic resistance. Nat Rev Microbiol. 2015;13(1):42-51. https://dx.doi.org/10.1038/
nrmicro3380. ↑See page3

[6] Van Puyvelde S, Deborggraeve S, Jacobs J. Why the antibiotic resistance crisis requi-
res a One Health Approach. Lancet Infect Dis. 2018;18(2):132-4. https://dx.doi.org/10.1016/
S1473-3099(17)30704-1. ↑See page3

[7] Finkelstein R, Kassis E, Reinhertz G, Gorenstein S, Herman P. Community-acquired uri-
nary tract infection in adults: a hospital viewpoint. J Hosp Infect. 1998;38(3):193-202. https:
//dx.doi.org/10.1016/S0195-6701(98)90274-2. ↑See page3

[8] Beerepoot MAJ, ter Riet G, Nys S, van der Wal WM, de Borgie CAJM, de Reijke TM, et
al. Cranberries vs Antibiotics to Prevent Urinary Tract Infections: A Randomized Double-
blind Noninferiority Trial in Premenopausal Women. Arch Intern Med. 2011;171(14):1270-8.
https://dx.doi.org/10.1001/archinternmed.2011.306. ↑See page3

[9] McMurdo MET, Argo I, Phillips G, Daly F, Davey P. Cranberry or trimethoprim for the
prevention of recurrent urinary tract infections? A randomized controlled trial in older
women. J Antimicrob Chemother. 2009;63(2):389-95. https://dx.doi.org/10.1093/jac/dkn489.
↑See page4

[10] Uberos J, Nogueras-Ocana M, Fernández-Puentes V, Rodríguez- Belmonte R, Narbona-
López E, Molina-Carballo A, et al. Cranberry syrup vs trimethoprim in the prophylaxis of
recurrent urinary tract infections among children: a controlled trial. Open Access Journal
of Clinical Trials. 2012;4:31-8. https://dx.doi.org/10.2147/OAJCT.S31734. ↑See page4

[11] Caljouw MAA, van den Hout WB, Putter H, Achterberg WP, Cools HJM, Gussekloo J. Ef-
fectiveness of Cranberry Capsules to Prevent Urinary Tract Infections in Vulnerable Older
Persons: A Double-Blind Randomized Placebo- Controlled Trial in Long-Term Care Faci-
lities. J Am Geriatf Soc. 2014;62(1):103- 10. https://dx.doi.org/10.1111/jgs.12593. ↑See page
4
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