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This submission addresses the Draft Risk Management Evaluation for Lindane (May 2007) prepared by the ad hoc working group on lindane of the Persistent Organic Pollutants Review Committee (POPRC). We appreciate the opportunity to provide additional comments on the draft document. Our organizations are concerned that the draft document does not adequately consider the adverse health effects of pharmaceutical uses of lindane and implications for its continued use. The draft document concludes (page 21) that “alternatives for pharmaceutical uses have often failed for scabies and lice treatment and the number of available alternative products for this use is scarce.” We respectfully disagree with this conclusion and offer the following carefully referenced information for your consideration regarding the health effects of pharmaceutical lindane, as well as information concerning the efficacy, availability, and technical feasibility of alternatives to the use of lindane in pharmaceutical products for treatment of head lice and scabies. On page 17 (number 69), the draft document conveys inaccurate information concerning the California ban with the statement: “since the California lindane ban, four scabies outbreaks were reported….” This statement gives the mis-impression that the scabies outbreaks were provoked by the lindane ban. We urge you to revise this section and consider the information we have provided below concerning the case study of the California ban. We also include information on the availability and efficacy of alternative treatments reported in the peer-reviewed literature. The draft document does not include adequate information supporting the viability of alternatives to the pharmaceutical use of lindane. We note that countries such as Sweden have found that “alternatives are all technically feasible, available, freely accessible and effective if used as prescribed. There are no reports of major resistance problems.” This conclusion is well-supported in other cases and countries. We request that the POPRC recommend the elimination of all uses of lindane, including pharmaceutical uses. The comments below provide justification for the feasibility of this action that we believe is necessary to protect health and the environment. Lastly, additional consideration must be provided concerning the safe elimination of stockpiles. We request that you re-consider and include the information concerning waste issues provided in our previous Annex F Submission for Lindane (9 February 2007) and the report on HCH wastes and waste management submitted by John Vijgen.
Alternatives to the Use of Lindane in Pharmaceuticals (Lice and Scabies Treatment)

I. 
Adverse Health Effects and Pharmaceutical Use of Lindane

Adverse health effects associated with pharmaceutical use of lindane include seizures, dizziness, headaches, and paresthesia.
 When lindane products are used to treat head lice, the pesticide is applied directly to the scalp of children, who are particularly vulnerable to the adverse effects of lindane. As stated in a letter from the American Academy of Pediatrics, Michigan (USA) chapter
 urging a ban on the pharmaceutical use of lindane, “Exposure to lindane is especially significant in young children because their brains are still evolving, even through adolescence. It is not recommended for use is persons less than 110 pounds in weight and yet it is still being used in small children, the major group infested with lice. Furthermore, animal studies show that younger animals are more sensitive to lindane’s neurological effects…The National Pediculosis Association recently established a data base to track “adverse event” reports related to the use of lindane to treat head lice in the U.S. In the first 24 months, more than 500 events were reported.”
 Serious adverse effects are possible even when lindane is used according to directions. Of reported cases with a serious outcome (hospitalization, disability, or death) in the U.S. FDA’s Adverse Event Reporting System, 20% of those reporting apparently used lindane according to the label directions.
 Research shows a significant association between the incidences of brain tumors in children with the use of lindane-containing lice shampoos. A study published in 1993 by Davis et.al. reported a statistically significant increase in the incidence of brain cancer in children who had had treatment with lindane shampoo: “use of Kwell™ was significantly associated with childhood brain cancer in comparison to friend controls.”
 The Canadian Medical Association Journal published Health and Drug Alert stating: “Patients susceptible to scabies and head lice infestations include children and elderly people, homeless people, and people in institutions, and they may be the most vulnerable to the adverse effects of agents such as lindane.”
 Another recent article in the journal Lancet states that lindane cannot be recommended because it is neurotoxic.

II.
Alternatives to the Use of Lindane for the Treatment of Head Lice
A recent report in the journal Pediatrics indicates that “the number of cases of head lice is increasing, because lice are evolving resistance to pediculicides.”
 The article describes an effective non-chemical method for the treatment of head lice that resulted in nearly 100% mortality of eggs and 80% mortality of hatched lice. The authors conclude: “Our findings demonstrate that one 30-minute application of hot air has the potential to eradicate head lice infestations. In summary, hot air is an effective, safe treatment and one to which lice are unlikely to evolve resistance. There were no adverse effects of treatment.” This article demonstrates that treatment without the use of pediculicides exceeds the efficacy of pediculicidal treatments. Documentation provided by the National Pediculosis Association supports mechanical removal using a wet combing method and specialized LiceMeister™ comb.
 Dr. Martin Dawes, publishing a commentary in the journal Evidence-Based Medicine noted that the cure rate was greater in patients who used the “Bug Buster” kit [prescribed mechanical measure] than in those who used pediculicides. He states: “recent interest in the non-pharmaceutical approach is because of increasing parental concern about the use of pediculicides in children.”

A clinical report of the American Academy of Pediatrics states that “head lice are not a health hazard or a sign of uncleanliness and are not responsible for the spread of any disease.” In the U.S., approximately 6-12 million infestations occur each year mostly among children from ages 6-12 of all socioeconomic groups. Although infestation with head lice poses no direct threat to health, it may lead to secondary infections. The clinical report of the American Academy of Pediatrics recommends permethrin 1% as the preferred treatment for head lice. Lindane is not recommended, citing toxicity to the central nervous system in humans and several cases of severe seizures in children, as well as low efficacy.
 In a systematic review of clinical efficacy of topical treatments for head lice, researchers found that lindane was not sufficiently effective to justify its use.
 Dr. Mark Miller, a pediatrician with the American Academy of Pediatrics and University of California, San Francisco, Pediatric Environmental Health Unit, reviewed the Cochrane Data Base of Systematic Reviews in the evaluation of trials of treatments of head lice. “The group did not review any studies looking at lindane as a head lice treatment, as they felt that it did not meet their requirements as a safe and efficacious agent to be reviewed. The Cochrane review found permethrin to be the preferred pediculicidal treatment for both lice and scabies treatment.”

A study in the U.K. suggests that a treatment protocol of wet combing was more effective than pesticidal treatment.
 In a single blind, randomized, comparative study, researchers found that a prescribed mechanical method of treatment was four times more effective than current over the counter pediculicides for eliminating head lice. The authors cite treatment failure due to increased resistance to pediculicides as an important factor in the increased incidence of head lice infestations and concern about the increased toxicity this may pose to children.
 Researchers also report a viable alternative to the use of pediculicidal treatments in the use of 4% dimethicone lotion, a substance with a long-chain linear silicone base that acts through physical means that will not be affected by resistance to neurotoxic insecticides.
 Another article in the journal Pediatrics reported that the use of Cetaphil cleanser was 96% effective and had a 94% long-term cure rate with no toxicity and superior to cure rates exceeding those of permethrin, malathion, “Bug Busting (particular type of mechanical removal used in the UK),” and dimethicone.

In an article advising clinicians published in The Lancet, the authors stated: “Even without fully effective treatments, the management of head lice can be much improved by attention to diagnosis, contact management, and outcome of treatment. Diagnosis should be based on the presence of living , moving lice, best demonstrated using a fine-toothed detection comb. Household and close contacts should always be screened for lice in the same way, and any that are found to have lice should be treated. Because of the prevalence of resistance and the relative insensitivity of eggs to treatment, a second application of permethrin or pyrethrins should be applied after one week. The head should be re-examined a day or two after completion of treatment, when the presence of live lice of all sizes would indicate clinical resistance and the need to use a different class of product. Wet combing is also and option. Exclusion from school is disproportionate, harmful, and unnecessary.”

III.
Alternatives to the Use of Lindane for Scabies Treatment
Scabies is a parasitic disease that ‘is a major public health problem in many resource-poor regions. It causes substantial morbidity from secondary infections and post-infective complications such as acute post-streptococcal glomerulonephritis.” Scabies is strongly associated with poverty and overcrowding. The authors of this study note that: “For years, lindane was the first-line medication for scabies. But reported toxic effects have prompted debate over its use since the 1970s. Adverse events are especially common when the medication is ingested or when the manufacturer’s instructions are not followed rigorously, such as application on broken skin or using it more often than recommended. Toxic effects are mainly neurotoxic symptoms such as numbness of skin, restlessness, anxiety, tremor, and convulsions. Accidental oral ingestion can lead to nervous system damage and death. Several researchers have reported parasitic resistance to the treatment…Since most scabies drugs are potentially toxic, treatment in pregnancy and infancy requires special attention. Sulphur in petrolatum has been used for centuries, and is still the treatment of choice in some resource-poor settings. Both sulphur in petrolatum and permethrin are safe for pregnant women and young children…In crusted scabies, 5-7 doses of oral ivermectin in combination with topical permethrin and kerotlytic therapy is recommended. Since many scabicides are potentially hazardous, much effort is being invested in the development of less toxic alternatives. Essential oils have shown an impressive effect against mites in vitro as well as in field studies. For example, tea tree oil (Melaleuca alternifolia) is highly effective in vitro, and a paste made from extracts of neem (Azadirachta indica) and tumeric (Curcuma longa) cured 790 (97%) patients with scabies. In a clinical trial in Nigeria, bush tea (Lippia multiflora) essential oil showed similarly high cure rates. A randomized control study in Brazil showed a commercially available repellent containing coconut oil and jojoba was highly effective.”
 
In the journal of the American Academy of Family Physicians, researchers cited data from several clinical trials and concluded that oral ivermectin is as effective as topical lindane for the treatment of human scabies.
 Authors of an article published in the journal Tropical and Geographic Medicine reported a 97% cure rate of scabies cases using a paste of neem (Azadirachta indica) and turmeric (Curcuma longa) in a pilot study and found no adverse reactions.
 In the journal Archives of Dermatology, researchers found that resistance is increasing against antiectoparasitic compounds and reported treatment failures with lindane, crotamiton, and benzyl benzoate. They also reported that a 5% solution of tea tree oil (Melaleuca alternafolia) with the active component terpinen-4-ol was highly effective in treating scabies.

IV.
Case Studies
In the U.S., the state of California has taken regulatory action on lindane. The following case study provides the imperative and strong evidence that pharmaceutical uses of lindane can be replaced with safer alternatives. The case study is excerpted from the North American Regional Action Plan for Lindane and Other HCH Isomers. “In May 2000, the California Toxics Rule (CTR)
 established a new water quality criterion of 19 ppt (parts per trillion) lindane in existing or potential drinking water supplies for protection of public health based on potential cancer risk to humans. Studies conducted of water exiting the Los Angeles County Sanitation Districts’ treatment facilities found both peak and mean levels in many cases to be higher than the new (state) effluent standards. These standards were equal to the US national water quality criterion for water bodies that are existing or potential drinking water sources.
 As available treatment technology was unable to adequately remove lindane from the water, a preventive strategy to allow compliance was required.”
“The Los Angeles County Sanitation Districts calculated that a single treatment for head lice, when rinsed down the drain, contributed enough lindane to the water entering treatment facilities to bring 6 million gallons of water over the CTR standard. Based on a review of California pesticide applicator records and physician surveys conducted by these same districts, there were no significant agricultural sources identified in the region, indicating that nearly the entire load was the result of pharmaceutical use. Initially, an education campaign with pharmaceutical lindane providers was started to discourage use. While this appeared to decrease the inflow levels of contamination, it was inadequate to comply with the new standards. A bill was then sponsored in the California assembly, which passed without opposition, to ban the sale of all pharmaceutical lindane in the state of California beginning in Jan 2002.”
“A review of medical and public health authorities conducted by the Los Angeles County Sanitation Districts noted no difficulties or concerns that have been raised by the ban after over two years in a population of over 30 million
 . Lindane concentrations in wastewater exiting these Districts’ treatment plants have declined from non-attainment of the 19 ppt goal to almost non-detectable following the 2002 institution of the ban on pharmaceutical sales. From 2000 - 2004, four scabies outbreaks were reported by four counties to the California Department of Health Services (CDHS) Surveillance and Statistics Section.  Statewide the number of scabies outbreaks decreased the first year following the ban with a slight increase the second and third year.  A 2005 random survey of California pediatricians (135 responded) indicated that 98.5% of them had not seen any increase in scabies since the ban.
 Since 1999, CDHS has recommended against the use of lindane for scabies
 and against its use for head lice since 1987
. Prior to the ban, CDHS issued guidelines to all physicians to use malathion instead of lindane.”
  
“Outbreaks of scabies in healthcare facilities, particularly acute care hospitals, are not uncommon in California, and can last for months if not promptly recognized and managed aggressively. To address this problem the CDHS developed and distributed to healthcare facilities a guideline for the management of scabies outbreaks (www.dhs.ca.gov/ps/dcdc/disb/disbindex.htm). In it, CDHS recommends the use of ivermectin to treat patients with severe (e.g. keratotic) scabies that is likely to be refractory to cutaneous medication, and that are the source for outbreaks in healthcare facilities. Although not recommended by CDHS for typical scabies or prophylaxis, ivermectin has also been used in outbreaks for treatment of symptomatic cases and for mass prophylaxis because of its ease in application and probable greater compliance and efficacy compared to permethrin. It should be noted that ivermectin has not been approved by the FDA for use for scabies. Institution of mass prophylaxis has always been successful in terminating the outbreak. CDHS has received no reports of adverse effects from any of these uses.  However, it is not known how adverse effects were monitored for and controlled studies have not been conducted.”
 
Two case studies involving large institutional settings indicate that treatments for head lice and scabies are effective without the use of lindane products. The California Department of Corrections, with a population of over 150,000 inmates per year has treated head lice and scabies without lindane for about six years, instituting alternative treatments two years prior to the ban on the use of pharmaceutical lindane enacted by the California legislature in 2002. The corrections system has effectively treated both lice and scabies through the use of Elimite cream (5% permethrin) for scabies and several non-lindane products for head lice. The Department of Corrections recommends the use of combs to treat head lice. Dr. Evalyn Horowitz, Chief of Public Health at the California Department of Corrections, advised against the use of lindane because its use was ineffective and unnecessarily increased pesticide exposure and resistance.
 A second case study of the Sutter Delta Medical Center in Antioch California demonstrates effective treatment of lice and scabies without the use of lindane. A 1% permethrin compound is used for head lice treatment and scabies is treated with a 5% permethrin cream. Both alternative treatments have been successful with no problems reported.
 The U.S. Centers for Disease Control and the American Social Health Association consider a 5% permethrin cream or lotion to be the most effective treatment for scabies.

Summary

The use of lindane as a treatment for lice and scabies is outmoded due to increasing resistance, lack of efficacy, and toxicity. We have presented a variety of viable and technically feasible alternatives which have effectively replaced the use of lindane for pharmaceutical purposes in the treatment of lice and scabies. The manufacture of lindane results in the production of waste isomers that are highly toxic to surrounding communities. Lindane/HCH waste isomer production also contributes to the global distribution and accumulation of HCH isomers that are harmful to people in the Arctic who are reliant on traditional diets. International elimination of the production and all uses of lindane is necessary to protect health and the environment.
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