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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 significantly increased. Cranberry treatment has been associated with the inhibition of Escherichia 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 efficacy and safety of CYS, to treat cystitis instead of antibiotic, in elderly individuals.



Material & Methods: 
 Two groups were studied: Group 1 (G1): first 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 suffering from recurrent cystitis were treated 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.



Conclusion: 
 CYS showed to be an effective alternative therapy to antibiotics to treat cystitis recurrences caused by Ec. Neither side effects nor adverse reactions have been reported.



Keywords: Cranberry, cystitis, Escherichia coli Infections.
	                            

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 significativamente 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 eficacia y seguridad de la CYS en el tratamiento de la cistitis como reemplazo de los antibióticos en personas adultas mayores.



Material 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 eficaz a los antibióticos para tratar las recurrencias de cistitis causadas por E. coli al no presentarse efectos secundarios ni reacciones adversas.



Palabras clave: Arándano rojo, cistitis, Infecciones por Escherichia coli.
                                    






		
			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 affecting 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, insufficient water ingestion, obesity, hypotonic pelvic floor, 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 in the urine exceeding a significant 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 effective in more than 90 % of the cases. However, the prevalence rate of antibiotic resistance to uropathogens is significantly 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: ciprofloxacin, fosfomycin or trimethoprim/sulfamethoxazole) to treat UTI. In these cases, a different 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 nosocomial 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 offer 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 premenopausal women in comparison to trimethoprim-sulphametoxazol (TS) combination
8
. This study documented that the TS treatment efficacy was slightly superior (78 %) to cranberry extract treatment (71 %) to treat UC. In addition, despite the cranberry treatment was as safe as TS treatment, 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 group8. Cranberry treatment has been associated with the inhibition of bacterial adherence to uroepithelial cells. Cranberry extracts have been widely used to prevent recurrent cystitis although there is controversy about its efficacy on long-term treatments
9

-

16
. Data from different 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 effect
17

,

18
.

			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 effectiveness in a dose-dependent manner. Different 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 efficacy in some preparations of cranberry juice, phenomenon which has been attributed to their possible low PAC concentration
22
. Unfortunately, no scientifically comparisons between different 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 quantified preparations using standardized methods to ensure the PAC potency and content.

			Cysticlean® (CYS) is a cranberry extract which contains 240 mg PACs per capsule. 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 effect 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 antibiotic resistance, it was decided to originally perform an observational clinical trial in order to evaluate the efficacy and safety of a cranberry dosed extract (CYS), that is to say a cranberry 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 suffering 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). Cystitis was defined 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 first 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 filtration 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.

			
				

Table 1




Base line demographic values in both studied groups.
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			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).

			
				

Table 2




Inclusion criteria and Treatment.
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			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 Medical 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 significant.

		

		
			Results

			Both studied groups had normal distribution. No side effects/adverse reactions were reported during this study. CYS was very well accepted by all the enrolled patients.There was no significant difference 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. Conversely, weight and height were significantly different 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 patients 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 antibiotic 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 significant differences in the therapeutic results between the studied groups (Table 3).

			
				

Table 3




Cranberry based- cystitis treatment.
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			In the G2, non responders to cranberry-based cystitis treatment, significant differences 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 significantly lower renal function in the male group (Table 4).

			
				

Table 4




Group 2 (G2): Main characteristics of non responder patients.
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			The average treatment period for patients included in the G2 was almost 8 months (range 2-12 months), and no significant differences were found between males and females (Table 5).

			
				

Table 5




Group 2 (G2): Treatment duration.
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			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 documented antibiotic sensitivity was as follows: cefuroxime (83.3 % sensitive, 16.7 % resistant), fosfomycin (89.5 % intermediate, 10.5 % sensitive, and 0 % resistant), ciprofloxacin (57.9 % sensitive, 5.3 % intermediate, and 36.8 % resistant), nitrofurantoin (89.5 % sensitive, and 10.5 % resistant), amoxicillin clavulanic (100 % sensitive) (Table 6). 

			
				

Table 6





Escherichia coli antibiotic sensitivity profile.
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			Discussion

			The most important finding 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 finding 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 muscle tone of the pelvic floor.

			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 efficacy 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 suffered 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 different published clinical trials which used cranberry extracts to prevent and treat cystitis, but their results were not conclusive. In fact, the efficacy 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 different administration forms: capsules, tablets, liquids, that make more difficult 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 effect, aside from D-mannose
29
 Furthermore, cranberry does not 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.

			This study documented that CYS could be an alternative to the antibiotic treatments of Ec cystitis. Previous clinical studies have documented its efficacy to treat and prevent cystitis in children with congenital urinary tract defects, young women (<65 years old), and post-coital infections. This is the first study which documented CYS efficacy in older people (>70 years old).

		

		
			Conclusion

			Cranberry dosed extract (CYS) showed to be an effective alternative therapy to antibiotics to treat and prevent cystitis recurrences caused by Escherichia coli. Neither side effects nor adverse reactions have been reported and Cysticlean® could help to reduce the growing problem of antibiotic resistance.
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Height (cm) 168.8346.46 | 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 filtration rate, G2: group 2






OEBPS/2500-5006-rcnef-8-01-e205-gt1.gif
Parameters Total Group Group 1(G1) Group 2(G2)
Male | Female | Male Female

o 10 s ) 5 )
Age (yean), (y) range 71104 7990 7.9 7194
avgesd 55932609 | 85250403 | 8593:524 | 469581
Weight (k)" range 55100 @90 1890 55-100
avg < sd 659141148 | 7885010.12 | 59372644 | 75450943 | eom0s062
Height (cm)” range 0150 | 1s2as0 | 13016 | 1s21s0 | 1070

vgasd 1556541107 | 165632843 | 147.97:92 | 165112592 | 150892932
Body Mass Index range | 2006-3826 | 25.97.324 | 2163195 | 2023504 | 20063826
(e /Keg) avg sd 27112301 | 2868:239 | 27.18:249 | 27662309 | 26512333
Serun Urea (mg/d) range | 1551 1080 1084 281 1550
avgesd SEOLsIA} | 021228 | 63572122 | 5995:142 | 562121520
Hematocrit (%) range 29-56 2939 2950 256 2953
avgesd 1s651 | 1338342 | 63:624 | %4709 | 3801263
HUGE cquation range | (7.89(5.45) | (17).25) | (504428 | (5011545 | (7.89)(428)
avg s sd ozt | 21s:26 | 0di2ss | 1z2e264 | (09):(269)
Serum Creatinine 039468 | L1320+ | os4es | oes30r | 03933
(mg/d) rang
avg s sd 162063 | 15:0% | 1762077 | 112055 | 1520065
<GIR 2724 s31- | zs- 7124 3089 -
range 0224 100 7093 025 10224
(l/min) 768+ B72: | was: | msme Stess
avgesd ux 531 049 1L 174z

¢GFR: estimated glomerular flration rate, avg: average, sd: standard desviation. * p<0.001 between genders






