MEMORANDUM

Date:

From: Lisa L. Mathis, M.D., Medical Officer

Through: Jonathan Wilkin, M.D., Division Director, DDDDP
To: Lee Lemly

Part 1: Executive Summary

Lindane (also known as gamma-hexachlorocyclohexane) is an organochloride pesticide
approved for topical treatment of pediculosis and scabies in patients “who have either
failed to respond to adequate doses, or are intolerant of, other approved therapies.”
Lindane was labeled a second line therapy in 1995 because, while it is similar in action to
other approved therapies, it has a higher percutaneous absorption than other approved
scabicides and pediculocides. This greater systemic exposure may translate to a greater
potential for serious adverse events.

There is limited systemic exposure data for lindane products ranging from
pharmacokinetic studies using the topical formulations to blood levels that have been
obtained after accidental ingestions in patients presenting to the emergency room.

There are documented cases of resistance to lindane and crotamitan’ with scabies. While
there does not appear to be information regarding resistance of scabies to permethrin,
there is no reason to assume that this will not occur with sufficient time and selection
pressure. With pediculosis, there are documented cases of resistance to all available

therapies, and the “best” choice of scabicide or pediculocide must be made based on local
resistance patterns.’

There are potential risks when using all of the approved medications for the treatment of
scabies and lice. Because lindane has a smaller safety margin than the other treatments
available, its use should be limited to those patients who have failed and/or who cannot
tolerate other therapies. In addition, it is clear from animal studies that young organisms
are more sensitive to the neurotoxic effects of lindane, and the use in patients who have
not achieved adult stature should be discouraged. Efforts should be made to increase the

patient’s awareness of the potential dangers of misusing lindane, and the use of lindane
should occur under informed conditions.

' Roth I. William (name correct?), “Scabies Resistant to Lindane 1% Lotion and Crotamiton 10% Cream,”
J Am Acad Dermatol, 1991 ;24: 502-503.

2 Dodd, C. S., "Interventions for Treating Headlice (Cochrane Review)," in: The Cochrane Library,

Issue 1,
2002, Oxford: Update Software.



Part 2: Introduction

Current Approved Uses:

The FDA approved lindane for topical treatment of pediculosis and scabies in 1947. The
label was changed in 1995 to read “for the treatment of patients ... who have either failed
to respond to adequate doses, or are intolerant of, other approved therapies.” It is
currently available by prescription in a 1% lotion for the indication of scabies and 1%
shampoo for the indication of pediculosis. Lindane lotion and shampoo are both supplied
from the manufacturer in a 2-ounce patient size bottle, and a pharmacy-only size pint
(473 ml) bottle. The label directs pharmacists to dispense in a light-resistant, child-
resistant container.

The labeled directions for the shampoo recommend washing the hair first, followed by

complete drying. Apply 1 ounce for short hair, 1.5 ounces for medium length hair, and 2

Drug Use Data:

The use of lindane has been declining for the last four years. According to drug usage
data, there were [ ] prescriptions written for lindane in 2001; [ 11in 2000; and |
1in 1999. In 2001, [ ]prescriptions were written for patients [ LI ] were
written for patients [ LI ] were written for patients[ ], and [ ]were

written for patients [ 1. The average milliliters dispensed per prescription in those
three years ranged from [ ]. This data demonstrates that the average prescription

results in the dispensation of enough lindane to treat 4 pediatric patients or 2 adult
patients.



Previous Safety Reviews:

toxicity than the pharmaceutica] grade material assessed by the FDA.

safety of lindane.

The comments from the Advisory Committee were incorporated into labeling, and, in the
June-July 1976 issue of the FDA4 Drug Bulletin®, the agency highlighted some adverse
events associated with the use of lindane.



FDA’s Dermatologic Drugs Advisory Committee:

9/30/76 | Concern was raised regarding adverse events such as seizure that had occurred with lindane
use. There was also discussion regarding the duration of therapy. The AC discussed changing
the label to include warnings about use during pregnancy and on very young children. They

also discussed the need to minimize repeated use in the absence of viable organisms.

12/16/76 | Discussed adverse events and ongoing studies. Discussion was tabled until more data was
available,

3/2/77 | Discussed EPA’s proposal to ban lindane that was published in the FR (Feb 17, 77).
Discussed boxed warnings and decreased dosage in pediatrics as well as labeling for the
amount to be used per application. The decision was reached to add “Do not exceed
Trecommended dosage” to the labe] and to add stronger warnings in the Warning section
regarding use in young patients
6/2/77 | Again discussed labeling and made some recommendations regarding bathing prior to
application, duration of application, and a warning regarding re-treatment when no viable lice
WET¢ present.

9/30/77 | Made minor changes to label as discusseq in previous meetings. Removed the staterent that
Kwell was ovicidal in scabies, as there was only data for pediculosis.
6/13/83 | The AC determined that lindane was safe when used in the manner labeled, and that it was
important enough for the treatment of, especially, scabies to remain on the market. The
committee agreed to further investigate changes that could be made in labeling to increase the
safety

of this product.
10/20/83 | The committee reviewed recommendations to increase the safe use of lindane. The first

Wwas to contraindicate the product in premature infants and patients with a seizure history.

Other recommendations were made regarding application safety, and the possibility of a

patient package insert and unit dose packaging.

11/5/84 | There was brief discussion regarding the patient package insert, the National Pediculosis

Association provided copies of a handout that they currently give to parents regarding the safe
application of lindane.

6/24/85 | The National Pediculosis Association submitted a written statement regarding the importance

of the patient Ppackage insert, and made the assertion that the handout previously provided by

the NPA would serve as a model for this PPI.

5/6/93 There was extensive discussion of an article that suggested an association between lindane and




was incorporated into labeling in 1995 making lindane a second line therapy for patients
in whom other treatments were either ineffective or intolerable,

Since 1995, there have been additional reports of adverse events, both in the literature

for the treatment of scabies, pediculosis, and/or both.

Part 3: Public Health Benefit
—=—==: 2 UD]IC Health Benefit

Incidence and Manifestations of Scabies and Lice:

Scabies is an infestation with the mite Sarcoptes scabiei. The global incidence of scabies
infestations is 300 million®, The infestation can involve the entire body from the neck
down (except in Very young patients where the head may also be involved) and manifests
as an intensely pruritic, erythematous, papular eruption caused by burrowing adult mites

* Walker GIJA, Johnstone PW. “Interventions for treating scabies (Cochrane Review)”. In the Cochrane
Library, Issue 1, 2002, Oxford: Update Software

3 Atkinson L, Clore ER, Kisel BE, Posch 1. “Internal and €xternal parasites™ Pediatrics 1986;1:1-7



Available Therapies:

Treatments used for scabies include permethrin cream, 5% (Acticin and Elimite), lindane
lotion 1%, crotamiton cream (Eurax), and precipitated sulfur ointment, 5-10%. For safety
reasons, crotamiton and precipitated sulfur ointment are reasonable options for young
children and pregnant women, but the efficacy of these products is much lower than other
products, and re-treatment is frequently necessary.

Available treatments for head/pubic lice include lindane shampoo, 1%, (Kwell), and
malathion lotion 0.5%, (Ovide) available by prescription only. Over-the-counter
treatments in the U.S. include pyrethrum 0.33% with piperonyl butoxide shampoo and
cream rinse (Rid), and permethrin cream rinse, 1% (Nix). Malathion lotion (Ovide) is
only approved for the indication of head lice.

Although there are severa] agents available to treat both scabies and lice, there is
evidence that scabies and lice have developed resistance to different therapies. This

events are related to the local and Systemic exposure that results from topical application
of lindane,

al nervous system stimulation ranging from dizziness to seizures. The majority
of adverse events occurred because of misuse of the product — ejther ingestion or daily

8 Eichenfield LF , Francisco CF “Treatment of Head Lice” Ped Inf Disease 1998;17:419-420

Chesney PJ, Burgess IF “Lice: Resistance and Treatment” Contemp Pediatr 1998;15:3-9

Boix v, Sanchez-Paya J, Portilla J, Merino E “Nosocomial outbreak of scabies clinically resistant to
lindane” Ann J Ind Med. 1998 Jan;33(1):82-87

1139e§1:]y D, Brewster M, Rodney w, Neuberg R “Untoward effects Associated with Lindane Abuse” AT
;141:125



concentrations than the formulation approved for human application).

Spontaneous Adverse Event Reports:

condition on the day of lindane treatment. Three of these 4 adult patients had
contraindications to the use of lindane.

The deaths in pediatric patients included one 22-month old patient who died of gram
negative sepsis. She was diagnosed with myelocytic leukemia and aplastic anemia “some
time after lindane use ” Nonlymphocytic leukemia accounts for 20% of all childhood
cancers, and aplastic anemia often occurs secondary to replacement of functional bone
marrow with leukemic cells, Two of the deaths were secondary to other causes,
Respiratory Syncytial Virus infection and lymphoma of the brain. The fifth child, a six-
month-old male was determined to have died from lindane toxicity at autopsy. The
adverse event report form stated that application occurred up to 4 times over four days.



n, one with respiratory arrest, and 9 with seizures. Of note,
most of these patients had the lindane applied repeatedly, not as labeled. One patient less
than 2 years of age had a temperature of 103 degrees at the time of the seizure, suggesting
the possibility of a febrile seizure not causally associated with lindane,

In all age groups, adverse events occurred mainly in patients who appeared to have
misapplied or orally ingested lindane.

There is one cage report of a 14-year old male who had been diagnosed with scabies and
had open lesions on his entire body. He self-applied lindane to his entire body for 48-
hour applicationsg on at least 8 occasions, He developed pancytopenia, but recovereqd
fully 2 months after exposure®, There have not been other reports of this event following
use of 1 % lindane lotion, cream, or shampoo’®,

’ Schmutz JL, Barbaud A, Trechot P, “Acute lindane intoxication in three children” Ann dermato]
Venereol. 2001 Jun-Juyl; 128(6-7):799

Nordt SP, Chew G « cute lindane poisoning in three children” J Emerg Med. 2000 Jan;18(1):51-53

Aks SE, Krantz A, Hryhrezuk DO, Wagner S, Mock J “Acute accidental lindane ingestion in toddlers” Ann
Emerg med. 1995 Nov;26(5):647-51

5 Berry D, Brewster M, Rodney W, Neuberg R “Untoward effects Associated with Lindane Abuse” AIDC
1987;141:125

*American Hospital F ormulary Service Drug-Information 2002. Bethesda, MD: American Society Hospital
Pharmacists, 2002,



Factors inﬂuencing systemic exposure:

The current labe] hag Some pharmacokinetic data as follows: “Dale et 3] reported a blood
level of 290 ng/mL associated with convulsions following the accidental ingestion of a

10 Tenenbein M. “Seizures after lindane therapy” J Am Geriatr Soc 1991 ;39:394-395
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Another study was erformed to assess the percutaneous absorption of lindane in 8
healthy volunteers!?, This study used high concentrations of lindane (120mg/mL or 12 %

on three consecutive days and obtained peak plasma levels of 6.25 ng/ml (0.0625 ug/mL)
at 6 hours"®, The maximal blood level in one male patient with severe scabies was
0.425ug/ml.

increased Systemic absorption. Specimens of blood were obtained at 2,4,6,8, 12, 24,
and 48 hours after application of 1% lindane lotion. Peak blood levels were observed at 6
hours for both groups, and the half-life of the lindane in the blood averaged 17.9 hours in
the infested group and 21.4 in the non-infested. There were no adverse events reported in
this series of patients.

"' Maibach HI, Feldmann R. “Systemic absorption of pesticides through the skin of man” In; Occupational
€xposure to pesticides: Report to the Federa] Working Group on Occupational Exposure to Pesticides,
Appendix B, US Government Printing office, Washington D.C, 1975, pPp 120-177

" Dick IP, Blain PG, Williams FM “The percutaneoys absorption and skin distribution of lindane inman. I,
In vivo studies” Hum Exp. Toxicol. 1997 Nov;16(1 1):652-657.

13 Lange M, Nitzsche K, Zesch A “Percutaneous absorption of lindane in healthy volunteers and scabies
patients” Archives of Dermatological Research 1981 ; 271:387-399

1 Ginsburg CM, Lowry W, Reisch Js “Absorption of Lindane (gamma benzene hexachloride) in infants
and children” J Pediatrics. 1977;91:998-1000
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Blood concentrations of lindane from Ginsbur g):
-Mean concentration in blood M/mL —
m-m:ﬂm-
“ 0.013 (0.005-0.038)
_— 0.025 (0.007-0.048)
0.028 (0.013-0.039)
0.026 (0.010 - 0.037 0.019 (0.009-0.040
0.015 (0.002 - 0.033)
0.013 (0.006- 0.024

0.009 (0.004 - 0.013)
0.005 (0.002- 0.008

In areport by Aks S et al, lindane levels were obtained on children presenting to an
emergency room after ingesting lindane!’, The first case reported was a 13-month-old
boy who suffered 2 seizures and required intubation, the second case was a 2-year-old
boy who suffered a seizure, and the third case was a 16-month-old boy who was drowsy

Peak lindane levels after ingestion from other case re ports)'S:

Age Blood level Time since Clinical Manifestations
(yrs) g/mlL, ingestion (hrs)
m 43 1.3 ug/mL Seizure, thabdomyolysis, DIC, death

2.5 0.84 pg/mL

| Davies |16 .30 gmi
Mk 1S5 T 06 gt

Seizure
Seizure, coma
Seizure, Myonecrosis, pancreatitis

Lethargy, resting tremor

mlnm:——m—
e I Y T aking phenyiom)

The author has postulated that levels can be roughly correlated with the Symptoms using
these case reports. The following correlates were proposed:

Seizure and coma
Seizure and coma in patients with underlying seizure disorders
Sedation

" Aks SE, Krantz A, Hryhrezuk DO, Wagner S, Mock J “Acute accidental lindane ingestion in toddlers”
Ann Emerg med. 1995 Nov;26(5):647-51

' See references 19-26

' Davies JE, Dedhia HYV, Morgade C, et al “Lindane poisonings” Arch Dermatol 1983 ;119:142-144
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first two applications do not contain detajls of duration of therapy) was Ieft on the
infant’s skin for 18 hours. The infant died 24 hours afier this application. Heart blood
contained 0.33 pg/m] of lindane.

probable that the patient’s symptoms (seizure) occurred at a higher serum level than those
levels obtained 4 hours after the initial ingestion.

acute ingestions. Ingredients for lotion include: glycerol monostearate, cetyl alcohol,
stearic acid, trolamine, carrageenan, 2-amino-2-methyl-l-propanol, methylparaben,
butylparaben, perfume and water. Ingredients for shampoo include: glycerol
monostearate, cetyl alcohol, stearic acid, trolamine, carrageenan, 2-amino-2-methyl-l-
propanol, methylparaben, butylparaben, perfume and water.

This data suggests that a dose-ranging study would be helpful in determining the shortest
duration of treatment that provides acceptable efficacy rather than 8-12 hours — especially
for small children and for the elderly.

Part5: Conclusions

other approved products, or documented reactions — either loca] or systemic, to thoge
products or drugs that would be xpected to cross-react with those products. For the
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amounts, or ingested the lindane,

While there are other therapies available for first-line use in the treatment of scabies, it is
in the best interest of the public health to have several alternatives available, Lindane
should be prescribed for scabies only if medically indicated, and a limited quantity of
lindane should be prescribed cautiously and under close monitoring,

The literature and the Spontaneous adverse event reports did not provide new information
regarding unknown risks of using lindane, There is data, although limited as discussed in
the review, that the safety margin for lindane in the treatment of scabies is small. While
the directions for use are clearly presented in the label, there continues to be cases of
adverse events secondary to misuse of the product.

Lindane, available ip a phannacy—only size bottle, may be dispensed to consumers in any
volume. Given the number of ingestions where an open and empty bottle is found next to
toddlers, it is likely that this product is being dispensed without child-resistant containers,
In addition, labeling placed on transfer bottles may be insufficient, stating only to “yse as
directed.” The use of transfer bottles may not adequately communicate the proper usage
and the risks associated with misuse'®, In addition, according to the IMS data, the

quantity dispensed in one bottle averages [ ]. This quantity may predispose to over
use.

The FDA has considered the benefit-risk analysis of lindane several times over the ]ast 20
years. Currently, the FDA believes there is 2 public health benefit in having lindane
available on the market as a second line therapy for the treatment of scabijes and lice;

" Sitowitz J, Roberts SB. “Danger of “ag directed” instructions.” Am J Health Sys Pharm, 2001 Sep
1,58(17): 1657
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Part 6: Recommendations
~—=2: Recommendations

Lindane shampoo, 1%, should be available by prescription for the treatment of lice in
patients who cannot tolerate or have failed therapy with other pediculocides. Lindane
lotion, 1%, should be available by prescription for the treatment of scabies in patients
who cannot tolerate or have failed therapy with other scabicides.

1. Given the increased sensitivity to the nuerotoxic effects of lindane in young
organisms, the use of this product should be limited to second line therapy in
patients who have attained adult stature (approximately 60 kilograms).

2. The manufacturer should make only single dose units of the shampoo, lotion, and
Cream available (1-ounce packages, 1 to be dispensed to a child and two 1-ounce
single-units for adults). Refills should occur only after contact with the physician.

* Alist of medications known to lower the seizure threshold should be included,

extensive skin disease or underlying medical conditions that may lower the
seizure threshold (HIV/AIDS).

® Bathing and washing of hair should not occur prior to treatment. Instructions
should be given to completely rinse out lindane shampoo (not Just “rinse oyt
lather”) after use using luke-warm water.

" Attributed to Dr. Charles Ginsberg in the Summary minutes of the Advisory Committee, Eighth Meeting
December 16, 1976. Attach ’
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