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Executive Summary:  

· Polidocanol is a sclerosing agent available as an injectable solution 0.5% and 1% (Asclera®) and injectable foam 1% (Varithena®).1-2
· Polidocanol injectable solution (Asclera®) is approved for the treatment of varicose veins including uncomplicated spider veins in the lower extremity (less than or equal to 1 mm in diameter) and for uncomplicated reticular veins (1-3mm in diameter).1
· Polidocanol injectable foam (VarithenaTM), is approved for the treatment of incompetent great saphenous veins, accessory saphenous veins and visible varicosities of the great saphenous vein system above and below the knee.2 

· Polidocanol solution was as effective as sodium tetradecyl sulfate (STS) in patients with reticular and spider veins as measured by improvement in veins at 12 weeks, patient satisfaction, and treatment success rates, but with a better safety profile (refer to next bullet).3
· Polidocanol solution had less frequent occurrences of injection site discoloration (41.1% vs 74.3%, p<0.001), neovascularization (8.9% vs 20%, p=0.009), and scarring (0.6% vs 12.4%, p<0.001) when compared to STS. 3
· Polidocanol 0.5%-1.0% injectable foam demonstrated improvement in symptoms (including, heaviness, achiness, swelling, throbbing, and itching) at week 8 compared to placebo (80.5% vs. 21.2%; p<0.0001) as measured by VVSymQTM, a score based on patient-reported outcome measure of varicose vein symptom burden.4
· Polidocanol was compared to hypertonic saline in a small number of patients with telangiectasias of the lower limb. There were no consistent differences between treatments but pain upon injection was higher with hypertonic saline vs. polidocanol.41-21
· The most common adverse effects associated with polidocanol injections include injection site reactions (thrombosis, contusion/hematoma, pain), pain in extremity,  and limb discomfort.1-5
· Deep vein thrombosis (DVT) was an adverse reaction associated with polidocanol 1% foam in 4.7% of patients in clinical trials2. 
· No patients developed a pulmonary embolism or had serious consequences as a result of the DVT.  A large number of patients (78%) were asymptomatic and the thrombi had resolved within a median of 29 days.4  
· There is a bolded warning regarding reports of severe allergic reactions, including anaphylaxis (some cases fatal), after polidocanol administration. Severe reactions were reported more frequently with larger volumes of polidocanol (>3 mL). Providers should be experienced in the management of severe allergic reactions, including anaphylaxis, and be prepared to treat anaphylaxis if it occurs. 

· Similar warnings regarding the potential for severe allergic reactions are included in the labeling for alternative sclerosing agents, STS.6
· Polidocanol solution and foam are both effective treatments in reducing appearance of varicose veins.3-5 Polidocanol foam has also been shown to be effective in reducing symptoms of varicose veins.
· Limited evidence exists using polidocanol for sclerotherapy in off-label indications (bleeding esophageal varices [other therapies have become standard], arteriovenous malformations [limited evidence], hemorrhoids [limited evidence], tendinopathies [limited evidence], etc.) and therefore routine use in these settings is not recommended. 
· The foam has been approved by the FDA but is not currently marketed.

Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating polidocanol for possible addition to the VA National Formulary; (2) define the role of polidocanol in therapy; and (3) identify parameters for its rational use in the VA system.


Pharmacology/Pharmacokinetics1-2
Polidocanol is an intravenous sclerosing agent. It locally damages the endothelium of blood vessels. Platelets aggregate at the site of damage and adhere to the venous wall. Platelets, cellular debris, and fibrin subsequently occlude the vessel. The occluded vein is then replaced with connective fibrous tissue. Polidocanol appears to increase the apparent activities of clotting factors VIII, IX, XI, and XII and decrease the activity of protein C and protein S. Polidocanol-induced endothelial damage is both concentration and volume dependent.  During one of the trials, scheduled blood samples were taken from a sub-group of patients to measure plasma levels of polidocanol after treatment of spider and reticular veins. Some patients were found to have low systemic blood levels of polidocanol. The mean elimination half-life of polidocanol was 1.5 hours, as observed in 4 patients receiving 4.5mg-18mg of polidocanol.

When administered as an intravenous injectable foam as two fixed 5 mL doses separated by 10 minutes, polidocanol was rapidly detected in plasma and reached maximum concentration of drug in the body within 15 minutes of first injection and within 5 minutes of receiving the second injection. The mean volume of distribution of polidocanol ranged from 35 L to 82 L. 

FDA Approved Indication(s) 

Polidocanol injectable solution (Asclera®) is indicated for the treatment of varicose veins in the lower extremity including treatment of uncomplicated spider veins (varicose veins ≤1 mm in diameter) and treatment of uncomplicated reticular veins (varicose veins 1-3 mm in diameter).1 It has not been studied in varicose veins larger than 3 mm in diameter.
Polidocanol injectable foam (Varithena®) is indicated for the treatment of incompetent great saphenous veins, accessory saphenous veins and visible varicosities of the great saphenous vein system above and below the knee. The injectable foam also improves the symptoms of superficial venous incompetence and the appearance of visible varicosities. 2
Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
Gastric and esophageal varices

Historically, polidocanol has been used off-label as a sclerosant for treating gastric and esophageal varices in countries where it has been marketed.  It has been studied for primary prophylaxis of bleeding, management of acute variceal bleeding, and secondary prophylaxis against re-bleeding of varices.  However, other medical interventions have evolved over the past 10-15 years, drastically diminishing the role of sclerotherapy in the treatment of varices.  

The American Association for the Study of Liver Diseases (AASLD) and the American College of Gastroenterology (ACG) Guidelines on Prevention and Management of Gastroesophageal Varices and Variceal Hemorrhage in Cirrhosis do not recommend sclerotherapy as primary prophylaxis.19  Of note, a VA prospective, randomized, cooperative trial comparing prophylactic sclerotherapy with sham therapy was terminated early because the mortality rate was significantly higher in the sclerotherapy group than in the control group.20 This study used STS, not polidocanol, as the sclerosant.20 

With regard to controlling active variceal bleeding, vasoactive pharmacologic therapy is now recommended over sclerotherapy as initial treatment.  A Cochrane meta-analysis of 15 studies, 7 of which used polidocanol 1% or 2% as the emergency sclerosant, compared to vasopressin, terlipressin, somatostatin, and octreotide, showed similar efficacy but vasoactive drugs had fewer side effects.21  AASLD/ACG guidelines and the UK’s National Institute for Health and Clinical Excellence (NICE) recommend initiation of pharmacologic vasoactive therapy following diagnosis of acute variceal bleeding.19,22  

AASLD/ACG and NICE guidelines also recommend ligation in the acute treatment of variceal bleeding along with vasoactive pharmacotherapy. 19,22  The recommendation for ligation is based largely on a meta-analysis of 10 randomized controlled trials that showed a trend toward significant benefit of ligation in the initial control of bleeding compared to sclerotherapy.23   Randomized controlled trials comparing polidocanol plus or minus band ligation to band ligation alone in patients with active variceal bleeding have not shown a benefit of polidocanol over ligation therapy.24,25  Zargar and colleagues compared polidocanol 3% to ligation in 73 patients with extrahepatic portal venous obstruction.24  Both treatments were equally effective at achieving variceal eradication (91.7% and 94.6% respectively, p=0.67); however, ligation required fewer endoscopic sessions and achieved eradication of varices in a shorter time interval (50.1 days vs 99 days, p=0.028).24  Recurrent bleeding was less frequent with ligation during the eradication phase. 24  However, recurrent bleeding, variceal recurrence, and formation of new gastric varices was similar between treatments in the post-variceal eradication follow-up period. 24  Traif and colleagues randomized 60 patients with bleeding esophageal varices to polidocanol 1% with band ligation or band ligation alone.25  No significant differences were found between groups in stopping bleeding, blood transfusions, number of sessions to eradicate varices, treatment failure, esophageal re-formation or gastric varice formation, stricture, recurrent bleeding, other complications, or death over a 36-month follow-up period. 25  AASLD/ACG Guidelines recommend sclerotherapy be reserved to treat acute variceal bleeding in those whom band ligation is not feasible.19  Therefore, there is potential for polidocanol to be requested rarely as an emergency sclerosant to treat bleeding esophageal varices. 

Two meta-analyses, each of which included several randomized controlled trials using polidocanol as the sclerosing agent, showed no differences in rates of variceal re-bleeding, death, or number of sessions required for variceal eradication between sclerotherapy and band ligation groups in secondary prophylaxis of variceal bleeding.26,27  However, a higher incidence of esophageal strictures was seen in the combination therapy group.27  Based on these meta-analyses, AASLD/ACG guidelines recommend against combining band ligation with sclerotherapy for secondary prophylaxis.19
Hemorrhoids

Moser et. al. compared the efficacy and safety of polidocanol 3 % foam with liquid polidocanol in the treatment of patients with bleeding first-grade hemorrhoids in 2 German centers.28  The trial included 130 patients and polidocanol injections were repeated every 2 weeks until bleeding stopped.28  Significantly more patients had successful treatment after one session with foam compared to liquid (88% vs 69%, p=0.01) and were satisfied with their treatment (99% vs. 84%; p=0.009).28  Less injections with foam were required and less medication (in mg) were required with the foam.28    
Tendinopathy
Polidocanol injections have been studied in chronic tendinopathy to reduce neovascularization and associated pain in this type of injury.  Several randomized, controlled trials (RCTs) have tested the effects of polidocanol injections in a small number of pateints with Achilles tendinopathy with promising results.29-31  One RCT of 20 patients showed better results with polidocanol compared to lidocaine/adrenaline injections (control group) in tendon pain and patient satisfaction (100% vs. 0%, respectively) 3 months after treatment.29 Polidocanol showed similar pain improvement and patient satisfaction when compared to ultrasound and color doppler guided surgery in a RCT of 20 patients with chronic Achilles tendinopathy.30 However, a retrospective study of 48 patients treated with polidocanol injections did not confirm the benefit seen in the RCTs, with only 44% of patients having no complaints or minimal symtoms 6 weeks after injections.32  Larger RCTs are needed to inform the true value of polidocanol compared to other treatments for Achilles tendinopathy.
Polidocanol has also been studied in patellar and other tendinoses.  In one RCT in 33 elite athletes, patients received immediate or delayed polidocanol injections (crossover after 4 months).33   After receiving active treatment with polidocanol, both groups reported significant improvement in pain and functioning, although, only 6 patients were pain free during activity at 12-month follow-up.33  In contrast, a more recent RCT of polidocanol injections compared to arthroscopic shaving showed better improvement in pain and patient satisfaction and a faster return to sports with shaving.34  In addition, a prospective case series of 101 patients treated with polidocanol for patellar tendinopathy showed significant improvement on the Victorian Institute of Sport Assessment–Patella (VISA-P), a validated measure of pain and functioning, from baseline to 24 months.7 However, the majority still had reduced function and significant pain.7  Pilot studies have been performed using polidocanol sclerosing injections to treat elbow and shoulder tendinopathies, demonstrating some improvement in pain and functioning; however data are quite limited with small overall numbers of patients treated and non-controlled study design.35-37  More studies are needed to determine optimal treatments for these tendinoses.  
Arteriovenous and venous malformations

Sclerotherapy, with polidocanol and other sclerosants, has often been used to treat arteriovenous and venous malformations in various regions of the body.  Qiu et al. performed a meta-analysis of 1 RCT, 1 retrospective cohort study, and 33 case studies that included 163 patients with venous malformations who were treated with polidocanol sclerotherapy.38 In this study, 46.2% of polidocanol patients were cured and 66.2% were symptom free at the end of the treatment.38  Among the patients treated with polidocanol, there were 15 with skin damage, 8 with transient hemoglobinuria, and 2 with limb numbness.38 One patient experienced low blood pressure and bradyarrhythmia requiring hemodynamic treatment.38  The authors concluded that sclerotherapy is effective for venous malformations but that a higher level of evidence with RCTs is needed.38 

Cabrera et. al. performed a retrospective study of patients with predominantly venous congenital vascular malformations.39  Sclerotherapy with polidocanol foam was judged beneficial in 46 (92%) of the 50 included patients.39 Of the responders, 18 showed disappearance of malformations, 15 had a reduction of >50% in malformation size, and 13 had a reduction of <50% in malformation size.39  Pain disappeared in 25 of 39 patients who presented with pain and was reduced in the other 14.39 Four cases of transient skin pigmentation and 3 cases of skin necrosis were reported. 39  
Other

Other potential off-label use of polidocanol includes treatment of itching or dry skin associated with atopic dermatitis, contact eczema, dry eczema, psoriasis and pruritus. Use for these purposes were done using a topical preparation which is not available in the United States. 
Current VA National Formulary Alternatives

No formulary alternatives available. 

Non-formulary alternative: 

Sodium tetradecyl sulfate injection (STS) (Sotradecol): FDA approved in the treatment of small uncomplicated varicose veins of the lower extremities that show simple dilation with competent valves. The benefit-to-risk ratio should be considered in selected patients who are great surgical risks.
Hypertonic saline (23%)

Dosage and Administration

Polidocanol Injectable Solution 0.5% and 1.0%1:
The recommended dose of polidocanol injection for uncomplicated spider veins (<1 mm in diameter) is a slow intravenous injection of 0.1-0.3 mL of 0.5% polidocanol. 

The recommended dose of polidocanol injection for uncomplicated reticular veins (1 to 3mm in diameter) is a slow intravenous injection of 0.1-0.3 mL of 1.0% polidocanol. 

Multiple injections may be necessary; however, the maximum dose per session is 10 mL. The patient is encouraged to walk for 15-20 minutes after treatment session and should be observed during this time for any allergic or anaphylactic reaction.  Post-treatment compression is necessary for 2-3 days (spider veins) or 5-7 days (reticular veins) to reduce the risk of deep vein thrombosis. In clinical trials, post-treatment compression was defined as wrapping the treated leg in a limited-stretch bandage with compression pads placed over the treated venous segments. If varicose veins require treatment with greater than 10 mL, the additional treatments need to be separated by 1-2 weeks.  If small intravaricose blood clots develop, they can be removed by stab incision and thrombectomy. 

Specific guidelines for dosage adjustments in hepatic or renal impairment are not available; it appears that dosage adjustments are not necessary in these circumstances.

A fine needle syringe (26 or 30 gauge) should be used for administration. Each single-use ampule is intended for immediate use. Unopened ampules are stable at 59-86°F for up to 3 years.
Polidocanol Injectable Foam 1.0%2: (not currently marketed in the U.S.)
This formulation is intended for intravenous injection using ultrasound guidance via a single cannula into the lumen of the target incompetent trunk veins or by direct injection into varicosities. Up to 5 mL can be used per injection, but no more than 15 mL per session. It is required that physicians administering this formulation be experienced with venous procedures and have a detailed working knowledge of the use of the duplex ultrasound in venous disease as well as be trained in administering the medication. The injectable foam is to be injected slowly, approximately 1 mL/second into the great saphenous vein and 0.5 mL/second into accessory veins or varicosities while monitoring using the ultrasound. Venospasms of the treated vein are to be confirmed using the ultrasound. When treating proximal great saphenous veins, the injection should be stopped when the foam is 3-5 cm distal to the sapheno-femoral junction. Compression bandaging and stockings should be applied after treatment and the patient should walk for at least 10 minutes while being monitored. Compression should be maintained for 2 weeks after treatment. If retreatment is necessary, no more than 15 mL of medication can be used in one session, and separate treatment sessions should be a minimum of 5 days apart.  
Efficacy 

Efficacy measures for polidocanol injectable solution3
Digital images were taken before and after 12 and 26 weeks of treatment with polidocanol injectable solution and were compared before and after treatment for success in improving visual appearance of varicose veins. Images were viewed by a blinded panel and were rated on a 5-point scale (1=worse, 2-same as before, 3=moderate improvement, 4=good improvement, 5=complete treatment success). A score of 4-5 was considered a successful treatment outcome, while scores of 1-3 were not. 

Patient satisfaction was also assessed verbally using the following 5-point rating scale: 1=very unsatisfied, 2=somewhat unsatisfied, 3=slightly satisfied, 4=satisfied, 5=very satisfied.

Efficacy measures for polidocanol injectable foam4-5, 10-11 
VVSymQ™:

A validated questionnaire developed to measure patient-reported outcomes of varicose vein symptom burden. It was developed in accordance with the FDA guidance for patient-reported outcomes. This was an electronic diary in the form of a handheld device in which patients completed an evening report on each day of the 10 days preceding the treatment day (baseline), week 4, and week 8 visits. These reports consisted of 20 questions regarding varicose vein symptoms, 5 were pre-specified symptoms. Each of these 5 symptoms was assessed on a 6-point duration scale from 0-5 (ranging from none of the time to all of the time). These points were added together to generate a daily symptom score of 0 to 25. These daily scores were then averaged for the 7 most recent days prior to each study visit. A minimum of four daily reports were required to calculate an average score.
PA-V3:

A scoring system used for the patient’s self-assessment of the appearance of their varicose veins. The score was based on a 5-point scale and each patient was instructed to use one of five statements that best described the actual appearance of their visible varicose veins from 0-4 (not at all noticeable – extremely noticeable). However, no photographs were used for the patient to refer to as a reference point for how their leg looked before treatment.

IPR-V3:
An independent photography review of visible varicose veins based on clinician-reported outcomes. This was a median rating of a panel consisting of three qualified clinicians who assessed severity of the appearance of each patient’s visible varicose veins by reviewing standardized digital photographs. This score was based off a 5-point scale ranging from 0-4 (ranging from no varicose veins to very severe varicose veins). Standardized digital photography was developed to best demonstrate the visible varicose veins of the great saphenous system. Each reviewer independently scored the photographs of the treatment leg in a blinded and random order.

Venous Clinical Severity Score (VCSS)41:

The VCSS is a validated tool used to assess response to treatment of varicose veins by the clinician based on patient responses. The clinician rates the patient’s pain and discomfort, varicose vein severity, venous edema, skin pigmentation, inflammation, induration, ulcer size, duration, and number, and use of compression using a scale of 0 to 3, with 3 being severe. Total scores range from 0 to 30, with higher scores indicating more severe disease. The VCSS has demonstrated  intrarater and interrater reliability and to be responsive to detecting change in disease severity.

Venous Insufficiency Epidemiological and Economic Study-Quality of Life Questionnaire (VEINES-QOL):

The VEINES-QOL is a validated questionnaire comprised of 25 items that quantify disease effect on quality-of-life. It is a disease-specific instrument ranging from 0 (worst possible quality) to 100 (best possible quality).  

Summary of efficacy findings 

Polidocanol Injectable Solution3: This formulation was evaluated in a multicenter, randomized, double-blind, placebo- and comparator-controlled trial (EASI-study) in patients with C1, spider telangiectasias or reticular, varicose veins. Three hundred and thirty eight patients aged 19-70 years were randomized to receive polidocanol [0.5% for spider veins and 1% for reticular veins], sodium tetradecyl sulfate 1% (STS) or placebo [isotonic saline]. The majority of study participants were female. Repeat treatments were administered in three to six weeks if outcome was rated as unsuccessful. Digital images of the selected treatment area were taken prior to injection and compared with those taken at 12 weeks post-treatment for patients receiving polidocanol, STS, and placebo. Treatment success and improvement of veins was significantly higher with both polidocanol and STS when compared to placebo. Visual improvement of veins, the primary endpoint, was measured based on a 5-grade scale. Polidocanol (POL) was non-inferior to STS for mean visual improvement of veins at weeks 12 and 26, respectively (POL 4.5 ± 0.7, 4.5 ± 0.7 vs. STS 4.5 ± 0.7, 4.5 ± 0.8; p<0.0001 vs. placebo 2.2+0.7, 2.2 + 0.7). At week 12 and week 26, polidocanol was non-inferior to STS for treatment success rates, respectively (POL 96%, 95% vs. STS 92%, 91%; p<0.0001 vs. placebo 8%, 6%).  Patient satisfaction, measured using a verbal rating scale, was found to be higher with both polidocanol and STS when compared to placebo (12 weeks: POL 87%, STS 64%, Placebo 14%; 26 weeks: POL 84%, STS 63%, Placebo 16%). Higher patient satisfaction was seen with polidocanol when compared to STS or placebo at 12 and 24 weeks (p<0.0001).

Polidocanol Injectable Foam4-5:  The foam formulation was evaluated in VANISH-1 (n=250) and VANISH-2 (n=235), two randomized, blinded, placebo-controlled, multicenter clinical trials.  These trials assessed the efficacy and safety of active polidocanol treatment 2.0%5, 1.0%4,5, and 0.5%4,5, 0.125% control4,5 and placebo in the treatment of symptoms and appearance in patients with sapheno-femoral junction (SFJ) incompetence as shown by reflux of the great saphenous vein (GSV) or major accessory veins.  In both trials, the primary efficacy endpoint was improvement in patient symptoms, as measured by the change from baseline to week 8 in the 7-day average electronic daily diary VVSymQ™ score. The symptoms reported included heaviness, achiness, swelling, throbbing, and itching. 
Both trials reported significant improvement in symptoms and rate of treatment success when compared to placebo. In VANISH-1 and VANISH-2, the mean change in improvement on VVSymQ™ with PEM 1% was -4.87 points and -5.06 points, compared to placebo -2.13, -2.00, respectively (p<0.0001). Improvement of symptoms was seen in 77.8% and 64.7% (p<0.0001) of PEM 1% patients; 80.5% and 76.4% (p<0.0001) of pooled active PEM patients compared to 21.2% and 5.4% of placebo patients. Of note, in VANISH-2, pooled PEM included PEM 0.5% and 1%; in VANISH-1, pooled PEM included PEM 0.5%, PEM 1% and PEM 2%.2
The improvement in appearance of visible varicosities was measured by both PA-V3 (the patient) and IPR-V3 (independent photography review by clinician). In VANISH-1 and VANISH-2, a clinically significant improvement in appearance based on PA-V3 scores was seen at 8 weeks in polidocanol active treated patients.  The rates of patients with clinically significant improvement in each trial were 54.9% and 69% for PEM 1% (p<0.0001), 64.2% and 74.6% for the pooled active PEM groups (p<0.0001), and 3.6%  and 7.1% for placebo, respectively. Clinically significant improvement in appearance at 8 weeks based on IPR-V3 scores were seen in 70.6% and 70.7% of PEM 1% patients (p<0.0001) , 79.4% and 72.9% of pooled active PEM patients (p<0.0001) compared to 8.9% and 0% for placebo patients, respectively.2
Both trials also measured treatment response by change from baseline in Venous Clinical Severity Score (VCSS), duplex ultrasound, and Venous Insufficiency Epidemiologic and Economic Study- Quality of Life/Symptoms (VEINES-QOL) score. Patients treated with polidocanol had a significant response to treatment on both measures when compared to placebo in VANISH-1 and VANISH-2.  Rates of duplex ultrasound responders defined as patients with elimination of SFJ reflux and/or complete occlusion of the GSV and/or accessory veins, , were 80.4% and 86.2% of PEM 1.0% patients (p<0.0004), 74.5% and 84.7% of pooled PEM patients p<0.0001), compared to 42.1% and 59.6% of  polidocanol 0.125% control patients p<0.0001 respectively. The adjusted mean changes at week 8 in VEINES-QOL  scores in the pooled polidocanol active groups were 21.2 and 21.6, respectively, compared with 7.7 and 7.4 points in the placebo groups, respectively. For both studies, the differences between these improvements were statistically significant (P<0.0001).2
Comparative Efficacy:  

The United Kingdom’s National Institute for Health Research published a health technology assessment in October 2013 that evaluates the clinical effectiveness, cost-effectiveness, and safety of newer minimally invasive techniques [foam sclerosant (FS), endovenous laser therapy (EVSL), radiofrequency ablation (RFA) compared with traditional surgical techniques (stripping, ligation), liquid sclerotherapy (LS)], and conservative management of varicose veins.40 The technical review was based on 34 selected RCTs, including VANISH-1 and VANISH-2, with a total of 3873 participants ranging from 33 to 54 years of age.  The authors noted serious methodological issues with almost half of the included studies and heterogeneity in the outcomes reported, not allowing for some data in pooled analyses.  With regard to FS, the relative likelihood of experiencing a recurrence of varicose veins over time was higher (hazard ratios 1.12 and 1.02) than for ligation and stripping at 6 months and 1 year, respectively, but lower (hazard ratio 0.92) than for ligation and stripping at 2 years. The analysis showed lower post-intervention VCSS (fewer clinical symptoms) for both FS and EVLA than for stripping.  Post-intervention pain as rated on a visual analog scale was pooled for studies that reported this outcome and suggested that RFA was the most effective treatment and was more effective than stripping.  No clear differences were seen with FS compared to stripping in the pooled analysis; the confidence interval crossed zero in this comparison.  In studies where return to work or normal activity was reported, quicker results were noted with FS and RFA treated patients than with stripping. There were no consistent or statistically significant differences between any of the interventions in terms of complications or adverse events; however, there was a non-significant higher incidence of DVT with FS than any other intervention.  In conclusion, the authors found little differentiation between FS, EVLS and RFA as alternatives to stripping.  

The authors did not perform an analysis of liquid compared to foam sclerotherapy due to few studies comparing the two, relative infrequent use of LS in the UK at the time of technical assessment, and previous studies showing advantage with FS over LS. A head to head trial compared the relative effectiveness of foamed polidocanol to liquid polidocanol in sclerotherapy in 75 patients.13 Patients were randomized to receive polidocanol solution 1%-2.5% or polidocanol foam at half the concentration used for solution. Complete sclerosis occurred in 94.4% of patients receiving foam and in 53% of patients receiving liquid (p<0.001) at 90 days. Inflammation and pigmentation appeared more frequently with the treatment group receiving foam, with statistical significance. However, patient satisfaction was similar for both techniques. Another study with 95 patients compared foam versus solution over a period of 2 years with a main outcome measure of elimination of GSV reflux.14 At three weeks, complete elimination of reflux was obtained in 35% of patients receiving liquid sclerotherapy, versus 85% in the foam group (p<0.001). At two years, success rates were 12% in the liquid group, and 53% in the foam group. The 5 patients, all in the foam group,  lost to follow-up were taken into account and considered as treatment failures. In conclusion, FS shows an advantage over LS, and therefore has been used more frequently in clinical trials.

Hypertonic saline (HS) has been studied and used for sclerotherapy of telangiectasia for many years, however there is limited data comparing hypertonic saline to other therapies. One RCT compared polidocanol (POL) to hypertonic saline in 81 patients and measured efficacy by using a scale of 0 to 10 for improvement, assessed by an unblinded treating doctor. Efficacy was also assessed by a blinded non-treating doctor who rated improvement from  before and after photographs on the scale of 0 (no improvement) to 10 (complete disappearance of all vessels).  There was no statistically significant difference  in the assessment performed by the unblinded physician (POL 7.26, HS 7.56, p=0.5). The scores for POL and HS measured by the blinded physician reviewing before and after photographs did show a statistically significant differences in clinical efficacy (POL 6.93, HS 7.30, p=0.04), slightly favoring HS.  Patient satisfaction was not different between groups but pain upon injection was greater with HS vs. POL (p=0.00001).41 Another study randomized 63 patients in 3 different practice sites to receive treatment with POL (0.5% for veins smaller than 1 mm in diameter or 1% for veins 1-3 mm in diameter) or HS (11.7% for veins smaller than 1 mm in diameter or 23.4% for veins 1-3 mm in diameter) for telangiectasias and reticular veins.42 Patients reported significantly greater pain during treatment with HS versus POL ( 2.42 vs 1.03, p <0.001). The pain scores were based on a 6-point pain scale (0=no pain, 5=worst pain). There were no significant differences in physician-assessed improvement of reticular leg veins or telangiectasias; subject or physician-assessed overall improvement, or physician-assessed phlebitis, pigmentation, edema, or matting in the entire cohort.  Both agents were effective, however HS caused twice as much pain during injections and resulted in two episodes of tissue necrosis. In conclusion, both treatments were comparable in efficacy, however, patients tolerated POL significantly better than HS.
Adverse Events (Safety Data)

The most common adverse effect of polidocanol observed in US clinical trials were injection site reactions. The majority of adverse events in placebo-controlled trials were mild to moderate in severity. Table 1 shows adverse events more common with polidocanol injectable solution or STS than with placebo by at least 3% in the EASI study.3 Table 2 shows adverse reactions occurring in 3% more patients receiving polidocanol injectable foam than placebo from US placebo-controlled trials.
Table 1: Adverse reactions associated with polidocanol injectable solution in EASI-study3
	Adverse Reaction
	Polidocanol Injectable Solution (n=180)
	Sodium Tetradecyl Sulfate (n=105)
	Placebo (n=53)

	Injection site hematoma
	42%
	65%
	19%

	Injection site irritation
	41%
	73%
	30%

	Injection site discoloration
	38%
	74%
	4%

	Injection site pain
	24%
	31%
	9%

	Injection site pruritis
	19%
	27%
	4%

	Injection site warmth
	16%
	21%
	6%

	Neovascularization
	8%
	20%
	4%

	Injection site thrombosis
	6%
	1%
	0%


*Ultrasound examinations at one week (±3 days) and 12 weeks (±2 weeks) after treatment did not reveal deep vein thrombosis in any treatment group.
Table 2: Adverse reactions associated with polidocanol injectable foam through week 8 (n=588)2
	Adverse Reaction
	Placebo

(n=151)
	Polidocanol Injectable Foam 1.0% (n=149)
	Pooled* polidocanol injectable foam (n=437)

	Pain in extremity
	14 (9.3%)
	25 (16.8%)
	65 (14.9%)

	Infusion site thrombosis
	0 (0%)
	24 (16.1%)
	46 (10.5%)

	Contusion/injection site hematoma
	9 (6.0%)
	23 (15.4%)
	38 (8.7%)

	Limb discomfort
	5 (3.3%)
	18 (12.1%)
	32 (7.3)

	Tenderness/injection site pain
	5 (3.3%)
	16 (10.7%)
	30 (6.9%)

	Venous thrombosis limb
	0 (0%)
	12 (8.1%)
	24 (5.5%)

	Deep vein thrombosis
	0 (0%)
	7 (4.7%)
	10 (2.3%)


*Includes 2.0%, 1.0%, 0.5%, 0.125% from the placebo-controlled trials

A comparative study of sodium tetradecyl sulfate and polidocanol in the treatment of veins with a diameter varying between <1 mm and 6 mm found a 6.6% incidence of skin necrosis in the sodium tetradecyl sulfate group, and no necrosis in the polidocanol treatment group. When comparing polidocanol foam to solution, solution had a higher incidence of skin necrosis when used in volumes greater than or equal to 0.5 mL and at concentrations of 1%, 2%, and 3%. The foam had incidences of skin necrosis only at concentrations of greater than or equal to 2%.14
Deaths and Other Serious Adverse Events 

No deaths were reported in clinical trials or post-marketing reports from other countries already using polidocanol foam. 

Deep vein thrombosis occurred in 2.8% of the pooled polidocanol foam treated patients in clinical trials included in Varithena product labeling. Seventy-eight percent (78%) of the thrombi were asymptomatic and generally were small. Half the patients with this diagnosis received anticoagulation and the remainder were managed with non-steroidal anti-inflammatory drugs or compression and observation. There were no differences in outcomes between patients who did or did not receive anticoagulation. Patients were followed until their thrombi resolved or stabilized—a median of 29 days. No patients developed a pulmonary embolism as a result of treatment.4

In the labeling for polidocanol solution, there is a bolded warning regarding reported cases of severe allergic reactions, including anaphylaxis. Some of these reactions have been fatal.1 The severe reactions were more often associated with larger volumes of polidocanol (>3 mL). Providers administering polidocanol should be experienced in treating severe allergic reactions, including anaphylaxis, and be prepared to treat anaphylaxis if it occurs.  

Other fatalities have been reported following use of polidocanol solution.  In one case, a patient died from a pulmonary embolism two weeks after treatment. Another case was reported in a patient receiving a polidocanol spinal injection for facet joint syndrome and died from spinal meningitis. There were also cases of cardiac arrest without fatal outcomes involving pediatric patients using polidocanol for esophageal varices. Two cardiac arrest cases also involved polidocanol foam in volumes of 7-30 mL.16
Post marketing Safety Experience1
Several adverse reactions have been reported with the use of polidocanol injectable solution post-marketing in countries where it has been marketed over the prior decade. Some of the reported adverse events have been classified as serious. Because reporting is voluntary, it is not possible to estimate the frequency of occurrences reliably to establish a relationship to drug exposure. The following adverse reactions have been reported based on a world-wide experience:

Immune system disorders: anaphylactic shock, angioedema, generalized urticaria, asthma

Nervous system disorders: cerebrovascular accident, migraine, paresthesia (local), loss of consciousness, confusion, dizziness

Cardiac disorders: cardiac arrest, palpitations

Vascular disorders: deep vein thrombosis, pulmonary embolism, vasovagal syncope, circulatory collapse, vasculitis

Skin and subcutaneous tissue disorders: skin hyperpigmentation, allergic dermatitis, hypertrichosis (in the area of sclerotherapy)

General disorders and injection site conditions: injection site necrosis, pyrexia, hot flush

Injury, poisoning, and procedural complications: nerve injury

Contraindications1-2

Polidocanol is absolutely contraindicated in patients with acute thromboembolic disease as there is small risk for developing thrombosis in patients receiving polidocanol. In addition, polidocanol appears to increase the activity of clotting factors VIII, IX, XI, and XII.  


This medication is also contraindicated in patients, who have previously experienced severe allergic reactions to polidocanol, including anaphylaxis, since it can be fatal. Severe reactions occur more frequently with larger volumes of polidocanol (greater than 3 mL).

Warnings and Precautions1-2
Severe local adverse effects including tissue necrosis may occur after polidocanol extravasation. Intra-arterial administration can cause severe necrosis, ischemia, or gangrene. A vascular surgeon should be consulted urgently if intra-arterial injection occurs.
Special Populations1-2
Pregnancy and Breast Feeding:

Polidocanol is FDA pregnancy risk category C. In animal studies, doses approximately equal to the recommended human dose based on body surface area resulted in embryocidal effects. The manufacturer recommends that the drug not be used during pregnancy.

The excretion of polidocanol in human milk is unknown. The manufacturer recommends avoiding treatment in women who are breast-feeding. 
Adolescents and Children:

The safety and efficacy of polidocanol has not been established in children, infants or neonates.

Patients with Hepatic or Renal Impairment:

Specific guidelines for dosage adjustments are not available; no dosage adjustments are necessary.

Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name polidocanol:  pomalidomide

LA/SA for trade name Asclera®:  Acerola, Aclaro

LA/SA for trade name Varithena®: none

Drug Interactions1-2
Drug-Drug Interactions

Drug-drug interactions have not been identified nor studied.

Drug-Lab Interactions

Drug-lab interactions have not been identified nor studied.

Acquisition Costs

Please refer to VA pricing sources for updated information.
Pharmacoeconomic Analysis
A cost-effectiveness model assesessed the differences in benefits among the various interventions for the treatment of varicose veins. The quality-adjusted life-years (QALYs)  and clinical outcomes among the different interventions were negligible, but the treatment cost for FS was the lowest, and therefore appeared to be the most cost-effective option.  Foam sclerotherapy was marginally more effective than stripping (+0.0015 QALYs), with a probability of being the most cost-effective treatment above 90% for willingness-to-pay thresholds in the range of £20,000-50,000 ($33,640-84,100). EVLA and RFA both cost more than surgery, with a very a very little difference in QALYs.40


Conclusions

Two formulations of polidocanol, a solution and foam, were recently approved by the FDA for the treatment of varicose veins. The foam is currently not marketed in the U.S. In the EASI study, polidocanol injectable solution was compared to both STS and to placebo in 338 patients with spider telangiectasias or reticular varicose veins. Polidocanol solution demonstrated non-inferiority to STS and significantly higher efficacy in improving visual appearance of spider and reticular varicose veins when compared to placebo.  Polidocanol was associated with fewer injection-related reactions and demonstrated better patient satisfaction compared to STS.3 However, it is important to note that the FDA requested that a high concentration of STS was used in this study to be consistent with U.S. labeling, although this may not be completely in line with current use where it seems to be common practice to dilute this drug. Comparative studies using STS concentrations of 0.25% or 0.5% did not report statistically significant differences in adverse events, but did report similar efficacy as polidocanol 0.5% or 1.0%.16-17 In two small studies, polidocanol foam was more effective than the solution in successful and durable vessel sclerosis at 2 years and was associated with fewer overall side effects than polidocanol solution. In the VANISH-1 and VANISH-2 studies, three strengths and a control of polidocanol foam were compared to placebo.  These studies demonstrated improved efficacy in both varicose vein appearance and symptoms compared to placebo using several different methods: VVSymQ™, improvement in appearance from patient perspective (PA-V3), improvement in appearance by blinded physician panel (IPR-Vs), and in quality of life measured using VEINES-QOL.  

Adverse reactions most commonly observed with polidocanol solution are injection site reactions, typically mild to moderate in severity.  These reactions were less frequent with polidocanol solution than with STS, and patient satisfaction with polidocanol was higher as well.  Although, no deep venous thromboses (DVTs) were reported in the EASI study using ultrasound monitoring, DVT was reported in 4.7% of patients receiving the 1.0% polidocanol foam in clinical trials.4 Although the development of DVT is seemingly uncomplicated based on the VANISH-2 study, it is still an important consideration when evaluating a patient for sclerotherapy. It is unclear what comorbid conditions or risk factors patients who experienced a DVT may have had prior to treatment with polidocanol. The risk for DVT should be carefully considered when being evaluating potential candidates for treatment with polidocanol. Other vascular adverse events (cardiac arrest, loss of blood pressure) have been reported in countries where polidocanol has been previously available.  The true incidence of these events is not known.
In the labeling for polidocanol solution, there is a bolded warning regarding reported cases of severe allergic reactions, including anaphylaxis, with some being fatal. The severe reactions were more often associated with larger volumes of polidocanol (>3 mL). Providers administering polidocanol should be experienced in treating severe allergic reactions, including anaphylaxis, and be prepared to treat anaphylaxis if it occurs. 
Polidocanol solution and foam are FDA approved to treat appearance of varicose veins, but only foam is approved to improve symptoms associated with varicose veins.  However, numerous comparative RCTs show that other newer minimally invasive techniques like RVLA and RFA also reduce clinical symptoms as measured by VCSS and VAS.40 
Currently, there are several options for sclerotherapy which are minimally invasive. A Health Technlogy Assessment, comprised mostly of non-US studies in countries where the drug has been available for many years, favored foam sclerotherapy over liquid sclerotherapy based on better efficacy and more robust data in decreasing symptom burden (refer to page 10 for details comparing polidocanol with other varicose vein treatments).40 Polidocanol foam provides another minimally invasive option to treat patients with significant symptom burden associated varicose veins.  Polidocanol solution is approved to treat smaller, uncomplicated  spider and reticular veins where the treatment focus is primarily cosmetic in nature. 
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline using the search terms “polidocanol” and “sclerotherapy.” The search was limited to studies performed in humans and published in the English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. Only randomized controlled trials published in peer-reviewed journals were included.

Summary of clinical trials
	Citation

Design

Analysis type

Setting
	Eligibility Criteria
	Interventions
	Patient Population Profile
	Efficacy
	Comments

	Rabe, et al3
EASI Study

A double-blind, randomized, comparative clinical trial of polidocanol, sodium tetradecyl sulfate and isotonic saline.
	Inclusion criteria

Age 18-70 years with C1 veins. 

Exclusion criteria 

Patients with C2-C6 venous insufficiency, CEAP classification ES, EC, AD, and Po and those who had sclerotherapy within 12 weeks on ipsilateral leg or within 4 weeks on the contralateral leg, laser treatment or surgery; history of acute, major superficial or DVT, coagulopathies, major leg edema, arterial occlusive disease, clinically relevant ECG abnormalities, acute severe systemic disease or general health, severe generalized infection, acute febrile states, symptoms of microangiopathy, neuropathy or inflammatory skin disease in the treatment area.
	Polidocanol solution 1%, 0.5%
Intravenous
Sodium tetradecyl sulfate 1%

Intravenous 
Placebo

Intravenous
	Total of 316 patients, 308 female and 8 male. The mean age of patients was 43.5 ± 11.5 years, height was 168 ± 6.5 cm tall, and on average normal weight (67 kg) with a mean BMI of 23.8 ± 3.7 kg/m2.

	Primary efficacy endpoint: improvement of veins at 12 weeks after last injection (comparison between polidocanol and placebo as measured by a 5-grade scale

Improvement of veins after 12-26 weeks

POL (n=155)

STS (n=105)

Placebo (n=53)

12 weeks after the last injection 

mean

4.52*

4.47*

2.19

SD

0.65

0.74

0.68

26 weeks after the last injection

mean

4.54*

4.45*

2.21

SD

0.67

0.77

0.72

* p<0.0001 compared to placebo

Treatment success rate and patient satisfaction

POL

STS

Placebo

12 weeks after the last injection

Success Rate
96%*
92%*
8%
Satisfaction

87%*

64%

14%

26 weeks after the last injection

Success Rate
95%*
91%*
6%
Satisfaction

84%*

63%

16%

* p<0.0001 compared to placebo


	-Treatment success with POL and STS were similar; both were significantly higher than placebo

-patient satisfaction was greater with POL than STS 

-A total of 85% of treatment-related AEs had resolved by the end of the study including discoloration (POL: 41.1%, STS: 74.3%, p<0.001), neovascularization (POL: 8.9%, STS 20%, p=0.009), and scar at injection site (POL: 0.6%, STS 11.4%, p<0.001). These were significantly more frequent in patients receiving STS as compared with POL

-POL was as effective as STS in patients with reticular and spider veins, but with a better safety profile.

	
	
	
	
	
	

	Todd, et al4

The VANISH-2 study: a randomized, blinded, multicenter study to evaluate the efficacy and safety of polidocanol endovenous foam 0.5% and 1.0% compared with placebo for the treatment of sapheno-femoral junction incompetence

Vanish- 1 Trial2,5
	Inclusion criteria

Age 18-75 years with SFJ incompetence (SFJ reflux >0.5 sec) due to reflux of the great saphenous vein or major accessory veins as determined by duplex ultrasound, and superficial venous disease manifested by symptoms and visible varicosities.

Exclusion Criteria

Patients with a history of DVT or PE; inability to comply with post-treatment compression due to severe PAD or leg obesity; incompetence of the small saphenous vein, deep venous reflux, or reduced mobility; major surgery, pregnancy, or prolonged hospitalization within 3 months. Patients with only telangiectasia or reticular veins were also excluded. 

Inclusion criteria: male or female 18-75 years of age, incompetence of SFJ, ability to comprehend and sign an informed consent document and complete study questions in English, ability to record symptoms in accordance with the protocol, symptomatic varicose veins, visible varicose veins

Exclusion criteria: patients who only have telangiectatic or reticular veins, leg obesity impairing the ability to access the vein to be treated or apply postprocedural compression bandaging and stockings, ultrasonographic or other evidence of current or previous DVT or occlusion, PAD precluding the wearing of post-procedure compression bandaging or stockings, reduced mobility, major surgery, prolonged hospitalization or pregnancy within 3 months of screening, major co-existing disease that may compromise the ability of the patient to comply with the compression protocol, known allergic response to polidocanol or heparin, current alcohol or drug abuse, pregnant or lactating women, women of childbearing protection not using effective contraception


	Polidocanol injectable foam 0.125%, 0.5%, 1.0%

Intravenous 

Placebo 

Intravenous

Polidocanol injectable foam 0.5%, 1.0%, 2.0%
	Total of 232 patients, 72.8% female, 92.7% white, average BMI 29.5 kg/m2, 25% of patients reported one more prior varicose vein procedures in the leg to be treated

CEAP Class:

C2 (varicose veins) 31.9%

C3 (edema) 40.1%

C4 (skin changes) 22.8%

C5/C6 (ulcer) 5.2%

Total of 519 patients randomized between VANISH-1 and VANISH-2

Mean BMI 28 kg/m2, mean baseline GSV diameter was 7.6 mm, 22% of patients reported one or more prior varicose vein procedures in the leg to be treated
	Primary endpoint: patient-reported improvement in symptoms as measured by change form baseline to week 8 using VVSymQ score (electronic diary)

Placebo

PEM 0.5%

PEM 1.0%

Pooled PEM (0.5% and 1%)

Baseline Score, mean
9.26
9.48
7.82
8.67
Adjusted mean change from baseline at week 4

-1.99

-5.40

-4.88

-5.14

Clinically meaningful improvement in symptoms at week 4

19.2%

76.8%

77.4%

77.1%

Adjusted mean change from baseline at week 8
-2.00
-6.01
-5.06
-5.53
Clinically meaningful improvement in symptoms at week 8

21.2%

83.1%*

77.8%*

80.5%*

* p<0.0001 compared to placebo
Secondary endpoint: appearance of visible varicose veins from baseline to week 8 based on standardized digital photographs using the IPR-V3 and PA-V3 scores at week 8.

Placebo

PEM 1.0%

Pooled PEM (0.5% and 1%)

IPR-V3
Baseline Score, mean
2.18
2.02
2.11
Adjusted mean change from baseline at week 8

-0.07

-0.83*

-0.86*

Clinically meaningful improvement in appearance at week 8

0%

70.7%*

72.9%*

PA-V3
Baseline Score, mean

3.30

3.49

3.54

Adjusted mean change from baseline at week 8
-0.32
-1.79*
-1.82*
Clinically meaningful improvement in appearance at week 8

7.1%

69.0%

74.6%

* p<0.0001 compared to placebo
Tertiary endpoints: response to treatment as measured by duplex ultrasound, VCSS, and VEINES-QOL at week 8

* p<0.0001 compared to placebo
Placebo

PEM 0.125%

PEM 0.5%

PEM 1.0%

Pooled PEM (0.5% and 1%)

Duplex Response

Responders

1.8%

59.6%

83.3%

87.9%

85.6%

P value comparison versus PEM 0.125% at week 8

0.0043

0.0004

0.0001

VCSS

Baseline score, mean

8.04

8.25

8.11

8.18

Adjusted mean change from baseline at week 8

-1.52

-5.15*

-5.05*

-5.10*

VEINES-QOL

Baseline score, mean

53.72

53.68

57.64

55.59

Adjusted mean change from baseline at week 8

7.42

22.79*

20.42*

21.60*

Primary efficacy endpoint: improvement in patient symptoms as measured by the change from baseline to week 8 in the VVSymQ score.

Placebo

PEM 1.0%
Pooled PEM (0.5%,1%, and 2.0%)

Baseline Score, mean
8.60
8.82
9.23
Adjusted mean change from baseline at week 8
-2.13
-4.87
-5.44
Clinically meaningful improvement in symptoms at week 8

5.4%
64.7%*

76.4%*
*p<0.0001 compared to placebo

Secondary endpoint: appearance of visible varicose veins from baseline to week 8 based on standardized digital photographs using the IPR-V and PA-V scores at week 8.

Placebo

PEM 1.0%

Pooled PEM (0.5% and 1% +2%)

IPR-V3
Baseline Score, mean
1.82
1.98
2.07
Adjusted mean change from baseline at week 8

-0.01

-0.76*

-0.81*

Clinically meaningful improvement in appearance at week 8

8.9%

70.6%*

79.4%*

PA-V3
Baseline Score, mean

3.30

3.49

3.54

Adjusted mean change from baseline at week 8
-0.32
-1.79*
-1.82*
Clinically meaningful 

improvement in appearance at week 8

3.6%

54.9%*

64.2%*

*p<0.0001 compared to placebo

Tertiary endpoints: response to treatment as measured by duplex ultrasound at week 8

Placebo

PEM 0.125%

PEM 1.0%

Pooled PEM (0.5% and 1% + 2%)

Responders

5.4%

42.1%

80.4%

74.5%

*p<0.0001 compared to placebo


	-polidocanol injectable foam is the only medication approved for treating symptoms of varicose veins with clinically significant results

-side effects were generally mild to moderate, expected, and easily managed.

-minimal potential for bias since PA-V and IPR-V clinician scores were evaluated by physicians blinded to treatment and time point and independent review.

-similar results and study design as VANISH-2 study

-Additional strength tested in this study: 2% foam



NR, Number randomized. Add abbreviations, other footnotes
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