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Background

Hyaluronic acid (HA) has demonstrated clinical benefits for the treatment of Peyronie’s disease (PD); however, there are no reports that documented long-term outcomes. The aim of the current study is to illustrate the clinical outcomes after 2 years of follow-up in patients who received HA for PD.



Methods

From January 2015 to December 2018, we enrolled 244 patients affected by PD in this multicenter non-randomized clinical study, as previously reported. Patients received intralesional HA (Group A) or verapamil (Group B). Follow-up was undertaken after 3 months, 1 year, and 2 years. International Index of Erectile Function (IIEF-5), PC, and visual analogue scale (VAS) were collected.



Results

Among the whole cohort, 125 patients were included in Group A and 119 in Group B. As PC, the median curvature was 25.0° at 3 months [interquartile range (IQR), 15.0–30.0] (p=0.45) and was maintained at 1 (p=0.87) and 2 years of follow-up (p=0.90) (Group A), while it was 30.0° (IQR, 20.0–35.0) (p=0.67) at 3 months and was stable at 1 (p=0.77) and 2 years of follow-up (p=0.80) (Group B). For VAS score, the median change in Group A was −4.0 (IQR, −4.0, −5.0, p<0.01) after 3 months, −4.0 (IQR, −4.0, −5.0, p<0.01) at 1 year, and −4.0 (IQR, −4.0, −5.0, p<0.01) at 2 years of follow-up, while in Group B, it was −1.0 (IQR, −2.0, −0.5, p=0.25) after 3 months, −3.5 (IQR, −3.5, −2.0, p<0.01) at 1 year, and −4.0 (IQR, −4.0, −5.0, p<0.01) at 2 years of follow-up. Adjusted p-value for between-group comparisons was <0.01 at 3 months and not significant at 1 (p=0.53) and 2 years (p=0.80).



Conclusions

We reported clinical efficacy of intralesional HA in patients with PD after 2 years of follow-up by slightly improving penile curvature (PC) and bother of the disease. These results should be considered during the counseling of the patients especially regarding the lack of worsening over time.
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Introduction

Induratio penis plastica or Peyronie’s disease (PD) is disease of unknown etiology that is characterized by the onset of fibrosis in the tunica albuginea of the penis and consequent penile deformity (1, 2). Up to now, many conservative and medical treatments have been used in order to improve penile curvature (PC) or decrease penile pain. Unfortunately, due to the lack of well-defined randomized clinical trial, the only Food and Drug Administration (FDA) drug approved is the collagenase Clostridium histolyticum (CCH), since the study IMPRESS I and II have demonstrated its clinical efficacy in improving all clinical outcomes (3, 4). However, it is important to underline that in European countries, CCH is not distributed anymore, which has consequent clinical impact on treatment decision (5).

In this context, there is an urgent need of finding alternatives to the management of PD, taking into account that many conservative and empirical therapies have been used in the past without meaningful advantages (6). A recent systematic review with meta-analysis demonstrated that in patients with active PD, the existing evidence is inconclusive to support the use of any combination treatment modality (7).

Hyaluronic acid (HA) has been demonstrated to be effective in reverting fibrosis in many clinical indications (8).

Furthermore, many other therapies have been used in the past, like oral treatment (potassium para-aminobenzoate, Potaba), vitamin E, colchicine, tamoxifen, carnitine, pentoxifylline, phosphodi- esterase type 5 inhibitors), or intralesional treatment (steroids, verapamil), with contrasting results such that the European Association of Urology guidelines did not recommend their clinical use (1).

However, an article from Loftus et al. published on 2020 reported that in 2008, pentoxifylline was the most commonly prescribed oral agent, being used in 33% of patients, and 11% received intralesional verapamil (9).

Although previous studies have demonstrated clinical benefits of HA therapy for PD, there are no reports that documented long-term outcomes in terms of PC and penile pain for this disease. For this reason, the aim of the current study is to illustrate the clinical outcomes after 2 years of follow-up in patients that received intralesional HA or verapamil for PD.



Material and Methods

From January 2015 to December 2018, we enrolled 244 patients affected by PD in this multicenter Italian non-randomized clinical study, as previously reported (10). Patients received intralesional HA or verapamil without randomization on the basis of patients and physician preferences.

The study was carried out after the realization of a specific informed consent, with the international approval of Donatello Private Hospital Committee (MED-2019-VD).

All patients were >18 years old, sexually active men, and affected by PD for <6 months and in the active phase. Before the enrollment, patients underwent clinical visit documenting the presence of PD plaque. Excluded patients were those with ventral curvature, hourglass deformity, initial curvature <15°, and calcified penile plaques (high calcification according to Cocci et al. (11). Patients received weekly intraplaque HA (0.8% highly purified sodium salt HA 16 mg/2 mL, IBSA Farmaceutici Italia SRL, Lodi, Italy) (Group A) or verapamil (10 mg in 5 ml of normal saline water) for 8 weeks (Group B).

All patients underwent Duplex Doppler ultrasonography in the basal condition and after the induction of penile erection by using 10 mcg of alprostadil. Plaque size was measured according to the longest diameter (mm). The degree of PC was evaluated during a full erection using a goniometer protractor.

Follow-up was undertaken after 3 months, 1 year, and 2 years. The following information were collected: Short-International Index of Erectile Function (IIEF-5) (12) and PC. Visual analogue scale (VAS) was applied to verify the presence of penile pain before and after treatment. The primary outcome of the study was the change in penile pain, while the secondary outcomes were the change in PC and erectile function.


Statistical Analysis

Data are reported by the use of medians (and interquartile ranges, IQRs) and were tested according to their normal distribution (normality of variable distribution was tested using the Kolmogorov–Smirnov test). Categorical variables were tested with the chi-squared test. Mann–Whitney test has been applied to test differences between two independent groups. For paired analysis, we applied a paired Kruskal–Wallis test to estimate the median difference in the change from one timepoint to the other between the two groups. For the comparison between groups, we applied the Bonferroni test.

All statistical analyses were completed using Stata software ver. 14 (Stata Corp., College Station, TX, USA). For all statistical comparisons, a significance level of p<0.05 was considered to show differences between the groups.




Results

Among the whole cohort, 125 patients were included in Group A and 119 in Group B. Table 1 shows the baseline characteristic of the study cohort. All patients completed the study follow-up.


Table 1 | Baseline characteristics of the patients.



At 1-year follow-up, plaque size decreased by −1.45 mm (IQR = -−2.0, 1.30; p=0.56) in Group A and −1.10 mm (IQR, −1.8, 1.2; p=0.42) in Group B, showing no statistically significant differences between the two treatment schedules (p=0.10). At 1 year, plaque size decreased by −1.0 mm (IQR = −2.2, 1.0; p=0.59) in Group A and −1.10 mm (IQR, −1.8, 1.2; p=0.37) in Group B, showing no statistically significant differences between the two treatment schedules (p=0.25), while at 2 years, plaque size decreased by −1.7 mm (IQR = −2.2, 1.5; p=0.40) in Group A and −1.6 mm (IQR, −2.3, 1.2; p=0.62) in Group B, showing no statistically significant differences between the two treatment schedules (p=0.47).

As regards PC, the median curvature was 25.0° at 3 months (IQR, 15.0–30.0) (p=0.45) and was maintained at 1 (p=0.87) and 2 years of follow-up (p=0.90) (Group A), while it was 30.0° (IQR, 20.0–35.0) (p=0.67) at 3 months and was stable at 1 (p=0.77) and 2 years of follow-up (p=0.80) (Group B) (Figure 1). Adjusted p-value for between-group comparisons was not significant at 3 months (p=0.44), 1 year (p=0.62), and 2 years (p=0.78).




Figure 1 | Median penile curvature from baseline to final follow-up. P-value are expressed as difference against baseline. Values were derived using Bonferroni test.



When assessing VAS score, the median change in Group A was −4.0 (IQR, −4.0, −5.0, p<0.01) after 3 months, −4.0 (IQR, −4.0, −5.0, p<0.01) at 1 year, and −4.0 (IQR, −4.0, −5.0, p<0.01) at 2 years of follow-up, while in Group B, it was −1.0 (IQR, −2.0, −0.5, p=0.25) after 3 months, −3.5 (IQR, −3.5, −2.0, p<0.01) at 1 year, and −4.0 (IQR, −4.0, −5.0, p<0.01) at 2 years of follow-up (Figure 2). Adjusted p-value for between-group comparisons was <0.01 at 3 months and not significant at 1 year (p=0.53) and 2 years (p=0.80).




Figure 2 | Median VAS from baseline to final follow-up. P-value are expressed as difference against baseline. Values were derived using Bonferroni test.



When assessing IIEF-5 score, the median change in Group A was 0.2 (IQR, 0.2–0.3, p=0.87) after 3 months, 0.5 (IQR, 0.3–0.6, p=0.82) at 1 year, and 0.5 (IQR, 0.3–0.6, p=0.79) at 2 years of follow-up, while in Group B, it was −1.0 (IQR, −2.0, 0.5, p=0.45) after 3 months, −0.8 (IQR, −1.0, −0.6, p=0.59) at 1 year, and −0.5 (IQR, −1.0, −0.7, p=0.88) at 2 years. Adjusted p-value for between-group comparisons were not significant. We did not observe any complication after therapy.



Discussion

In the present study, we reported the clinical efficacy data of HA therapy 2 years after administration in patients with PD (10). The results reported that this therapy determines a stable result over time without any clinical worsening in terms of pain and PC. However, several assessments must be taken into account, and these results interpreted with due caution. When analyzing literature data, a previous study reported that HA injections seem to provide an effective minimally invasive option in the acute phase of PD and might have the potential to lower penile pain and ameliorate erectile function, as compared with other intralesional agents (10).

Zucchi et al. recently conducted a study comparing the effect of combined oral administration and intralesional injection of HA with intralesional injections alone, in patients with early onset of PD. Eighty-one patients were randomized into two groups. Group A consisted of 41 patients receiving oral administration of HA in combination with weekly intralesional injection of HA for 6 weeks. Group B consisted of 40 patients who received weekly intralesional injections of HA for 6 weeks only. The authors reported that oral administration combined with intralesional treatment with HA had greater efficacy to improve PC and overall sexual satisfaction in comparison with intralesional HA treatment alone (13).

In the first network meta-analysis published by Russo et al., the authors demonstrated that with regard to PC (°) improvement, HA and verapamil showed worse outcomes when compared with CCH (−6.66° and −2.30°) and interferon α-2b (−6.75° and −2.38°). When considering improvement in erectile function, HA, verapamil, and interferon α-2b showed a slight increase in mean change when compared with CCH (+2.39, +1.77, and +0.65). Moreover, verapamil and interferon α-2b showed slightly worse mean change in comparison to HA (+0.62 and +1.74), whereas interferon α-2b was worse than verapamil (−1.12) (14).

Based on these results, it seems crucial to understand how HA can lead to its efficacy. A very interesting study conducted by Watanabe et al. performed immunohistochemistry analysis followed by digital quantification to evaluate transforming growth factor beta (TGF-β), heparanases, and metalloproteinases (MMPs) in plaque derived from PD patients. Pathological features showed decreased apoptosis and blood vessel number in Peyronie’s tissues. TGF-β and interleukin (IL)-6 were significantly increased in PD. There was an increased expression of heparanases, although no alteration was observed for MMPs. HA and hyaluronic acid synthases, hyaluronidases, and dermatan sulfate were not changed, while the level of chondroitin sulfate was significantly increased in Peyronie’s samples (15).

These results highlight the need for alternative therapies for the treatment of PD, and in this context, intralesional HA together with low-intensity shockwave therapy (LIST) may offer significant contribution. As reported by Sokolakis et al. in a long-term sham-controlled trial on LIST for PD management, improvement of pain was reported in 23 participants at 4 weeks and in 22 at 3 years and, furthermore, a mean difference of 2.2 points in the VAS at 4 weeks and a mean difference of 2.5 points at 3 years (16). Although no data have been reported on the combination with HA and LIST, further research can be conducted to elucidate their efficacy.

Before concluding, we would like to highlight some limitations including the lack of a placebo group, randomization, and biomarkers used to assess intralesional efficacy of HA. In particular, results obtained by our cohort can be secondary to the stabilization of the disease, and the use of placebo can be essential for this demonstration. Second, we did not collect data on surgical treatment after intralesional HA, and it is important to underline that the measurement of plaque size is not reliable and cannot serve as primary endpoint to future studies. Furthermore, we did not assess the clinical efficacy at 6 months of therapy, and we would like to highlight that all patients completed the study protocol. These latter aspects in fact should be considered for further research.



Conclusions

In this study, we reported clinical efficacy of intralesional HA in patients with PD after 2 years of follow-up by slightly improving PC and bother of the disease. In a short period, HA was demonstrated to be superior to verapamil in decreasing penile pain, but both treatments were similar at 1 and 2 years. Furthermore, long follow-up reported stable erectile function and plaque size. These results should be considered during the counseling of the patients especially regarding the lack of worsening over time.
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OEBPS/Images/table1.jpg
Characteristic Group A (hyaluronic acid) Group B (verapamil) p-value
Patient 125 119

Age (years) 55.0 (46.0-61.0) 57.0 (47.0-63.0) 0.211
BMI (kg/m?) 24,0 (22.0-26.0) 25.0 (22.0-27.0) 0.65t
Hypertension 53 (42.4) 54 (45.4) 0.32*
Cardiovascular disease 28 (22.4) 24 (20.2) 0.42*
Diabetes 30 (24.0) 33(27.7) 027t
Duration of the disease (months) 2.0(1.5-3.0 2.5(1.8-3.5) 0.281
Penile curvature () 35.0 (25.0-45.0) 35.0 (27.0-48.0) 0.35t
Plaque size (mm) 10.40 (7.50-13.4) 11.20 (8.50-14.30) 0.381
IEF-15 score 20.0(18.0-22.0) 19.0 (16.0-23.0) 0.561
VAS score 4.0 (4.0-5.0) 4.0 (4.0-5.0) 0.8t

Values are presented as number (%) or median (interquartile range).

BMI, body mass index; lIEF, International Index of Erectile Function; VAS, visual analogue scale.

*Mann-Whitney test.
TChi-square test.





