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Carbon dioxide laser treatment for vulvovaginal atrophy in women treated for breast cancer: Preliminary results of the feasibility EPIONE trial
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de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Material and Methods:

This prospective monocentric study included 20 patients with vulvovaginal atrophy who were treated at Henri Mondor University Hospital between 2017 and 2018. We included patients with a vaginal health index (VHI) score < 15 and a contraindication for hormone administration due to a history of breast cancer. Two carbon dioxide laser sessions were used. The treatment was delivered using the following settings: vaginal tightening, FinePulse (pulse width 0.9 ms), and energy density of 11.5 J/cm 2 that allows coverage of 70% of the targeted vaginal area to be treated. All patients had their follow-up visit at one (M1), three (M3), and six (M6) months after the first treatment to evaluate efficacy of the treatment on vulvovaginal atrophy. Vaginal health index score and female sexual distress (FSD) score were used to assess treatment efficacy and its impact on sexual quality of life. A score ≥ 11 was associated with sexual dysfunction. The vaginal health index and female sexual distress scores were evaluated at baseline, M1, M3, and M6 of follow-up.

Results:

The mean age of the patients was 56.1 ± 8.8 years (range, 27-69 years). Seventeen of the 20 patients had experienced menopause (mean menopausal age, 51.25 ± 1.5 years). At inclusion, the mean vaginal health index and the female sexual distress scores were 10.58 ± 1.71 and 21.36 ± 15.10, respectively. Fourteen out of 20 patients (70%) had FSD scores ≥ 11 at the baseline. At M1, the mean vaginal health index score increased significantly to 13.42 ± 2.3 (p = 0.03), which represented an improvement of 21% from the baseline. A persistent and significant improvement in the vaginal health index score was observed at M6, with the score increasing to [START_REF] Kingsberg | Vulvar and vaginal atrophy in postmenopausal women: findings from the REVIVE (REal Women's VIews of Treatment Options for Menopausal Vaginal ChangEs survey[END_REF].75 ± 4.23 post-treatment (p < 0.0001), representing a 34% improvement from the mean baseline score. The mean female sexual distress at M1 was 19.83 ± 13.57, representing a 7% decrease compared to the baseline scores (p < 0.01). At M3, the female sexual distress significantly decreased to 13.88 ± 15.58, representing an improvement of 35% (p = 0.006). It increased to 10.35 ± 14.7 at M6, representing an improvement of 52% (p = 0.001). At M3, 35% of the patients had a female sexual distress score > 11, and at M6, only 15% had a female sexual distress score > 11. No side effects were reported during follow-up.

INTRODUCTION

Quality of life is a major component of the benefit-risk ratio evaluation and outcome for patients treated for breast cancer. Given the excellent long-term survival rate of patients with breast cancer, it is of paramount importance to consider the late effects of systemic therapy and offer these patients all solutions that may improve their quality of life after treatment.

Approximately 42-70% of patients with a history of breast cancer develop menopausal genitourinary syndrome (MGS) [START_REF] Biglia | Vaginal Atrophy in Breast Cancer Survivors: Attitude and Approaches Among Oncologists[END_REF]. This syndrome is associated with not only sexual symptoms, including vaginal dryness and dyspareunia, but also non-sexual symptoms, such as pruritus, discomfort, bleeding, unusual leucorrhea, sexual dysfunction, urinary incontinence, and urinary tract infections [START_REF] Portman | Genitourinary syndrome of menopause: new terminology for vulvovaginal atrophy from the International Society for the Study of Women's Sexual Health and the North American Menopause Society[END_REF]. Although menopausal genitourinary syndrome is usually caused by a decline in estrogen at menopause, it can also occur after systemic therapy for cancer (such as chemotherapy or endocrine therapy) (3).

The standard treatment for menopausal genitourinary syndrome consists of systemic or local administration of estrogens. However, the management of menopausal genitourinary syndrome in women with a history of breast cancer is a dilemma because estrogen-based hormonal treatments (including local hormonal treatments, which can pass into the bloodstream) may increase the risk of local or distant breast cancer recurrences. Thus, such hormonal treatments are contraindicated in all patients with a history of breast cancer (4). For example, for local therapy of vulvovaginal atrophy (VVA), breast cancer patients are commonly offered non-hormonal gels, most often based on hyaluronic acid (HA). However, to optimize the therapy, HA protocols require at least two to three applications per week, which can compromise their long-term use and provide only minimal benefit [START_REF] Sturdee | Recommendations for the management of postmenopausal vaginal atrophy[END_REF].

In the recent years, innovative non-hormonal therapeutic approaches have emerged. These include physical (laser, radiofrequency), chemical (HA injection), and biological tissue inducers based on regenerative medicine such as autologous platelet concentrates [START_REF] Hersant | Efficacy of injecting platelet concentrate combined with hyaluronic acid for the treatment of vulvovaginal atrophy in postmenopausal women with history of breast cancer: a phase 2 pilot study[END_REF]. More recently, light-and energy-based devices, including different types of lasers (carbon dioxide [CO 2 ], erbium YAG laser) and radio frequency, have also been proposed for the management of MGS, [START_REF] Tadir | Light and energy based therapeutics for genitourinary syndrome of menopause: Consensus and controversies[END_REF]. They have demonstrated significant effectiveness [START_REF] Pitsouni | Laser therapy for the genitourinary syndrome of menopause. A systematic review and meta-analysis[END_REF].

In a recent systematic review that evaluated the use of laser treatments for MGS in patients without a history of breast cancer, Pitsouni et al. [START_REF] Pitsouni | Laser therapy for the genitourinary syndrome of menopause. A systematic review and meta-analysis[END_REF] reported that CO 2 laser therapy resulted in an improvement of all the symptoms of MGS assessed either objectively or subjectively in 10 out of 14 studies. However, there is a dearth of studies specifically conducted on patients with a history of breast cancer [START_REF] Pagano | Evaluation of the CO2 Laser Therapy on Vulvo-Vaginal Atrophy (VVA) in Oncological Patients: Preliminary Results[END_REF][START_REF] Becorpi | Fractional CO2 laser for genitourinary syndrome of menopause in breast cancer survivors: clinical, immunological, and microbiological aspects[END_REF][START_REF] Pieralli | Fractional CO2 laser for vulvovaginal atrophy (VVA) dyspareunia relief in breast cancer survivors[END_REF][START_REF] Gittens | The effects of fractional microablative CO2 laser therapy on sexual function in postmenopausal women and women with a history of breast cancer treated with endocrine therapy[END_REF].

The aim of this pilot study, which is part of the EPIONE randomized controlled trial (Prospective evaluation of innovative therapeutic approaches of vaginal and sexual dysfunction after breast cancer treatment: A randomized multicenter controlled trial), is to evaluate the safety and efficacy of CO 2 laser therapy on vulvovaginal atrophy in women treated for breast cancer.

EPIONE study is designed with three arms: patients treated with CO 2 laser therapy (arm 1) vs HA injections (arm 2) vs topical application of HA-based gel (arm 3, control arm) (project code number, P01-18; registration number, 2018-A01678-47).

MATERIALS AND METHODS

Patients

Patients were recruited from the Henri Mondor University Hospital between 2017 and 2018. A total of 20 patients with breast cancer who had a vaginal health index (VHI) score (13) < 15 were included after signing an informed consent form. The study was approved by the local institutional review board of the Henri Mondor Breast Center. Vaginal health index score consists of five parameters: elasticity, fluid volume, pH, epithelial integrity, and moisture. Each parameter is ranked from 1 (worst) to 4 (best). Inclusion criteria were completion or currently completing endocrine therapy for breast cancer, age between 18 and 70 years, vaginal dryness defined by a vaginal health index score < 15. The exclusion criteria included patients without breast cancer, age less than 18 years or more than 70 years, pregnancy, breastfeeding, vulvovaginal infection (bacterial, viral, or fungal), a history of recurrent vaginal herpes (more than six episodes per year), and a history of papilloma virus infection.

Gynecological examination

Before inclusion in the study, all patient underwent a gynecological examination to confirm the absence of vaginal tissue alteration due to infection and suspicious lesions of the vulvovaginal area. A vaginal swab was obtained based on the findings of the clinical examination.

CO 2 laser treatment

INTERmedic's GyneLase™ CO 2 laser technology was used in all patients. The treatment was delivered using the following settings: vaginal tightening, FinePulse (pulse width 0.9 ms), and an energy density or fluence (fluence is the amount of energy emitted from an area of 1 cm 2 . It is expressed in Joules/cm 2 ) of 11.5 J/cm 2 . This fluence allowed coverage of 70% of the targeted vaginal area to be treated. Gynelase is a CO2 fractional laser causes a controlled and highly precise photothermal effect into the vaginal mucosa, The healthy tissue surface preserved between laswer impacts guarantees rapid re-epithelialization allowing coverage of 70% of the targeted vaginal area to be treated. [START_REF] Samuels | Treatment to External Labia and Vaginal Canal With CO2 Laser for Symptoms of Vulvovaginal Atrophy in Postmenopausal Women[END_REF] Pulse stacking was applied with three pulses per area at the beginning of the procedure.

The Gynelase CO 2 -laser combines photothermal power with soft treatment, delivering the fractional laser energy needed in a sensitive mucosa such as the vaginal wall. The uniform and orderly delivery of the number of pulses per spots allows for deleterious heat accumulation prevention. Healthy tissue is spared between treatment delivery to promote rapid epithelialization through precise control of depth, percentage of surface area treated, and amount of energy delivered.

Treatment application

A vaginal speculum examination was performed before treatment to confirm that patients met the inclusion criteria and to ensure the vaginal mucosa was kept dry.

To reduce the pain associated with laser treatment, xylocaine gel (Xylocaine® gel, Aspen Pharma Trading Ltd.) was applied one hour before the first session.

During treatment, the handset of the Gynelase device was inserted to a depth of 8-9 cm into the vaginal canal. The device was slowly rotated, and a laser shot was delivered every 30 degrees, which corresponds to 12 shots per rotation (360 degrees). Once a complete rotation was made, the probe was withdrawn by 0.5 cm, and a shot was again delivered every 30 degrees. The procedure was repeated until the handset was 3 cm deep in the vaginal canal (Figure 1).

Treatment was performed in two consecutive sessions at one-month intervals (M0 and M1).

In the case of pain during the first laser impact, stacked pulses of lower fluence were used (decreased to two pulses or one).

Clinical evaluation of vaginal dryness and patient follow-up

Primary endpoint

The primary endpoint of the study was the effectiveness of CO 2 laser treatment, which was assessed using Gloria Bachmann's vaginal health index score [START_REF] Bachmann | Urogenital ageing: an old problem newly recognized[END_REF] It is a tool with five items rating between 0 and 4 used to assess vaginal elasticity, volume of secretions, epithelial integrity, and hydration which is measured by visual inspection and palpation of the vaginal mucosa. For the vaginal pH, it was measured using cotton swabs (EcoCareTM Comfort, Merete Medical GmbH, 12247 Berlin-Germany). (Table 1)

The Vaginal health index score was assessed by a senior specialist different from the one who administered treatment and was done during a vaginal examination with a speculum. This assessor (senior specialist) is the same for all patients. The procedure was considered successful if the vaginal health index score was > 15 after treatment.

Secondary endpoints

The secondary endpoint of the study was the patient's quality of sexual life, which was assessed using a sexual distress scale -female sexual dysfunction (FSD) (15) -which allowed the assessment of sexual desire, orgasm, and arousal after treatment. Women with an female sexual dysfunction score ≥ 11 were considered to have sexual dysfunction [START_REF] Derogatis | Validation of the female sexual distress scale-revised for assessing distress in women with hypoactive sexual desire disorder[END_REF].

Treatment tolerance was assessed by documenting adverse events and pain during treatment using the visual analog scale (VAS), with scores ranging from 0 to 10. Patient satisfaction with treatment was evaluated at M6 using a VAS.

Patient follow-up

Statistical analysis

A descriptive analysis was used for demographic data. The variables are presented as mean ± standard deviation. An analysis of variance was used to compare the variables at different timepoints. A student's t-test was used to compare means. P-values < 0.05 were considered statistically significant. Graph Pad version 5 and JMP 10 software (SAS Institute Inc.) were used to perform statistical analyses.

RESULTS

A total of 20 patients with a history of breast cancer were included in this study. None of the patients was lost to follow-up. The median follow-up since the diagnosis of breast cancer therapy was five years (range, 1-15 years).

Patient characteristics

Nine patients (45%) had invasive ductal carcinoma, and one (5%) had lobular carcinoma. Most patients received chemotherapy (n = 12) and radiotherapy (n = 14) to the breast and/or lymph nodes. Endocrine therapy was administered in nine patients (45%). Of these patients, two received tamoxifen alone, four received aromatase inhibitors alone, and three received tamoxifen followed by an aromatase inhibitor.

Twenty-five (25 %) of patients had started laser treatment an average of two-five years after the end of their local breast cancer treatment and only 12.5% of patients have started her laser treatment after more than 5 years after the end of hormonotherapy. However, five of the eight patients who received tamoxifen or aromatase inhibitors (62.5%) were still under endocrine therapy at the time of inclusion in the study since 1 to four years.

The mean age of the patients was 56.1 ± 8.8 years (range, 27-69 years) and their mean body mass index was 24.54 ± 3.74 Kg/m 2 . Seventeen of the 20 patients had experienced menopause (mean menopausal age, 51.25 ± 1.5 years). Six patients (30%) were smokers, two (10%) had a history of lichen sclerosis, one (5%) had a history of thyroidectomy (due to thyroid nodules), and one (5%) had hypertension and diabetes. Seventeen patients were menopausal. The patients' characteristics are presented in Table 2.

Laser treatment efficacy using vaginal health index score

Table 2 summarizes the results of each vaginal health index parameter before and after treatment. The mean vaginal health index score increased significantly one month after treatment (from 10.58 ± 1.71 before treatment to 13.42 ± 2.3 one month after treatment, p = 0.03), which represented an improvement of 21% from the baseline. Similarly, the vaginal health index score increased significantly to 15.21 ± 3.51 and 16.75 ± 4.23 at three and six months after treatment (p < 0.0001), respectively (Table 3, Figure 1). Overall, the vaginal health index score was improved by 21% at M1, 30% at M3, and 34% at M6 (Figure 1).

Results of 5 items of vaginal health index score

Vaginal elasticity results

Vaginal elasticity increased significantly from 2.31 ± 0.73 before treatment to 3.18 ± 0.81 at M3 (p = 0.004) and 3.37 ± 0.97 at M6 (p = 0.0003) (Figure 2, Table 3).

Fluid volume results

The volume of vaginal secretions increased significantly from 1.5 ± 1.04 before treatment to 2.62 ± 0.79 3 at M3 (p = 0.0014) and 2.81 ± 1.05 at M6 (p = 0.0001). (Figure 2, Table 3).

pH results

Conversely, there was a slight decrease in vaginal pH from 6.65 ± 0.57 before treatment to 6.59 ± 0.73 at M1, 6.5 ± 1.03 at M3, and 6.31 ± 0.82 at M6 (Table 3, Figure 3).

Vaginal epithelial integrity results

Vaginal epithelial integrity increased significant from 2.31 ± 1.17 before treatment to 3.37 ± 0.59 at M1 (p = 0.003), 3.93 ± 0.56 at M3 (p < 0.0001), and 3.25 ± 1.20 at M6 (p = 0.016). (Figure 2, Table 3).

Moisture results

In the same line, vaginal hydration increased significantly from 2.1 ± 0.78 before treatment to 3.8 ± 0.76 at M1 (p = 0.03), 3.9 ± 0.55 at M3 (p <0.00001), and 4.4 ± 0.68 at M6 (p <0.00001) (Figure 2 and Table 3).

Sexual quality results

The patients' sexual quality of life was assessed using the female sexual dysfunction score. The mean score was 21.36 ± 15.10 before treatment, with 70% of the patients having an FSD score of 11.00. At M1, the female sexual dysfunction scores decreased significantly to 19.83 ± 13.57, representing a 7% improvement compared to the baseline (p <0.01). The score continued to decrease significantly, and at M3, it was 13.88 ± 15.58, representing a 35% improvement (p = 0.006). At this point, 35% of the patients had a score ≥ 11. At M6, the female sexual dysfunction score declined significantly to 10.35 ± 14.7, which represents a 52% improvement compared to baseline (p = 0.001). At this point, only 15% of the patients had an score ≥ 11 (Figure 4).

Patients satisfaction and treatment safety

Our analysis of patients' satisfaction showed that the mean score was 4.29 ± 2.76 at M1, 4.2 ± 2.77 at M3, and 7.15 ± 1.4 at M6 compared to the baseline. The women had a marked decrease in vaginal atrophy (n = 8; 40.0%) and reported a decrease in vaginal dryness (n = 2; 10.0%).

Regarding treatment tolerance, the mean pain VAS score at the time of treatment was 4.7 ± 2.26.

An analysis of adverse events revealed that two patients had moderate bleeding within 24 hours of receiving treatment. No other adverse effects were reported.

DISCUSSION

Menopausal genitourinary syndrome is a disease caused by a decreased estrogen levels during and following menopause and affects 50 % of postmenopausal women [START_REF] Kingsberg | Vulvar and vaginal atrophy in postmenopausal women: findings from the REVIVE (REal Women's VIews of Treatment Options for Menopausal Vaginal ChangEs survey[END_REF]. Up to 70% of women surviving breast cancer are expected to experience menopausal genitourinary syndrome, because they are either post-menopausal at diagnosis or they have become menopausal as a result of endocrine therapy or chemotherapy [START_REF] Knight | A systematic review of laser therapy for vulvovaginal atrophy/genitourinary syndrome of menopause in breast cancer survivors[END_REF][START_REF] Cleeland | Reducing the toxicity of cancer therapy: recognizing needs, taking action[END_REF].

The symptoms associated with menopausal genitourinary syndrome can be alleviated with hormone replacement therapy (HRT), there are safety concerns regarding the use of systemic hormone replacement therapy in breast cancer survivors due to the increased risk of cancer recurrence [START_REF]The 2012 hormone therapy position statement of: The North American Menopause Society[END_REF]. Our preliminary study showed a significant improvement in the vaginal trophicity and sexual quality of life of women after two laser sessions administered at one-month intervals. These findings suggest that CO 2 laser therapy is potentially promising in women with vulvovaginal atrophy who have a history of breast cancer.

Different studies have demonstrated histological improvements in the vaginal mucosa and a decrease in symptoms of menopausal genitourinary syndrome after laser therapy [START_REF] Salvatore | A 12-week treatment with fractional CO2 laser for vulvovaginal atrophy: a pilot study[END_REF][START_REF] Gaspar | Vaginal Fractional CO2 Laser: A Minimally Invasive Option for Vaginal Rejuvenation[END_REF][START_REF] Zerbinati | Microscopic and ultrastructural modifications of postmenopausal atrophic vaginal mucosa after fractional carbon dioxide laser treatment[END_REF]. In fact, laser treatment has the potential to be a compelling treatment option for this population [START_REF] Biglia | Genitourinary Syndrome of Menopause in Breast Cancer Survivors: Are We Facing New and Safe Hopes?[END_REF].

Among our patients, five were in a menopausal status (25%) and five of the eight patients who received tamoxifen or aromatase inhibitors (62.5%) were under endocrine therapy at the time of inclusion.

Although very common, vulvovaginal atrophy is rarely addressed during follow-up visits for patients treated for breast cancer. Most patients report dissatisfaction with the information they received about vulvovaginal atrophy and the treatments offered. A study conducted by Cook et al. in 2017 found that among 800 women treated for breast cancer, 279 reported vaginal symptoms among whom only 40% received treatment [START_REF] Cook | Missing documentation in breast cancer survivors: genitourinary syndrome of menopause[END_REF].

Several studies have shown the effectiveness and safety of CO 2 laser for the management of menopausal genitourinary syndrome [START_REF] Quick | Fractional CO2 laser therapy for genitourinary syndrome of menopause for breast cancer survivors[END_REF][START_REF] Behnia-Willison | Safety and long-term efficacy of fractional CO2 laser treatment in women suffering from genitourinary syndrome of menopause[END_REF][START_REF] Sokol | Use of a novel fractional CO2 laser for the treatment of genitourinary syndrome of menopause: 1-year outcomes[END_REF]. In fact, the thermal energy generated by laser causes the stimulation and proliferation of a healthy, pluristratified, and glycogen-rich epithelium in the genital mucosa. Additionally, the thermal energy can induce collagen production or synthesis in the lamina propria and neovascularization, resulting in improved lubrication.

Histological examination of specimens obtained from the urogenital area before and after laser therapy suggests that the treatment restores optimal physiology of the epithelial compartments and connective tissue (7, 28).

To our knowledge, this is the first multiparameter prospective study to objectively assess the effectiveness of laser CO 2 in vulvovaginal atrophy on a background of breast cancer. Our results showed an improvement in vulvovaginal atrophy-related symptoms in patients with a history of breast cancer. There was a significant and sustained increase in the vaginal health index parameters, including vaginal elasticity, volume of secretions, epithelial integrity and vaginal hydration, at different timepoints (M1, M3, and M6). Furthermore, an improvement in sexual quality of life was observed after two sessions of CO 2 laser treatment, thus showing an improvement in vaginal trophicity. Indeed, the Gynelase laser delivers fractional laser energy.

The uniform and orderly application of the spots limits any harmful accumulation of heat. The healthy tissue surface preserved between laser impacts ensures rapid re-epithelialization. Healthy tissue is left between impacts to promote very rapid epithelialization through precise control of depth, percentage of surface area treated and amount of energy. Histological analyses on biopsies taken from patients after treatment with a fractional co2 laser have shown a thickening of the epithelium and basement membrane, improved vascularization, reduced inflammation, increased collagen, fibrin and elastin content, and increased water content improving the symptoms of vaginal dryness. [START_REF] Samuels | Treatment to External Labia and Vaginal Canal With CO2 Laser for Symptoms of Vulvovaginal Atrophy in Postmenopausal Women[END_REF] Different studies conducted on patients with a history of breast cancer, found a significant improvement in the signs of vaginal atrophy and a significant improvement in quality of life scores and sexual distress. These studies did not report adverse events [START_REF] Becorpi | Fractional CO2 laser for genitourinary syndrome of menopause in breast cancer survivors: clinical, immunological, and microbiological aspects[END_REF][START_REF] Pieralli | Fractional CO2 laser for vulvovaginal atrophy (VVA) dyspareunia relief in breast cancer survivors[END_REF][START_REF] Gittens | The effects of fractional microablative CO2 laser therapy on sexual function in postmenopausal women and women with a history of breast cancer treated with endocrine therapy[END_REF], (29) The study of Becorpi et al. conducted on 20 patients with breast cancer, showing the efficacy of CO 2 laser therapy suggest that the beneficial effect is due to biochemical and morphological alterations in the vaginal epithelial cells, which are, consequently, associated with the expression of specific cytokines during the anti-inflammatory process. [START_REF] Becorpi | Fractional CO2 laser for genitourinary syndrome of menopause in breast cancer survivors: clinical, immunological, and microbiological aspects[END_REF].

Otherwise, few studies report complications related to laser therapy. A study of 102 patients treated with CO 2 laser reported the following complications: urinary infection in three patients, vaginal infections in two patients, three episodes of pelvic pain, recurrent herpes infection, and two cases of metrorrhagia in endometrial hyperplasia [START_REF] Behnia-Willison | Safety and long-term efficacy of fractional CO2 laser treatment in women suffering from genitourinary syndrome of menopause[END_REF]. In our cohort, after the treatment sessions, two patients had metrorrhagia after 24 hours. No other side effects were reported.

CONCLUSION

This preliminary pilot study showed the safety and efficacy of CO 2 laser in patients with vulvovaginal atrophy who have a history of breast cancer. Although the results show an improvement in vaginal health among breast cancer survivors, relevant conclusions cannot be drawn regarding the long-term benefits of laser therapy in this group of patients. Additionally, given the short follow-up of the patients, it is unclear how often treatment should be administered to provide symptomatic relief in these patients and how much follow-up would be necessary. Therefore, this study will be part of the randomized controlled multicenter clinical trial EPIONE, which will include 300 patients randomly assigned to three treatment groups (topical treatments, laser, and parenteral). 
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Table 2 :

 2 Improvement in the parameters of the vaginal health index scores after treatment

	Parameters	Pre-treatment	1 month	3 months	6 months
		(mean ± SD)	(mean ± SD)	(mean ± SD)	(mean ± SD)
	Elasticity	2.31 ± 0.73	2.62 ± 0.56	3.18 ± 0.81	3.37 ± 0.97
	Fluid volume	1.5 ± 1.04	1.87 ± 0.75	2.62 ± 0.79	2.81 ± 1.05
	(pooling of				
	secretions)				
	pH	6.65 ± 0.57	6.59 ± 0.73	6.5 ± 1.03	6.3 ± 0.82
	Epithelial integrity 2.31 ± 1.17	3.37 ± 0.59	3.93 ± 0.56	3.25 ± 1.20
	Moisture	2.1 ± 0.78	3.8 ± 076	3.9 ± 055	4.4 ± 0.68
	Total	10.58 ± 1.71	13.4 ± 2.30**	15.21 ± 3.51**** 16.75 ± 4.23****
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